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The  form  photog'raphically 
reproduced  on  the  right, 
about  half  size,  is  typical  of 
the  mass  of  data  collected 
by  Machinery,  for  incor- 
poration in  the  Nev/  Pro- 
duct Index;  designed  to 
greatly  facilitate  the  selec- 
tion and  purchase  of  ma- 
chine shop  equipment. 
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SAMPLE     FORM 


The  large  number  of  Machinery's  readers  directly  or  indirectly  responsible  for  the  pur- 
chase or  selection  of  machine  shop  equipment,  will  be  specially  interested  in  the  plan  devised  by 
Machinery  to  furnish  buyers  with  specific  information  in  condensed  form  covering  all  Ameri- 
can machine  tools.  The  data  will  appear  in  Machinery's  Product  Index  and  represents  a 
radical  and  very  important  development  in  ti-ade  journal  service.  The  form  reproduced  above, 
one  of  many  returned  to  us  by  manufacturers  early  in  July,  indicates  the  thorough  and  definite 
character  of  Machinery's  plan. 

Under  each  heading  in  the  Product  Index  there  will  be  a  concise  description  of  the  ma- 
chine, and  data  which  will  enable  the  buyer  to  determine  whether  or  not  the  tool  is  suitable 
for  the  work  to  be  done.  This  new  service  is  intended  to  aid  both  buyer  and  seller  and  to  save 
needless  correspondence  and  wasteful  calls  of  salesmen. 

For  more  than  a  year  we  have  been  working  on  this  Amplified  Index,  which  was  held 
up  penchng  decision  as  to  a  condensed  catalogue  plan  propo.sed  by  the  National  Machine  Tool 
Builders'  Association.  In  July  we  began  sending  out  our  forms  "to  manufacturers.  The  work 
involves  the  detailed  examination  of  hundreds  of  catalogues,  etc.,  and  the  careful  preparation 
of  many  forms  like  the  foregoing.  This  basic  work  is  now  practicaliv  finished  and  we 
believe  that  our  readers  will  welcome  the  news. 
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THE  extensive  In- 
dustry which 
has  developed 
In  this  country 
during  the  past 
year  in  manu- 
facturing rifles  for  the  bel- 
ligent  European  powers  has 
lead  to  a  great  demand  for 
drop-forgings,  and  hence  for 
the  dies  used  in  their  produc- 
tion. This  demand  has  been 
further  stimulated  by  the  fact 
that  these  war  orders  are 
taken  on  contracts  calling  for 
such  early  deliveries,  that  the 
process  of  manufacture  must  be  carried  on  as  rapidly  as 
possible.  This  introduces  two  factors  which  tend  to  shorten 
the  operating  life  of  the  dies:  First,  the  intensive  use  of 
the  dies  themselves;  second,  the  close  limits  to  which  the 
drop-forgings  are  held,  in  order  that  they  may  fit  the  jigs  in 
which  subsequent  machininR  operations  are  performed,  and 
that  the  amount  of  metal  to  be  removed  may  be  reduced  to  a 
minimum  so  that  the  machining  operations  may  be  conducted 
as  rapidly  as  possible. 

The  actual  requirements  of  rifle  manufacturers  for  drop 
forge  dies,  and  the  number  of  die-sinkers  which  would  be  re- 
quired to  produce  them  by  hand,  will  be  readily  appreciated 
from  the  following  figures.  The  average  military  rifle  con- 
tains about  2.')  drop-forged  parts,  and  when  several  of  the 
large  factories  which  are  manufacturing  rifles  for  the 
European  powers  get  into  full  swing,  they  will  have  an  ag- 
gregate production  of  15,000  rifles  a  day.  A  good  die-sinker 
would  require  about  si.\  da>-s  to  produce  an  average  pair  of 
dies,  and  their  life  is  for  making  not  more  than  12,000 
forgings. 

•  Kor  other  artlcloa  on  tin-  milking  of  drop  forci'  Ulo8  pubUshcd  in 
Machineiit.  spc  «Ibo  ••MakliiK  l>npllcale  nropForKlnc  l>lo»,"  hjr  C.  H. 
WUi-oi,  August.  lOU;  "Drop  Forge  Die  Sinking."  by  Chester  L.  Luca»  and 
J.  W.  JohDaOD,  putillshed  In  threo  Installation!!  In  Jul^,  August,  and 
September,    19H.    and    other   artleles    there    referred    to. 

t  Associate    Kdltor   of    Machinbrt. 


With  the  constantly  growing  demand  for  drop  forglngs,  there 
has  been  a  relatively  decreasing  number  of  men  able  to  make  drop 
forging  dies.  There  are  several  reasons  for  the  scarcity  of  drop 
forge  die-sinkers,  among  which  may  be  mentioned  the  Increasing 
use  for  drop  forgings  and  the  fact  that  men  possessing  the  re- 
quired ability  are  llkeiy  to  find  more  remunerative  employment 
In  some  broader  and  more  congenial  field.  These  were  the  gen- 
eral conditions  when  the  large  orders  for  military  rifies  required 
by  the  belligerent  European  powers  were  placed  in  this  country. 
They  created  an  unprecedented  demand  for  dies  required  for  the 
production  of  drop  forged  rifle  parts.  The  supply  of  competent 
drop  forge  die-sinkers  was  practically  fixed  and  the  time  re- 
quired to  learn  the  trade  made  It  out  of  the  question  to  attempt 
to  train  more  men.  The  problem  was  to  find  some  method  by 
which  the  difference  between  the  output  of  the  existing  supply 
of  die-sinkers  and  the  demand  for  drop-forge  dies  could  be  made 
up,  and  a  solution  of  the  problem  was  found  in  the  automatic 
profiling  machine.  The  following  article  gives  a  description  of 
the  Keller  machine  and  method  of  operation,  together  with  de- 
tailed information  concerning  its  use  in  the  production  of  drop- 
forge  dies.  While  the  use  of  this  machine  In  making  dies  for 
the  manufacture  of  rifle  parts  Is  referred  to.  the  fact  should  be 
clearly  understood  that  the  method  Is  applicable  to  the  making  of 
■  Id    that   It   can    also    be    employed 


From  the  preceding  figures  it 
win  be  seen  that  1S8  die-sink- 
ers are  required  to  work  at 
their  maximum  rate  of  pro- 
duction at  all  times  in  order 
to  replace  the  dies  aii  fast  as 
they  are  worn  out. 

The  supply  of  good  die- 
sinkers  in  this  countrj-  has 
been  steadily  decreasing  ow- 
ing to  the  fact  that  it  takes 
a  mechanic  of  a  high  order  to 
make  a  really  efficient  die- 
sinker.  It  is  well  known  that 
the  supply  of  high-grade  me- 
chanics has  been  inadequate 
for  several  years,  and  the  exceptional  men  who  have 
ability  to  become  good  die-sinkers  are  likely  to  find  more 
remunerative  employment  in  some  broader  line  of  work. 
As  a  result,  there  are  only  a  limited  number  of  competent 
die-sinkers  available. 

The  demand  for  drop-forging  dies  resulting  from  the  manu- 
facture of  rifles  le<l  to  quite  a  lively  competition  in  bidding 
for  the  services  of  die-sinkers.  This  was  merely  the  means 
of  enabling  a  certain  manufacturer  to  obtain  the  required 
amount  of  labor  by  inducing  men  to  come  from  some  other 
factory:  it  did  not  have  any  affect  on  the  total  supply  of  drop- 
forge  dies  which  could  be  turned  out  in  a  given  length  of 
time.  But  the  use  of  drop-forgings  in  place  of  other  ma- 
terials has  been  steadily  increasing,  notable  examples  of  their 
use  being  in  the  construction  of  automobiles,  sewing  ma- 
chines, typewriters,  and  a  great  variety  of  other  machinery 
and  mechanisms.  This  increasing  demand  would  soon  have 
led  to  a  similar  condition  as  regards  the  scarcity  of  die- 
sinkers,  which  has  been  emphasized  by  the  present  rush  of 
war  business  in  this  country. 

How  the  Maklngr  of  Dies  controls  n  Factory's  Output 

In  any  Industry  where  drop-forgings  are  used,  the  making 
of  the  dies  and  the  forgings  produced  in  them  are  the  first  of 
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provides  the  reciprocating  motion  of  the  work-table.  For 
this  purpose,  there  is  a  horizontal  shaft  J,  Fig.  2,  at  the  base 
of  the  machine,  fitted  with  a  pair  of  friction  disks.  These  are 
set  tight  enough  to  drive,  but  loose  enough  to  slip  readily, 
after  the  feed  motion  for  each  reversal  has  been  obtained. 
When  the  motor  is  running  in  one  direction,  the  friction 
disks  on  the  shaft  J  rock  the  link  K  back,  and  after  this  has 
been  done  the  disks  slip  until  the  motor  is  reversed.  Then 
the  link  K  is  carried  forward  and  the  hardened  steel  pawl 
carried  at  the  top  of  the  link  engages  the  ratchet  on  the  feed- 
screw and  rotates  it  the  required  amount  to  give  the  feed  that 
is  desired  for  each  reversal  of  the  motor,  after  which  the 
friction  disks  on  the  driving  shaft  slip  until  the  motor  is 
again  reversed.  The  pawl  may  be  set  by  means  of  the  screw  L. 
Fig.  1,  to  obtain  the  required  feed  motion,  the  feeds  employed 
ranging  from  0.001  to  0.004  inch.  A  graduated  wheel  at  the 
end  of  the  feed- 
screw shows  the  rate 
of  feed  which  is  be- 
ing employed.  Hand- 
wheels  M  and  "N  are 
provided  for  use  in 
controlling  the  feed 
by   hand. 

Construction  of  the 

Special  Reversintf 

Switch 

The  reversing 
switch  which  con- 
trols the  driving 
motor  is  of  a  special 
design  developed  b.v 
the  Keller  Mechan- 
ical Engraving  Co. 
The  important  fea- 
ture is  the  provision 
of  pivoted  contacts 
which      engage     the 
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switch  and  afford  a  full  contact  at  all  times  so  that 
arcing  is  done  away  with.  Hand  operated  controlling 
switches  are  provided  at  the  right-hand  side  of  the 
machine,  where  they  are  in  a  convenient  position  for  the 
operator.  A  separate  motor  0  is  provided  to  drive  the  cutter; 
and  this  motor  also  drives  the  tracing  point  in  cases  where 
rotation  of  the  tracer  is  required.  The  power  is  transmitted 
from  the  motor  by  means  of  an  endless  rope  belt  and  In  order 
to  give  the  required  rotary  speed  for  the  cutter,  different 
spindles  are  provided  which  have  pulleys  of  the  required  di- 
ameters upon  them.  These  spindles  are  interchangeable  in 
the  bearing  box,  which  can  be  readily  opened  for  the  purpose 
of  substituting  a  spindle  with  the  required  size  of  pulley. 

Two  general  forms  of  cutters  are  used  on  this  machine. 
For  taking  the  roughing  cut,  or  "hogging  out"  the  stock  from 
the  die-blank,  different  forms  of  fluted  end-mills  are  em- 
ployed ;  and  after 
this  preliminary  op- 
eration has  been  per- 
formed, intermediate 
and  finishing  cuts 
are  taken  with  spe- 
cial cutting  tools 
which  are  made  from 
drill  rod.  Different 
forms  of  fluted  mil- 
ling cutters  are  used 
for  taking  the  rough- 
ing cut.  The  form 
of  cutter  generally 
used  is  shown  in 
Fig.  3  at  .1.  but 
when  the  sides  of 
the  die  are  perpen- 
dicular the  cutter 
employed  is  of  the 
form  shown  at  B. 
The    tools    used    for 
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taking  the  intermediate  and  finisliing  cuts  are  shown  at 
C  and  D  respectively;  and  cutters  of  this  character  are 
easily  made  by  grinding  them  out  of  a  piece  of  drill  rod. 
In  order  to  get  the  proper  relation  between  the  movement  of 
the  tracing  point  over  the  pattern,  and  of  the  tool  which  is 
cutting  the  die,  it  is  necessary  to  have  the  tracing  point  of 
exactly  the  same  form  as  the  cutter  which  is  being  used.  In 
Fig.  3,  suitable  tracing  points  are  shown  beside  their  re- 
spective cutters.  This  illustration  also  gives  a  good  idea  of 
the  way  in  which  different  speeds  of  the  cutter  are  obtained 
by  substituting  spindles  with  suitable  sized  pulleys  mounted 
on  them. 

The  cutters  are  inexpensive,  and  owing  to  the  sensitiveness 
of  the  machine,  they  last  for  an  astonishing  length  of  time 
before  they  require  regrinding.  It  is  important  to  note  that 
the  Keller  automatic  profiling  machine  is  so  designed  that 
the  cutter  works  on  both  the  up  and  down  strokes  of  the 
work-table;  there  is  no  idle  return  stroke,  and  as  a  result, 
there  is  no  time  when  the  machine  is  running  that  it  is  not 
doing  useful  work.  Hence,  its  productive  capacity  is  cor- 
respondingly high.  An  idea  of  the  rate  at  which  the  ma- 
chine works  may  be  gathered  from  the  fact  that  a  %  inch 
cutter  will  take  a  cut  9/16  inch  in  depth  under  a  feed  of 
0.012  inch  and  a  cutting  speed  of  5  inches  per  minute. 
Cutters  used  on  the  machine  range  from  %  to  3/16  inch  In 
diameter. 

After  the  roughing  out  of  the  work  has  been  done  by  the 
fluted  milling  cutter,  the  special  cutting  tools  are  employed 
for  taking  the  intermediate  and  finishing  cuts.  Each  of  these 
tools  has  the  same  taper  at  its  point  that  there  is  on  the 
tracer,  the  limit  being  12  degrees.  For  cutting  dies  with 
very  steep  sides,  an  angular  adjustment  has  been  provided 
on  the  machine,  which  enables  the  pattern  and  the  work  to 
be  set  in  such  a  way  that  the  cut  taken  by  the  angular  side 
of  the  tool  is  at  the  required  angle  to  the  work.  This 
adjustment  is  only  necessary  where  the  sides  of  the  work  are 
required  to  be  at  an  angle  of  less  than  12  degrees  with  the 
perpendicular.  In  the  case  of  steep  sided  work  of  this  char- 
acter when  the  work  Is  not  tilted,  it  is  necessary  to  revolve 
the  tracer  point  in  order  that  it  may  be  readily  cleared  from 
the  pattern.  By  rotating  the  tracer,  its  action  upon  engaging 
the  side  of  the  work  Is  similar  to  that  of  a  screw  in  its  nut, 
and  as  a  result  the  tracer  moves  out  of  the  pattern  with  very 
little  resistance.  When  the  tracer  is  required  to  be  rotated 
in  this  way,  it  is  carried  in  a  special  spindle  provided  with  a 
pulley,  and  the  endless  rope  drive  from  the  pulley  on  the 
cutter  spindle  Is  carried  up  to  this  pulley  to  give  the  re- 
quired rotation. 

Makintr  a  Rl^ht-hand  Die  (rem  a  Left-hand  Pattern 

In  some  cases  it  is  desirable  to  be  able  to  make  a  right- 
hand  die  from  a  left-hand  pattern,  or  vice  versa.  A  case  in 
point  Is  shown  In  Fig.  4,  which  illustrates  the  three  parts  of 
a  die  used  for  pressing  a  sword  grip.  The  two  parts  A  and 
B  make  the  sides  of  the  grip,  while  part  C  fits  into  the  socket 
in  the  die-block  for  making  the  lower  part  of  the  grip.  For 
the  two  parts  .1  and  B  only  a  pattern  of  the  right-hand  side 
was  made.  Then  in  sinking  the  two  sides  of  the  die  from 
this  pattern,  one  was  made  direct  while  the  reversing  attach- 
ment on  the  machine  was  used  for  the  other.  It  has  already 
been  explained  that  the  work-table  is  given  a  vertical  recipro- 
cating motion  so  that  the  tracing  point  passes  back  and  forth 
over  the  pattern  and  causes  the  cutter  to  follow  a  similar 
path  over  the  work.  This  motion  of  the  table  is  obtained 
from  a  feed-screw.  For  use  In  making  a  left-hand  die  from  a 
right-hand  pattern,  or  vice  versa,  the  work-table  is  in  two 
parts,  which  are  engaged  by  a  feed-screw  threaded  right-hand 
at  one  end  and  left-hand  at  the  other  end.  It  will  be  evident 
that  the  rotation  of  this  screw  causes  the  two  halves  of  the 
table  to  have  reciprocating  motions  in  opposite  directions. 
Then  the  movomont  of  the  tracer  point  over  the  pattern  causes 
the  tool  to  follow  the  same  path  but  in  the  opposite  direction, 
so  that  the  work  Is  the  reverse  of  the  pattern. 

Method  o(  Setting-up  and  Oi)eratlnir  the  Machine 

It  has  already  been  mentioned  that  the  dies  produced  on 
this  machine  require  no  preparatory   roughing  out.     In   pre- 


paring to  sink  a  die,  the  first  step  is  to  set  the  model  up  on 
the  work-table.  Then  the  die  blank  is  located  in  the  proper 
relation  to  this  model  by  means  of  a  suitable  gage,  and  the 
fluted  milling  cutter  is  set  up  in  the  machine.  After  this  has 
been  done,  the  cutter  is  allowed  to  drill  Into  the  work  to  the 
required  depth  for  the  roughing  cut,  this  being  limited  by  the 
tracer  point  which  engages  the  pattern  when  the  cutter  has 
reached  the  required  depth.  Then  the  feed  motions  are 
started  and  the  cutter  Is  fed  over  the  entire  surface  of  the 
die  for  the  roughing  cut.  The  hand  wheels  if  and  A'  are 
used  in  operating  the  machine  while  taking  the  roughing 
cut,  as  shown  in  Fig.  5;  and  the  automatic  feed  for  finishing. 
After  this  has  been  done,  suitable  engraving  tools  are  sub- 
stituted in  the  spindle  and  the  intermediate  and  finishing  cuts 
are  taken,  which  completes  the  machine  work.  The  die  is 
then  taken  to  the  finishing  department,  where  It  is  gone  over 
by  hand  to  remove  tool  marks  and  clean  it  up  where  such 
treatment  is  found  necessary.  Absolute  uniformity  in  the 
work  is  assured  by  this  method,  there  being  no  chance  tor 
errors  in  the  depth  of  cut  or  in  the  outline  followed  by  the 
tool.  The  perfection  to  which  this  method  has  been  developed 
is  chiefly  due  to  the  fact  that  the  Keller  Mechanical  Engrav- 
ing Co.  does  a  large  business  in  making  dies,  and  that  they 
used  a  number  of  their  own  machines  for  this  work.  Hence, 
the  machines  have  been  built  with  the  users'  requirements  in 
view  Just  as  much  as  the  machine  builders',  and  all  weak 
points  of  the  design,  which  could  only  be  discovered  through 
an  extensive  experience  in  operating  the  machines,  have  been 
eliminated. 

•     •     • 

HEATING   MOTOR  TRUCK   STEEL  TIRES 
ELECTRICALLY 

An  ingenious  and  effective  method  of  heating  steel  tires 
for  motor  truck  wheels  is  employed  in  the  works  of  the 
Pierce-Arrow  Motor  Car  Co.,  Buffalo,  N.  Y.  The  wheels  are 
made  of  ash,  and  the  tires  are  forced  onto  the  felloes  while 
hot,  using  a  hydraulic  press  for  the  purpose.  The  tires  can- 
not be  heated  very  hot,  of  course,  for  if  heated  to  a  high 
temperature  the  heat  would  char  the  wood  and  spoil  the 
felloes.  They  are  heated  to  a  temperature  that  Just  about 
makes  the  wood  smoke.  The  heating  is  accomplished  by 
means  of  a  transformer,  the  tire  to  be  heated  being  laid  on 
its  side  in  a  sheet  steel  tub  containing  the  transformer  coil. 
When  the  current  is  turned  on.  the  action  in  the  primary  coll 
causes  the  tire  surrounding  it  to  act  as  a  secondary,  and 
the  currents  traversing  the  rim  heat  It  quickly  and  uni- 
formly. The  coil  is  not  placed  exactly  In  the  center  of  the 
tire,  being  on  the  contrary,  placed  near  one  side  but  the 
heat  is  uniformly  distributed.  Three  minutes  only  are  re- 
quired to  heat  a  tire  about  one-half  inch  thick,  ten  inches 
wide  and  thirty-six  inches  in  diameter  to  the  required  tem- 
perature. There  are  several  advantages  of  the  practice: 
the  tires  are  heated  quickly  and  uniformly;  there  is  no 
danger  of  fire,  an  important  consideration  In  a  woodworking 
shop;  they  are  heated  without  l>eing  sooted  or  oxidized; 
and  the  workmen  are  not  subjected  to  the  heat  and  dis- 
comfort incident  to  working  near  a  large  heating  furnace  of 
the   usual   type. 

The  United  States  supplies  a  large  proportion  of  the  gaso- 
line used  for  motor  cars  in  Germany.  Russia  and  the  East 
Indies  also  furnish  considerable  quantities.  It  is  believed 
that  these  sources  of  supply  have  now  been  cut  off,  so  that 
outside  of  the  accumulated  stock  of  motor  fuel,  the  wells  In 
Galicia  are  the  only  ones  from  which  motor  fuel  can  be  ob- 
tained, and  these  wells  can  be  depended  upon  for  crude  oils 
only  in  limited  quantities.  It  is  reported  that  at  the  present 
time  alcohol  and  benzol  are  used  exclusively  by  cars  In  the 
military  service,  but  the  supply  of  alcohol  Is  also  likely  to  be 
limited,  as  the  grain,  potatoes,  etc..  from  which  it  Is  made 
must  be  carefully  preserved  for  food  purposes.  In  a  machine- 
made  war,  such  as  the  present  one  pre-eminently  is,  the  ques- 
tion of  motor  fuel  Is  an  important  Item.  Germany  is  a 
leader  in  the  field  of  chemical  science,  and  It  will  be  Inter- 
esting to  see  if  her  scientists  will  be  able  to  solve  the  problem. 
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TilK  Johnson  tool-holder  shown  in  Fig.  53  is  made  by  tlie 
Pratt  &  Whitney  Co.  This  holds  the  cutter  in  a  recess 
at  the  side,  which  has  beveled  shoulders  to  fit  the  beveled 
edges  of  the  cutter.  The  latter,  as  seen  in  the  cross-sectional 
view,  is  concave  on  the  sides,  affording  the  greatest  amount  of 
clearance  with  the  least  reduction  of  area;  and  on  account  of 
the  bevel  it  is  necessary  to  grind  the  top  square  for  a  distance 
equal  to  the  depth  of  cut.  The  clamping  is  performed  chiefly 
by  the  tool-post  pressure.  A  knurling  tool  is  sometimes  super- 
imposed on  the  holder,  and  is  pivoted  to  throw  the  knurl  up 
out  of  the  way  when  the  cutting-off  blade  has  to  be  used.  The 
holder  manufactured  by  the  Billings  &  Spencer  Co.,  Hartford, 
Conn.,  is  made  in  two  parts,  as  shown  in  Fig.  54,  and  united 
with  a  couple  of  screws,  the  one  at  the  front  being  quite 
heavy.  The  pressure  of  the  tool-post  screw  is  also  of  assist- 
ance in  binding  the  blade  with  additional  firmness.  An 
English  style  of  holder  with  one  clamping  bolt  is  shown  in 
Fig.  55,  the  blade  making  a  close  fit  throughout  the  length 
of  the  holder,  and  being  pinched  for  a  distance  of  about  one- 
third  the  length  by  the  squeezing-in  action  of  the  bolt  and 
elastic  end  of  the  holder. 

The  Western  Tool  &  Mfg.  Co.,  Springfield,  Ohio,  makes 
straight  and  offset  holders  of  the  types  shown  in  Fig.  56, 
embodying  the  principle  of  vertical  pressure  induced  by  a 
screw,  and  transferred  to  a  grooved  clamp  that  forces  the 
cutter  downward  and  firmly  into  place.  A  slight  amount  of 
backward  and  forward  movement  is  allowed  to  permit  of 
variations  in  the  widths  of  cutter,  and  to  insure  a  correct 
wedging  action.  The  offset  holder  is  made  right-  and  left- 
hand,  the  one  shown  being  right-hand,  that  is,  when  facing  the 
headstock.  Fig.  57  illustrates  the  straight  and  offset  holders 
made  by  the  Ready  Tool  Co.,  in  which  the  beveled-section 
cutter  is  secured  by  a  screw  on  top,  and  a  lateral  screw.  The 
metal  in  the  holder  Is  carried  forward  and  downward  at  the 
nose  to  give  proper  support  where  it  is  most  needed.  The 
pressure  of  lateral  bolts  is  also  utilized  in  the  Armstrong 
tool-holders.  Fig.  58;  in  the  holder  A,  the  screw  bears  directly 
against  the  face  of  the  cutter,  and  a  wedging  action  by  one 
bolt  is  employed  in  more  recent  designs  B  and  C.  Fig.  59 
represents  a  holder  of  European  design,  using  the  pressure  of 
a  bolt  head  in  conjunction  with  a  short  beveled  clamp  which 
fits  angular  seatings  under  the  head  and  in  the  bottom  of 
the  holder  groove.  The  cutter  has  an  enlarged  top  to  in- 
crease the  side  clearance.  A  clamp  pulled  in  the  vertical 
direction  may  be  noted  in  the  succeeding  illustration.  Fig.  60, 
this  being  an  English  design.  In  at  least  one  type  of  holder, 
a  clamp  is  passed  right  across  the  cutter,  and  is  pulled  up 
by  a  couple  of  bolts,  see  Fig.  61.  This  is  known  as  the  Slate 
tool-holder,  and  is  also  made  offset. 

Cutting  off  is  an  operation  that  is  likely  to  give  some 
trouble  in  the  breakage  of  cutters  or  damage  to  work,  because 
of  the  great  liability  of  the  tools  "digging  in."  This  is  in- 
duced by  either  of  two  causes — one,  the  tendency  of  the  rest, 
especially  if  of  weak  construction,  or  loosely  fitted,  to  lean 
toward  the  work;  the  other,  the  tendency  of  the  work  to  climb 
up  over  the  cutting  edge.  A  device  that  is  introduced  to  pre- 
vent these  happenings  is  the  addition  of  a  steadyrest  to  touch 
the  top  of  the  work  and  prevent  it  from  rising.  The  Slate 
holder  of  this  type.  Fig.  62,  carries  an  extension  to  the  cutter 
clamp,  and  this  receives  a  slotted  rest  adjusted  to  suit  the 
diameter  of  the  bar  being  cut  off.  Another  style,  made  by  F. 
Burnerd  &  Co.  of  Putney,  London.  England,  Fig.  63,  has  the 
steadyrest  clamped  by  two  bolts  which  draw  clamps  against 
its  beveled  edges.  The  cutter  is  jammed  firmly  in  place  by  a 
clamp  drawn  up  by  the  set-screw.  This  holder  is  also  found 
advantageous  for  cutting  square-threaded  screws,  particularly 
long  ones  which  would  be  likely  to  give  trouble.  Cutting-off 
cutters  may  be  mounted  in  duplicate  for  cutting  out  rings  to 
uniform  widths.    The  Mingst  holder.  Fig.  65,  for  this  class  of 
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work  has  a  widened  head  adapted  to  receive  two  blades  and 
one  or  more  spacing  blocks  to  space  them  apart  to  an  exact 
distance,  the  hole  and  the  spacing  blocks  having  tapered 
sides  to  keep  the  beveled  cutters  upright.  A  set-screw  binds 
the  whole  arrangement  in  place. 

Screw-cuttintf  Holders 

Holders  for  screw-cutting  represent  a  special  class,  having' 
two  requirements  that  distinguish  them.  One  is  the  desir- 
ability of  using  a  cutter  which  will  preserve  its  edge  profile 
during  repeated  sharpenings,  the  other  the  need  for  a  swivel- 
ing  action  to  twist  the  nose  of  the  tool  so  as  to  make  it  go 
into  the  angle  of  the  thread  groove.  This  is  particularly 
necessary  for  threads  of  short  pitch,  and  for  deep  threads. 
The  swivel  action  saves  special  grinding  of  the  cutter  nose, 
and  also  adapts  the  cutter  for  cutting  either  right-  or  left- 
hand  threads  equally  well.  A  good  many  of  the  holders  illus- 
trated are  suitable  for  threading,  within  certain  limitations, 
but  none  of  them  embody  any  special  provisions  for  this  class 
of  turning.  A  distinction  which  may  be  noted  is  whether  the 
holder  is  of  the  fixed-top-rake  or  the  fixed-front-rake  (clear- 
ance) style.  The  former  is  not  so  well  adapted  for  threading 
purposes  because  the  nose  of  the  cutter  has  to  be  ground  to 
shape,  and  this  shape  is  soon  lost  in  sharpening,  whereas  a 
fixed-front-rake  cutter  may  be  made  of  the  correct  profile  and 
will  retain  this  although  ground  repeatedly  on  the  top,  until 
the  stump  Is  too  short  to  be  of  use.  On  the  other  hand,  the 
shallower  depth  of  a  fixed-top-rake  cutter  is  preferable  in 
certain  instances  where  a  deeper  cutter  would  foul  the  sides 
of  the  thread  groove.  Both  types  are  illustrated  in  the  ex- 
amples following. 

A  simple  holder  with  fixed-front-rake  is  shown  in  Fig.  65. 
This  is  made  by  the  Ready  Tool  Co.,  and  the  cutter  is  of  a 
section  ground  to  suit  the  thread  to  be  cut,  only  the  top  being 
sharpened.  By  the  addition  of  serrations  and  a  wedge,  the 
cutter  is  held  rigidly  without  exerting  excessive  pressure  with 
the  set-screw.  The  same  design  of  holder  is  also  made  in  off- 
set style.  A  heavy  tool-holder  of  English  design.  Fig.  66,  in- 
cludes a  set-screw  below  for  adjusting  and  maintaining  the 
cutter  to  the  correct  height,  clamping  being  effected  by 
tightening  the  grip  of  the  split  nose  of  the  holder.  Another 
style  of  tool-holder  designed  on  the  same  principle  is  also 
manufactured  with  a  wider  opening  to  receive  a  chaser  in- 
cluding several  threads,  for  finishing.  A  method  of  fastening 
the  cutter  or  chaser,  which  is  adopted  in  many  cases,  is  to 
leave  it  exposed  at  one  side,  so  that  threading  may  be  done 
up  to  a  shoulder.  Sometimes  the  cutter  is  formed  with  an 
under-cut  vee  on  the  inside,  matching  the  side  of  the  holder, 
and  is  secured  with  a  clamp  bearing  against  a  beveled  edge 
at  the  back  (see  Fig.  67).  Grinding  is  done  on  top,  and  the 
chaser  can  be  used  as  long  as  there  is  enough  of  it  left  to  be 
gripped  firmly  in  the  holder.  To  prevent  risk  of  slipping,  the 
side  of  the  chaser  in  some  holders  Is  serrated,  and  the  serra- 
tions engage  with  similar  ones  on  the  holder. 

A  popular  style  of  holder  includes  a  fine  screw  adjustment 
for  the  cutter  (see  Fig.  6S).  This  is  a  heavy  type  of  straight- 
forward holder.  Holders  with  bent  shanks  are  also  made  as 
shown  by  the  dotted  lines  in  the  plan  view.  Different  types 
of  cutters  are  shown  in  Fig.  69,  comprising  single-point 
standard  forms  A  and  B  for  U.  S.  standard  threads,  and  Whit- 
worth  threads  respectively;  the  one-sided,  or  "single  offset"  as 
it  is  sometimes  called,  shown  at  C :  and  the  offset  or  "double 
offset"  D  for  working  up  to  shoulders.  The  last-named  cutter 
can  be  reversed  in  the  holder,  to  bring  the  threading  point  to 
the  right  or  left.  There  is  a  point  of  interest  in  connection 
with  the  shape  of  the  profile  of  a  cutter  for  cutting  screws  on 
the  so-called  S.  I.  system,  or  metric  "SystSme  Internationale." 
The  cutter  is  different  in  outline  according  to  whether  a 
screw  or  a  tap  is  being  threaded;  if  the  former,  the  point  ap- 
pears as  at  A,  Fig.  70;  if  the  latter,  the  point  is  as  shown  at 
B.    The  reason  becomes  obvious  on  examining  the  fit  of  this 
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Fig.  76.    Taylor  Swivel  Type  of 

Screw-cutting  Tool-bolder 

and  Ita  Part«. 


Flar.  78.    Union  Threading  Tool-holder  with  Cutter  held  by  a 
Taper  Socket  in  Shank. 


Fig.  81.     Armstrong  Threading  Tool-holde 
provided  with  Screw  Adju 
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FlB- 80.     Tool  hfldtir  with   DlMk  Cuttir  jirovidod  wltb  Me 
for  AdjuBtiuK  Hoi«ht  of  Cutter. 


Fig    19.     Tlircttdluf 
held  by  Dou 


with  Cutter 
:l&mp. 


FlB.  83.    Tool-holder  used  for  BackluB  Off  Milling  Cutter; 


Fig.  84.     Spring  Tool-holder  witt 

Rubber  Pad  in  Gooseneck  and 

End  Pressure  Rod. 


Fig.  85.    Tool-holder  for 
Circular  Forming  Tools. 
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Fig.88.  Sections  for  Turning.  Side  Cutting  and  Screw  Cutting  Tools 

are  shown  at  A.  Deep  Sections  for  Turning,  and  Similar  Operations 

at  B.  Special  Sections  for  Cutting-off  Tools  at  C.  and  Sectloos 

for  Cutters  for  Chamfering,  etc.  at  D. 
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type  of  thread,  see  Fig.  70  at  C.  The  bolt  has  flat  thread  tops 
and  rounded  roots,  but  a  tap  to  cut  the  nut  threads  is  the  re- 
verse style,  i.e.,  rounded  tops  and  flat  roots. 

Threading  can  be  done  more  rapidly  with  a  chaser  than 
with  a  single-point  cutter,  and  the  finer  pitches  can  also  be 
cut  at  one  traverse.  The  objection  to  the  chaser  is  that  slight 
differences  in  pitch  are  likely  to  occur  between  the  chaser 
and  the  correct  pitch  of  the  screw  that  is  required  to  be  cut; 
hence  it  is  desiraWe  for  very  accurate  work  to  use  a  single- 
pointed  tool,  or  a  compromise  may  be  made,  roughing  out 
more  rapidly  with  the  chaser  to  a  diameter  slightly  over  size 
and  finishing  finely  with  a  single-point  cutter.  Two  examples 
of  fine  and  coarse  pitch  chasers  are  illustrated  in  Fig.  71  at  A. 
It  is  best  to  chamfer  the  chasers  off  as  illustrated  at  B,  for 
right-  and  left-hand  threads,  respectively.  The  first  point  only 
takes  a  very  shallow  cut,  and  the  succeeding  ones  gradually 
deepening  cuts  until  the  complete  form  is  finished  by  the 
last  tooth.  Another  use  for  holders  of  this  kind  is  to  receive 
cutters  for  special  operations,  as  chamfering,  rounding,  and 
profile  turning;  the  blanks  are  prepared  to  the  same  outline 
as  those  for  ordinary  threading  operations,  but  the  faces  are 
milled  to  the  desired  profile,  and  as  sharpening  is  done  only 
on  the  top  the  profile  remains  unaltered  during  the  life  of 
the  tool.     The  Rhodes  square-threading  tool-holder,  made  by 


the  Pratt  &  Whitney  Co.,  is  of  the  type  without  top  rake, 
and  uses  a  cutter  ground  with  suitable  side  clearance,  and 
held  by  a  strap  and  set-screw.  Fig.  72.  The  strap  has  an 
elongated  hole  and  adjusts  itself  to  varying  widths  of  cutters. 
Right-hand  threads  are  cut  with  the  cutter  placed  at  one  end 
of  the  bar,  and  left-hand  when  it  is  transferred  to  the  other 
end.  A  narrower  roughing  cutter  is  sometimes  employed  to 
rough  out  the  thread  preparatory  to  completing  it  with  one 
of  full  width. 

Some  of  the  holders  illustrated  earlier  in  these  articles 
possess  an  axial  swiveling  motion  which  is  very  useful  for 
tilting  a  thread-cutting  tool,  and  there  are  also  some  holders 
especially  intended  for  screw-cutting,  which  also  have  this 
feature.  An  example  is  shown  in  Fig.  73.  utilizing  a  round- 
section  cutter  passing  into  a  hole  in  the  shank,  and  gripped 
by  a  drilled  bolt  which  pulls  it  up  against  a  collar.  The 
Smith  &  Coventry  holder  previously  illustrated  is  also  built 
with  a  cylindrical  shank.  Fig.  74,  to  rest  in  a  concave  block 
on  the  slide-rest,  and  so  be  swiveled  at  any  angle  for  right- or 
left-hand  square  threads.  Fig.  75  shows  two  other  English 
designs  of  threading  tool-holders  with  swivel  heads,  one  of 
which  is  locked  by  a  bolt  passing  through  the  shank,  the 
second  by  two  bolts  sunk  flush  with  the  swivel  plate.  Messrs. 
Charles  Taylor,  Ltd.,  of  Birmingham,  England,  have  for  many 
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years  past  manufactured  a  swivel  holder.  Fig.  76,  carrying  a 
cutter  of  vee-section  pressed  down  into  a  socket  or  barrel  .1 
by  the  small  inner  screw  in  the  loop-piece  B;  the  latter  binds 
the  barrel  in  the  holes  in  the  holder  when  the  larger  hollow 
screw  is  tightened,  and  the  angle  of  the  barrel  may,  of  course, 
be  varied  according  to  the  amount  of  swivr:l  of  the  tool  point 
demanded  by  the  thread  angle.  As  the  cutter  is  only  locked 
by  the  inner  set-screw,  It  can  be  removed  for  sharpening  or 
substitution  without  altering  the  angle  at  which  the  barrel 
is  set.  The  perspective  view  shows  the  appearance  of  the 
assembled  holder. 

The  idea  of  using  a  permanent  section  of  cutter  which  will 
remain  unaffected  by  repeated  sharpcnings  is  very  attractive, 
as  may  be  noted  from  the  examples  of  fixed-front-rake  (clear- 
ance) screw-cutting  holders  already  shown.  Another  device, 
not  adopted  to  the  same  extent,  is  that  of  embodying  the 
section  in  a  circular  or  partly  circular  cutter,  which  is  re- 
volved as  metal  is  removed  by  grinding.  This  gives  a  com- 
pact tool  that  is  easily  produced  and  very  stiff  and  strong. 
The  simplest  way  to  attach  the  disk  to  the  holder  is  to  draw 
it  against  the  side  of  the  latter  with  a  bolt  or  set-screw,  a 
method  open  to  the  objection  that  very  hard  tightening  Is  re- 
quired to  insure  freedom  from  slipping  under  the  cut.  A 
greater  degree  of  frictional  grip  may  be  obtained  in  the 
manner  seen  in  Fig.  77,  by  pulling  the  sides  of  the  holder 
against  the  disk.  The  latter,  it  will  be  observed,  is  notched 
out  in  four  places,  giving  the  choice  of  more  than  one  edge 
to  apply  to  the  work  that  is  to  be  threaded.  This  is  con- 
venient for  three  reasons;  it  provides  a  reserve  of  edges  In 
case  of  breakage,  it  also  gives  a  reserve  to  obviate  the  need 
for  stopping  to  sharpen  a  dulled  edge,  and  it  offers  the  choice 
of  one  edge  for  roughing  and  another  for  finishing.  Such  a 
holder  cannot  work  close  up  to  a  shoulder;  hence  there  are 
several  holders  with  the  disk  located  on  the  side,  and  an  im- 
proved means  of  binding  with  the  exercise  of  but  moderate 
power  on  the  screw.  One  such  is  shown  in  Fig.  78,  which  is 
made  by  the  Union  Caliper  Co.,  having  a  tapered  boss  on 
the  cutter,  and  the  latter  spilt  through  in  order  that  the 
action  of  tightening  the  bolt  may  expand  the  cutter  firmly 
into  the  hole  in  the  shank.  Another  design  incorporating  a 
taper  flit,  illustrated  by  Fig.  79,  is  manufactured  by  the 
Machine  Tool  Attachment  Co.,  of  Manchaster,  England.  The 
disk  is  solid  and  is  drawn  in  by  the  set-screw  fitting  in  a 
bushing  with  tapered  head.  As  this  bushing  Is  prevented 
from  rotating  by  a  plug,  the  effect  is  to  enhance  the  frictional 
hold,  securing  the  cutter  inside  and  outside. 

Another  solution  of  the  probleim  of  securing  a  circular 
cutter  is  shown  in  Fig.  80.  This  is  rather  an  old  idea  which 
was  originally  evolved  for  general  turning.  The  pin  on  which 
the  disk  is  held  is  so  placed  that  the  pushing  forward  of  the 
plunger  rod  by  the  screw  at  the  rear  has  the  effect  of  raising 
the  cutting  edge.  The  other  two  holes  arc  used  subsequently 
after  frequent  sharpening  has  carried  the  edge  a  considerable 
way  around  the  circumference.  The  Armstrong  threading 
holder  illustrated  by  Fig.  81  utilizes  specially  shaped  cutters 
backed  off  behind  the  edge,  and  adjusted  through  the  medium 
of  the  small  stop-screw,  after  which  the  nut  on  the  end  of 
the  pivot  bolt  is  tightened.  The  dotted  lines  indicate  the 
radial  course  of  future  grindings.  Multiple-threaded  cutters 
or  chasers,  on  the  same  principle  as  those  shown  previously 
in  Fig.  71,  are  also  made  in  the  circular  form  and  bolted  to 
the  side  of  a  shank.  Spring  threading  tool-holders  are  pre- 
ferred in  many  shops,  and  some  types  of  these  incorporate 
one  or  the  other  of  the  methods  already  shown  of  holding 
cutters,  together  with  a  gooseneck  shank.  Fig.  82  is  an  in- 
-stance,  this  tool  being  made  by  the  Western  Tool  &  Mfg.  Co., 
Springfield,  Ohio.  Just  sufficient  spring  is  afforded  to  pre- 
vent chatter  while  cutting  the  thread. 

FormliiB:  Tool  Holders 
Forming,  when  it  has  to  be  done  in  an  ordinary  lathe, 
may  be  accomplished  with  cutters  held  in  some  of  the 
holders  already  shown,  the  chief  limitation  soon  reached  being 
that  of  width.  But  certain  designs,  shown  in  Figs.  47  and 
48  for  example,  will  carry  forming  tools  of  generous  width. 
Relieving  lathes  require  a  considerable  variety  of  shapes  to 
suit  various  profiles  of  milling  cutters,  and  a   useful   holder 


for  this  class  of  service  is  that  represented  by  Fig.  83,  which 
is  made  on  a  similar  plan  to  threading  holders  previously 
shown,  and  receiving  blanks  with  standard  bodies.  The 
cutter  shown  is  a  narrow  delicate  one,  but  the  holder  Is 
equally  capable  of  carrying  a  width  of  working  edge  equal 
to  two  or  three  times  the  width  of  the  shank.  Spring  holders 
for  plain  turning,  or  for  forming  are  employed  to  a  limited 
extent,  and  one  form  is  shown  in  Fig.  84.  This  has  a  rubber 
pad  adjusted  by  a  screw  to  regulate  the  amount  of  elasticity. 
Circular  profiling  cutters,  similar  to  those  employed  on  the 
cross-slides  of  turret  lathes,  are  often  used  for  ordinary  lathe 
service,  and  a  typical  design  is  that  utilizing  a  simple  bolt 
fastening,  Fig.  85,  to  draw  the  cutter  against  the  side  of 
the  shank. 

It  has  already  been  mentioned  that  the  various  cross- 
sections  of  tool  steel  that  are  used  for  making  the  cutters 
for  tool-holders  can  now  be  bought  In  the  open  market.  Fig. 
86  shows  a  variety  of  these  sections,  together  with  a  note 
concerning  their  particular  functions.  While  all  these  sec- 
tions are  in  common  use,  there  are,  of  course,  special  sections 
which  must  be  forged  to  shape.  These  are  not  illustrated  tor 
the  reason  that  they  are  not  standard  forms  obtainable  in 
the  open  market;  and  such  special  sections  for  handling  a 
single  class  of  work  are  of  little  interest  to  those  who  have 
not  had  occasion  to  use  them. 

•     •     • 

REPAIRING   CRACKED   DIES 

BY    ROBERT   J     ALBRECHT* 

Even  where  the  greatest  care  is  taken,  blanking  dies  will 
occasionally  be  cracked  in  hardening.  When  the  crack  is 
parallel  with  the  angular  sides  of  the  die,  the  binding  screws 
in  the  die-block  will  close  up  the  crack;  but  when  the  crack 
is  at  right  angles  to  the  angular  sides,  it  is  much  more  dif- 
ficult to  make  the  die  fit  for  use.  In  some  shops  it  is  the 
practice  to  grind  the  sides  of  the  cracked  die  square  and  at 
right  angles  to  the  top,  after  which  the  die  is  inserted  in  a 
solid  shoe.  While  this  method  gives  fairly  satisfactory  re- 
sults, it  adds  considerably  to  the  original  cost  of  the  die. 

The  accompanying  illustration  shows  a  cheap  method  of  re- 
pairing a  cracked  die  known  as  the  "hot  patch"  method. 
For  this  purpose  a  piece  of  machine  steel  of  suitable  size  has 
a  slot  milled  in  it  to  one-half  its  depth,  the  width  of  the  slot 
being  about  0.010  inch  to  the  inch  less  than  the  length  of  the 
cracked  die-block.  This  piece  of  steel  is  heated  to  a  dull  red 
heat,  and  the  die-block  is  placed  in  a  vise  in  such  a  way  that 
the  crank  will  be  closed  up  tight.  The  heated  clamp  is  then 


Hot    Patch"    Method    of   rtpurinc   Crackpd    D: 


taken  from  the  furnace  and  slipped  over  the  die  as  shown  at 
A  in  the  illustration.  When  the  clamp  cools,  it  will  contract 
and  secure  a  very  tight  grip  on  the  die,  which  will  be  quite 
adequate  to  keep  the  crack  closed.  It  is  important  to  note 
that  the  cooling  of  the  clamp  should  be  hastened  by  dropping 
a  little  water  on  it.  and  as  soon  as  the  clamp  has  secured  a 
preliminary  grip  on  the  die,  the  die  and  clamp  are  removed 
from  the  vise  and  quenched  in  water  to  prevent  the  hot  iron 
from  drawing  the  temper  of  the  die. 
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ECONOMY    OF    SODA    ASH    VS.    SODA-ETCHING    FIRM    NAMES    ON    FEODUCT- BRAZING     HIGH-SPEED     STEEL    TIP 
TO    CARBON    STEEL    SHANKS-SAVING    TIME    ON    SLOTTING    NUTS— BURNHAM'8    "WRITE-UP" 


— "that  little  suggestion  you  have  just 
made  is  wortlf  all  the  information  I 
have  given  you  in  the  last  half  hour" 


THE  field  service  men  run  across  many  time  and  money- 
saving  ideas  in  the  shop,  and  some  of  them  are  not  purely 
mechanical  at  that.  For  instance,  one  of  the  large  auto- 
mobile manufacturers  of  the  Middle  West  turned  an  engineer 
loo.se  in  its  factory  to  see  what  he  could  find  in  the  way 
of  leal<age  and  how  it  could  be  stopped.  Some  of  the  places 
where  there  was  found  a  chance  to  save  money  were  rather 
surprising.  One  of  them  was  at  the  top  of  the  soda  tank 
where  the  oil  accumulated  from  dipping  work  for  cleaning. 
It  had  been  customary  to  skim  the  oil  from  the  top  of  the 
tank  from  time  to  time  and  throw  it  away.     The  object  was 

to  keep  a  clean  surface 
on  the  soda  tank,  and  it 
was  not  thought  that 
the  oil  accumulated  was 
worth  saving.  When  the 
engineer  discovered  this 
fact,  the  skimmings  were 
ordered  saved  and  the  oil 
cleansed,  thereby  effect- 
ing a  saving  of  several 
dollars  a  year. 

Another  more  impor- 
tanjt  leakage  discovered 
and  incidentally  one  that 
may  be  found  in  almost 
any  shop  of  any  size,  was 
in  the  use  of  soda.  The 
matter  was  very  simple. 
One  day  he  saw  a  box 
of  soda  ash  in  the  shop 
and  not  being  very  familiar  with  the  dif- 
ferent forms  of  soda  he  investigated  and 
found  that  soda  ash  was  merely  common 
soda  with  the  "water  of  crystallization" 
driven  oft.  Following  this  investigation, 
it  was  found  that  all  the  soda  used  in  the 
factory  was  commercial  soda,  which  cost 
approximately  eighty  cents  per  hundred 
pounds;  soda  ash  cost  about  a  dollar  per 
hundred  pounds.  Less  soda  ash  than  com- 
mercial soda  was  required  for  a  soda  solu- 
tion and  the  results  obtained  were 
identical. 

"Of  course,"  said  the  engineer,  "you  see 
that  soda  ash  costs  us  slightly  more  per 
hundred  pounds  than  the  commercial  soda, 
but  then,  we  don't  have  to  pay  for  all  the  '  f 

water  we  used  to  use  and  we  are  saving 
several  hundred  dollars  a  year  on  this  item  alone 
you  are." 

Etching:  Firm  Names  on  Product 
"Say,"   said   the   shop   superintendent,   "that   little   sugges- 
tion you  have  just  made  is  worth  all  the  information  I  have 
given  you  in  the  last  half  hour." 

The  field  service  editor  had  been  looking  around  the  shop 
for  a  half  hour  getting  a  few  pointers  for  his  journal  and  in- 
cidentally listening  to  the  description  of  kinks  that  every  live 
shop  man  has  up  his  sleeve.  And  then,  when  going  through 
the  assembling  department,  the  superintendent  lamented  be- 
cause the  marking  of  the  firm  name  on  the  finished  product 
looked  so  poorly.  This  condition  was  due  to  the  unevenness 
of  the  stamping,  particularly  in  regard  to  the  depth  of  the 
letters.  After  hardening,  the  surface  grinding  operation  ac- 
centuated the  trouble,  and  the  result  was  a  very  ragged  look- 
ing firm  name  marked  on  the  finished  product. 

The  field  service  man  suggested  etching,  but  this  to  the 
shop  man  had  always  been  considered  a  very  slow  method, 
and  one  only  to  be  used  in  emergencies.  In  a  few  minutes 
time,  however,  he   was  shown   how  by  using  an   inexpensive 


So  there 


engraving  machine  on  the  market,  he  could  with  a  few 
changes,  cut  the  desired  letters  in  a  wax  coating  on  the 
product  and  then  etch  the  legend  quickly  and  neatly.  The 
result  leaves   little  to  be  desired. 

It  was  just  another  case  of  reciprocation  in  the  exchange 
of  shop  ideas — and  it  proved  to  be  a  half  hour  well  spent  for 
both  parties. 

Brazing-  Hitfb-speed  Steel  Tips  to  Low-carbon  Steel  Shanks 

There  is  a  user  of  heavy  planers  in  New  England  who  has 
cut  his  high-speed  steel  tool  bill  materially  by  using  planer 
tools  with  low-carbon  steel  shanks  and  high-speed  steel  tips 
brazed  thereon.  A  heavy  planer  tool,  say  1%  by  2%  inches 
in  cross-section,  represents  a  number  of  dollars  on  the  high- 
speed steel  tool  bill,  but  the  same  number  of  pounds  of 
low-carbon  steel  adds  but  little  more  to  the  total  cost  of  the 
tool. 

But  It  took  him  some  time  to  discover  a  good  method  of 
holding  the  tip  to  the  tool  shank.  He  now  accomplishes  It 
by  brazing,  and  the  little  kink  is  in  the  method  of  applying 
the  flux  and  spelter.  Anyone  who  has  done  brazing  realizes 
that  It  is  "some  job"  to  control  the  flux  and  the  spelter  while 
the  two  pieces  to  be  joined  are  at  the  brazing  heat. 

This  manufacturer  uses  a  foreign  welding  preparation  com- 
posed of  flux  and  the  spelter  pressed  into  sheet  form.  The 
sheet  is  scored  with  grooves,  dividing  it  Into  small  diamond 
shape  sections.  The  workman  breaks  off  a  piece  of  the  right 
size  and  inserts  it  between  the  tool  bit  and  the  shank  when 
they  have  been  heated  to  brazing  temperature,  and  then 
presses  them  firmly  together.  Thus  the  flux  and  spelter  are 
applied  just  where  he  wants  them  and  at  just  the  right  time. 
For  brazing,  this  little  tablet  is  "meat  and 
drink  in  one." 

Saving-  Time  on  Slotting  Nuts 
"Sure  you  may  go  out  in  the  shop  and 
see  if  you  can  find  anything  of  Interest  for 
your  paper,"  said  the  superintendent. 

The  field  service  man  started  off,  but 
just  as  he  was  leaving  the  superintendent's 
office,  he  was  halted  with,  "And  if  you  see 
any  place  where  we  can  increase  produc- 
tion or  improve  our  methods,  be  sure  and 
tell  us  about  it  because  we  are  not  thin- 
skinned  around  here;  we  like  to  know  of 
all  the  points  that  will  help  us." 

The  first  thing  that  the  editor  saw  after 
he  entered  the  shop  was  a  couple  of  boys 
running  hand  milling  machines  and  slot- 
ting nuts.  The  vise  jaws  were  cut  away 
so  as  to  hold  the  nuts  at 
an  angle,  and  after  each 
cut  th-e  boy  unscrewed 
the  vice,  turned  the  nut 
and  repeated  the  milling 
operation.  Ninety-nine 
per  cent  of  the  time  was 
spent  in  turning  the 
handle  of  the  vice. 

The  field  service  man 
secured  his  material,  and 
when  he  went  back  to 
the  office,  told  the  super- 
intendent of  the  hand 
milling  job  and  suppli- 
mented  it  with  a  des- 
description  of  a  little  jig  that  is  shown  in  the  illustration. 
The  advantage  of  this  jig  is  that  it  is  loaded  and  operated 
entirely  by  one  hand,  while  the  milling  machine  table  is 
operated  -with  the  other  hand. 

"Say,    that    looks    good    to    me."    said    the    superintendent. 


•'Th,^  advantage  of  this  jif  is  that  it 
is  operated  and  loaded  entirely  by  one 
hand,  while  the  milling  machine  table  is 
operated   with   the   other   hand" 


September,  1915 


MACHINERY 


11 


"Can    you    tako    shorthand!" 


and  he  reached  over  for 
"article" — just   as 


i   slip   of 
we    have 


"and  I'm  going  to  make  one  right  away.  Come  in  again 
when  you're  in  town.  We  like  to  have  visitors  like  you — 
it  pays!" 

Burnham'8  "Write-Up" 
Once  in  a  while  we  run  across  a  manufacturer  of  the  old 
school  who  thinks  the  chief  function  of  a  technical  journal 
is  to  publish  "puffs"  and  "write-ups."  These  fellows  gen- 
erally are  proprietors  of  shops  so  far  behind  the  times  that 
none  of  their  working  methods  would  look  well  in  print. 

One  of  these  fellows 
of  the  old  school  runs  a 
shop  in  a  city  not  far 
from  New  York.  When 
interviewed,  he  thought 
it  would  be  a  fine  idea 
to  have  an  "article" 
written  about  his  fac- 
tory, and  after  some 
deliberation  he  turned 
around  with  the  re- 
mark, "Can  you  take 
shorthand?"  The  visit- 
ing editor  replied  that 
he  regretted  that  he 
could  not  take  short- 
hand, but  he  was  a 
fairly  rapid  writer. 
This  did  not  seem  to 
satisfy  the  shop  owner, 
paper  and  wrote  the  following 
reproduced    it: 

"Oscar   Rurnham   of  ,  N.   J.,  has  a  very  Interesting 

factory,      lie    is    a    manufacturer    of    plumbers'    tools    and 
metal  specialties.     Started  in  business  in  1876.     He  makes 
a  specialty  of  tinners'  torches  for  all  the  trade.     The  goods 
are  made   for  gasoline,   kerosene,   alcohol,   electricity,  nat- 
ural gas,  crude  oil,  etc.     In  this  factory  can  be  seen  cast- 
ing, machining,  soldering,  brazing,  stamping,  drawing,  etc." 
It   took   a  little  argument   to   convince   Mr.   Burnham   that 
this  was  not  the  kind  of  an  article  that  Maohineky  cared  to 
publish,    and    he    reluctantly    consented    to    take    the    visitor 
through    the    shop.      Fortunately,    or    unfortunately    for    Ma- 
OHiNisHv's  readers,  the  shop  was  so  uninteresting  and  so  far 
behind   the  times   that  no  space  could  be  devoted   to  any  of 
the  work  or  metliods. 

*     *     * 

HOW  WE   CAME  TO  HAVE   THE   MICRO- 
METER  CALIPER 

BY   W    D.  FORBES- 

L.  D.  Burlingame  contributed  an  interesting  and  valuable 
article  on  the  origin  of  the  micrometer  caliper  in  the  June 
number.  It  assemble<l  in  convenient  form,  that  which  has 
heretofore  been  scattered  knowledge.  I  believe  that  which 
follows  will  be  of  interest  to  M.\riii.NEHY's  readers  when 
read  in  connection   with  Mr.   Burlingame's  article. 

In  1887  I  was  doing  some  special  work  for  A.  C.  Hobbs, 
Superintendent  of  the  Union  Metalic  Cartridge  Co.,  Bridge- 
port, Conn.  Mr.  Hobbs  was  famous  as  a  lock  picker,  having 
gained  the  prize  offered  in  England  to  anyone  who  could 
pick  the  lock  made  by  the  Bramah  Co.  in  a  given  time.  He 
also  opened  the  vaults  of  the  Scottish  Bank  In  Edinburgh, 
but  he  never  picked  the  lock  of  the  Bank  of  England,  as 
commonly  reported. 

I  was  in  Mr.  Hobbs'  private  ofBce  comparing  some 
punches  with  him,  using  a  1-inch  Brown  &  Sharpe  micro- 
meter for  the  purpose,  when  A.  D.  Laws  came  into  the 
offlce.  He  was,  at  the  time,  I  think,  connected  with  E.  P. 
Bullard  in  the  manufacture  of  lathes.  Mr.  Laws  was  fol- 
lowed into  the  office  by  S.  Wllmot,  who  with  a  Mr.  Hobbs 
(no  relation  of  A.  C.  Hobbs  I  believe)  was  rolling  sheet 
metal  by  a  new  process  invented  by  Mr.  Wllmot.  Seeing  the 
micrometer  in  my  hand,  Mr.  Laws  put  his  hand  into  his 
pocket  and  drew  forth  a  micrometer  and  extending  it,  he 
shook  it  at  me  and  said;   "There's  the  first  micrometer  ever 


'  Address:     2S6  Hempstrad  St.,   New  London,   Conn. 


made."  Mr.  Wjlmot  immediately  pulled  a  counterpart  of 
Laws'  micrometer  out  of  his  pocket  and  then  Mr.  Hobbs 
cried  out,  "Hold  on,"  and  opening  a  drawer  in  his  desk  he 
fished  out  a  third  micrometer.  Mr.  Laws'  name  was  stamped 
on  the  frame  of  his  micrometer.  Mr.  Laws  and  I  had  been 
employed  at  the  same  time  by  the  Eaton,  Cole  &  Burnham 
Co.  in  Bridgeport,  my  position  there  being  superintendent, 
and  very  often  in  sport,  I  had  stolen  the  micrometer,  always 
to  be  found  out  and  abused  by  Mr.  Laws  in  his  peculiarly 
fantastic  language,  the  style  of  which  was  never  paralleled,  as 
those  who  knew  him,  will  agree. 

Mr.  Wllmot  then  told  something  of  the  history  of  the 
micrometer.  He  said  that  he  and  Mr.  Hobbs  had  disagreed 
over  the  gage  of  a  lot  of  brass  supplied  by  the  Bridgeport 
Brass  Co.,  where  Mr.  Wllmot  was  Superintendent,  and  both 
got  pretty  warm  discussing  the  matter.  Mr.  Hobbs  finally 
said  that  there  ought  to  be  a  better  way  of  determining  the 
thickness  of  sheet  metal  than  by  using  a  slot  In  a  piece  of 
steel.  Mr.  Wllmot  said;  "Yes,  and  I  will  make  something 
that  will  do  it,  and  tell  us  what  is  the  percentage  above  and 
below  any  nominal  thickness  asked  for."  Mr.  Hobbs  re- 
plied: "If  you  can,  you  will  save  the  world  a  lot  of  trouble." 
Mr.  Wllmot  then  stated  that  he  had  seen  in  the  plant  of  R. 
Hoe  &  Co.,  New  York  City,  some  years  before,  a  measuring 
machine  that  had  given  him  the  idea  of  the  micrometer 
now  before  us.  He  made  a  sketch  and  showed  It  to 
Mr.  Laws,  who  gave  it  to  Hiram  Driggs  to  make.  Six  mi- 
crometers were  made  by  Driggs  from  the  sketch. 

Mr.  Laws  always  insisted  that  he  had  specified  forty 
threads  to  the  Inch  for  this  tool  and  twenty-five  graduations 
on  the  thimble  and  Mr.  Wllmot  claimed  the  same  suggestion. 
I  never  knew  a  better  toolmaker  than  A.  D.  Laws,  and  I 
knew  his  bent  of  mind  thoroughly.  I  am  sure  he  never 
could,  and  never  would  have  thought  that  40  X  25  =  1000 
— that  was  not  in  his  line.  I  was  told  by  Mr.  Driggs  that 
Mr.  Laws  wanted  the  screw  cut  and  the  barrel  divided  so  as 
to  read  to  sixty-fourths  inch  and  finer.  Knowing  Mr.  Laws  as 
I  did,  I  believe  the  statement  true. 

Of  the  six  micrometers  made,  four  can  be  accounted  for 
as  being  in  the  possession  of  the  persons  named  in  the  fore- 
going. Where  the  others  went,  I  have  tried  in  vain  to 
find  out.  I  understand  that  W.  F.  Durfee  had  one  and  that 
Isaac  Holden  was  at  one  time  in  possession  of  the  other.  T. 
may  be  possible  that  some  of  your  old  subscribers  in  Bridge- 
port could  tell  us  where  these  tools  are. 

Mr.  Wilmot  showed  me  a  key-ring  which  Mr.  Driggs  had 
made  for  him  and  which,  with  the  measuring  instrument 
seen  in  the  Hoe  plant,  gave  him  the  idea  of  the  micrometer 
The  key-ring  was  of  the  wire  link  type  with  a  piece  of  tub- 
ing provided  to  close  the  gap  on  one  side  where  the  key.< 
were  Inserted.  A  light  spiral  spring  inserted  in  the  tube 
held  it  in  position.  Mr.  Wilmot's  first  idea  was  to  graduate 
the  part  of  the  ring  over  which  the  tube  slipped,  and  to  In- 
sert the  metal  to  be  measured  between  the  abutment  and 
the  end  of  the  tube,  making  the  spring  produce  the  required 
contact.  But  this  did  not  give  fine  enough  measurements, 
and  in  talking  the  matter  over  with  Mr.  Laws,  he  suggested 
using  a  thread  instead  of  a  spring,  and  graduating  the  tube, 
as  was  done  later  on  the  micrometer.  Mr.  Driggs  suggested 
dividing  the  other  parallel  side  of  the  key-ring  micrometer 
into  tenths,  enlarging  the  end  of  the  tube  to  a  disk  and 
dividing  this  in  order  to  obtain  larger  and  more  visible 
divisions.  A  central  or  revolution  line,  of  course,  was  re- 
quired on  the  coarser  division  side. 

But  the  Brown  &  Sharpe  Mfg.  Co.  undoubtedly  gave  to  the 
world  this  most   valuable  measuring  instrument,  no  matter 
whether  it  originated  in  Franco  or  In  Bridgeport,  Conn. 
•     •     • 

Experiments  undertaken  to  determine  the  hardening  qual- 
ity of  various  oils  used  for  quenching  baths  indicate  that 
mineral  oils  are  superior  to  cotton-seed  and  fish  oils  in  their 
hardening  effect.  If  the  hardening  effect  of  water  is  assumed 
to  be  1.  the  hardening  effect  of  mineral  oils  varies  from 
0.16  to  0  LM,  while  the  hardening  effect  of  cotton-seed  oil 
seldom  exceeds  0.16.  or  of  fish  oil.  0.15.  Rosin  has  a  hard- 
ening effect  of  from  about  0.13  to  0.14. 
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PROVIDING  FOR  UP-KEEP  IN  DESIGNING  JIGS  AND  FIXTURES* 


THE    INCORPORATION    OF    FEATURES    WHICH    REDUCE    THE    COST    OF    MAINTAINANCE    OF    TOOLS 

BY    ALBERT    A    DOWDf 
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Fig.    1.     Jig  used  for  drilUng  Receiver  of   Air   Ri 


THE  importance  of  providing  for  up-keep  In  the  design  of 
every  sort  of  fixture  used  in  manufacturing  work  cannot 
be  over-empliasized,  and  tlie  designer  should  not  fail  to 
take  precautions  which  will  cover  this  point.  In  many  cases 
provision  for  up-keep  can  be  incorporated  in  the  design  with- 
out increasing  the  first  cost  of  the  fixture  to  any  great  extent, 
while  In  other  instances  considerably  extra  outlay  may  be 
necessary.  Much  depends  upon  the  accuracy  required  in  the 
finished  product  and  the  number  of  pieces  which  are  to  be 
machined.  For  example:  In  gun  work,  when  great  quanti- 
ties of  parts  are  to  be  produced,  no  expense  is  spared  in  mak- 
ing the  fixtures  in  as  durable  a  manner  as  possible,  and  in 
making  provision  for  the  replacement  of  worn  locating  points, 
surfaces,  or  the  like.  On  machine  tool  work,  however,  dis- 
cretion must  be  exercised,  so  that  the  expense  of  fixtures  may 
be  consistent  with  the  required  rate  of  production  and  ac- 
curacy of  the  work. 

Many  factors  influence  design  in  this  regard.  The  size  and 
general  character  of  the  work  determine  the  type  of  machine 
on  which  the  fixture  is  to  be  used,  and,  therefore,  the  need 
for  stability  and  strength.  The  number  of  pieces  to  be  ma- 
chined is  a  factor  which  must  be  considered,  for  it  is  ap- 
parent that  a  small  number  does  not  require  any  special  care 
to  be  taken  in  regard  to  the  matter  of  up-keep  while  a  large 
number  may  possibly   need  several   fixtures  in   order  to  pro 


•  For  nddltloniil  Infoniintlon  on  thf  doslgn  of  Jigs  and  flituros  piiMishwl 
In  M.icniNKUT  SCO  IlK'  foUowlng  articles  by  Albert  A.  Dowd:  "The  Kloatlug 
Princlpk.  ns  Apidled  to  Fixture  Work."  Mny,  191.'>;  "Machlnlnir  Irregular 
t'otitonrs."  March.  1915:  "Compensating  and  Quick-acting  Clamping  De- 
vices." .lanu^y.  1015;  "The  Influence  of  Chips  on  the  Design  of  Tools 
and  fixtures.*'  October,  1914;  "Methods  of  Holding  and  Machining  Thin 
Work."  August.  1014;  "Counterbalanced  Indexing  Fixtures."  April.  1914. 
See  also  the  following  articles:  "Clamping  Work  in  Jigs."  December. 
1S13:  "Economy  In  Tool  Design."  by  K.  11.  Pratt.  September,  1!>1:1:  "Some 
Jig  and  Fixture  Designs,"  by  Franklin  D.  Jones.  January.  1911:  "Improvtxl 
Method  of  Dimensioning  Jigs  and  Fixtures."  October.  1910:  "rertinent 
Points  In  Jig  and  Fixture  Design."  by  C.  Nosrac.  August.  1910:  "Standard 
Designs  of  Jigs  and  Fixtures  tor  the  Manufacture  of  Small  Interchange- 
able Parts."  by  F-  P.  Crosby,  published  In  two  parts  In  July  and  August. 
1900:  "Proper  Designing  of  Mining  and  Drilling  Fixtures  and  Jigs."  by 
U.    B.    Little,    May.    1900;    and    "Jigs   and    Fixtures,"    by    Elnar    Morln,    pub- 


duce  the  necessary  amount  of  work.  In  drill  jig  work,  the 
locating  points,  bushings,  and  feet  may  be  made  so  that  tbey 
can  be  readily  replaced  when  abuse  or  wear  of  these  parts 
tends  to  cause  imperfect  work.  The  probable  necessity  for 
replacements  is  naturally  determined  by  the  rate  of  produc- 
tion that  Is  required.  Another  condition  which  Is  especially 
prevalent  In  drill  Jig  work  is  the  abuse  which  this  class  of 
tool  frequently  receives.  If  of  too  light  a  construction,  the 
rough  handling  to  which  these  tools  are  subjected  Is  often 
the  cause  of  breakage,  and  it  will  be  found  of  advantage  to 
make  sure  the  amount  of  metal  in  the  Jig  is  sufficient  to 
ensure  freedom  from  breakage  in  the  event  of  careless 
handling.  Milling  fixtures  are  frequently  required  to  stand 
very  heavy  cutting  so  that  great  rigidity  is  an  important  fea- 
ture in  their  construction. 

In  the  case  of  horizontal  turret  lathe  fixtures  or  others 
which  revolve  about  a  fixed  center,  it  may  frequently  be 
found  desirable  to  make  locating  rings,  points,  or  surfaces  in 
such  a  way  that  adjustment  can  conveniently  be  made  about 
this  center.  A  few  noteworthy  points  of  construction  are 
given  herewith.  First: — Location  of  the  work.  This  is  of 
primary  importance  and  the  various  fixed  points  provided  In 
the  fixture  should.be  made  in  such  a  way  that  they  can  either 
be  readily  replaced  or  adjusted,  according  to  circumstances- 
Second:- — The  number  of  pieces  to  be  machined  should  receive 
proper  consideration  in  the'  design,  both  in  regard  to  cost  of 
the  fixture  and  in  regard  to  probable  necessity  of  replace- 
ments. Third: — Weight  and  rigidity  of  the  fixture.  This 
point  is  naturally  somewhat  dependent  on  the  class  of  work 
for  which  it  is  intended,  and  the  convenience  of  handling. 
Fourth: — Gibs.  In  the  case  of  indexing  or  sliding  fixtures, 
suitable  provision  should  be  made  for  adjustment  by  means 
of  gibs  or  straps,  in  order  that  natural  wear  may  be  taken 
up.  Fifth: — Cutting  lubricant  used.  This  seems  a  small 
point  to  consider  in  regard  to  up-keep,  but  a  considerable  dif- 
ference will  be  found  in  the  life  of  a  fixture  used  with  soda 
water  or  some  kin- 
dred cooling  com- 
pound, and  one  on 
which  mineral  lard 
oil  is  used.  A  drill 
jig  used  for  a  large 
number  of  pieces, 
and  having  cast 
iron  feet,  will  be 
found  to  suffer  con- 
siderably in  ac- 
curacy when  the 
soda  water  com- 
pound Is  used  for 
drilling.  Harden- 
ed steel  feet  should 
be  used  in  cases  of 
this  kind.  Sixth:  — 
Revolving  fix- 
tures. Fixtures 
which  revolve 
about  a  fixed  cen- 
ter, if  subjected  to 
hard  usage  or  used" 
tor  a  great  number 
of  pieces,  may  be 
advantageously  pro- 
vided with  means 
of  adjustment 
about  the  center  of 
revolution.      This 

is  a  refinement  that         Fig.   2.     Jig  with   interchangeable   Bushings   for 
Different  Tools  used  in  machining 

is  very  infrequently  cylindrical  P»rt  a 
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used,  and  it  is  not  necessary  in  the  majority  of  cases  unless 
extreme  accuracy  is  required.  There  are  few  points  In  con- 
struction which  are  applicable  principally  to  individual  cases. 
These  will  be  noted  in  due  course,  in  subsequent  paragraphs 
of  this  article. 

Drill  Jig-  for  an  Air  Blfle  Receiver  ForKlnK- 

The  work  A  shown  in  Fig.  1  has  been  previously  faced, 
milled  and  bored,  and  tapped  at  the  end  K,  leaving  four  holes 
C,  D,  E  and  /«'  to  be  drilled  on  the  jig  shown  in  the  illustra- 
tion. This  type  of  jig  is  "built  up"  entirely  from  steel  parts, 
a  rectangular  plate  forming  the  base  of  the  Jig.  The  work  is 
laid  down  on  the  hardened  pin  B  and  the  heads  of  the  two 
jig  bushings  C  and  D  which  are  ground  to  a  uniform  sur- 
face. The  threaded  plug  at  iC  is  provided  with  a  knurled  head 
L  and  draws  the  end  of  the  receiver  up  against  the  steel 
block  N  which  is  screwed  and  doweled  to  the  Jig  base.  A 
thrust  washer  is  provided  at  M  and  a  slight  float  is  allowed 
between  the  block  and  the  plug.  The  stud  G  is  screwed  Into 
the  plate  and  the  set  screw  //  running  through  it  forms  an 
adjustable  stop  for  the  side  of  the  receiver,  check  nuts  being 
provided  at  J.  After  the  work  has  been  drawn  up  by  the 
threaded  plug  at  K,  the  set-screw  in  the  stud  P  is  used  to 
push  the  work  over  against  the  point  H. 

The  steel  clamp  0  is  slid  into  position  and  tightened,  and 
the  set-screw  Jt  in  the  swinging  clamp  Q  at  the  other  end  of 
the  work  is  brought  to  bear  at  that  point.  The  clamp  Q  is 
pivoted  at  V,  and  slotted  at  the  other  end  where  it  is  locked 
by  an  application  of  the  screw  and  washer  T  and  S,  a  steel 
stud  U  acting  as  a  support  for  this  end.  The  four  legs  of 
the  Jig  W  are  made  or  hardened  steel,  screwed  into  the  plate 
and  protruding  through  the  other  side  to  act  as  a  rest  when 
placing  the  work  in  position.  It  will  be  noted  in  the  con- 
struction of  this  jig  that  all  parts  are  easily  replaceable  or 
adjustable  for  wear,  and  that  although  the  Jig  is  somewhat 
expensive  in  first  cost,  the  provision  for  up-keep  is  excellent. 
It  is  obvious  that  drilling  is  done  against  the  clamps,  so  that 
these  must  necessarily  be  made  somewhat  heavier  than  would 
be  necessary  if  they  were  simply  required  for  holding  the 
work. 

Drilling  and  Reamintr  JIk  for  an  Electrical  Castlns: 

The  work  A  shown  in  Fig.  2  is  part  of  an  electrical  ma- 
chine, and  has  been  previously  turned  and  faced.  It  is  re- 
quired for  this  operation  that  the  work  be  located  by  the 
previously  turned  and  faced  surfaces.  The  Jig  body  In  this 
instance  is  made  of  cast  iron  and  is  of  box  section,  as  8ho\vn 
at  S  In  the  illustration ;  It  Is  bored  out  to  receive  the  two 
hardened  and  ground  locating  rings  E  and  F.  There  are 
three  pins  C  120  degrees  apart,  which  act  as  stops  for  the 
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Fig.   6.     Ring  B 


holding  Fixture  prOTided  with  Adjuttable  CUmpi 


Fig.  3.     Indexing  Fixture  used  for  milling  Teeth  in  Clutch  Orar 


end  of  the  casting,  the  ends  of  the  pins  being  rounded  so 
that  dirt  or  chips  cannot  find  lodgement  thereon  and  cause 
faulty  locating.  The  pin  D  simply  acts  as  a  stop  for  locating 
the  Internal  bosses  on  the  work;  and  feet  are  provided  at  B 
so  that  Jig  casting  can  be  set  up  on  this  end  for  loading  pur- 
poses. A  swinging  clamp  J  Is  provided  at  the  open  end  of 
the  Jig,  and  this  clamp  Is  provided  with  a  rocker  G  which 
pivots  on  the  pin  H,  slot  K  being  cut  for  its  reception. 

A  swinging  clamp-screw  Is  located  at  L,  which  works  in 
the  slot  on  the  end  of  the  clamp  J.  the  nut  and  washer  at  il 
being  used  to  draw  it  up  firmly.  It  will  be  seen  that  an 
equalizing  action  is  obtained  In  this  manner  on  the  swivel  H. 
so  that  pressure  is  equally  distributed  on  the  end  of  the 
casting.  As  It  was  necessary  during  the  machining  of  this 
piece  to  use  several  sizes  of  tools  and  to  work  from  both 
sides  of  the  casting,  it  was  found  advisable  to  use  liner  bush- 
ings P  in  order  to  prevent  undue  wear.  These  bushings  are 
hardened  and  ground,  and  forced  into  position ;  and  the  slip 
bushings  Q  are  slotted  to  receive  the  pin  R  to  prevent  them 
from  turning.  The  steel  studs  X  and  0  on  oppoelte  sides  of 
the  Jig  body  are  ground  to  a  uniform  surface  and  act  as  feet 
for  the  Jig.  In  connection  with  this  Jig  it  Is  well  to  note  that 
all  parts  subject  to  wear  are  readily  replaceable,  thus  making 
the  life  of  the  Jig  almost  Indefinite. 

Indexlnt;  Fixture  for  a  Clutch  Gear 

In  every  kind  of  indexing  mechanism  one  of  the  chief 
points  in  design  is  to  prevent  variations  in  the  spacing  due 
to  wear  on  the  mechanism.  The  fixture  shown  in  Fig.  3  is  of 
a  type  which  the  writer  has  used  In  a  number  of  instances  and 
which  is  so  arranged  that  wear  on  the  indexing  points  Is 
automatically  taken  up  by  the  construction  of  the  device,  so 
that  the  provision  made  for  Its  up-keep  Is  excellent.  In  ad- 
dition to  this  feature,  the  design  is  not  very  expensive  and 
it  may  be  made  up  at  much  less  cost  than  many  other  kinds 
of  indexing  devices.  The  work  A  Is  a  clutch  gear,  the  clutch 
portion  /*  of  which  is  to  be  machined  in  this  setting.  As  the 
work  has  been  previously  machined  all  over.  It  Is  necessary 
to  work  from  the  finished  surfaces. 

The  body  of  the  fixture  G  Is  of  cast  Iron  and  It  Is  pro- 
vided with  two  machine  steel  keys  at  P;  these  keys  locate 
the  fixture  on  the  table  by  means  of  the  T-slots,  and  the  hold- 
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down  bolts  0  lock  It  securely  In  position.  The  revolving  por- 
tion of  the  fixture  F  Is  also  of  cast  Iron  and  gets  a  bearing 
all  around  on  the  base,  while  the  central  stud  C  is  used  as  a 
locator  for  the  work  at  its  upper  end,  and  holds  the  revolving 
portion  down  flrmly  by  means  of  the  nut  and  collar  at  H. 
The  fitting  at  this  point  is  such  that  the  fixture  may  be  re- 
volved readily  and  yet  is  not  free  enough  so  that  there  is  any 
losl  motion.  A  liner  bushing  of  hardened  steel  is  ground  to 
a  nice  fit  on  the  central  stud  at  E  and  will  wear  almost  in- 
definitely, while  an  indexing  ring  L  is  forced  onto  the  revolv- 
ing portion  F  of  the  fixture,  and  doweled  in  Its  correct  po- 
sition by  the  pin  Y  and  held  in  place  by  the  four  screws  R. 
The  work  Is  held  down  firmly  on  the  revolving  portion  by 
means  of  the  three  clamps  J,  these  being  slotted  at  K  to 
facilitate  rapid  removal. 

A  steel  index  bolt  M  of  rectangular  section  is  carefully 
fitted  to  the  slot  in  the  body  of  the  fixture,  and  beveled  at 
its  inner  end  S  so  that  it  enters  the  angular  slots  iS  and  T  of 
the  index  ring.  It  will  be  noted  that  clearance  is  allowed 
between  the  end  of  the  bolt  and  the  bottom  of  these  slots 
so  that  wear  is  automatically  taken  care  of.  A  stud  0  is 
screwed  Into  the  under  side  of  the  index  bolt  and  a  stiff 
coiled  spring  at  N  keeps  the  bolt  firmly  in  position.  The  pin 
U  is  obviously  used  for  drawing  the  bolt  back  and  Indexing 
the  fixture.  Points  worthy  of  note  in  the  construction  of  this 
fixture  are  the  liner  bushing  at  E,  the  steel  locating  ring  L, 
and  the  automatic  method  of  taking  up  wear  by  the  angular 
lock  bolt  M. 

Fixture  with  Inserted  Jaws  for  Steel  Casting 

The  -work  shown  at  A  in  Fig.  4  is  a  steel  casting  which  has 
to  be  finished  on  the  inside.  These  castings  are  made  in  two 
sizes,  one  of  which  is  1  inch  larger  than  the  other.  It  was 
desired  to  use  the  same  fixture  for  both  pieces  in  order  to 
avoid  the  expense  of  making  two  fixtures.  (The  larger  piece 
of  work  is  shown  in  the  Illustration.)  For  this  purpose  a 
fixture  D  was  designed  to  be  screwed  to  the  end  of  the  lathe 
spindle  in  the  usual  manner.  There  are  four  jaws  B  which 
rest  in  slots  around  the  inside  of  the  fixture,  these  jaws  being 
drawn  back  into  their  seats  by  the  screws  C  in  order  to  be 
ground  in  place  to  the  correct  diameter.     Beyond  the  ends 


Fier.  7.     Fixture  for  holding  Casting  A  which 
Single  Operation 


to  be  finished  hy  a 


Fie.  6.     Special  Intorchangoable  Jaws  for  supporting  Tall  Work 
Vortical  Turret  Lathe 


of  the  jaws,  the  pointed  hollow  set-screws  H  are  so  placed 
that  they  will  come  opposite  to  the  web  portion  of  the  cast- 
ing. By  placing  them  in  this  manner  it  is  evident  that  the 
entire  width  of  the  web  will  resist  the  strain  of  the  screws 
so  that  they  ■will  not  distort  the  work.  Further  than  this, 
the  screws  H  act  as  drivers,  as  they  sink  slightly  into  the 
work  when  set  up.  Two  holes  G  are  drilled  at  opposite  sides 
of  the  fixture,  these  holes  being  utilized  to  force  the  work  out 
of  the  jaws  when  removing  it  from  the  fixture. 

A  hardened  and  ground  tool  steel  bushing  E  is  placed  in 
the  fixture,  and  acts  as  a  pilot  for  the  cutter-head  used  in 
machining  the  work;  and  it  will  be  noted  that  the  surface  F 
of  the  fixture  is  relieved  to  permit  the  passage  of  the  tools 
through  the  work.  In  machining  the  smaller  piece,  it  is  only 
necessary  to  remove  the  jaws  B  and  hollow  set-screws  H.  and 
substitute  those  suited  for  the  smaller  piece.  Therefore,  one 
fixture  was  found  sufficient  to  handle  both  pieces  and  re- 
placements were  made  easy  by  the  construction.  Adapta- 
tions of  this  type  of  fixture  may  be  made  for  many  varieties 
of  work,  when  several  pieces  are  to  be  handled,  and  It  will 
be  found  both  efficient  and  economical  in  up-keep. 

Bevel  Gear  Fixture  with  Adjustable  Features 

The  work  .1  shown  in  Fig.  5  is  a  ring  bevel  gear  blank  of 
heavy  section,  which  has  been  partly  machined.  In  this  in- 
stance the  fixture  is  really  composed  of  two  separate  pieces, 
one  of  which  B  Is  screwed  to  the  nose  of  the  spindle  while 
the  other  C  is  adjustable  on  the  first  piece.  It  will  be  seen 
by  reference  to  the  illustration  that  the  piece  C  is  clamped 
firmly  against  the  body  B  of  the  fixture  by  the  steel  clamping 
ring  D  and  the  screws  E.  and  it  will  further  be  noted  that 
there  is  a  slight  clearance  between  the  outside  diameter  of 
the  body  B  and  the  inside  of  part  C.  Three  set-screws  F 
are  equidlstantly  placed  around  the  periphery  of  the  ring  C 
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and  these  set-screws  are  furnished  with  check  nuts  as  shown. 
By  loosening  the  collar  D  and  manipulating  the  set-screws  F, 
the  working  portions  of  the  fixture  can  be  readily  trued  up 
when  they  become  slightly  out  of  true  through  use  or  abuse. 
A  steel  locating  ring  A^  is  forced  on  to  the  ring  G  and  Is 
ground  to  the  size  of  the  interior  gear. 

The  method  of  clamping  is  somewhat  out  of  the  ordinary, 
consisting  of  the  use  of  three  clamps  O  and  an  operating 
screw  J  and  a  floating  collar  K.  The  three  clamps  are  placed 
120  degrees  apart  and  have  slightly  oversize  holes  through 
which  the  screws  H  pass.  These  screws  have  a  ball  surface 
on  the  under  side  of  the  collar  corresponding  to  a  similar 
depression  in  the  clamps  themselves.  A  steel  bushing  M  is 
fitted  to  the  body  B  of  the  fixture,  and  is  threaded  with  a 
coarse  pitch  thread  which  corresponds  to  that  on  the  operat- 
ing screw  J.  After  the  clamps  G  have  been  swung  into  place 
on  the  ring  gear,  a  few  turns  of  the  screw  J  sets  all  three 
of  them  with  a  uniform  pressure  through  the  medium  of  the 
spherical  collar  K  which  bears  against  their  Inner  sides.     It 


Fip.    8.     Fixture  for  performinr  Fin^l  Uachinmr  Operations   on 
Partially  Finished  Casting  A 

will  be  seen  that  although  a  fixture  of  this  kind  is  somewhat 
expensive  In  first  cost,  all  the  parts  can  be  readily  replaced 
at  a  minimum  expense  and  the  fixture  may  also  be  kept  true 
with  the  center  of  rotation  of  the  spindle  with  very  little 
trouble. 

A  Set  of  Jaws  with  Replaceable  Featxires 
The  heavy  hub  casting  shown  at  A  In  Pig.  6  Is  to  be  bored 
to  the  three  diameters  shown  In  this  illustration,  the  vertical 
turret  latho  was  selected  as  the  machine  on  which  the  work 
was  to  be  done.  As  the  casting  was  somewhat  long,  it  was 
necessary  to  give  It  more  support  than  would  ordinarily  be 
possible  with  the  regular  jaws,  so  that  the  special  Jaws  shown 
were  designed  for  this  purpose.  The  body  C  of  these  Jaws 
was  made  of  steel,  and  was  tonguc<i  to  the  sub-jaws  of  the 
table  at  D.  being  secured  In  place  by  the  screws  E  and  F. 
The  auxiliary  Jaws  B  were  shouldered  and  serrated  at  J  to 
hold   the   lower  portion   of  the   hub.     They  were   tongued   at 


their  outer  end  U  and  drawn  up  against  the  surface  of  the 
main  Jaws  by  the  screws  G.  The  upper  portion  of  each  of  the 
jaws  C  was  furnished  with  hollow  set-screws  K  which  were 
of  the  cup  variety,  a  socket  wrench  being  used  at  L  to  oper- 
ate them.  In  use  these  screws  are  pulled  back  out  of  the 
way  and  the  work  centered  by  means  of  the  auxiliary  jaws 
after  which  the  screws  are  tightened  lightly  against  the  upper 
portion  of  the  casting  In  order  to  prevent  vibration.  As  these 
castings  were  of  steel  there  was  considerable  wear  on  the 
Inserted  jaws  due  to  the  sand  and  grit  in  the  castings,  but 
as  both  jaws  and  set-screws  were  readily  replaceable  the 
provision  for  the  up-keep  was  excellent. 

Pot  Fixture  for  an  Electrical  Piece 

The  work  shown  at  A  in  Fig.  7  is  part  of  an  electrical  ma- 
chine, which  is  required  to  be  finished  in  one  operation. 
Three  holes  are  provided  in  the  casting  at  L  for  clamping 
purposes  only.  The  body  of  the  fixture  D  is  of  cast  iron,  and 
is  centered  on  the  table  by  the  plug  F.  Three  screws  0  are 
provided  to  hold  the  fixture  in  place.  The  vee  principle  is 
used  in  locating  the  work;  the  four  set-screws  B  and  C  form 
the  angle  of  the  vee,  and  the  casting  is  pushed  firmly  over 
against  these  points  by  the  screws  -V  and  il  on  the  opposite 
side  of  the  fixture.  The  work  rests  on  the  three  screws  H, 
these  screws  being  adjustable  for  height  so  that  they  may  be 
operated  in  such  a  way  as  to  both  tip  the  casting  or  to  secure 
a  firm  support.  The  pot  casting  which  forms  the  body  of 
the  fixture  is  cored  at  the  three  points  E  both  for  the  removal 
of  chips  which  would  naturally  accumulate  on  the  interior, 
and  also  to  provide  access  to  the  adjusting  screw  U.  In  order 
to  provide  against  wear,  the  bushings  G  are  set  into  the  base 
of  the  fixture  and  are  threaded  to  correspond  with  the  ad- 
justing screws.  The  clamping  is  accomplished  by  the  three 
clamps  J  which  draw  the  casting  firmly  down  on  the  adjust- 
ing screws.  The  springs  K  simply  keep  the  clamps  up  when 
Ihey  are  not  in  use.  By  making  the  set-screws  B  and  G  ad- 
justable, it  is  possible  to  take  care  of  variations  in  a  lot 
of  castings  by  making  suitable  changes  in  the  screws,  and, 
as  very  frequently  there  are  changes  caused  by  two  or  more 
patterns  being  used,  this  point  is  very  valuable. 
Fixture  for  a  Hub  Casting 

The  work  A  shown  in  Fig.  8  is  a  hub  casting  which  haa 
been  previously  machined  on  the  surfaces  B.  G,  and  D.  The 
fixture  E  on  which  it  is  held  for  subsequent  operations  Is 
made  of  cast  iron;  it  is  centered  on  the  table  by  the  plug  F 
and  held  down  by  the  screws  G  which  enter  the  table  T-filots. 
A  steel  locating  ring  H  is  forced  on  to  the  body  of  the  fixture 
and  forms  the  point  of  location  for  the  work.  Three  studs  J 
are  set  120  degrees  apart  in  the  base;  and  they  are  surface 
ground  to  the  correct  height  to  support  the  work.  ThlB  ar- 
rangement makes  locations  positive  regardless  of  chips  or 
dirt.  The  clamps  K  hold  the  work  down  on  the  pins  J.  Fea- 
tures of  this  fixture  are  the  ease  of  replacement  of  the  locat- 
ing rings  and  points,  and  freedom  from  trouble  which  might 
l)e  caused  by  an  accumulation  of  chips  or  dirt. 
•     •     • 

The  Pennsylvania  R.  R.  operated  69,306  passenger  trains 
in  the  month  of  June,  1915.  and  90.7  per  cent  of  them  ar- 
rived at  their  destinations  "on  time."'  Ninety-four  per  cent 
made  the  schedule  time  on  their  runs.  A  train  may  leave  one 
terminal  5  minutes  late,  make  its  schedule  time  over  a  di- 
vision, and  arrive  at  its  destination  5  minutes  late.  Any  train 
not  over  two  minutes  late  Is  counted  "on  time."  The 
Buffalo  division  operated  971  trains  in  June  and  98  per  cent 
of  them  were  on  time.  The  Allogheney  and  Monongahela 
divisions  had  96. S  per  cent  of  their  trains  on  time,  while 
the  Bellwood  and  Baltimore  divisions  had  records  showing  a 
fraction  over  95  per  cent  on  time.  Ninety-nine  per  cent  of 
the  passenger  trains  on  the  Bedford  and  Bellwood  divisions 
in  June  made  schedule  time,  while  the  records  tor  the 
Buffalo,  Cresson.  Renovo,  Allegheny  and  Tyrone  divisions 
showed  that  over  98  per  cent  made  schedule  time.  Only  one 
division  was  under  90  per  cent.  The  records  show  there  has 
been  a  steady  Improvement  In  the  past  year  in  the  number 
of  trains  arriving  on  time  and  making  schedule  time  over 
the  divisions. 
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THE   SCIENCE  OP  MACHINE  TOOLS 

The  undoubted  lack  of  adequate  knowledge  of  the  princi- 
ples underlying  the  cutting  of  metals  is  obvious  to  those  who 
have  tried  to  depart  from  the  beaten  path  of  machine-tool 
and  cutting-tool  development.  In  steam  engineering,  the 
principles  governing  the  action  of  steam  have  been  laid  down 
mathematically.  In  electrical  engineering,  the  refinement  of 
scientific  knowledge  has  been  carried  to  such  a  degree  that 
the  efiScIency  curves  of  an  electrical  machine  of  a  new  type 
may  be  drawn  before  the  machine  is  even  designed  on  paper. 
In  the  machine-tool  field,  however,  the  design  of  a  new  ma- 
chine is  not  based  upon  exact  principles,  but  simply  upon  a 
knowledge  of  what  It  has  been  practicable  to  do  in  the  past, 
and  a  reasonable  judgment  as  to  what  might  therefore  be  ex- 
pected. Hence  the  many  possibilities  in  the  art  of  cutting 
metals  are  as  yet  far  from  being  realized,  even  with  the  aid 
of  the  best  modern  machine  tools. 

Are  these  statements  borne  out  by  facts?  In  the  most 
thorough  experiments  so  far  made  in  the  cutting  of  metals. 
the  investigator  has  developed  a  new  kind  of  steel,  and  laid 
down  certain  laws  as  to  the  method  of  obtaining  the  best  re- 
sults, but  he  has  retained  essentially  the  old  form  of  cutting 
tools,  without  questioning  their  value  as  compared  with  other 
possible  forms.  A  later  investigator  finds  that  by  a  radical 
change  In  the  cutting  tool  Itself  and  also  of  the  principle  of 
removing  the  chips,  cutting-speeds  four  times  as  high  as  the 
best  previous  results,  may  be  obtained.  How  much  more  can 
be  done  is  uncertain,  as  the  theory  of  metal-cutting  is  prac- 
tically unknown.  We  do  not  yet  fully  understand  what  takes 
place  when  a  chip  is  severed  from  a  bar,  nor  do  we  know  why 
the  chip  and  the  tools  heat  up.  We  know  very  little  definitely 
about  cutting-angles  of  tools.  A.  L.  DeLeeuw,  who  has  made 
some  interesting  and  valuable  experiments  along  these  lines, 
finds  that  a  tool  with  an  inclined  angle  of  25  degrees  applied 
in  a  radically  new  way  to  the  work  (the  tool  being  circular, 
and  rotating  as  it  cuts),  will  stand  up  for  an  unprecedented 
amount  of  work  as  compared  with  the  best  regular  lathe- 
tools.  In  fact,  these  tools  have  so  great  a  capacity  for  re- 
moving metal  that  no  existing  types  of  machine  tools  have 
the  power  and  rigidly  required  for  their  regular  use. 

In  steam  engineering,  which  has  been  reduced  to  a  science, 
It  is  possible  to  state  within  quite  close  limits  what  Is  the 
highest  efficiency  obtainable  from  one  pound  of  coal  of  a 
given  quality;   in  electrical  engineering,  the  percentage  of  ef- 


ficiency from  the  prime  mover  to  the  motor  may  be  de- 
termined to  a  nicety;  but  in  the  removal  of  metal,  we  have 
not  yet  determined  the  fundamental  laws  of  metal  cutting. 
We  cannot  say  how  much  power  Is  really  necessary,  for  ex- 
ample, to  remove  a  pound  of  metal  under  certain  conditions. 
We  know  little  as  to  the  limitations  of  efficiency  of  machine 
tools;  but  we  know  that  a  very  large  percentage  of  the  power 
expended  in  driving  a  machine  is  wasted  in  friction  before 
reaching  the  cutting  point  and  we  know  that  we  have  not 
reached  the  limit  of  efficiency  In  shaping  cutters. 

STANDARDIZATION   OF   DRAWINGS 

One  of  the  commonest  causes  of  mistakes  and  misunder- 
standings in  manufacturing  is  the  lack  of  uniformity  of  prac- 
tice in  making  drawings.  The  evil  is  particularly  felt  in 
jobbing  shops  which  bid  on  contracts  after  having  studied 
the  drawings  submitted.  Frequently  these  drawings  leave 
much  to  Inference  and  imagination,  but  it  is  a  serious  matter 
to  bid  on  a  product  in  the  belief  that  a  certain  standard  of 
manufacture  is  required  when  a  higher  or  a  lower  one  Is 
wanted.  If  the  would-be  contractor  assumes  that  the  stand- 
ard is  too  high,  he  probably  bids  too  high,  and  if  he  assumes 
that  It  does  not  call  for  high-grade  work,  his  bid  may  be 
too  low  for  making  a  living  profit. 

The  paper  "Reform  in  Drawings"  read  by  Mr.  Fish  before 
the  National  Machine  Tool  Builders'  Association  Convention 
called  attention  to  the  mistakes  which  result  from  the  mis- 
understanding of  drafting-room  conventions  and  practice,  not 
in  accord  to  commonly  accepted  methods.  Here  is  an  oppor- 
tunity for  the  Society  of  Automobile  Engineers  to  add  to  Its 
already  great  work  of  standardization  by  fixing  conventions 
— by  the  expression  of  limits  and  tolerances,  the  placing  of 
dimensions,  uses  of  dotted  and  broken  lines,  etc. — in  short 
everything  which  makes  a  drawing  a  conveyor  of  specific 
instructions  for  making  a  part. 

The  work  of  standardizing  drawing  practice  will  doubtless 
be  extremely  difficult,  but  if  a  national  body  of  engineers 
were  to  adopt  a  standard  of  practice.  It  would  soon  be  used 
in  the  technical  schools  and  in  up-to-date  manufacturing 
plants. 

THE  MACHINE  TOOL  INDUSTRY 
Never  was  there  a  time  when  the  machine  tool  trade  looked 
brighter  than  it  does  at  the  present  moment.  The  demand 
for  engine  and  turret  lathes,  milling  machines  and  other 
machine  tools  employed  in  the  manufacture  of  shrapnel,  ex- 
plosive shells  and  rifles,  is  unprecedented;  and  the  indica- 
tions are  that  this  will  continue  for  some  time.  This  boom 
in  the  industry  recalls  other  periods  of  sudden  and  extraor- 
dinary demand  like  that  which  accompanied  the  remarkable 
development  of  the  bicycle  industry  In  1896,  and  of  the  auto- 
mobile industry  in  1906.  But,  while  the  bicycle  industry 
rapidly  declined,  the  automobile  business  shows  little  indica- 
tion of  lessening  in  the  immediate  future. 

The  introduction  of  the  automobile  had  a  far-reaching  ef- 
fect upon  the  machine  tool  industry  and  machine  tool  design. 
The  demand  for  high-grade  materials  capable  of  withstanding 
shocks  and  stresses  of  high-speed  cars,  made  it  necessary  to 
design  machine  tools  capable  of  working  the  metals  at  eco- 
nomical speeds  and  feeds.  These  demands,  in  turn,  showed 
weaknesses  in  machine  tool  design  and  construction.  For 
example.  It  showed  that  cast-iron  gears  were  entirely  Inade- 
quate In  many  cases.  Consequently,  the  constructions  which 
had  been  found  reliable  in  automobile  design,  were  adopted 
and  used  in  modified  forms  in  machine  tools. 

Under  the  heavy  pressure  of  war  orders  from  abroad,  the 
builders  of  machine  tools  and  other  machines  used  In  the 
manufacture  of  munitions  of  war  were  confronted  with  the 
problem — How  may  capacity  be  Increased?  To  greatly  in- 
crease capacity  is  not  an  easy  matter.  To  build  new  plants 
or  to  add  extensively  to  old  ones  If  often  Inadvisable — especi- 
ally when  the  demand  for  a  product  is  abnormal.  The  safest 
policy  for  meeting  the  emergency  Is  to  utilize  the  present 
facilities  more  than  ten  hours  a  day;  and  this  means  prob- 
ably the  organization  of  a  night  force. 
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CARBURIZATION  AND  HEAT-TREATMENT* 


THE    CARBURIZATION    OF    STEEL    AND    THE    HEAT-TREATMENT    OF    CARBURIZED    PAHT8 

BY  J.  OEBKI8H    AYER8,  JR.t 


Sampli 


FOR  certain  uses  steel  parts  are  required  to  resist  wear 
and  at  the  same  time  be  sufficiently  tough  to  withstand 
shocks.  Unfortunately,  toughness  and  hardness  are  two 
properties  which  are  completely  opposed  to  each  other  in 
steels.  If  we  harden  a  1.00  per  cent  carbon  steel  so  that 
we  obtain  the  hardness  desired,  it  will  be  too  brittle  to 
withstand  loads  or  shocks.  If  we  then  draw  it  back  or  tem- 
per it  so  that  it  possesses  the  requisite  toughness,  it  will 
lose  too  much  of  its  hardness  to  answer  our  purpose.  On 
the  other  hand,  If  we  choose  a  0.20  per  cent  carbon  steel, 
which  would  possess  the  desired  toughness,  it  would  be  in- 
capable of  becoming  hard  enough. 

It   is   obvious  that  the   ideal   steel   for   this   purpose   would 
be  one   which   was   high   in   carbon   at   the   portions   we   re- 
quired   hard    and    low    in    carbon    elsewhere,    to    obtain    the 
re<iuisite       toughness. 
There  is  but  one  way 
to    obtain    such   steel; 
this     is     by    the    car- 
burizing   process. 

In  this  process,  steel 
parts  of  low  carbon 
stock  are  packed  in 
metal  boxes  or  pots 
with  a  carbonaceous 
compound.  Those  por- 
tions of  the  steel 
which  are  required  to 
be  hard  are  sur- 
rounded with  the  com- 
pound, while  those 
portions  which  are  to 
be  soft  and  tough  are 
-surrounded  with  sand, 
or  otherwise  suitably 
insulated  from  the  action  of  the  compound. 

These  pots  are  then  sealed  and  placed  in  a  carburizing 
oven  or  furnace  and  maintained  at  a  heat  of  900  to  1000 
degrees  C.  (1652  to  1832  degrees  F.)  for  a  length  of  time 
depending  upon  the  extent  of  the  carburizing  action  desired. 
Hy  so  doing,  carbon  derived  from  the  carburizing  compound 
is  absorbed  by  the  steel  at  the  spots  desired  and  the  low 
carbon  steel  is  converted  into  high  carbon  steel  at  these  por- 
tions, while  the  insulated  spots  retain  practically  their  orig- 
inal low  carbon  content. 

We  therefore  have  obtained  exactly  what  we  required — a 
steel  of  dual  nature — a  high  carbon  and  a  low  carbon  steel 
in  the  same  piece.  After  the  steel  has  been  carburized  it 
must  be  heat-treated  to  develop  its  properties  of  toughness 
and  hardness  to  the  fullest  extent.  As  we  now  are  dealing 
with  a  steel  which  is  in  reality  two  steels  in  one,  a  high 
and  low  carbon,  it  is  obvious  that  to  heat-treat  it  correctly 
we  must  give  it  two  distinct  heat-treatments,  one  to  suit  the 
high  carbon  portion  or  case,  as  it  is  termed,  and  one  to  suit 
the  low  carbon  portion  or  core. 

Fig.  1  shows  pieces  of  steel  so  treated.  Piece  A  shows 
poor  heat-treatment  resulting  in  an  incompletely  refined 
core;  ]i  and  C  show  pieces  perfectly  treated  with  the  case 
clinging  to  the  core  even  after  the  pieces  are  bent  double 
upon  themselves;  D  and  E  show  fractures  of  alloy  steel  with 
tine  case  and  core.  Having  thus  briefly  described  the  process, 
we  will  be  in  a  better  position  to  proceed  with  its  study  in 
detail. 

Theory  of  the  Carburlzintr  Action 

When    it   is   difficult   to   explain    the    chemical   or   physical 
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action  involved  in  a  process,  there  are  generally  a  host  of 
theories  advanced.  This  is  true  in  the  case  of  the  car- 
burization  of  steel.  We  will  not  dwell  here  upon  the  many 
hypotheses  and  theories  evolved  in  the  past  for  the  explana- 
tion of  the  carburizing  action  as  we  are  more  interested 
in  present-day  opinion. 

The  carburization  of  steel  may  be  effected  by  gas,  liquid, 
paste  or  solid  preparations.  The  last  medium  Is  under 
discussion  in  this  article,  being  in  more  general  use.  The 
fact  that  carburization  can  be  effected  by  gases  alone  has 
led  to  a  series  of  researches  by  various  investigators  as  to 
Just  what  gases  play  the  major  part  in  the  process.  It  has 
in  consequence  been  found  that  the  carburization  is  effected 
chiefly  by  carbonaceous  gases,  principally  carbon  monoxide 
and  volatilized  cyanogen  compounds. 

The  former  gas  re- 
sults from  the  partial 
combustion  of  the  car- 
bon contained  in  the 
carburizing  compound, 
the  latter  from  the  de- 
composition of  cyanide 
compounds  contained 
in  the  mixture  or 
from  a  combination  of 
atmospheric  nitrogen 
with  the  carbon  in  the 
compound.  Carbon  by 
itself  has  practically 
no  effect.  As  the  car- 
burizing gases  men- 
tioned diffuse  through 
the  metal  converting 
the  outer  portion  into 
higher  carbon  steel, 
there  is  at  the  same  time  a  diffusion  of  carbon  from  these 
more  highly  carburized  zones  Inward  toward  the  lower  carbon 
interior  of  the  piece.  In  this  manner,  the  penetration  of  car- 
bon extends  deeper  and  deeper  as  the  time  of  the  action  is 
prolonged. 

It  must  also  be  observed  that  not  only  does  the  heat  of 
the  furnace  convert  a  portion  of  the  solid  carburizing  com- 
pound into  effective  carburizing  gases,  but  it  also  heats  the 
steel  to  a  temperature  at  which  the  iron  has  a  pronounced 
affinity  for  carbon.  Carburizing  action  may  take  place  as 
low  as  560  degrees  C.  (1040  degrees  F. ),  but  commercially  not 
below  849  degrees  C.  (1560  degrees  F.). 

The  Carburizlntf  Compound 
We  have  already  observed  the  manner  in  which  carburiz- 
ing takes  place.  To  one  who  is  familiar  with  the  Uieory, 
it  is  obvious  that  there  must  be  many  compounds  which, 
from  a  chemical  standpoint,  will  produce  the  desired  action. 
It  is  perhaps  due  to  this  that  so  many  different  compounds 
are  on  the  market  and  each  is  giving  satisfaction  to  Its  own 
circle  of  adherents. 

In  different  shops  different  classes  of  work  are  handled. 
Each  must  meet  certain  requirements.  A  mixture  which 
would  give  satisfaction  in  one  case  might  be  entirely  unsat- 
isfactory in  another.  Where  very  'small  amounts  of  the 
compound  are  used  each  day,  the  cost  per  pound  Is  not  such 
a  vital  or  impressive  factor  as  where  several  tons  are  used. 
In  the  former  case,  rich  cyanogen  compounds,  very  active, 
giving  rapid  penetration,  may  find  favor  in  spite  of  their 
short  life  due  to  rapid  deterioration. 

On  the  other  hand,  where  larfte  heavy  pieces,  requiring 
extreme  depths  of  case,  and  hence,  long  runs  In  the  furnace, 
are  handled,  a  short-lived  mixture  would  not  be  suitable. 
With  solid  work,  such  as  shafts  or  arbors,  which  require 
no  packing  with  sand  or  other  insulating  material,  a  finely 
ground   mixture   may  be   employed,   but   where  sand   Is   used 
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a  coarser  mixture  which  can  be  separated  from  the  sand  by 
screening  is  advantageous.  It  can  therefore  be  readily  seen 
that  there  Is  much  diversity  in  requirements  for  compounds 
and  this  accounts  in  some  measure  for  the  diversity  of 
opinion  as  to  their  respective  values  and  efficiencies.  There 
is  no  one  compound  which  is  ideal  in  all  respects  and  only 
the  uninitiated  will  recommend  one  particular  compound  for 
general  application  to  all  classes  of  work.  As  soon  as  in- 
vestigators recognize  this  point  their  results  will  be  of  more 
practical  value.  Each  metallurgist  should  study  his  own 
particular  requirements  and  then  strive  to  produce  a  com- 
pound to  fulfill  them. 

When  an  extremely  rapid  rate  of  penetration  Is  required 
cyanide  compounds  are  frequently  employed.  A  molten  bath 
of   potassium   cyanide   gives   a  very   rapid   penetration,   but 
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Tig,  8.     Photomicrograph  of  0.12  i)>;i    cunt  Caiboa  Steel.    Magnifloation,   800 

only  a  superficial  case.  It  is  not  effective  for  extreme  depths 
of  penetration  and  its  use  has  many  disadvantages,  due  to 
the  dangerous  nature  of  the  gas  given  off.  It  is  frequently 
added  to  compounds  to  aid  them  in  giving  rapid  action  and 
a  very  intense  concentration  of  the  carbon. 

Even  for  this  purpose  it  is  not  to  be  recommended,  as  due 
to  its  rapid  deterioration,  it  soon  constitutes  an  Inert  ele- 
ment in  the  mixture,  particularly  where  it  Is  customary  to 
use  a  batch  of  the  compound  repeatedly  with  a  certain  re- 
newal of  fresh  material.  Compounds  of  cyanide  such  as 
prussiate  of  potash  (potassium  ferro-cyanlde),  while  not 
quite  so  energetic  in  their  action,  are  less  dangerous  to 
handle. 

Wood  charcoal  is  one  of  the  best  bases  for  a  compound. 
It  is  a  good  carburlzer  and  is  to  be  particularly  recommended 
on  account  of  its  long  life.  It  should  always  be  used  in 
conjunction  with  some  other  element,  as  alone  it  has  too 
slow  a  rate  of  penetration  for  commercial  carburizing.  In 
Europe  it  is  frequently  mixed  with  various  proportions  of 
barium  carbonate  and  has  found  much  favor.  This  mixture, 
however,  requires  a  temperature  of  at  least  1000  degrees  C. 
(1832  degrees  P.)  to  give  its  most  efficient  results.  This 
temperature  is  higher  than  is  considered  good  commercial 
practice  and  entails  excessive  deterioration  of  pyrometers, 
■  pots  and  furnaces,  and  in  some  cases  the  steel  itself.  When 
cyanide  is  added  to  the  mixture  there  is  also  a  tendency  for 
fusion  to  take  place  at  this  temperature,  and  the  ware  does 
not  come  out  of  the  pots  clean  and  free  from  adhering  par- 
ticles. Some  of  the  proportions  recommended  by  various 
investigators  are  given   below: 

.4.     40  parts  by  weight  barium  carbonate. 

60  parts  by  weight  wood  charcoal. 
B     60  parts  by  weight  barium  carbonaite. 

40  parts  by  weight  wood  charcoal. 

36  parts  by  weight  barium  carbonate. 
C     54  parts  by  weight  wood  charcoal. 

10  parts  by  weight  potassium  ferro-cyanide. 
Of  late,  wood  charcoal  derived  from  poplar  wood  has  been 


recommended,  due  to  its  low  sulphur  content.  Mixture  A 
gives  a  very  high  carbon  content;  mixture  B  produces  a 
case  lower  in  carbon  and  less  likely  to  chip  off,  due  to  brittle- 
ness;  mixture  C  gives  perhaps  the  highest  carbon  content  at 
the  extreme  outer  zone  of  the  case. 

All  of  these  mixtures  compounded  with  barium  carbonate 
require  a  minimum  temperature  of  about  1000  degrees  C. 
(1832  degrees  F.)  to  act  efficiently,  as  has  already  been  noted. 
They  also  have  a  tendency  to  render  the  ware  very  dirty  as 
it  comes  from  the  pot  after  cooling  down.  In  some  cases  a 
decided  blistering  of  the  surface  of  the  ware  has  also  been 
noticed. 

Mixtures  of  charcoal,  burnt  leather,  charred  bone,  and  bone- 
black  In  various  proportions  and  combinations  are  fre- 
'juently  employed.  There  is  apparently  quite  a  latitude  in 
the  proportions  which  may  be  used  to  give  satisfactory  re- 
sults. The  charcoal  acts  as  a  base  to  which  the  other  in- 
gredients impart  their  respective  properties.  Compounds  of 
the  abovp  nature  are  not  likely  to  fuse  at  temperatures  be- 
low lOOU  degrees  C.  (1832  degrees  F. )  and  generally  pro- 
duce ware  which  is  free  from  any  soot  or  other  matter  adher- 
ing to  the  surface. 

Compound  D,  given  below,  would  be  a  characteristic  one  of 
this  class  and  gives  very  satisfactory  results.  When  em- 
ployed at  a  temperature  of  about  960  degrees  C.  (1760  degrees 
F.)  it  exhibits  good  penetration,  gives  a  case  which  Is  not 
likely  to  chip  off  and  ware  which  is  remarkably  clean  and 
bright  on  the  surface. 

35  parts  by  weight  wood  charcoal. 
D     30  parts  by  weight  burnt  leather. 
35  parts  by  weight  charred  bone. 

In  making  compounds  we  fortunately  have  a  ready  means 
for  arriving  at  their  particular  advantages  by  actual  com- 
parative tests.  This  is  really  the  best  and  most  practical 
way  to  develop  a  compound  suited  for  any  particular  case. 
If  possible,  the  steel  employed  in  these  tests  should  be  of 
the  same  analysis  as  that  with  which  the  compound  is  to  be 
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employed.  In  addition  to  this,  to  make  the  test  strictly  com- 
parable the  specimens  should  be  cut  from  the  same  bar  of 
stock.  If  this  is  impossible,  careful  analysis  should  be  made 
to  Insure  that  all  specimens  are  from  steel  of  practically 
identical  analysis.  Cylindrical  pieces  presenting  a  circular 
cross-section  are  more  suitable  than  those  of  rectangular 
cross-section,  as  they  absorb  the  carbon  to  a  more  uniform 
depth.  In  no  case  should  extremely  small  sections  be  used 
to  test  the  compound  for  deep  penetration,  as  the  case  will 
then  practically  extend  almost  through  the  piece  and  it  will 
be  very  easy  to  make  an  error  in  estimating  its  exact  depth. 
In  a  test  of  this  nature  we  are  particularly  interested  in 
determining  the  following  factors:  The  rate  of  penetration, 
the  quality  of  the  case,  and  the  cost  per  cubic  foot  of  the 
compound. 
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Having  obtained  specimens  meeting  the  requirements 
already  mentioned  and  all  of  the  same  size,  we  may  pack, 
say,  about  six  each  in  pots  containing  the  several  mixtures 
under  investigation.  Round  pots  are  to  be  preferred  to  rec- 
tangular ones,  for  they  give  a  more  uniform  heat  throughout 
their  interior,  and  hence  the  test  specimens  will  be  acted  upon 
more  uniformly.  The  temperature  of  the  carburizlng  fur- 
nace and  the  duration  of  the  run  should  be  the  same  a-s  the 
practice  In  the  shop.  These  factors  are  very  Important,  aa 
some  carburizlng  compounds  give  very  satisfactory  results 
for  short  runs,  but  rapidly  deteriorate  as  the  time  in  the 
furnace  Is  prolonged.  The  same  variation  in  results  may 
be  caused  by  the  effect  of  different  temperatures  on  various 
compounds. 

When  the  run  has  been  completed,  several  courses  of  pro- 
cedure are  open  for  heat-treatment  and  examination  of 
the  specimens.  It  must  be  borne  in  mind  that  the  long  run 
In  the  furnace  at  a  high  temperature  has  given  very  favorable 
conditions  for  the  formation  of  large  coarse  grains  in  the 
steel  specimens,  both  in  the  case  and  the  core,  particularly 
the  latter.  If  we  quench  directly  from  the  pot  we  will  be 
able  to  refine  the  core  to  a  certain  extent,  but  the  case  will 
be  extremely  coarse.  The  results,  however,  are  often  satis- 
factory enough  to  define  the  limits  of  the  case  and  core. 
A  better  method  is  to  follow  this  first  quenching  by  a  second 
heat-treatment  and  quenching  at  a  temperature  which  is 
lower  and  suited  to  refine  the  case.  The  ideal  method,  from 
the  standpoint  of  perfectly  refining  the  case  and  core,  is  to 
allow  the  work  to  cool  in  the  pot  and  then  give  it  two  heat- 
treatments,  one  exactly  suited  to  refine  the  core  and  the 
second  to  refine  the  case. 

After  being  satisfactorily  treated,  the  test  specimens  should 
be  broken  in  two  and  the  depth  of  case  given  by  each  mix- 
ture determined.  In  breaking  the  specimens,  one  side  Is  sub- 
jected to  compression  and  the  othor  to  tension,  and  this  often 
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produces  a  great  dissimilarity  in  the  appearance  of  the  trac 
ture.  In  instances  where  the  case  heat  has  been  very  low 
and  the  specimen  is  of  low  carbon  stock  the  core  will  be 
pulled  over  into  the  case  and  lead  to  the  erroneous  con 
rluslon  that  the  case  is  extremely  thin  at  this  point 
Another  heat-treatment  of  this  specimen  at  a  somewhat 
higher  temperature  with  a  fresh  fracture  will  show  the  cor 
rect  depth  of  the  case.  A  little  care  and  experience  will  soon 
prevent  incorrect  conclusions  on  this  point. 
Qualit.v  of  the  Case 
The  quality  of  the  case  is  a  very  important  consideration 
Some  compounds  give  a  high  carbon  case  for  a  short  distance 
into  the  specimen,  beyond  which  the  case  possesses  a  de- 
cidedly lower  carbon  content.  Others  give  a  fairly  uniform 
carbon  content  over  the  greater  portion  of  their  penetration. 
The  running  temperature  Is  also   a   factor   which   affects  the 


distribution  of  the  carbon  in  the  case  and  it  is  for  this  reason 
that  it  is  recommended  to  run  the  test  at  the  same  tempera- 
ture as  Is  in  vogue  in  the  shop. 

The  query  naturally  arises  as  to  what  constitutes  a  case 
of  high  quality.  This  point  depends,  just  as  should  the 
nature  of  the  compound,  upon  the  requirements  of  the  work. 
If  a  heavy  load  is  to  be  carried  by  the  article  a  deep  case 
will  be  required,  particularly  It  the  core  is  of  very  low 
carbon  steel.  If  the  surface  required  must  be  extremely  hard 
a  case  of  high  carbon  content  is  essential.  If  the  article  has 
many  sharp  corners  or  very  thin  portions,  which  might  give 
an  opportunity  for  the  case  to  chip  off,  we  must  lower  the 
carbon  content  to  suit  this  requirement. 
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We  must  also  bear  in  mind  that  it  is  not  the  extreme  out- 
side surface  of  the  piece  as  it  comes  from  the  carburizlng 
furnace  that  must  conform  to  the  requirements  as  regards 
carbon  content,  but  that  portion  which  will  be  exposed  after 
the  finished  grinding  operations.  For  example,  a  piece  might 
be  carburized  to  1.00  per  cent  carbon  content  for  a  depth  of 
0.015  inch  after  which  the  content  might  lower  to  about  0.70 
per  cent.  If  the  grinding  process  should  remove  0.025  inch, 
as  is  sometimes  the  case,  we  would  then  have  exposed  a  0.70 
per  cent  carbon  zone  which  would  not  give  us  the  desired 
hardness. 

To  make  an  accurate  determination  of  the  extent  and  char- 
acter of  the  different  zones  of  the  case  would  require  a  very 
careful  and  laborious  analysis  of  successive  layers.  In  this 
connection  we  may  more  wisely  resort  to  the  use  of  the 
metallurgical  microscope  which  has  proved  of  Inestimable 
value  for  this  purpose.  Its  efficient  use,  of  course,  requires 
a  certain  amount  of  experience  and  knowledge  of  the  princi- 
ples of  metallography.  We  will  only  briefly  outline  the  theory 
and  procedure  here,  as  this  knowledge  can  best  be  acquired 
in  the  many  excellent  works  on  this  subject. 

Steel  as  It  leaves  the  manufacturer  may  be  in  any  number 
of  different  states  as  regards  its  mlcrostructure.  In  order  to 
study  It  under  the  microscope  it  should  be  heated  to  about 
1000  degrees  C.  (1832  degrees  F.)  and  then  cooled  very 
slowly.  The  different  constituents  then  appear  in  what  Is 
called  the  normalized  stale  and  we  can  resolve  one  from  the 
other.  The  steel  must  then  be  polished  with  successive  grades 
of  abrasives  until  a  mlrror-Uke  polish  has  been  given  to  its 
surface.  The  steel  is  then  etched  with  a  suitable  reagent 
which  acts  unequally  upon  the  different  constituents,  turn- 
ing some  darker  than  others,  so  they  can  be  distinguished 
under  the  microscope. 

If  we  now  examine  a  piece  of  low  carbon  (about  0.12  per 
cent)  steel  under  the  microscope  It  will  appear  as  shown  in 
Fig.  2.  The  dark  grains  are  called  pearllte.  The  white 
background  Is  called  ferrlte,  and  consists  principally  of  Iron 
with  a  few  impurities. 

If  we  examine  the  dark  grains  at  a  higher  magnification. 
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they  will  appear  as  shown  in  Fig.  3.  The  white  laminations 
are  carbide  of  iron  Fe,C  called  cementile  and  the  dark  lamin- 
ations are  ferrite.  In  other  words,  a  piece  of  low  carbon 
steel,  treated  as  mentioned,  consiirts  of  a  white  background 
of  iron  or  ferrite,  interspersed  with  a  few  dark  grains  which 
consist  also  of  some  ferrite  or  iron  in  laminations  or  layers 
separated  by  laminations  of  carbide  of  iron,  or  cementite. 
We  may  summarize  thus: 

White  background  =  iron  =  Fe  =  ferrite. 
Dark  grains  =  iron  +  carbide  of  iron  =  Fe  +  Fe,C  =  pear- 
lite. 
If  we  examine  higher  carbon   steel,   treated   in   the   same 
way,  we  will  notice  that  the  chief  difference  in  appearance  Is 
a  larger  number  of  dark  grains,  due  to  the  increase  of  car- 
bon.    See  Fi'g.   4.     It  is  obvious  that  there   must  be  a  steel 
of  high   enough   carbon   content   to  be   composed   of  all   dark 
grains   and    no   white   background.     This   steel   would,   there- 
fore, be  composed  wholly  of  pearlite.     If  now,  we  examine  a 
steel  with  still  more  carbon,  we  will  notice  a  re-appearance 
of  the   white   grains,   but  in   this   instance  they   are   carbide 
of  iron  or  cementite  grains,  as  this  would  naturally  have  to 
be   the   excess   element   when    we    increase   the    carbon.      Se« 
Fig.  5. 

Steel  which  is  composed  wholly  of  pearlite  is  called 
eutectoid  and  contains  from  0.80  to  0.90  per  cent  carbon. 
All  steel  under  this  in  carbon  content  is  called  hypo-eutectoid, 
and  all  steel  over  0.80  to  0.90  per  cent  is  called  hyper-eutectoid. 
The  foregoing  facts  should  be  thoroughly  understood  as  they 
are  the  ABC  of  metallography. 

If  we  take  a  piece  of  this  normalized  steel  and  heat  it  to,  say 
840    degrees    C. 
(1544     degrees   F.) 
and     quench     in 
water,    it    will    be- 
come hardened.     If 
we     now     repolish, 
etch    and    examine 
again      under     the 
microscope,  we  will 
be    unable    to    ob- 
serve     any      large 
dark    and    light 
grains,  but  a  very 
fine  structure  lack- 
ing in  any  particu- 
lar detail.  It  would 
seem     as     if     this 
treatment    had 
caused    the    grains 
we  observed  before,  to  become  merged  together  into  a  solid 
solution.     This  is  just  what  has  occurred  and  the  steel  is  in 
the  state  of  a  solid  solution.     The  main  difference  between  a 
solid  solution  and  a  liquid  one  is  that  the  former  takes  place 
among  the  constituents  of  a  solid.     Heating  the  steel  to  this 
temperature  has  allowed  the  solution  to  form,  and  cooling  it 
suddenly  has  locked  the  steel,  so  to  speak,  in  this  condition. 
If  we  now  reheat  the  steel  or  draw  it  back,  starting  with  a 
low  heat  of,  say,  149  degrees  C.  (300  degrees  F.)  and  increase 
it,  the  steel  gradually  returns  to  the  normalized  state  if  we 
heat    it    high    enough.     While   doing   so    it   naturally    passes 
through  several  transition  states.     These  are  starting  with 
the     solid     solution     state,     called:     austenite,     martensite, 
troostite,  sorbite,  and  pearlite. 

In  other  words,  this  reheating  and  cooling  without  any 
quenching,  unlocks  the  structure  of  the  steel  and  allows  it  to 
return  closer  to  the  normalized  state.  Having  thus  briefly 
described  these  points,  let  us  examine  microscopically  a  piece 
of  carburized  steel  which  has  been  normalized,  polished  and 
properly  etched.  We  may  naturally  expect  to  find  all  varia- 
tions of  carbon  content  from  hypo-eutectoid  in  the  core 
through  eutectoid  to  hyper-eutectoid  in  the  outer  zone  of  the 
ease.     In  fact,  actual  examination  shows  this  to  be  true. 

Fig.  6  represents  a  cross-section  of  the  carburized  piece 
and  will  serve  to  make  clear  the  locality  on  the  piece  of 
each  photomicrograph. 

Fig.  7  is  a  photomicrograph  which  shows  a  portion  of  the 
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bar  from  the  outer  edge  inward  almost  through  the  depth  of 
the  case.  We  note  the  outer  hyper-eutectoid  zone  where  the 
light  network  is  excess  cementite,  the  succeeding  eutectoid 
zone  consisting  of  pearlite  with  practically  no  excess  con- 
stituent, and  next  the  hypo-eutectoid  zone  with  pearlite  and 
light  ferrite  grains. 

Fig.  8  is  a  photomicrograph  taken  at  the  spot  indicated  in 
Fig.  6  and  shows  a  part  of  the  same  portion  of  the  specimen 
as  shown  in  Fig.  7.  The  two  white  lines  ruled  through  each 
photograph  show  where  they  might  be  cut  and  Joined  to  make 
a  continuous  view.  We  note  in  Fig.  7  that  the  h>T>o-eutectoid 
zone  as  it  extends  inward  toward  the  center  of  the  bar, 
possesses  fewer  and  fewer  dark  grains  until  we  arrive  at  a 
point  which  is  representative  of  the  steel  before  it  was 
carburized.  It  will  be  noted  that  in  addition  to  the  jet  black 
pearlite  grains  there  are  apparently  other  dark  grains  al- 
though of  a  considerably  lighter  hue.  These  are  ferrite 
grains  which,  due  to  different  orientation  of  their  crj-stalline 
matter,  etch  to  different  shades.  The  darker  shading  around 
the  edges  of  the  photograph  is  due,  however,  to  unequal  il- 
lumination of  the  specimen  while  being  photographed.  These 
effects  cannot  cause  confusion  in  determining  the  pearlite 
grains,  as  they  are  so  much  darker. 

In  photomicrographs,  Figs.  7  and  8,  is  shown  a  specimen 
which  represents  a  good  carburizing  process.  The  case  will 
be  hard  when  heat-treated  and  will  adhere  well  to  the  core. 
It  sometimes  happens,  however,  when  a  very  high  carbon 
case  is  obtained  that  the  cementite  instead  of  surrounding 
the  grains  in  the  form  of  a  network  actually  penetrates  them 
and  by  thus  breaking  up  the  continuity  of  the  structure 
forms  a  very  brittle  article. 

By  careful  study,  one  may  become  able  to  judge  of  the 
quality  of  the  case  as  regards  the  extent  of  its  zones,  their 
carbon  content  and  the  physical  structure  of  the  case  and 
core.  Unfortunately  in  the  present  state  of  the  microscopy  of 
iron  and  steel,  no  satisfactory  test  has  been  evolved  for  the 
determination  of  the  sulphur  or  any  occluded  gases.  Where 
possible  this  should  be  obtained  by  chemical  analysis,  as  it 
has  a  very  important  effect  upon  the  quality  of  the  article. 
If  in  determining  the  quality  of  the  case  we  have  no  micro- 
scopical outfit  at  hand,  we  may  test  as  follows: 

After  the  specimens  have  been  heat-treated  and  the  depth 
of  case  determined,  we  should  then  proceed  to  test  the  sur- 
face for  hardness,  at  successive  depths  (obtained  by  grinding) 
by  either  the  file,  scleroscope  or  Brinell  ball  tester.  Having 
already  become  familiar  with  the  requirements  of  the  par- 
ticular parts  under  test,  we  can  readily  find  at  what  depth 
they  cease  to  have  the  necessary  hardness.  This  method 
does  not  compare  with  the  microscope  in  giving  complete 
details,  but  it  is  often  sufficient  for  all  practical  purposes. 
Cost  of  the  Compound 
The  cost  of  the  compound  should  be  based  upon  volume 
and  not  weight,  as  a  pot  is  always  packed  until  it  is  filled 
and  not  with  a  given  number  of  pounds.  This  is  an  essen- 
tial point,  and  although  very  obvious  is  often  overlooked. 
Most  compounds  are  sold  by  the  pound  and  to  get  a  com- 
parison of  the  cost  we  should  convert  this  into  cost  per  cubic 
foot.  Having  thus  tested  out  the  various  compounds,  we  can 
then  very  readily  form  an  opinion  of  their  relative  properties 
and  value  for  the  purpose  in  hand.  We  will  now  consider 
that  we  have  chosen  a  suitable  compound  and  proceed  with 
the  discussion  of  the  actual  operations  in  the  shop. 
Packing 
In  regard  to  the  packing,  we  may  divide  the  work  broadly 
into  two  classes:  first,  straight  packing,  where  the  piece  is 
carburized  over  its  whole  surface;  and  second,  the  packing 
of  insulated  work.  We  will  discuss  the  former  class  of  pack- 
ing first. 

In  order  that  pieces  be  as  evenly  carburized  as  possible, 
it  is  essential  that  all  portions  be  heated  uniformly.  Un- 
fortunately, under  commercial  operating  conditions  it  is  im- 
possible to  realize  this  fully,  but  we  may  take  certain  pre- 
cautions that  will  greatly  aid  in  obtaining  this  object.  The 
pot  itself  should  be  so  designed  that  it  permits  the  heat  to 
have  equal  access  to  all  of  its  sides,  top  and  bottom.     A  pot 
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Fig.    7.      Photomicrograph   of    Outer    Portion    ol    Case.      Magnification,    60 

which  takes  almost  the  entire  width  of  the  furnace,  but  does 
not  occupy  no  much  of  the  length  of  the  furnace  will  not 
lieat  etiually.  When  several  pots  are  placed  in  the  furnace 
they  should  be  spaced  far  enough  apart  to  give  the  heat  free 
access.  If  they  are  banked  together  the  outside  parts  will  be 
heated  more  rapidly  than  those  in  the  center  and  the  ware 
in  the  pots  will  not  be  carburized  uniformly.  In  .some  fur- 
naces the  portion  of  the  oven  space  nearest  the  door  is  con- 
siderably lower  in  temperature  than  the  back  of  the  fur- 
nace, due  to  the  loss  of  heat  through  the  door,  which  is  not 
as  good  an  insulator  as  the  furnace  walls.  In  this  case  the 
furnace  should  not  be  loaded  so  close  to  the  door. 

In  packing  the  work  in  the  pots  care  should  be  exercised 
to  see  that  there  is  a  tightly  packed  layer  of  carburizing  com- 
pound of  an  inch  or  more  in  the  bottom  of  the  pot.  If  the 
parts  are  heavy  this  should  be  increased  so  that  they  cannot 
settle  through  the  compound  and  come  into  contact  with  the 
pot  walls.  A  layer  of  the  parts  to  be  carburized  should  be 
placed  upon  this  layer  of  compound  and  more  compound 
packed  tightly  above  them.  Alternate  layers  of  ware  and 
compound  should  be  thus  packed  until  the  pot  is  filled  to 
within  an  inch  or  so  of  the  top.  The  uppermost  layer  of 
compound  should  be  amply  deep  to  allow  for  any  settling  or 
burning  of  the  compound  during  the  carburizing  process. 
If  this  precaution  is  not  observed  the  ware  at  the  top  of  the 
pot  may  become  exposed  and  Its  surface  will  not  respond  to 
heat-treatment.  No  fixed  rule  can  be  given  for  the  location 
of  the  parts  In  the  pot,  as  their  size,  weight  and  shape  govern 
this.  They  should,  however,  be  so  spaced  that  neither 
jarring  nor  settling  will  cause  them  to  come  into  contact 
with  each  other  or  the  pot  walla. 

In  packing  insulated  parts  which  are  to  be  carburized  only 
in  certain  portions,  we  are  often  confronted  with  problems 
which  require  considerable  ingenuity  to  solve.  Some  of  the 
simplest  problems  met  with  may  be  solved  by  the  employment 
of  sand  as  an  insulating  medium.  For  example,  in  the  case 
of  hollow  cylinders  or  tubes  which  it  is  desired  to  carburize 
only  on  the  inside,  we  may  pack  them  one  upon  the  other, 
being  careful  to  keep  them  in  good  alignment.  They  may 
then  be  surrounded  with  sand  outside  and  packed  inside  with 
the  carburizing  compound. 

This  will  produce  a  case  on  the  inside  of  the  cylinder, 
while  the  outside  will  have  practically  no  case.  In  this  con- 
nection, it  may  be  stated,  that  sand  does  not  always  entirely 
prevent  the  action  of  the  compound  upon  the  article,  tor  some 
of  the  gas  may  penetrate  the  sand  and  produce  a  very  slight 
case.  Pure  silica  or  beach  .sand  is  often  less  effective  than 
sandy  earth  or  clay,  as  the  latter  possesses  finer  particles  and. 
because  of  the  clay  content,  is  baked  into  a  more  Impervious 
mass,  which  better  resists  the  penetration  of  the  carburizing 
gases.  Whatever  medium  is  use<i  it  should  first  be  thor- 
oughly dried.     When   sand   is   used   and   it   Is   desired   to   use 


the  compound  repeatedly  with  a  certain  amount  of  renewal 
by  fresh  compound,  it  Is  obviously  necessary  to  have  a  mix- 
ture which  is  coarse  enough  to  be  readily  separated  from  the 
sand  by  screening. 

Instead  of  insulating  with  sand,  as  in  the  case  just  men- 
tioned, caps  may  be  placed  over  each  end  of  the  cylinder  and 
held  in  place  by  a  connecting  bolt  and  nuts.  This  method  Is 
In  quite  general  use  and  Insulates  more  thoroughly  than 
sand.  Another  method  employed  Is  to  copper-plate  the 
article  at  those  portions  which  are  desired  to  be  Insulated. 
The  copper,  having  no  affinity  for  carbon,  prevents  Its  passage 
Into  the  steel.  In  this  connection  care  should  be  exercised 
to  see  that  the  plating  is  done  under  correct  conditions,  as 
otherwise  the  plate  chips  off  under  the  effects  of  the  carburiz- 
ing heat.  Some  compounds  rich  In  cyanogen  also  attack  the 
copper  and  render  It  Ineffective.  This  Is  especially  pro- 
nounced as  the  temperature  of  the  process  approaches  the 
melting  point  of  copperf,  1083  degrees  C.  (1981  degrees  F.). 
It  Is  also  obious  that  the  heat  must  be  kept  well  below  this 
temperature  In  order  to  avoid  the  danger  of  the  copper  run- 
ning on  the  article.  Still  another  method  Is  to  leave  extra 
metal  on  the  portions  desired  free  from  case.  The  article  Is 
then  carburized  all  over,  allowed  to  cool  in  the  pot  and  the 
excess  metal  is  then  machined  off,  thus  removing  the  case  at 
the  desired  part.    The  article  Is  then  heat-treated. 

In  some  instances  It  is  necessary  to  use  one  or  more  of 
these  methods  on  the  same  piece.  It  is  here  that  the  me- 
chanical ingenuity  of  the  metallurgist  may  be  used  to  good 
advantage  In  devising  new  methods  and  combinations  for 
doing  the  work  efficiently. 

After  the  parts  are  packed  in  the  pot  the  cover  should  be 
thoroughly  looted  on  with  fireclay  to  which  a  small  amount 
of  salt  may  be  added  to  prevent  Its  cracking  excessively 
under  the  heat.  The  pots  may  now  be  loaded  Into  the 
furnace. 

Temperature  of  the  Furnace 

The  proper  running  temperature  is  dependent  upon  several 
factors,  so  that  no  one  temperature  could  be  recommended  as 
ideal.  The  following  relations  hold:  The  higher  the  tem- 
perature the  more  rapid  the  penetration  and  the  richer  the 
case  is  in  carbon.  It  is,  however,  obvious  that  too  high  a 
temperature  will  make  a  very  brittle  case,  will  also  have  a 
deleterious  effect  upon  the  steel,  may  fuse  the  compound,  and 
will  entail  excessive  deterioration  of  furnaces,  pots  and 
pyrometers.  Some  steels,  such  as  the  alloy  steels,  can  with- 
stand a  higher  temperature  without  injury,  than  plain  carbon 
steels.  Certain  mixtures,  such  as  the  barium  chloride  com- 
pounds, require  a  high  temperature  to  produce  their  best 
results.  As  carburization  does  not  take  place  efficiently  be- 
low 849  degrees  C.  (1560  degrees  F.),  temperatures  around  871 
degrees  C.  (IGOO  degrees  F.)  will  produce  a  slow  rate  of 
penetration.  By  going  up  to,  say,  927  degrees  C.  (1700  de- 
grees F.)   we  gain  materially  in  production   without  in  any 


Fi(.    8.      ContinuatioD   of   Tig.   T,    iboving   Core.     Marnification     iO 


22 


MACHINERY 


September,  1915 


way  Injuring  a  good  steel.  As  we  get  much  above  982  de- 
grees C.  (1800  degrees  F.)  there  Is  grave  danger  of  Injuring 
the  steel.  Broadly  speaking,  we  may  say  that  from  927  de- 
grees to  954  degrees  C.  (1700  degrees  to  1750  degrees  F.)  is 
a  safe  temperature  for  good  steels  and  gives  rapid  enough 
p<netration  to  satisfy  most  conditions. 
Duration  oJ  the  Bun 

The  duration  of  the  run  depends  upon  the  depth  of  the 
case  desired.  We  have  already  considered  the  most  im- 
portant factors,  such  as  the  amount  to  he  removed  in  grind- 
ing, the  zone  desired  at  the  surface,  etc.,  which  govern  the 
depth  of  case  it  is  necessary  to  obtain.  It  now  remains  to  be 
seen  how  we  are  going  to  ascertain  when  this  depth  has  been 
reached  in  the  furnace,  so  that  we  may  promptly  unload  it. 
If  our  steel  was  of  absolutely  uniform  analysis,  and  all  fur- 
naces heated  uniformly  throughout,  we  could,  by  experiment, 
soon  determine  when  to  remove  the  charge  in  the  furnace 
without  actually  inspecting  the  depth  of  penetration.  Un- 
fortunately these  conditions  cannot  always  be  realized,  so 
that  the  safest  way  is  to  remove  a  sample  from  the  furnace 
and  inspect.  Our  experience  will  soon  permit  us  to  estimate 
at  least  within  a  few  hours  when  the  depth  of  case  has  been 
obtained,  and  hence  by  withdrawing  a  sample  or  "dummy" 
well  before  the  estimated  time,  we  can  tell  just  how  much 
longer  to  leave  the  pots  in  the  furnace.  This  dummy  should 
be  of  the  same  steel  as  is  in  the  parts  being  carburlzed,  and 
as  nearly  the  same  in  size  and  shape  as  possible — preferably 
one  of  the  parts  themselves.  It  should  be  conveniently 
located  in  the  most  accessible  pot.  At  the  time  decided  upon, 
the  pot  can  be  withdrawn  from  the  furnace  while  the  dummy 
is  removed  and  the  pot  promptly  reloaded  again.  The  dummy 
may  be  quenched  in  water  directly  from  the  pot,  reheated  to 
a  lower  temperature  to  refine  the  case  and  quenched  again. 
It  may  then  be  broken  and  the  depth  of  case  determined  by 
the  eye.  From  this  procedure,  which  should  not  take  over 
five  minutes,  we  can  estimate  just  how  much  longer  to  leave 
the  pots  in  the  furnace. 

One  precaution  which  is  very  important  is  the  determina- 
tion of  how  the  temperature  of  the  dummy  pot  compares  with 
the  other  pots  in  the  furnace,  for  if  it  should  be  much  higher 
or  lower  the  dummy  would  not  be  a  safe  indication  of  the 
depth  of  the  case  in  the  other  pots.  In  many  commercial 
furnaces  there  is  considerable  variation  In  temperature  be- 
tween different  parts  of  the  oven  space  and  these  should  be 
thoroughly  unders;tood.  This  is  particularly  important  in  the 
carburization  of  articles  of  very  thin  cross-sections  where  a 
slight  variation  in  penetration  may  result  in  carburizing  en- 
tirely through  the  piece. 

Heat-treatment 

The  heat-treatment  of  carburized  parts  is  perhaps  one  of 
the  most  difl5cult  thermal  processes.  It  often  prevents  diflS- 
culties  which  baffle  the  most  skillful  and  experienced  work- 
men and  are  apparently  in  contradiction  of  theory  itself.  To 
obtain  mere  hardness  or  toughness  alone  is  not  so  difficult  a 
task,  but  to  obtain  them  both  in  the  highest  state  to  which 
they  may  be  developed  requires  the  most  careful  manipula- 
tion. Unfortunately,  there  has  been  a  somewhat  common  be- 
lief that  any  low  carbon  steel  should  carburlze  successfully, 
and  this  has  resulted  in  much  inferior  work  which  cannot  be 
laid  to  heat-treatment.     Of  this  we  shall  speak  later. 

In  heat-treating  the  articles,  the  procedure  should  be  gov- 
erned by  the  nature  of  the  work  and  the  requirements  it  is 
to  fulfill.  If  it  Is  absolutely  necessary  to  have  the  highest 
degree  of  perfection  in  hardness  and  toughness,  the  best  pro- 
cedure is  to  give  the  parts  two  heats;  a  first  heat  and  quench- 
ing at  a  high  temperature  to  refine  the  core  and  a  second  or 
lower  heat  and  quenching  to  refine  the  case.  As  to  whether 
water  or  oil  should  be  used  depends  upon  the  requirements  to 
be  fulfilled  later  by  the  parts.  Water  gives  a  more  drastic 
and  penetrative  quenching  effect  and  produces  a  better  defined 
case  and  core.  It  is  more  Inclined  to  produce  distortion  of 
the  article,  however,  especially  in  the  high  first  or  core  heat. 
For  this  reason  its  use  is  sometimes  prohibited  more  from 
a  mechanical  than  a  metallurgical  standpoint. 

For  the  second  or  case  heat,  water  is  far  superior  to  oil,  as 


it  gives  a  greater  hardness  to  the  case  and  this  Is,  of  course, 
the  sole  object  of  the  case,  the  core  furnishing  the  neces- 
sary toughness.  Here  again,  however,  distortion  of  the 
article  may  be  the  governing  factor  In  deciding  upon  its  use. 
In  some  cases  where  very  large  and  massive  articles  made 
from  ill-chosen  steel  are  carburized,  it  is  impossible  to  get 
them  uniformly  file-hard  without  the  use  of  ioe-cold  water  or 
brine  as  a  quenching  medium  for  both  heats.  Ice-cold  brine 
may  be  employed  where  the  highest  degree  of  hardness  is 
desired. 

In  the  two-heat  method  the  parts  should  be  allowed  to 
cool  in  the  pots  until  they  are  at  least  below  the  temperature 
at  which  they  might  scale  on  being  exposed  to  the  air.  The 
pots  may  then  he  unloaded  and  the  parts,  after  being  brushed 
and  wiped  clean,  placed  in  the  furnace  for  the  first  heat. 
The  importance  of  having  the  articles  perfectly  clean  and 
free  from  oil  and  grease  before  being  placed  In  the  furnace 
should  not  be  disregarded.  This  la  particularly  true  of  parts 
which  have  just  emerged  from  a  high  first  heat  and  quench- 
ing in  oil.  If  this  oil  and  loose  scale  (if  present)  Is  allowed 
to  adhere,  it  will  bake  on  during  the  second  heat  and  result 
often  In  soft  spots.  The  temperature  of  the  first  heat  depends 
mainly  upon  the  carbon  content  of  the  steel  and  the  alloying 
elements,  if  any  are  present,  and  on  the  mass  of  the  piece. 
Method  of  Procedure 

For  straight  carbon  steel  of  from  0.10  to  0.20  per  cent  car- 
bon, the  temperature  will  range  from  843  degrees  to  913  de- 


Fig,   9.      Photomicrograph  showing  Grain  Size  of  Core  of  Heat-trea.t«d   Car- 
burized Steel,   containiiigr  0.03  per  cent   Sulphur  and 
Phosphorus.     Magnification,    100 

degrees  C.  (1550  degrees  to  1675  degrees  F.).  A  test  specimyn 
should  be  placed  in  the  furnace,  and  the  temperature  giving 
the  best  refinement  of  the  core  determined.  Where  the  pieces 
are  large  and  massive,  a  higher  temperature  will  be  required 
to  obtain  the  correct  results.  Lower  heats  may  be  used  for 
water  than  for  oil  quenching. 

After  the  first  heat  the  pieces  should  be  washed  In  hot  soda 
water  to  remove  any  oil,  if  they  have  been  quenched  in  this 
medium.  If  the  oil  is  allowed  to  remain  on  the  surface  It 
will  bake  on  during  the  second  heat  and  may  cause  soft 
spots  on  the  case,  as  already  mentioned.  In  the  second  heat 
the  temperature  to  be  used  depends  upon  the  same  con- 
ditions already  mentioned,  namely,  analysis  and  mass.  In 
this  case,  however,  the  analysis  is  that  of  the  case  itself 
which,  of  course,  is  dependent  upon  two  factors,  the  original 
analysis  of  the  steel  and  the  chemical  content  added  by  the 
carburizing  compound.  It  is.  therefore,  obvious  that  two 
pieces  from  the  same  bar  of  steel,  carburized  by  different 
methods,  might  require  different  heats  for  the  refining  of  the 
case.  A  test  specimen  should  be  used  to  determine  the  heaf 
giving  the  best  results.  A  straight  carbon  steel  of  1.00  per 
cent  carbon  content  in  the  case  will  require  a  heat  of  from 
760  degrees  to  815  degrees  C.  (1400  degrees  to  1500  degrees 
F.)  depending  upon  its  mass  and  the  quenching  medium  used. 
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Analysis  of  the  Steel 

The  idea  that  any  low  carbon  steel  is  satisfactory  for  car- 
burizing  is  a  fallacy  which  modern  methods  are  disclosing, 
for  there  is  no  branch  of  the  thermal  treatment  of  steel  where 
the  exercise  of  skilled  judgment,  based  on  experience,  will  be 
more  amply  repaid.  This  Is  particularly  true  of  carburizlng 
processes  carried  out  on  a  large  scale,  for  here  any  non- 
uniformity  In  the  analysis  would  result  in  non-uniformity  in 
the  product.  The  writer  knows  of  Instances  where  much 
time  and  labor  were  lost  in  fruitless  attempts  to  perfect  some 
method  of  refining  the  core  of  carburized  steels  very  high 
In  impurities.  An  analysis  would  have  promptly  indicated 
the  trouble  as  due  to  the  steel  itself,  and  not  to  its  treat- 
ment. 

There  are  in  use  many  different  analyses,  some  based 
merely  upon  precedent,  others  upon  scientific  Investigation, 
with  a  view  to  radical  improvement.  The  latter  are  giving 
very  promising  results  and  show  that  the  field  Is  open  to 
still  further  investigation.  The  carbon  runs  generally  from 
about  0.08  to  0.25  per  cent.  As  to  what  is  the  best  content 
is  not  a  subject  for  argument,  but  dependent  entirely  upon 
the  nature  of  the  parts  and  the  purpose  for  which  they  are 
designed.  Parts  of  very  thin  cross-section  where  the  space 
allotted  to  case  and  core  is  of  necessity  small,  should,  if  pos- 
sible, be  made  of  the  lower  carbon  analysis,  as  greater  tough- 
ness  can    then   be   obtained    in   the   core    which   is   otherwise 


^ 


Tig.    10.       Photomi<:roKraph    showing   Grain    Sizo    of    Coro    of    Hijat-tr««t»d   Car- 
burizod    Stool   containing   0.06    per   cont    Sulphur.      Maffnlflcation.    100 

likely  to  be  impaired  in  this  respect,  due  to  the  case  extend- 
ing more  or  less  into  It. 

If  a  tough  core  for  any  reason  Is  absolutely  essential  In 
the  highest  degree,  the  lower  carbon  limit  will  obviously  give 
the  most  satisfactory  results.  Where  hardness  is  the  most 
important  consideration  and  the  toughness  of  the  core  may 
to  some  extent  be  sacrificed,  higher  carbons  around  0.20  per 
cent  or  more  will  give  satisfaction.  They  should  also  be  em- 
ployed where  It  is  essential  that  the  pieces  as  a  whole  should 
possess  considerable  physical  strength  or  where  it  is  necessary 
that  the  case  be  firmly  supported  for  excessive  loads.  In  ad- 
dition to  straight  carbon  steels  the  low  carbon  alloy  steels 
are  employed.  They  add  to  the  parts  the  same  advantageous 
properties  for  which  they  are  employed  In  other  classes  of 
steel. 

Nickel  is  a  valuable  aid  In  producing  a  core  which  readily 
responds  to  refining  and  at  considerably  lower  heats  than  In 
steel  In  which  it  Is  absent.  In  some  cases  results  have  been 
obtained  by  a  single  heat-treatment  which  compare  most 
favorably  with  straight  carbon  steel,  given  two  heats,  one  for 
case  and  one  for  core.  The  core  resulting,  has  a  fine  grain 
and  is  extremely  tough. 

Chromium  gives  a  very  fine  grain  to  case  and  core  and  im- 
parts additional  hardness  in  conjunction  with  the  carbon.  It 
has,  howovi-r,  when  present   much  over  0.2.'>  per  cent,  a  tend- 


ency to  render  the  core  less  tough,  especially  in  steels  around 
0.20  per  cent  carbon,  or  higher. 

Chrome-nickel  steels  containing  both  these  elements  give 
very  fine  results,  with  a  Judicious  determination  of  their 
limits.  They  give  very  fine  grained  parts  after  heat-treat- 
ment and  can  be  treated  at  a  considerably  lower  temperature 
than  straight  carbon  steels. 

Phosphorus  and  sulphur  are  two  impurities  which  are  very 
detrimental  to  carburized  steel  if  present  in  quantities  in  ex- 
cess of  0.05  per  cent.  In  good  carburizlng  steels  they  should 
not  exceed  0.04  per  cent.  This  is  very  important,  for  it  is 
quite  frequently  the  cause  of  trouble  experienced  in  refining 
the  core  and  results  in  a  very  brittle  article.  Fig.  9  is  a 
photomicrograph  showing  the  grain  size  in  the  core  of  a 
carburized  steel  that  has  been  given  two  treatments.  The 
steel  contained  0.03  per  cent  sulphur  and  phosphorus.  Fig. 
10  shows  the  grain  size  of  a  steel  similarly  treated,  but  con- 
taining 0.06  per  cent  sulphur.  This  steel  poEsessed  a  very 
coarse  and  brittle  core,  as  the  photomicrograph  clearly 
shows,  while  the  former  steel  had  a  very  fine  tough  core. 
Too  much  stress  cannot  be  laid  upon  keeping  these  two  im- 
purities below  0.04  per  cent.  The  manganese  content  may 
range  from  0.30  to  0.80  per  cent.  The  higher  llmitfi,  how- 
ever, tend  to  make  a  more  brittle  case.  Silicon  skould  be 
kept  below  0.20  per  cent. 

In  deciding  upon  the  limits  of  analysis,  care  should  be  ex- 
ercised to  prevent  too  wide  a  variation  in  any  of  the  con- 
stituents. Eight  points  In  carbon  is  the  widest  variation  per- 
missible for  uniform  work  on  a  large  scale.  Manganese 
should  not  vary  over  twenty  points.  No  fixed  rule  can  be 
given  for  the  allowable  variation  of  alloying  elements,  such 
as  nickel,  chrome,  etc.,  as  this  depends  upon  the  relative 
amounts  of  all  the  constituents  present  in  the  analysis. 

Certain  elements  aid  while  others  retard  carburizatlon — 
some  in  a  very  marked  degree — and  for  this  reason  it  is  very 
essential  that  steels  of  different  analysis  be  carefully  kept 
separate.  The  following  elements  aid  carburizatlon: 
chromium,  tungsten,  molybdenum  and  manganese.  The  fol- 
lowing retard  carburizatlon;  nickel,  aluminum,  silicon  and 
vanadium. 

In  conclusion,  it  may  be  observed  that  while  considerable 
progress  has  of  late  been  made  in  the  art  of  carburizing, 
there  still  remains  much  to  be  done  to  place  it  upon  as 
scientific  and  efficient  a  basis  as  are  some  of  its  related  arts 
The  packing  of  the  work  by  hand  is  crude.  Inefficient,  and 
inexact  and  this  is  equally  characteristic  of  some  of  the  less 
important  steps.  In  sonic  of  the  more  progressive  concerns 
the  articles  are  located  in  the  pot  by  jigs  and  every  mechani- 
cal convenience  provided  for  accurate  and  efficient  work  in 
every  particular.  This  practice  is,  however,  the  exception 
rather  than  the  rule,  but  It  is  a  step  in  the  right  direction, 
and  shows  that  the  opportunity  for  improvement  has  been 
realized. 

An  interesting  use  was  made  of  moving  pictures  at  the 
annual  Graduates"  Lecture  delivered  at  the  Institution  of 
Mechanical  Engineers  (Great  Britain).  This  year.  Sir  R.  A. 
Hadfield  delivered  this  lecture.  Perhaps  the  most  Interesting 
part  of  It  was  the  reference  to  armor  plate  and  armor- 
piercing  projectiles.  This  part  of  the  lecture  was  illustrated 
by  a  moving  picture  display,  the  film  being  composed  of  a 
large  number  of  drawings  showing  a  projectile  leaving  the 
gun,  striking  the  plate,  the  cap  expanding  and  flying  to  pieces, 
and  the  projectile  piercing  the  plate  and  exploding  on  the  far 
side.  The  whole  effect  was  excellent  and  care  had  been  taken 
to  produce  a  film  built  up  from  well-established  facts.  Al- 
though it  was  evident  that  the  film  was  arttflclally  produced, 
the  presentation  was  very  effective,  as  the  series  of  drawings 
from  which  the  film  was  made  were  carefully  executed. 
•     •     • 

The  quantity  of  iron  ore  mined  in  the  United  States  in 
1914  Is  estimated  by  Ernest  F.  Burchard  of  the  United  States 
Geological  Survey  to  have  been  between  41,000.000  and  42.500.- 
000  long  tons.  The  average  decrease  In  quantity  mined  by 
the  flfty-two  iron  producing  companies  was  33  per  cent  com- 
pared with  their  output  In  1913. 
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TESTING  LOCKE  STEEL  SPROCKET  CHAIN 


FACILITIES    PROVIDED    IN    THE    LOCKE    STEEL    BELT    COMPANY'S    NEW    FACTORY 


BY  EDWARD  K.  HAMMOND' 


T 


HE    manufacture    of    Locke    steel    sprocket    chains    was 

described  in  detail  in  an  article  entitled  "Chain-making 

Extraordinary  in   a   Scrapless   Press-room,"  by  Chester 

Lucas,  which  was  published  in  the  November,  1909,  number 

Machinery.      In 


L. 
of 

this  article  it  was 
pointed  out  that  the 
conversion  of  strip 
9teel  stock  into 
chain  was  accom- 
plished without 
wasting  any  of  the 
material  in  the  form 
of  scrap.  After  go- 
ing through  the  new 
factory  which  the 
Locke  Steel  Belt  Co. 
has  recently  built  in 
Bridgeport,  Conn., 
tli«  visitor  will  be 
impressed  by  the  fact 
that  the  elimination 

of  waste  has  now  been  carried  to  a  further  point  of  refinement, 
not  only  by  the  exceptional  factory  facilities  and  method  of 
liandling  the  work,  but  in  the  careful  checking  up  of  the 
various  manufacturing  operations  and  a  thorough  testing 
of  the  finished   product. 

The  following  are  features  of  the  factory  which  help  to 
eliminate  waste.  The  buildings  are  of  concrete  construction, 
making  them  absolutely  fire-proof,  and  as  a  result,  expendi- 
tures for  fire  insurance  premiums  are  unnecessary.  The 
walls  of  the  main  building,  with  the  exception  of  space  oc- 
cupied by  the  columns,  are  given  over  to  windows,  so  that  an 
abundance  of  natural  light  is  provided.  This  increases  ef- 
ficiency in  manufacturing,  and  is  also  important  on  account 
of  the  fact  that  experience  has  shown  good  lighting  to  be  a 
point  of  cardinal  importance  in  testing  and  checking  a 
product,  and  in  the  elimination  of  industrial  accidents. 

Further  provision  against  accidents  has  been  made  by 
equipping  all  power  presses  in  the  factory  with  automatic 
feeds  or  Benjamin  safeguards,  and  it  is  a  noteworthy  fact 
that  the  provisions  which  have  been  made  for  the  safety  of 
workmen  have  proven  so  effective  that  there  has  not  been  a 
single  accident  since  work  was  started  in  the  new  factory.  Both 
the  main  building  in  which  the  manufacturing  is  done,  and 
the  storage  ware- 
house in  which  all 
material  is  received, 
have  platforms  on 
a  siding  from  the 
main  line  of  the 
New  York,  New 
Haven  &  Hartford 
R.  R.,  so  that  the- 
unloading  of  ma- 
terial and  loading  of 
product  into  cars  can 
be  handled  at  a  min- 
imum expense.  The 
factory  has  been 
carefully  laid  out  so 
that  the  material 
moves  in  a  continu- 
ous circuit,  thus 
simplifying  the 
transfer  of  work 
from  department  tci 
department. 


General  Arrani^ement  of  the  Plant 
The  plant  of  the  Locke  Steel  Belt  Co.  is  divided  into  four 
departments.     It  has  already  been  mentioned  that  the  build- 
ings  are   of   concrete   construction.     The   offices   of   the   com- 

pany    extend    across 

the  entire  width  of 
the  main  building  at 
the  front.  The  re- 
mainder of  this  build- 
ing is  divided  into 
three  bays  which  run 
down  the  entire 
length  of  the  shop. 
The  tool-room  is  lo- 
cated directly  behind 
the  office;  then 
comes  the  press- 
room; the  testing  de- 
partment and  ship- 
ping room  are  lo- 
cated at  the  far  end 
of  the  building.  The 
most  modern  toilet  facilities  are  provided  in  the  basement  of 
the  main  building. 

The  heat-treating  department  of  the  Locke  Steel  Belt  Co. 
is  housed  in  an  individual  concrete  building  which  is 
equipped  with  oil-heated  hardening  furnaces,  oil  tempering 
baths,  and  the  most  modern  form  of  instruments  for  deter- 
mining and  regulating  temperatures.  A  third  concrete 
building  is  provided  for  the  storage  of  material,  which  is 
of  ample  capacity  for  reserve  stocks.  The  fourth  building 
is  a  small  wooden  structure  in  which  the  hot-rolled  steel 
stock,  from  which  the  Locke  chain  is  made,  is  "pickled"  in 
sulphuric  acid  to  remove  the  scale  preparatory  to  sending 
the  material  to  the  press-room.  The  use  of  wood  in  the  con- 
struction of  this  building  is  necessary  as  concrete  would  be 
rapidly  damaged  by  the  acid  fumes. 

Straightenlnsf  the  Steel 
When  stock  comes  to  the  press-room,  the  first  step  in  this 
patented  process  of  manufacture  consists  of  straightening 
it  edgewise  ready  to  be  fed  into  the  dies.  A  special  machine, 
shown  in  Fig.  4,  has  been  built  for  this  purpose,  the  design 
of  which  combines  several  interesting  features.  The  principle 
on  which  it  operates  is  the  same  as  that  of  the  commonly 
used  type  of  flat  straightener,  in  which  the  material  is  passed 

between  a  series  of 
staggered  rolls;  but 
in  the  case  of  most 
tlat  straighteners. 
tlie  different  rolls 
are  provided  with 
means  of  making  in- 
dividual adjustment. 
In  the  machine 
which  has  been  de- 
veloped by  the 
Locke  Steel  Belt  Co. 
for  straightening 
their  steel  stock, 
tliere  are  two  sets  of 
rolls — one  for  flat 
and  the  other  for 
I'dge  straightening 
each  set  consist- 
ing of  two  rows  of 
rolls.  In  each  set. 
I  he  position  of  one 
series  or  row  of 
rolls  is  fixed,  while 
the     other     row     is 
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carried  by  an  adjustable  frame. 
In  setting  the  machine,  the 
position  of  the  adjustable  rolls 
is  so  regulated  that  the  last 
roll  just  touches  the  stock 
which  is  to  be  straightened, 
without  having  any  offset.  The 
first  roll  is  then  adjusted 
toward  the  fixed  rolls  until  the 
offset  is  sufficient  for  straight- 
ening the  stock  on  which  the 
machine  is  required  to  work. 
Thus,  in  passing  through  a  set 
of  straightening  rolls,  the  bend- 
ing of  the  stock  is  gradually 
decreased  from  the  maximum  offset  to  no  offset  whatever,  and 
the  stock  comes  out  perfectly  straight,  in  the  plane  in  which 
a  set  of  rolls  has  operated. 

The  first  set  of  rolls  flattens  the  stock  or  straightens  it  flat- 
wise, but  has  no  effect  sidcwise.  The  stock  then  enters  the 
second  set  of  rolls  which  provides  for  straightening  it  edge- 
wise. It  has  been  mentioned  that  the  machine  is  adaptable 
for  straightening  all  sizes  of  stock  used  In  making  the  com- 


the  operator  is  required  to 
use  the  gage  A  for  testing  the 
accuracy  of  the  length  of  the 
chain,  and  gage  B  for  deter- 
mining the  correct  size  of  indi- 
vidual links.  In  using  gage  A. 
the  chain  is  slipped  over  the 
studs  a.  so  that  the  links  are 
held  by  the  gaging  surfaces. 
The  distance  between  these  is 
the  correct  length  tor  a  given 
number  of  links  and  by  fre- 
quent use  of  this  gage  by  the 
press  hand,  the  pitch  of  the 
chain  is  checked  up  as  it  is 
made,  thus  enabling  a  high  degree  of  accuracy  to  be  maintained. 
Gage  B  provides  for  making  four  different  measurements  on 
the  links.  The  pin  b  is  of  the  correct  size  for  the  loop  on 
the  link,  the  width  of  the  head  of  the  gage  is  the  proper 
width  c  for  the  opening  in  the  link,  the  groove  d  is  the 
proper  width  for  the  hook  of  the  link,  and  the  groove  e  is  the 
proper  size  for  the  round  of  the  link  which  flts  through 
the   loop   in   the  adjacent   link.     Th>'   gap'-.s   A   and   B  can   be 


pany's  product,  and  for  the  edge  straightening  operation  it 
is  necessary  to  adjust  the  center  distance  between  the  suc- 
cessive edge  straightening  rolls  of  each  row  to  fourteen 
times  the  width  of  the  stock  which  is  being  straightened. 
For  this  purpose,  means  are  provide<l  for  changing  the  steps 
of  both  the  fixed  and  adjustable  rolls  along  the  bed  of  the 
machine  in  order  to  give  the  required  distance  between  cen- 
ters. Experience  has  shown  that  with  this  setting  the  stock 
will  come  out  of  the  machine  perfectly  straight,  whilo  if  the 
center-distance  between  ad- 
jacent rolls  were  less  than 
fourteen  times  the  width  of  the 
stock,  the  strain  would  be  so 
great  that  the  edges  of  the 
stock  would  be  upset,  making 
it  unfit  t'cir  use  in  chain  mak 
iiig.  iincl  a  very  large  amount 
of  power  would  be  consumed 
Testing:  the  Finished  Chain 
All  of  the  chain  made  in  tlir 
factory  is  subjected  to  a  care 
ful  test  which  will  disclose  any 
weakness  due  to  inherent  de 
fects  in  the  steel  or  damage 
resulting  from  irregularities  in 
the  fabrication  of  the  steel  in- 
to finished  chain.  Gages  of 
the  form  shown  at  .1  and  B  in 
Fig.  ;)  are  provided  for  each 
press,  and  at  frequent  inter\'nls 


tested    to   deatruction    to    deterrnine    tTltimate    Streoffth 


pectod 

used  very  rapidly  to  make  the  five  measurements  which 
have  been  referred  to,  and  their  constant  use  guards  against 
the  possibility  of  producing  any  appreciable  amount  of  de- 
fective chain  before  the  error  is  discovered  by  the  power 
press  operator. 

After  the  chain  has  been  heat-treated,  and  before  it  Is 
ready  for  shipment,  it  is  tested  on  the  machine  shown  in 
Fig.  5.  On  this  machine  10-foot  lengths  of  chain  are  loaded 
almost  to  the  elastic  limit  of  the  material,  and  it  there  are 
any  weak  links,  they  will  fall 
under  this  test.  The  test  Is 
conducted  by  hooking  one  end 
of  the  10-foot  strand  of  chain 
iver  a  stud  on  the  table  and 
then  attaching  the  opposite  end 
to  a  hook  on  the  weight  lever. 
The  weights  are  then  applied 
to  the  chain  in  order  to  de- 
termine Its  reliability. 

In  the  article  previously  pub- 

-hed     in     M.vrniNEnY,    which 

;■  scribed    the    manufacture    of 

•  he    chain,    it    was    mentioned 

■ii.it  a  coil  of  strip  steel  was 

1   through   the  die  from   one 

le    and    that    a   coll   of   com- 

■tely     finished     chain,     made 

'in    this   material,   was   auto- 

.itlcally  wound  up  on  a  reel 

lit  the  opposite  side  of  the  press. 
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The  tesU  o£  the  chain  described  In  the  preceding  paragraph 
give  a  fair  degree  of  assurance  that  It  is  up  to  standard,  but  to 
make  assurance  doubly  sure,  two  links  of  the  chain  from  the 
ends  of  each  coil  of  steel  are  taken  to  the  machine  shown  in 
Fig.    6,    where    their    ultimate 
strength  is  determined  by  load- 
inr  the  links  until  they  break. 
For  this  purpose  one  link  is  se- 
cured   to    a   hook   held   by    the 
frame  of  the  machine,  while  the 
other  link  is  gripped  by  a  hook 
carried    on    the    weight    beam. 
This  beam  is  graduated  like  the 
beam  of  an  ordinary  weighing 
scale,  and  after  the  links  have 
been  set  up  on  the  machine  the 
weight  is  run  out  on  the  beam 
until  one  of  the  links  breaks. 
In     this     way     the     ultimate 
strength  of   the  link   is   deter- 
mined.   The  way  in  which  the 
links      break      also      indicates 
whether  the  strip  of  steel  was 
of    good    quality    or    the    heat- 
treatment    of    the    chain    was 
done  in  a  satisfactory  manner, 
i.   e.,  whether  the  steel  in  the 
finished  chain  has  been  brought 
to   the   proper  condition,   or   if 
it  is  too  hard  or  too  soft.    Expe- 
rience  has  shown   that   if  any 
variation    occurs    in    the    con- 
dition of  chain  made  from  the 
same  coil  of  stock,  the  weakest 
links    will    be    found    in    those 
sections    of    the    chain     made 
from   the   metal   at   either   end 
of   the    coil,    so   that   this   test 
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ment  to  department,  and  when  the  chain  is  finished,  the  in- 
formation on  the  tags  is  copied  oft  onto  forms  shown  In  Fig. 
10,  which  are  preserved  in  the  office  for  future  reference.     By 
referring  to  this  form,  it  will  be  seen  that  each  coil  of  steel  is 
given    the    steelmaker's    "heat 
number,"    and    when    a    lot   of 
steel  from  a  new  "heat"  Is  re- 
ceived  at  the   factory,  several 
of   the    coils    are    Immediately 
sent    to    the    press-room    and 
made  Into  chain,  so  that  tesU 
may   be   conducted    to   be   sure 
that    the    steel    is    satisfactory 
before     the     shipment     is     ac- 
cepted.    In  order  to  run   this 
"test      chain"      through      the 
factory   as  quickly  as   possible 
and    to    accumulate    all    neces- 
sary  dita,   a   tag   of   the   form 
shown   in   Figs.   8  and  9  is  at- 
tached to  the  reel,  but  the  tag 
used   for   this   purpose   is   red, 
while    the    ordinary    tags    are 
white.     The   red   tag   indicates 
that  the  chain  on  the  reel   is 
to   be  passed  along  as  rapidly 
as      possible,      and      observed 
closely  for  proper  temperatures 
of  heat-treatment,  etc. 
Determining  the  Power  Capacity 
of  Dlllerent  Sizes  of  Chain 
Fig.  11  shows  a  special  form 
of   dynamometer    built   by    the 
Locke  Steel  Belt  Co.  for  use  in 
determining  the  wearing  quali- 
ties   and    power    transmitting 
capacities  of  different  sizes  of 
chain  of  its  manufacture,  when 
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Figs.   8  and   9.     Forms  printed   on   Tags 

gives  the  minimum  ultimate 
strength  of  the  chain  produced 
from  each  coil.  The  form 
shown  in  Fig.  7  is  kept  by  the 
testing  department  in  record- 
ing the  results  of  the  test  of  all 
chain   made   in   the  factory. 

In  keeping  up  the  quality  of 
the  product,  the  expedient  has 

been   adopted    of  holding   each 

workman    responsible    for    the 

quality  of  his  own  product.  For 

this   purpose,   a   careful   record 

is  kept  which  shows  the  press 

on  which  each  lot  of  chain  was 

made,    the    workman    who    op- 
erated the  press  and  the  dato 

on  which  the  work  was  done 

For  the  purpose  of  keeping  this 

data,  tags  are  employed  which 

have  the  forms  shown  in  Figs.  S  and  9,  printed  on  opposite 

sides,  on  which  the  necessary  information  is  recorded.     These 

tags  are  tied  onto  the  reels  of  chain  as  they  go  from  depart- 
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Process  of  Manufacture 

running  at  various  speeds.  It 
will  be  seen  that  this  equip- 
ment consists  of  a  pair  of 
sprockets  over  which  the  chain 
is  run.  Instead  of  a  prony 
^       „  brake    to    apply    the    load,    the 

pill  s.oii  shaft  which  carries  the  driven 
sprocket  is  belted  to  an  elec- 
tric generator.  The  current 
developed  is  delivered  to  a 
series  of  arc  lamps,  the  re- 
quired number  of  which  may 
be  connected  to  the  circuit; 
and  incandescent  lights  are 
provided  for  making  finer  ad- 
justments for  the  power  con- 
sumption. An  ammeter  and  a 
voltmoter  are  connected  into 
the  circuit,  and  from  the  read- 
ings of  Uiese  instruments  the 
number  of  kilowatt  of  power  developed  by  the  generator  can 
be  readily  calculated.  As  1  horsepower  is  equivalent  to  0.746 
kilowatt,  the  power  developed  by  the  generator— and  hence  the 
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power  transmitted  by  the  chain — may  be  easiiy  converted  into 
horsepower.  This  test  also  affords  a  means  of  determining 
the  pull  on  the  chain  in  transmitting  power  at  various  Bi>eeds. 
We  know  that  1  horsepower  is  equivalent  to  33,000  foot-pounds 
per  minute.  Hence,  by  multiplying  the  number  of  horse- 
power transmitted  by  33,000,  and  then  dividing  the  speed  of 
the  chain  in  feet  per  minute,  we  obtain  the  pull  in  pounds. 
There  is  a  commonly  quoted  proverb  that  a  chain  Is  no 
stronger  than  its  weakest  link.  The  rigid  tests  to  which  all 
of  the  chain  made  by  the  Locke  Steel  Belt  Co.  is  subjected, 
both  during  the  process  of  manufacture  and  after  completion. 
Is  the  means  of  producing  a  chain  of  great  uniformity  with 
any  chance  weak  link  eliminated.  As  a  result,  advantage  Is 
taken  of  the  full  strength  of  the  steel  and  there  is  prac- 
tically no  danger  of  a  chain  giving  trouble  when  it  is  used 
for  service  of  the  character  for  which  it  is  intended. 
•     •     « 

RECENT  LEGAL   DECISIONS   INVOLVING 
MACHINERY 

Grant  of  Patent  Equivalent  to  Sale 

(Federal.)  A  grant,  for  a  flied  royalty  paid  in  advance, 
of  the  right  to  use  a  patented  machine  during  the  full  term  of 
the  patent,  when  it  is  to  become  the  property  of  the  licensee 
If  he  has  observed  the  terms 
of  the  license,  is  equivalent  to 
a  "sale,"  and  the  owner  of  the 
patent,  having  received  full 
payment  of  the  price,  fixed  by 
himself,  cannot  by  a  provision 
of  the  license,  restrict  the  right 
of  the  licensee  to  transfer  tli> 
same  for  whatever  consider 
atlon  he  may  see  fit.  This  i> 
so,  even  though  the  patentee 
still  has  the  right  under  its 
form  of  license  to  require  the 
transferee  to  purchase  from 
itself  certain  things  adapted 
for  use  with  the  patented  ma- 
chine. (National  Malleahlr 
Castings  Co.  v.  T.  H.  Syming 
ton  Co.,  222  Fed.  523.) 

Notice  to  Cancel  Purchase 
Contract  May  be  Oral 

(New  York.)  Where  a  con 
tract  of  sale  provided  that,  if 
the  defendant  could  purchase 
elsewhere  a  similar  machine 
better  suited  to  his  require- 
ments, its  contract  with  plain- 
tiff "should  expire  thirty  days 
after  notice  of  such  possi- 
bility   shall     be    served,"     the 

provision  requiring  notice  could  be  satisfied  either  by  au  oral 
or  written  notice;  the  use  of  the  word  "served"  not  neces- 
sarily implying  a  writing.  (Lang  v.  Lux  UJg.  Co.,  153  N.  Y. 
S.  2'.)2.) 

Waiver  of   Breacli  of  Warranty 

(New  York.)  Where,  in  an  action  for  machinery  sold  and 
delivered,  a  reasonable  time  has  elapsed  after  delivery  to 
enable  the  buyer  to  examine  the  machinery,  and  to  reject  it 
if  not  conforming  to  sample,  a  failure  to  return  or  offer  to 
return  the  machinery  within  such  time,  constituted  a  waiver 
of  breach  of  warranty  as  a  defense.  (Silbcrstein  v.  Blum, 
153  K.  Y.  S.  S.',.J 

Liability  of  Manufacturer  for  Sale  of  Dangerous  Machinery 

(New  York.)  A  manufacturer  of  automobiles,  who  con- 
structs a  hand  brake  on  an  automobile  of  Inferior  n^aterials 
and  who  improperly  assembles  the  parts  of  the  car,  is  liable 
to  a  purchaser  of  the  car  from  the  manufacturer's  agent,  who 
had  purchased  it  from  the  manufacturer,  for  Injuries  to  the 
car,  caused  by  the  defective  equipment  and  negligent  as- 
sembling.    iQiiackriibiish  v.  I'ord  Motor  Co..  ].'<3  \.  V.  S.  131.) 


Verbal  Warranty  of  Machine  not  Adnilsslble  as  Evidence 
(Michigan.)  In  the  trial  of  an  action  for  the  price  of  a 
machine  sold  to  defendant,  wherein  defendant  gave  notice 
that  it  would  show  that  plaintiff,  to  induce  the  purchase  of 
the  machine,  fraudulently  represented  that  its  Installation 
would  save  over  $3,000  a  year,  such  representation  did  not 
amount  to  a  false  representation,  but  only  to  a  verbal  war- 
ranty, inadmissible  as  evidence  to  vary  the  terms  of  the 
written  contract  of  sale.  A  buyer  who  kept  a  machine  and 
continued  to  use  it  down  to  the  trial  of  the  seller's  action  for 
the  price  was  estopped  to  claim  a  rescission  of  the  contract  as 
a  defense.  (Linderman  Mach.  Co.  v.  Shaw-Walker  Co.,  153 
N.  W.  SJ,.) 

Not  Entitled  to  Allowance 
(Kentucky.)  In  an  action  for  the  balance  due  on  the  pur- 
chase price  of  certain  machinery  which  the  buyer  had  used 
for  two  years,  during  which  time  he  had  made  payments 
and  had  renewed  his  notes  for  the  balance,  though  complain- 
ing of  detects,  he  is  not  entitled  to  an  allowance  for  such 
defects.  He  should  not  have  made  payments  until  the  de- 
fects were  remedied.  (Oman-Bowling  Green  Stone  Co.  v. 
Sullivan  Machinery  Co.,  170  8.  W.  913. j 

Not  Entitled  to  Warnlni?  that  Machinery  Was  Dangerous 
(Missouri.)  Plaintiff,  who  had  worked  about  a  baling  ma- 
chine, and  was  familiar  with 
it,  and  to  whom  the  danger  of 
putting  his  band  into  It  while 
it  was  moving  was  obvious, 
although  the  machine  moved 
slowly,  and  could  be  readily 
and  quickly  stopped  by  a  lever, 
was  not  entitled  to  any  warn- 
ing of  such  danger  which  was 
merely  incidental  to  the  ser- 
vice; although,  where  the  dan- 
ger is  an  extraordinary  one, 
that  is,  not  ordinarily  Incident 
to  the  service,  and  the  master 
has  knowledge  thereof,  failure 
to  warn  the  servant  of  such 
ilanger  would  be  negligence. 

In  such  case  the  foreman's 
lirection  to  plaintiff  to  operate 
ue  machine  with  the  lid  raised 
'^is  not  actionable  negligence, 
iiere  the  lid  was  not  designed 
protect  the  servant  from 
:ie  danger  of  injury  by  put- 
ag  his  hands  into  the  machine 
:ien  in  operation,  ana  wnere 
lue  defendant  could  not  have 
reasonably  anticipated  that  to 
operate  the  machine  with  the 
lid  raised  would  occasion  the 
injury,  which  could  not  have  occurred  otherwise  than  oy  un- 
necessary exposure  to  danger,  since  the  master  is  not  an  in- 
surer of  the  servant's  safety,  and  if  the  method  adopted, 
though  not  the  safest,  is  a  reasonably  sale  one.  Is  not  Uable 
(or  having  adopted  such  method.  (Piorkowski  v.  A.  Lctchen 
.f  Sons  Rope  Co.,  nti  S.  W.  250.) 

County  Liable  for  Value  of  Machinery 
(Texas.)  A  manufacturer  of  machinery  selling  one  of  its 
machines  to  a  county  agent  not  knowing  him  to  be  such 
agent,  and  discovering  the  fact  may  call  upon  the  county  for 
payment  of  the  machine  especially  where  the  county  has 
benefitted  by  the  use  of  the  machine.  (Dallam  County  v.  S.  H. 
Supply  Co.,  iTo"  S.  IV.  ■7911.) 

•     •     • 

As  a  quenching  medium  for  hardening,  mineral  oils  arc 
generally  more  elTcctive  than  fish  and  cotton-seed  oils,  which 
latter  for  a  long  time  have  been  looked  upon  as  the  best  oil 
for  quenching  purposes.  A  mineral  oil  having  a  specific 
gravity  of  0.S6,  a  flash  point  of  420  degrees  F..  a  viscosity  of 
170  seconds  at  100  degrees  F.  as  shown  by  the  Saybold 
viscosimetor.  gives  good   results  and   can  be  bought   cheaply 
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Fig     1        Cross-sectional    View    of    Shrapnel    Shell    shoa-inK    Points    A,    B    and 
C   where  Tests  arc  made,   and   one  of  the   Tensile  Test  Samples 

WHILE  most  Canadian  manufacturers  have  overcome  the 
difficulties  which  are  now  more  or  less  to  be  expected 
in  taking  up  the  manufacture  of  such  a  special  and  un- 
usual article  as  shrapnel  shells,  many  of  the  firms  are  still  ex- 
experiencing  some  trouble  in  heat-treating  the  shells  to  enable 
them  to  fulfill  the  requirements  of  government  specifications. 
The  object  in  heat-treating  shells  is  to  give  the  forgings  a  min- 
imum strength  which  will  enable  them  to  resist  firing  strains 
at  certain  points.  The  manner  in  which  these  strains  arise 
and  the  condition  of  the  steel  necessary  to  meet  them  should 
be  clearly  understood  by  all  those  who  have  any  responsi- 
bility in  the  heat-treatment  of  shells,  as  it  is  possible  to  have 
good  and  bad  shells  and  still  meet  government  specifications. 
The  writer  of  this  article  has  been  actively  engaged  in  treat- 
ing shells  since  the  beginning  of  the  war,  and  had  to  rely 
entirely  upon  his  own  resources  in  meeting  and  overcoming 
the  troubles  which  seemed  to  arise  on  all  sides,  causing 
manufacturers  serious,  and  by  no  means  unfounded,  alarm 
as  to  the  ultimate  success  of  their  efforts. 

The  government  shell  specifications  call  for  a  yield  point 
or  elastic  limit,  after  heat-treating,  of  not  less  than  :!6  tons 
per  square  inch,  a  breaking  point  or  ultimate  strength  of  not 
less  than  5C  tons  per  square  inch,  and  an  elongation  of  not 
less  than  8  per  cent  in  -'k  inch.  Officially  there  is  no 
maximum  specified  tor  either  of  those  three  physical  char- 
acteristics; but  as  a  matter  of  fact  any  unusual  condition 
which  is  not  in  conformity  with  recognized  metallurgical 
practice  may  cause  the  chief  government  inspector  for  the 
district  in  which  the  manufacturer  is  located  to  reject  a 
shipment.  Reference  has  been  made  to  certain  points  in 
the  shell  which  must  resist  the  strains  due  to  firing.  The 
nature  of  these  strains  and  condition  of  the  steel  best  suited 
to  meet  them  will  be  understood  from  Fig.  1,  which  shows 
a  cross-section  of  the  British  18-pound  shrapnel  shell.  When 
a  shell  is  fired  from  a  gun,  the  base  A  is  subjected  to  a  blow, 
i.  e.,  a  sudden  increase  of  pressure  w-hich  almost  instantly 
attains  a  maximum  of  12  to  14  tons  per  square  inch,  and 
imparts  the  initial  velocity  to  the  shell,  The  shell,  being 
a  body  at  rest,  opposes  this  velocity  with  its  own  inertia, 
the  result  being  that  both  compressive  and  tensile  strains  are 

TABLE  I.     KEStJLTa  OP  TESTS  TO  DETERMINE  THE  BEST  QUENCHING 
MEDIUM  FOR  SHRAPNEL  SHELLS 


Quenching 

temperature. 

degrees  F. 

Quenching 
medium 

Temperature  of 

quenching 

medium,  degrees  F. 

Scleroscope 
hardness  No. 

1475 
1475 
1475 
1475 
1475 
1475 

Fish  oil 

Coal  oil 

Cottonseed  oil 
Engine  oil . . . 
Oil  of  degnis. 
Water 

90 
90 
90 
90 
90 
90 

50  to  55 
65  to  70 

70  to  75 
75  to  SO 
77to8.T 
K2  to  87 

Hachinery 

set  up  In  the  shell  body.  The  shell  body  assumes  the  con- 
ditions of  a  column  which  has  a  compressive  load  varying 
from  nothing  at  the  nose,  to  a  maximum  at  the  base.  The 
tensile  load  is  due  to  the  inertia  of  the  bullets  inside  the 
shell.  These  bullets  are  subject  to  an  Increasing  compres- 
sive load  from  the  top  down,  the  resultant  strain  being  a 
bursting  effort  which  attains  a  maximum  In  the  region  of 
the  point  K  known  as  the  "set-up  point." 

When  the  time  required  for  the  fuse  to  act  has  elapsed, 
the  powder  charge  is  exploded,  and  the  contents  of  the  shell 
are  blown  forward  in  the  usual  manner.  The  contents  are 
released  either  by  the  stripping  of  the  tljread  of  the  brass 
socket,  or  else  the  walls  of  the  shell  yield  at  the  point  C. 
opening  the  threads  sufficiently  to  free  the  socket.  At  A, 
(the  base)  the  shell  must  be  perfectly  sound  and  free  from 
flaws  such  as  minute  cracks,  etc.,  which  may  allow  the  flame 

TABLE  II.     RESULTS  OF  TESTS  CONDUCTED  TO  SECURE  OENEKAL 

DATA   ON   HEAT-TREATMENT 


Heat  No. 

1 

1 

2 

3 

Carbon,  per  cent 

0.45 

0.52 

0.5<l 

Manganese,   percent.. 

0.(38 

0.62 

0.47 

Decalescent    point,  de- 
grees F 

1400 

1425 

i:«tO 

Quenching  temper- 
ature, degrees  F 

1450 

1475 

1450 

Temi)erature  of  oil. 
degrees  F 

160 

160 

120 

Resultant    hardne.ss, 
scleroscope  No 

(>.")  to  75 

6.J  to  75 

»39 

Temiierature  of  water, 
degrees  F 

75 

Re.sultaiit     hardness, 
sclerosfojje  No 

55  to  60 

Tempered   until  sliow- 
ing  a  scleroscope 

48 
47.8 

48 
48.6 

52 
46.5 

Yield  point,  tons 

Breaking  point,  tons.. 

(i7.9 

65.4 

66.2 

Elongation.  ])er  cent.. 

14.5 

Ki  9 

17.4 

J/acAinpry 

•  For  other  artleles  on  the  manufacture  of  shrapnel  puhllshod  in 
Maohinbuv,  see  "Shrapnel  and  Shrapnel  Manufacture"  by  Douglas  T. 
namllton.  April.  lOir.;  "Machining  Shrapnel  Shells,  Marob.  1915;  and  other 
articles  there  referred   to. 

t  Address:  Metallurgist,  Chapman  Double  Ball  Bearing  Co.  of  Canadn. 
Ltd.,    ;!39-351   Soraureu   Ave..   Toronto.    Canada. 


•  Note;    This  shell  was  then  reheated  and  quenched  in  water  with  results  shown 

from  the  firing  charge  to  strike  through  with  disastrous 
results  to  the  shell  and  gun.  The  metal  in  the  base  must 
not  be  too  hard  or  it  may  fracture  under  the  pressure  of 
the  explosion,  and  it  must  not  be  too  soft  or  It  may  flatten 
out  and  spoil  the  rifling  in  the  bore.  At  the  point  B  there 
is  no  maximum  requirement  so  far  as  tensile  strength  is 
concerned,  but  any  abnormal  strength  is  viewed  with  sus- 
picion unless  it  is  accompanied  by  a  generous  elongation. 
At  B  the  metal  is  particularly  liable  to  distension  while  the 
shell  is  acquiring  velocity,  and  unless  the  shell  is  strong 
enough  to  resist  the  sudden  bursting  strain,  and  the  amount 
of  elongation  is  sufficient  to  cushion  or  absorb  this  strain  at 
the  instant  of  firing,  the  shell  is  liable  to  take  a  permanent 
set  in  the  region  of  point  B,  with  results  mentioned  above. 
The  shell  must  not  be  too  hard  at  the  point  C  as  it  may 
burst,  thus  neutralizing  the  real  object  of  a  shrapnel  shell 
which  is  to  project  the  bullets  forward  with  increased 
velocity  at  the  predetermined  instant,  being  in  fact  an  aerial 
gun  arranged  to  discharge  its  contents  at  any  desired  point 
of  Its  flight.  The  favorite  expression  of  newspaper  corres- 
pondents, "a  fragment  of  shrapnel,"  would  therefore  indicate 
a  prevalence  of  defective  shells  so  far  as  the  enemy  Is 
concerned. 
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Having  gotten  these  requirements  firmly  established  in  his 
mind,  the  heat-treating  expert  is  now  confronted  with  a 
double  problem:  How  is  it  possible  to  give  steel  the  suit- 
able strength;  and  having  done  so,  how  is  it  possible  to 
know  that  the  desired  result  has  been  obtained,  without 
actually  making  test  pieces  from  each  shell.  The  principal 
condition  upon  which  successful  heat-treating  depends  is 
uniformity  of  material.  Carbon  and  manganese  are  the 
principal  substances  which  influence  the  results.  The  exact 
composition  of  steel  specified  by  the  government  is  not  given 
to  any  manufacturers  other  than  steelmakers.  It  is,  however, 
generally  understood  to  be  a  0.50  per  cent  carbon,  0.60  per 
cent  manganese  steel.  Allowing  five  points  variation  in  carbon 
and  10  points  variation  in  manganese,  the  requirements  would 
be  approximately  0.45  to  0.55  per  cent  carbon  and  0.50  to 
0.70  per  cent  manganese.  In  one  carload  of  forgings,  the 
author's  firm  received  shells  from  23  different  heats  or  melts, 
with  carbon  varying  from  0.60  to  0.47  per  cent,  and  mang- 
anese varying  from  0.03  to  0.4'J  per  cent,  with  all  possible 
combinations  and  proportions  between  these  limits.  The 
number  of  forgings  supplied  from  each  heat  varied  from 
one  up  to  1200  so  that  the  question  of  determining  the  best 
temperature  for  each  carbon  content  was  indeed  quite  im- 
practicable. Many  manufacturers  at  the  present  moment 
may  be  in  a  similar  position,  and  the  gravity  of  the  situa- 
tion, both  from  a  financial  and  a  military  point  of  view,  may 
justify  a  somewhat  detailed  description  of  the  method  which 
was  followed  in  treating  shells  of  such   varying  composition. 

It  is  generally  known  to  manufacturers  that  the  highest 
tensile  strength  of  steel  is  obtained  by  cooling  it  rapidly  from 
a  temperature  slightly  higher  than  the  decalescent  point  or 
critical  temperature.  The  degree  of  hardness  resulting  from 
this  operation  can  be  ascertained  quickly,  accurately,  and 
repeatedly  by  means  of  the  scleroscope.  The  degree  of  hard- 
ness thus  shown  is  a  reliable  indication  of  the  probable 
strength  of  the  material;  that  is  to  say,  after  making  due 
allowance  for  different  makes  of  steel  and  varying  pro- 
portions of  the  principal  constituents,  the  scleroscope  read- 
ings are  a  reliable  indication  of  the  results  which  may  be 
expected  when  a  tensile  test  is  made  of  any  given  shell. 
In  the  opening  months  of  the  shell  business,  considerable 
reliance  was  placed  on  the  accurate  determination  of  the 
decalescent  point.  Forgings  of  varying  analysis  were  re- 
ceived; the  carbon  being  from  0.48  to  0.53  per  cent,  and  the 
manganese  from  0.54  to  0.69  per  cent.  All  steels  whose  com- 
position was  within  those  limits  showed  a  decalescent  point 
of  between  1390  and  1425  degrees  F.,  and  when  quenched  in 


TABLE  III.     RESULTS  OF  TESTS   ON  SAMPLES  TAKEN  FROM  A  SBELL 
WITH  A  SCLEROSCOPE  HABDNBS8  NO.  OF  48  TO  62 
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water  at  50  degrees  F.  above  the  decalescent  point,  such 
steels  would  have  a  scleroscope  hardness  number  a£  high 
as  85;  but  when  quenched  In  ordinary  fish  oil  the  hardness 
was  only  slightly  over  50,  the  sample  being  1  inch  square 
and  %  inch  thick.  A  complete  shell  quenched  in  fish  oil 
would  show  a  scleroscope  hardness  number  at  the  set-up 
point  of  3S  to  40.  Test  pieces  from  such  a  shell  failed  to 
reach  the  minimum  breaking  strength  of  56  tons  by  the 
narrow  margin  of  0.6  tons,  and  this  failure  brought  up  the 
question  of  which  was  the  best  quenching  medium.  A 
series  of  experiments  gave  the  results  presented  in  Table  I; 
all  conditions  were  equal  in  each  test,  and  the  test  pieces 
were  all  made  from  the  same  forging. 

From  the  results  of  the  tests  presented  in  Table  I,  oil  of 
degras,  commercially  known  as  "No.  2  soluble  quenching 
oil,"  was  selected  as  the  quenching  medium  and  operations 
were  commenced  on  forgings  supplied  from  two  separate 
heats.  The  results  were  all  that  could  be  desired  until  forg- 
ings were  received  from  a  certain  heat,  which  would  not 
respond  to  treatment  based  upon  the  results  of  preliminary 
experiments.  Investigation  yielded  the  results  presented  in 
Table  II.  While  water-treatment  of  the  forgings  from  Heat 
No.  3  gave  satisfactory  strengths  under  test,  the  liability  of 
shells  to  crack,  owing  to  their  thin  walls  contracting  more 
rapidly  than  the  base,  was  a  fatal  objection  to  this  method. 
Attention  should  be  called  to  the  fact  that  while  the  tem- 
perature at  which  quenching  should  be  done  is  specified  by 
the  government  at  1560  degrees  F..  manufacturers  are  not 
tied  down  to  this  particular  temperature.  What  Is  required 
is  that  the  manufacturers  shall  so  treat  the  material  that  It 
will  fulfill  the  requirements  already  stated.  If  while  ful- 
filling the  requirements,  should  the  treatment  prove  detrimen- 
tal to  the  shell  in  other  respects,  then  it  is  time  for  the  manu- 
facturer to   worry. 

Referring  to  results  presented  in  Table  II,  Heat  No.  3, 
it  will  be  observed  that  the  manganese  is  only  0.47  per 
cent  with  carbon  0.50  per  cent.  Comparing  Heat  No.  3  with 
Heat  No.  1,  it  is  evident  that  an  increase  of  5  points  carbon 
is  more  than  offset  by  a  reduction  of  21  points  in  the 
manganese.  Increase  of  temperature  seemed  to  offer  the 
greatest  possibilities  and  sample  shells  were  drawn  every 
12io  degrees  up  to  1675  degrees  F.  The  greatest  hardness 
was  obtained  at  1637 ':«  scleroscope  readings  of  50  to  55  be- 
ing the  average.  This  was  not  considered  satisfactory,  and 
the  oil-circulating  pump  was  speeded  up.  Scleroscope  read- 
ings as  high  as  65  were  frequently  obtained  at  a  quenching 
temperature  of  approximately  1635  degrees,  and  when  the 
shell  was  tempered  to  read  48  to  52  on  the  scleroscope, 
three  test  pieces  from  one  shell  gave  the  results  presented 
in  Table  III.  A  careful  study  of  this  data  revealed  the  fact 
that,  while  a  low  carbon,  low  manganese  steel  hardens  satis- 
factorily within  a  very  limited  range  of  temperature,  a 
medium  steel  has  a  wider  range,  and  a  high  steel  a  still 
wider  range  of  hardening  temperature. 

When  the  shipment  of  mixed  heats  previously  referred  to 
was  treated,  the  method  pursued  was  to  take  0.50  per  cent 
carbon  and  0.50  per  cent  manganese  as  a  base  composition 
which  hardened  at  1600  degrees  F.  to  show  55  to  65  hardness 
on  the  scleroscope.  Then:  (a)  If.  for  every  point  of  carbon 
below  50  there  be  present  1  or  more  points  of  manganese 
above  60,  the  steel  should  harden  satisfactorily  at  1600  de- 
grees F.     (bt  If.  for  every  point  of  manganese  below  50  there 
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be  present  2  or  more  points  of  carbon  above  50,  the  steel 
should  harden  aatlsfactoriiy  at  1600  degrees  F.  (c)  If  both 
carbon  and  manganese  be  below  0.50  per  cent,  increase  the 
hardening  temperature  121/^  degrees  F.  for  each  point  of 
manganese  short  of  50,  and  6V4  degrees  F.  for  each  point  of 
carbon  short  of  50.  (d)  If  both  carbon  and  manganese  are 
above  0.50  per  cent,  a  hardness  number  above  55  will  prob- 
ably be  obtained  at  a  quenching  temperature  of  1600  degrees 
F.,  but  the  maximum  hardness,  i.  e.,  75  to  80  will  be  obtained 
at  a  somewhat  lower  temperature,  the  exact  temperature 
being  most  easily  found  by  starting  at  1500  degrees  F.  and 
trying  a  couple  of  sample  shells  every  25  degrees  F.  until 
a  maximum  hardness  is  obtained.  Forgings  containing  0.50 
to  0.55  per  cent  carbon  and  0.54  to  0.62  per  cent  manganese  in 
any  varying  proportions  may  be  hardened  at  1600  degrees  F. 
to  show  a  hardness  number  of  55  to  75;  and  when  tempered 
to  give  a  hardness  number  of  from  48  to  52  they  will  yield 
the  following  results:  yield  point,  45  to  50  tons;  brealiing 
point,  65  to  70  tons;  and  elongation,  14  to  20  per  cent. 

Looking  back,  (c)  offers  a  basis  for  charting  the  harden- 
ing points  in  a  fairly  approximate  manner,  to  form  a  guide 
as  to  where  the  best  hardness  may  be  obtained.  Such  a 
chart  is  shown  in  Pig.  2.  By  following  the  horizontal  and 
vertical  lines  from  the  carbon  and  manganese  content  until 
they  intersect,  a  diagonal  line  will  be  found  which  will  in- 
dicate the  temperature  at  or  about  which  the  maximum 
hardness  will  be  obtained.  This  does  not  prevent  the  use  of 
1600  degrees  P.  as  the  average  temperature  for  the  majority 
of  shells,  provided  they  are  strong  enough  when  hardened  at 
that  temperature;  but  where  shells  do  not  harden  satis- 
factorily at  1600  degrees  F.,  the  chart  offers  an  alternative 
method  subject  to  such  variation  as  may  arise  due  to  the 
use  of  steel  from  different  makers,  etc.  The  author's  prac- 
tice is  to  make  careful  scleroscope  readings  of  each  piece 
before  pulling.  Care  must  be  taken  to  have  a  uniform  sur- 
face on  both  sides,  all  tool  marks  being  removed  with  fine 
emery  cloth.  The  points  tested  are  shown  at  A,  B  and  G  in 
Fig.  1.  After  the  test  piece  is  made,  the  value  of  the  hardness 
number  increases  as  a  result  of  the  piece  being  solidly  sup- 
ported in  the  scleroscope,  whereas  when  the  reading  is  made 
on  the  shell,  the  arched  form  of  the  wall  acts  as  a  spring, 
and  absorbs  the  shock  to  some  extent.  Readings  thus  in- 
crease from  2  to  10  points  after  the  test  piece  is  finished. 

A  careful  study  of  the  data  presented  in  Table  IV  re- 
veals the  fact  that  results  are  not  always  consistent.  With 
an  increase  of  carbon,  one  occasionally  finds  an  increase  in 
elongation  and  vice  versa;  and  the  results  due  to  variations 
in  manganese  content  are  similarly  unreliable.  In  order 
to  secure  a  degree  of  uniformity  in  hardness,  which  will  bo 
suflJcient  to  insure  test  pieces  standing  up  successfully,  it 
is  necessary  to  have  the  shell  hard  inside  as  well  as  outside, 
and  a  method  of  doing  this  Is  referred  to  later.     Assuming 

now      that      the  

shell  has  been 
tempered,  it  la 
rough  -  polished 
on  a  canvas  buft- 
i  n  g  wheel 
around  the  out- 
side of  B.  Fig. 
1  for  a  width  of 
at  least  1  inch. 
Readings  by  the 
scleroscope  are 
made  on  a  zone 
%  inch  wide 
and  if  they  are 
between  46  and 
52  the  shell  may 
be  relied  upon  to 
show  good  re- 
sults in  the 
tensile  test.  In 
making  test 
pieces,   it   is  de- 
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sirable  to  cut  the  piece  from  a  spot  which  reads  4S  to  50;  and 
in  machining  the  test  piece,  care  should  be  taken  to  remove  an 
equal  quantity  of  metal  from  either  side  of  the  wall  so  that 
the  test  piece  is  a  true  specimen  of  the  average  wall 
structure.  Where  a  shell  is  carelessly  quenched,  and  the 
test  piece  so  machined  that  the  surface  on  one  side  is  prac- 
tically the  same  as  the  inner  side  of  the  wall,  the  results 
would  not  be  a  true  indication  of  the  real  average  strength, 
and  a  lot  of  shells  might  possibly  be  rejected  on  account  of 
a  slight  oversight  in  this  respect.  Reference  has  been  made 
to  the  base  .-i,  Fig.  1.  Forging  defects  show  up  here  oc- 
casionally and  in  such  cases  the  shell  is  at  once  condemned. 
These  flaws  take  the  form  of  small  cracks,  from  the  width 
of  a  hair  up  to  1/16  inch.  They  seldom  can  be  detected 
until   after   heat-treating,   and   are   most   easily   observed   by 

polishing  the 
base  on  a  disk 
grinder.  Losses 
in  this  respect 
vary,  but  might 
average  about 
0.20  per  cent. 
The  hardness  of 
the  base  itself 
may  vary  from 
38  to  50,  which 
insures  an 
ample  degree  of 
toughness  and 
avoids  all  pos- 
sibility of  the 
shell  cracking 
under  fire. 

Many  methods 
of  heating, 
quenching,  a  n  - 
nealing  and 
cleaning    are    in 
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Fig:.    4. 


Special    AjTangreinent    of    Scleroacope    for    Testing 
Shrapnel   Shells 


use  by  the  different  firms  engaged  in  sliell  making.  For 
rapidity  of  output,  cleanliness  of  the  resulting  product, 
ease  and  economy  of  operation,  and  uniformity  and  con- 
trol of  results,  the  author  Is  in  favor  of  the  lead  bath 
for  hardening,  and  semi-muffle  furnace  for  annealing.  In 
one  case  the  use  of  a  lead  bath  by  a  skilled  operator  yielded 
excellent  results  both  as  to  economy  and  uniformity,  but 
when  the  output  exceeds  500  shells  per  12  hours,  a  semi- 
continuous  furnace  meets  the  requirements  to  better  ad- 
vantage. The  layout  of  a  hardening  room  for  an  output  of 
12,000  shells  per  week  is  given  in  Fig.  3.  The  lead  baths 
•consist  of  a  rectangular  pot  of  suitable  capacity,  resting  on 
a  4%-inch  hearth  built  of  common  firebrick  and  heated  by 
either  oil  or  gas  burners  below  the  hearth.  They  are  built 
In  pairs  with  a  common  wall  between,  which  is  thick  enough 
to  provide  a  flue  to  carry  off  products  of  combustion.  The 
quenching  tanks  are  rectangular,  water-Jacketed,  and  pro- 
vided with  two  quenching  cradles  each.  These  cradles  are 
arranged  to  swing  lengthwise  in  the  tank  and  when  the  car- 
rier holding  the  shell  is  lowered  into  the  oil,  a  pipe  is  auto- 
matically extended  downward  Into  the  shell  and  introduces 
cold  oil  In  the  Inside  of  the  shell,  while  the  operator  swings 
the  cradle  back  and  forth  in  the  tank,  thus  cooling  the 
outside  of  the  shell  at  the  same  time.  This  method  of 
quenching  has  enabled  the  writer  to  harden  shells  which, 
by  reason  of  low  carbon  and  manganese,  defled  all  conven- 
tional m'ethods  of  dipping  and  swinging  back  and  forth  with 
tongs.  The  output  per  man 
with  this  apparatus  is  largely 
in  excess  of  any  hand  method, 
while  the  uniformity  and  de- 
gree of  hardness  is  all  that 
could  be  desired. 

The  oil  pump  draws  the 
oil  from  a  depth  of  6  inches 
below  the  surface  and  pumps 
it  through  100  feet  of  1-inch 
copper  pipe  arranged  in  two 
50-foot  coils  in  parallel.  The 
cooled  oil  is  delivered  into  an 
overhead  reservoir,  the  over- 
flow being  connected  to  both 
tanks  equally.  After  quench- 
ing,   the    shells    are    set    on 
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from  the  body  of  the  furnace,  by  means  of  vertical  sliding  doors ; 
and  a  rack  holding  a  number  of  shells  Is  deposited  on  the 
rails  at  the  front  end  of  the  hearth,  the  door  is  elevated  and 
the  rack  is  slid  into  the  main  chamber.  After  a  suitable 
lapse  of  time  another  rack  is  Introduced,  and  so  on  until 
the  first  rack  is  ejected  at  the  rear  end  of  the  furnace. 
The  shells  are  now  hot  enough  to  loosen  all  foreign  matter 
on  the  surface,  and  a  few  seconds  brushing  with  a  wire 
brush  cleans  out  the  driving  band  groove,  and  leaves  the 
shell  with  a  delicate  brown  oxidized  finish.  The  shell  is 
now  spotted  on  three  places  with  a  canvas  buff  and  tested 
for  hardness  on  the  scleroscope.  Fig.  4  shows  the  arrange- 
ment of  the  scleroscope  aa  used  by  the  writer.  The  shell 
Is  supported  on  a  single  narrow  V-block  with  hardened 
edges,  situated  Immediately  under  the  set-up  point.  A  nar- 
row strip  supports  the  open  end  of  the  shell,  thus  giving 
a  three-point  support,  while  a  vertical  stop  at  the  back  of  the 
shell  maintains  it  in  a  position  tangential  to  the  radius  of 
the  swinging  arm.  The  usual  rubber  bulb  was  soon  dis- 
pensed with  as  being  quite  unsulted  for  such  hard  service, 
and  a  small  pump  cylinder  substituted.  The  piston  in  the 
cylinder  Is  operated  by  a  downward  pressure  of  the  heel 
on  the  pedal  to  give  compression,  and  a  spring  inside  the 
cylinder  gives  the  necessary  pull  when  the  scleroscope 
hammer  Is  to  be  raised  by  suction.  After  being  tested  the 
shells  are  ready  for  "nosing  in." 
•     •     • 

STANDARD   JIG  FASTENING 

BV    CHARLES   C    ANTHONY" 

In  shops  where  a  great  many  Jigs  are  used,  confusion  is 
bound  to  occur  If  some  uniform  system  Is  not  adopted  for 
securing  the  Jigs  to  the  machines  on  which  they  are  to  be 
used.  In  some  cases  the  Jig  is  put  on  the  faceplate  of  a  lathe 
or  other  machine  for  which  It  Is  intended,  the  correct  po- 
sition determined,  and  the  Jig  is  then  bolted  In  place.  Obvi- 
ously where  such  a  course  is  followed,  the  setting  up  of  a 
machine  takes  a  lot  of  unnecessary  time.  To  overcome  this 
difficulty,  some  shops  resort  to  the  practice  of  drilling 
dowel-pin  holes,  but  where  this  Is  done  for  a  number  of  dif- 
ferent jigs,  the  operator  is  frequently  in  doubt  as  to  which 
holes  belong  to  the  particular  jig  which  he  Is  setting  up. 

In  order  to  enable  any  Jig  to  be  used  on  any  lathe,  the 
writer  adopted  the  following  method.  A  narrow  circular 
groove  4  Inches  in  diameter  by  about  \^  inch  in  depth  was 
turned  In  the  faceplate  of  each  lathe,  as  shown  at  A.  and  all 
Jigs  were  made  with  a  ring  of  the  proper  dimensions  to  enter 
this  groove.  In  this  way  all  Jigs  are  Interchangeable  be- 
tween different  machines  and  there  is  no  loss  of  time  In 
setting  up.  For  use  on  milling  machines,  shapers,  planers 
and  other  machine  tools  on  which  Jigs  and  fixtures  are  em- 
ployed, a  similar  method  has  been  adopted,  except  that  a 
graduated  base  H  is  made;  the  circular  groove  is  cut  In  this 
base  and  the  base  is  clamped 
to  the  table  of  the  machine  In 
the  usual  way.  A  feature  of 
this  method  is  that  any  Jig 
can  be  set  up  on  any  machine 
which  Is  Idle,  so  that  loss  of 
time  which  would  otherwise 
result  through  waiting  for  a 
given  machine  is  avoided.  Old 
Jigs  and  fixtures  can  be 
adapted  to  this  system  by 
turning  a  groove  in  the  base 
of  the  fixture,  and  then  fit- 
ting a  ring  into  this  grooTe. 
which  is  of  the  proper  site 
to  enter  the  circular  groore 
in  the  faceplate  or  graduated 


draining  racks,  and  then  washed  in  boiling-water  and  sal-soda, 
placed  on  another  draining  rack  and  then  roughly  brushed  on 
wire  brushes  ready  for  tempering.  The  tempering  furnace  is 
of  rectangular  form,  and  consists  of  a  long  flat  hearth  with  rails 
laid  lengthwise  on  it.     At  each  end  a  space  is  partitioned  oft 


base  which  supports  the  fixture.  The  method  has  proved  a 
valuable  one.  and  may  Interest  other  mechanics  who  have 
met  with  the  same  difficulties  as  the  writer.  It  Increases  the 
eflJclency  of  the  shop. 


'  Addreaa:   S12  rmnkUn  St.,   RMdlat.   Pi. 
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GRINDING   CONE   PULLEYS   AT  THE 
NORTON   PLANT* 

BY  HABBY  W.  AULTt 

It  is  the  purpose  of  this  article  to  describe  the  grinding 
of  three-step  cast-Iron  cone  pulleys  of  the  form  shown  in 
Fig.    1,   and   also   to 


quires  re-truing.  The  rough-grinding  is  the  most  important 
operation  as  the  reeultB  obtained  at  this  time  are  responsible 
for  the  accuracy  of  the  finished  pulleys. 

In  truing  the  grinding  wheel  for  the  roughing  operation, 
the  diamond  is  traversed  very  rapidly  across  the  face  of  the 
wheel  and  leaves  it  quite  rough.  This  condition  is  desir- 
able    as   the   pulleys 


Pig.  1 


Figs. 


explain  the  use  of 
the  attachment  em- 
ployed for  truing  the 
grinding  wheels  to 
the  shape  illustrated 
in  Pig.  2.  Probably 
the  best  way  to  give 
the  reader  an  idea 
of  the  condition  in 
which  the  work 
comes  to  the  grind- 
ing machine  will  be 
to  briefly  describe 
the  roughing  opera- 
tions performed  on 
the  crown  and  bevel 
of  the  pulleys.  The 
pulley  castings  come 
to  the  factory  in  lots 
of  200  and  are 
drilled  and  reamed, 
have  the  inside 
turned  and  the  hub 
turned  and  faced;  in 
addition,    the    pulleys    are    faced    on    each    end. 

After  these  operations  have  been  performed,  the  work  is 
taken  to  a  16-inch  Reed  engine  lathe,  which  is  equipped 
with  a  forming  attachment  for  roughing-out  the  crown  on 
the  pulleys.  A  gang  tool  is  used  for  this  operation  so  that 
cuts  may  be  taken  over  each  of  the  three  steps.  The  rate 
of  production  is  100  pulleys  in  a  ten-hour  day.  The  next 
operation  consists  of  turning  the  bevel  between  the  steps 
on  the  pulleys.  A  gang  tool  is  also  employed  for  this  work, 
which  is  done  on  the  same  lathe  that  was  employed  for  form- 
ing the  crowns.  On  the  bevel  turning  operation,  the  rate 
of  production  is  150  pulleys  per  day.  After  completing  this 
operation  the  pulleys  are  ready  for  grinding. 

For  the  grinding  operation,  a  10-inch  Norton  plain  grind- 
ing machine  is  employed,  the  machine  being  equipped  with 
a  20K  alundum  wheel.  The  truing  device,  which  is  shown 
in  place  on  the  machine  in  Fig.  3,  is  provided  with  a 
templet  A  which  is  formed  to  the  desired  shape.  The 
diamond  B  is  traversed  across  the  face  of  the  grinding  wheel 
by  means  of  the 
handwheel  C,  and  the 
roll  D  which  con- 
trols the  movement 
of  the  diamond,  is 
held  in  contact  with 
the  templet  A  by 
means  of  a  spring 
located  under  the 
arm  E.  The  pulleys 
are  subjected  to 
rough-  and  finish- 
grinding  operations 
and  are  handled  in 
lots  of  four,  as  ex 
perience  has  slicwn 
that  four  |iiill.,\  i 
all  that  a  wluel  u  ill 
grindj   before    It   a> 
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are  out  of  round  as 
much  as  1/32  inch  in 
some  cases,  and  as  a 
result  it  is  necessary 
for  the  grinding 
wheel  to  cut  both 
freely  and  rapidly. 
The  wheel  is  fed 
straight  into  the 
work,  grinding  one 
crown  and  one 
beveled  face  at  each 
traverse.  After  four 
pulleys  have  been 
rough-ground  in  this 
way,  the  grinding 
wheel  is  dressed 
preparatory  to  the 
performance  of  the 
finishing  operation. 
In  truing  the  wheels 
ready  for  the  finish- 
ing cut,  the  diamond 
is  traversed  across 
the  face  of  the  wheel  at  a  much  slower  speed  and  leaves  the 
face  of  the  wheel  very  smooth.  After  truing  the  grinding 
wheel,  the  four  pulleys  are  finish-ground  by  feeding  in  the 
wheel  as  in  the  case  of  the  roughiag  operation,  and  merely 
cleaning  out  the  marks  left  by  the  roughing  cut.  The  grind- 
ing machine  table  is  located  for  each  step  of  the  pulley  by 
means  of  a  spacing  bar  which  brings  it  up  to  a  positive  stop 
for  each  successive  step  on  the  pulley.  The  rate  of  pfoduc- 
tion  is  eight  pulleys  an  hour,  which  includes  the  performance 
of  both  roughing  and  finishing  operations.  This  means  that 
from  75  to  SO  pulleys  are  ground  per  day. 

When  one  stops  to  consider  the  very  satisfactory  results 
w^hich  are  obtained  by  this  method,  and  the  condition  of 
the  pulleys  as  they  come  to  the  grinding  machine,  it  will 
be  granted  that  the  rate  at  which  the  work  is  turned  out 
is  exceptionally  high.  In  order  to  give  an  idea  of  the  de- 
gree of  accuracy  which  is  obtained,  it  may  be  mentioned 
that  the  wheels  will  not  pass  inspection  if  a  step  runs  0.005 
inch   out   of  true,   and   on   most  wheels  the  error  does  not 

exceed  0.003  inch. 
The  finish  Is  perfect. 
To  those  who  have 
had  experience  in 
using  a  lathe  to  ma- 
chine frail  pulleys  of 
the  kind  referred  to 
in  this  article,  try- 
ing to  keep  ihem  as 
nearly  round  as  pos- 
sible and  still  main- 
tain a  satisfactory 
rate  of  production, 
these  results  will  be 
as  much  of  a  sur- 
prise as  they  were 
to  the  writer,  the 
first  time  he  saw  the 
work  done.  The 
method  described 
will,  therefore,  no 
doubt  be  of  interest 
to  mechanics  in  gen- 
eral, and  is  of  con- 
siderable value. 
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HE  grinding  of  plane  surfaces  is  called  surface 
grinding  and  differs  from  cylindrical  grinding  In 
many  respects.  In  the  first  place,  the  wheel 
makes  greater  contact  with  the  work,  especially 
when  cup  or  cylinder  wheels  are  used;  con- 
sequently, more  trouble  is  experienced  with 
heating  and  warping.  Surface  grinding  in  connection  with  tool- 
room work  is  generally  done  dry,  and  is  used  chiefly  as 
a  means  for  correcting  hardened  parts  or  in  cases  where  ex- 
ceptional accuracy  is  desired.  It  is  also  used  for  sharpening 
tools  such  as  punches  and  dies,  etc.  When  surface  grinding 
is  done  wet,  little  trouble  is  experienced  in  heating  and 
warping,  but  It  is  not  always  feasible  to  use  water  or  other 
cooling  lubricants,  owing  to  the  nature  of  the  work,  and 
other  requirements,  and  dry  grinding  must  sometimes  be 
resorted  to.  In  the  following  will  be  given  several  interest- 
ing methods  for  preventing  undue  heat  and  warping  in  grind- 
ing dry,  as  well  as  examples  of  work  with  complete  data. 
Methods  of  Preaentiner  Wheel  to  Work  for  Surfnce  Orindlnp 
Surface  grinding  is  done  on  several  different  types  of  ma- 
chines, some  of  which  are  adapted  principally  to  tool-room 
work  and  others  to  general  manufacturing.  The  most  com- 
mon method  of  grinding  a  flat  surface  and  one  that  is  gen- 
erally used  on  tool-room  work  is  shown  at  A  in  Fig  1.  The 
work  (i  is  traversed  back  and  forth  beneath  the  grinding 
wheel  6.  as  indicated  by  the  dotted  line,  and  either  the  wheel 
or  work  is  fed  laterally  at  each  end  of  the  stroke,  so  that 
the  wheel  gradually  grinds  the  entire  surface. 

•  For  aililltlonal   Infornintlon   on   grliidiug.   grliidlnp   Trh«»lii.    nnrt    nUI"'<l   nob. 
Jecta   soo    "lutiTmil  Oilmling."    lu    the  Augusl.    11>1.'.     m.mb.r   nn.l   ..tli.r    nrtlrl.-n 


With  this  method  of  grinding,  especially  on  thin  work, 
considerable  trouble  is  experienced  with  local  heating  and 
warping.  In  order  to  reduce  this  trouble  to  a  minimum, 
light  cuts  with  coarse  traverse  feeds — almost  equal  to  the 
width  of  the  face  of  the  wheel  per  each  stroke — are  advis- 
able. The  chief  cause  of  warping  is  due  to  the  fact  that 
the  heat  generated  by  grinding  cannot  be  absorbed  quickly 
enough  by  the  body  of  the  metal  to  allow  it  to  expand  uni- 
formly and  the  e.xpanslon  of  the  heated  surfaces  causes  it 
to  assume  a  convex  shape.  When  the  wheel  is  removed  and 
the  heat  has  been  absorbed  by  the  work,  the  surface  which 
has  been  ground  will  be  concave,  and  to  grind  it  perfectly 
fiat,  light  cuts  with  fast  side  feeds  of  the  wheel  are  neces- 
sary in  order  to  insure  a  more  even  distribution  of  heat. 

Another  method  of  producing  flat  surfaces  is  shown  at  B 
in  Fig.  1.  In  this  case,  it  will  be  noticed  that  the  wheel  6 
is  slightly  greater  in  width  than  the  work,  and  covers  the 
entire  surface  to  be  ground.  When  using  this  type  of  wheel, 
the  grinding  must  be  done  wet  as  the  surface  contact  of  the 
wheel  on  the  work  is  greatly  Increased.  When  the  grinding 
is  done  wet,  very  accurate  work  can  be  secured. 

The  diagram  at  C  shows  still  another  method  of  producing 
flat  surfaces.  The  wheel  6  in  this  case  is  of  the  cylinder 
or  ring  type,  and  the  vertical  surface  c  Is  grround  by  being 
traversed  past  the  face  of  the  wheel;  hence  this  is  often 
called  face  grinding.  This  method  is  used  quite  extensively  in 
the  grinding  of  comparatively  large  castings  such  as  crank- 
case  covers,  gear  housings,  crank-cases,  and  similar  work. 

The  diagram  shown  at  D  illustrates  the  operation  of  what 
is  known  as  the  vertical  surface  grinder.  The  grinding  is 
done   by    either   a    cup   or   cylinder    wheel    ts   which    revolves 
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Fig.    1. 


Diagram    illustrating   Varion'?    Ways    of    applying 
Grinding    'Wheel    to    Work 


about  a  vertical  axis.  Tlie  work  a  is  lield  on  a  reciprocating 
table  by  means  of  a  magnetic  chuclf  or  other  device,  and  is 
traversed  back  and  forth  beneath  the  grinding  wheel.  The 
wheel-head  remains  stationary  as  far  as  lateral  motion  is 
concerned,  and  is  fed  down  gradually  at  the  end  of  each 
stroke  until  the  desired  amount  of  material  has  been  re- 
moved.    The  grinding  is  done  wet. 

The  diagram  shown  at  E  illustrates  the  operation  of  an- 
other type  of  vertical  surface  grinding  machine.  In  this  case 
the  work-table  has  a  rotary  instead  of  a  reciprocating  move- 
ment, and  the  head  carrying  the  cylinder  wheel  6  is  fed 
down  a  certain  amount  tor  each  revolution  of  the  work- 
table.  This  type  of  machine  is  suitable  for  grinding  a 
large  variety  of  work,  such  as  piston  rings,  facing  sides  of 
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ball  bearing  race  rings,  and  many  other  machine  and  engine 
parts.  It  can  also  be  used  for  the  grinding  of  the  sides  of 
saws,  the  required  clearance  being  obtained  by  setting  the 
axis  of  the  wheel-spindle  to  an  angle  less  than  90  degrees 
with  the  top  surface  of  the  work-table. 

Coolln(f  Water  for  Surface  brindin« 

When  it  is  possible  to  use  water,  the  trouble  generally 
experienced  from  heating  and  warping  of  the  work  can  be 
overcome.  For  the  grinding  of  cast  iron  and  hardened  steel, 
sufBcient  sal-soda  should  be  added  to  the  water  to  prevent 
rusting.  For  grinding  soft  steel,  it  is  advisable  to  add  some 
cutting  oil  to  the  soda  water,  as  this  will  improve  the  finish 
on  the  work.  The  amount  of  oil  used  in  the  soda  water  is 
generally  in  the  proportion  of  1  gallon  of  mineral  lard  oil 
to  32  or  3.5  gallons  of  soda  water.  On  machines  of  the  type  il- 
lustrated by  the  diagrams  T>  and  E,  Fig.  1,  plenty  of  cutting 
lubricant  sh;)uld  be  used  inside  the  rim  of  the  wheel,  as 
over-heating  of  the  wheel-face  Is  likely  to  cause  cracking. 
In  most  cases,  no  additional  lubricant  would  be  required  ex- 
cept for  broad  surfaces  where  it  may  be  necessary  to  use  an 
outside  nozzle  to  assist  in   cooling  the  work. 

Preventing  Thin  Work  from  Warpini?  When  Grindincr  Dry 

When  it  is  necessary  to  grind  thin  pieces  accurately, 
many  different  methods  to  prevent  warping  are  resorted  to. 
One  method  that  has  been  used  with  success  is  illustrated 
diagramatically  in  Fig.  2.  The  piece  to  be  ground  is  y^  inch 
thick,  %  inch  wide,  by  6  inches  long,  and  is  made  from  steel 
casehardened.  In  grinding  this  piece  by  holding  it  in  direct 
contact  with  the  face  of  the  magnetic  chuck,  it  is  practically 
impossible  to  bring  it  to  a  uniform  thickness.  The  method 
adopted  in  grinding  this  particular  piece  was  to  rough  it  out 
by  holding  it  in  direct  contact  with  the  magnetic  chuck, 
leaving    about    0.002    inch    to    remove    in    finishing.      Two 


Fig.  3. 


Method  used  in  holding  a  Number  of  Very  Thin 
Pieces  on   a  Heald  Magnetic   Chuck 


Fig.  2.      Method  of  holding  a  Thin  Piece  to  prevent 
warping   when   grinding  Dry 


accurately  ground  parallel  strips  w^ere  then  placed  on  the 
magnetic  chuck  with  the  work  located  on  them  in  about 
the  position  shown.  The  current  was  then  turned  on  for  the 
operation  of  finish-grinding.  The  first  step  was  to  true  the 
face  of  the  wheel,  which  it  will  be  noticed,  is  provided  with 
eight  diagonal  notches  cut  in  its  periphery  at  an  angle  of 
45  degrees  with  the  axis  of  the  wheel-spindle.  The  work 
was  then  ground  by  taking  very  light  cuts  with  coarse  side 
feeds  and  rapid  table  traverses,  the  work  being  inverted 
after  taking  a  cut  from  each  side. 

By  holding  the  work  in  this  manner,  warping  was  prac- 
tically eliminated  because  of  the  reduced  chances  for  over- 
heating. A  current  of  air  is  allowed  to  pass  through  freely 
under  the  work  at  all  points,  except  where  it  contacts  with 
the  parallel  strips.  In  addition,  the  diagonal  notches  in  the 
wheel-face  convert  the  wheel  into  a  fan,  assisting  in  cooling 
the  work.  Even  with  this  method  of  holding  and  grinding, 
it  would  be  impossiblo  to  get  the  piece  absolutely  flat  with- 
out inverting  it  after  every  cut.  This  method,  of  course,  is  not 
recommended  for  manufacturing  purposes  as  the  expense 
would  be  prohibitive  and  this  illustration  is  given  simply 
to  show  how  a  thin  piece  of  work  can  be  ground  accurately 
when  it  is  impossible  to  use  water. 
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Figs.  3  and  4  show  another  method  of  holding  thin  work 
to  prevent  warping  when  grinding.  In  this  case  the  work 
being  ground  is  a  steel  plate  0.050  inch  thick  by  %  inch 
wide  hy  1  1/16  inch  long,  which  must  be  ground  to  a  limit 
of  0.0005  inch  in  thickness  from  end  to  end  and  parallel. 
The  method  of  grinding  these  pieces  was  to  arrange  48  of 
them  on  a  Heald  6  by  8  inch  rectangular  magnetic  chuck 
in  the  manner  shown  in  Fig.  4.  Instead  of  placing  the  chuck 
on  the  grinding  machine  table  in  the  usual  manner,  that  is 
with  the  magnetic  poles  parallel  with  the  axis  of  the  wheel- 
spindle,  the  position  was  reversed  so  that  the  poles  were  at 
right  angles  to  the  axis  of  the  wheel-spindle.  The  pieces 
were  then  arranged  in  double  rows,  butted  together,  and 
overlapping  the  non-magnetic  surfaces  in  the  manner  il- 
lustrated. While  this  arrangement  reduced  to  a  certain  ex- 
tent the  strength  of  the  magnetic  flux,  it  made  possible  the 
holding  down  of  the  pieces  with  an  equal  pressure  for  their 
entire  length.  In  order  to  prevent  undue  heating,  a  wheel 
of  the  shape  shown  in  Fig.  3  was  adopted.  The  efficiency 
of  this  method  of  holding  is  proved  by  the  fact  that  1320 
pieces  were  ground  to  the  limits  required  in  30.6  hours. 
Holdinif  Warped  or  Spruntr  Work 

If  a  thin  or  light  piece  is  warped  when  it  comes  to  the 
surface  grinding  machine,  considerable  care  must  be  exer- 
cised in  holding  it  in  order  to  prevent  distortion.  For  In- 
stance, if  it  is  held  on  a  magnetic  chuck,  the  pull  of  the 
chuck  may  so  distort  it  as  to  make  it  out  of  true  when 
released.  Turning  such  a  piece  over  several  times  during 
the  grinding  will,  to  a  certain  extent,  eliminate  much  of  the 
variation.  When  grinding  large  thin  parts  with  a  vertical- 
spindle  rotary  type  of  machine,  warping  can  be  minimized  by 
placing  the  work  central  on  the  chuck,  using  suitable  stops, 
and  grinding  the  first  side  without  using  any  magnetic  current. 


Fig.    4.       Diagri 


n    showing  Arrangement   of   Pieces   held 
Chuck    shown    in    Fig.    3. 


This  operation  need  only  be  carried  far  enough  to  clean  up  the 
surface  on  one  side  to  a  fair  bearing  and  present  a  flat  sur- 
face to  the  chuck  so  that  it  can  be  held  magnetically.  Large 
thin  plates  such  as  circular  saws  are  often  best  ground  with- 
out using  the  magnetism  at  all.  A  good  general  rule  to 
follow  in  practically  all  work  that  is  warped  or  sprung  out 
of  shape,  is  not  to  hold  it  magnetically  for  grinding  the 
llrst  side,  but  to  support  it  in  some  other  way. 
Holdintr  Non-matrnetlc  Work 
When  grinding  brass,  aluminum  and  other  non-magnetic 
materials,  the  work  must  be  clamped  or  secured  in  some 
other  way  than  by  direct  magnetism.  The  method  generally 
used  is  to  employ  a  vise,  clamping  fingers,  or  other  work- 
holding  fixture  for  retaining  the  part  to  be  ground  where 
the  use  of  such  a  device  is  possible.  If  the  work  is 
quite  heavy,  it  can  be  held  on  a  chuck  by  simply  using  a 
backing-up  strip  to  prevent  it  from  shifting.  When  the 
piece  is  in  the  shape  of  a  ring  or  plate,  and  a  vertical  spindle 
rotary  type  of  machine  is  used,  it  can  be  ground  by  being 
placed  centrally  on  the  table,  as  it  will  bo  held  down  by  the 
wheel  itself  and  need  only  be  centered  by  stops,  or  by  a  plug 
In  the  center  of  the  hole,  if  there  is  one  in  the  piece. 


Fir  6. 


Grinding  a   Hilling  Machine  Wriit   on   a   No.    4   Br 
&   Sharpe   Surface    Grinding   Machine 


The  magnetic  chuck  can  sometimes  be  used  to  advantage 
for  holding  non-magnetic  work  by  using  strips  or  stops  as 
shown  in  Fig.  7.  In  diagram  A.  four  small  steel  blocks  are 
placed  and  held  on  the  magnetic  chuck  as  illustrated,  and 
prevent  the  casting  b  from  shifting,  enabling  It  to  be 
ground.  Still  another  method  is  shown  at  B,  where  a  chuck 
ring  c  and  four  pieces  d  are  used  for  supporting  the  work 
and  preventing  it  from  shifting  on  the  magnetic  chuck. 
Still  another  method  is  shown  at  C  where  the  pieces  for 
supporting  the  work  are  clamped  by  bolts  to  the  chuck. 
This  method  can  also  be  used  with  a  non-magnetic  chuck. 

Non-magnetic  work  of  box  form  can  be  held  magnetically 
by  using  blocks  of  cast  iron  or  steel  which  are  placed  in- 
side the  parts  to  be  ground.  The  magnetic  attraction  of  these 
blocks  to  the  chuck  will  be  strong  enough  to  hold  the  work, 
provided  the  thickness  of  the  latter  does  not  exceed  1  16 
Inch.  The  same  method  has  been  very  successful  for  hold- 
ing thin  pressed  steel  boxes,  the  sides  of  which  were  so  high 
that  the  boxes  could  not  be  held  rigidly  enough  for  grinding 
the  upper  edges,  without  placing  the  magnetic  blocks   inside. 
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Qrindlnt;  Lartje  CastlntfS  on  Planer  Types  ol  Surface 
OrindlnK  Machines 

For  grinding  large  machine  parts  such  as  milling  ma- 
chine tables,  wrists,  etc.,  the  Brown  &  Sharpe  No.  4  sur- 
face grinding  machine,  as  shown  in  Fig.  5,  is  sometimes 
used.  This  particular  machine  carries  a  disk  wheel  A  which 
Is  driven  from  the  overhead  worl£S  by  means  of  the  pulley  li 
from  a  drum  pulley  C.  The  grinding  wheel-head  is  held  on 
the  rail  D  and  can  be  moved  back  and  forth  by  means  of 
power  or  hand  feed,  power  feed  being  effected  in  practically 
the  same  manner  as  on  a  planer.  It  will  be  noticed  that  the 
rail  swings  on  an  arc;  the  reason  for  this  is  that  because 
of  the  method  of  driving,  the  belt  would  be  tightened  and 
loosened  if  the  rail  were  adjusted  up  and  down  in  a  vertical 
position.     The  point  from  which  the  rail  swings  is  the  axis 


i-magnotic   Work   on 
rinder 

of  the  drum  pulley  C.  When  grinding  parts  on  a  surface 
grinding  machine  of  the  planer  type,  the  work  is  generally 
clamped  direct  to  the  table  by  means  of  bolts,  as  illustrated, 
or  is  held  up  against  angle  plates,  the  method  depending 
entirely  on  the  character  and  shape  of  the  work. 
Wheel  Speeds  for  Surface  Grinding- 

The  grinding  wheel  speeds  for  surface  grinding  are  gen- 
erally less  than  those  for  external  cylindrical  grinding,  and 
vary  between  3000  and  BOOO  feet  per  minute.  The  speeds 
are  generally  higher  for  a  disk  wheel  than  for  a  cylinder 
or  ring  wheel,  the  latter  grinding  on  the  edge  instead  of  on 
the  circumference.  On  surface  grinding  machines  of  the 
type  shown  in  Fig.  3,  which  carry  disk  wheels,  the  wheel 
speed  is  kept  as  close  as  possible  to  5000  feet,  whereas  on 
the  Blanchard  machine,  the  wheel  speed  is  about  4000  feet 
per  minute.  On  the  Heald  rotary  surface  grinder  where  a 
disk  wheel  is  used,  the  speed  is  about  5000  feet  per  minute. 
Work  Speeds  and  Feeds  for  Surface  GrindinK- 

The  feeds  and  speeds  to  use  for  surface  grinding  depend 
largely  upon  the  method  of  applying  the  wheel  to  the  work. 
On  the  type  of  surface  grinding  machine  that  operates  on 
the  principle  shown  at  A  in  Fig  1,  the  traverse  speed  of  the 
table  varies  from  25  to  50  linear  feet  per  minute,  depending 
upon  material,  the  width  of  face  of  the  wheel  used,  and  the 
depth  of  cut  taken.  Usually  the  cross-feed  is  equal  to  %  or 
%   the   width   of  the   grinding   wheel   face,   but   this   lateral 


feed  Is  varied,  according  to  the  finish  required.  When  the 
piece  is  to  be  finished  in  one  cut  and  a  fairly  smooth 
surface  is  required,  a  wheel  %  inch  wide,  and  a  feed  of  from 
1/16  inch  to  %  inch  per  traverse  is  generally  used.  The 
depth  of  cut  varies  from  0.0005  to  0.003  Inch. 

When    grinding    on    machines    working    on    the    principle 
shown  at  B  in  Fig.  1,  if  the  work  is  less  than  10  Inches  in 


width,  the  wheel  is  not  fed  across  the  work,  but  the  work  is 
traversed  back  and  forth  under  the  wheel,  the  complete 
surface  being  finished  in  one  cut.  On  this  machine,  the 
table  traverse  varies  from  25  to  50  linear  feel  per  minute,  and 
the  depth  of  cut  from  0.0005  to  0.003  Inch  per  traverse. 

On  surface  grinding  machines  that  work  on  the  prin- 
ciple shown  at  C,  Fig  1,  the  table  Is  traversed  at  the  rate 
of  from  25  to  50  linear  feet  per  minute,  and  the  cut  varies 
in  depth  from  0.001  to  0.005  inch  per  traverse.  When  this 
type  of  machine  is  used  for  large  castings,  a  heavier  cut  Is 
taken  than  where  the  work  is  smaller  or  more  accurate. 

Where  the  grinding  is  done  on  a  machine  of  the  type  il- 
lustrated at  D  In  Fig.  1,  the  table  Is  traversed  back  and 
forth  and  usually  the  ring  or  cylinder  wheel  used  covers 
the  entire  width  of  the  surface  being  ground.  When  this  Is 
the  case,  the  only  two  points  to  consider  are  the  table  traverse 
and  the  down  feed  of  the  wheel  per  traverse.  The  table 
traverse  varies  from  15  to  50  linear  feet  per  minute,  and  the 
down  feed  from  0.0005  to  0.002  Inch  per  traverse. 

On  surface  grinding  machines  working  on  the  principle 
shown  at  E,  Fig.  1,  where  the  work  and  wheel  both  rotate 
but  are  not  traversed,  the  two  conditions  to  consider  other 
than  the  wheel  speed,  are  the  speed  of  the  work-table  and 
down  feed  of  the  wheel  per  revolution  of  the  work-table. 
Generally  the  down  feed  of  the  wheel-heeid  varies  from  0.001 
to  0.002  inch  per  revolution  of  the  work-table  and  the  table 
speeds  vary  greatly  depending  upon  the  type  of  machine 
and  the  character  of  the  work.     The  type  of  grinding  wheel 


Fig.    9.       Diaeram    sbawinE    Working    Position    of    Table    on    Blanchard 
Uachine    and    Method    of    adjusting    Verticai    Column 

to  use  on  machines  of  this  design  is  not  adapted  to  deep 
cuts  and  more  stock  can  be  removed  with  less  wheel  wear  by 
means  of  light  cuts  and  comparatively  fast  speeds  than  by 
heavy  cuts  and  slow  speeds.  The  cut,  however,  should  be 
deep  enough  to  keep  the  wheel  cutting  freely,  and  feeds  as 
fine  as  0.0002  to  0.0004  inch  should  be  avoided,  as  on  most 
work   they  tend   to   make   the   wheel   glaze. 

In  determining  the  correct  table  speeds  and  depth  of  cut 
to  use  on  the  Blanchard  high-power  vertical  surface  grinder, 
a  down  feed  of  about  0.001  inch  should  be  used  to  start 
with.  If  the  wheel  glazes,  rough  the  face  with  a  car- 
borundum block  held  in  the  hand,  and  try  the  wheel  again, 
using  the  next  lower  table  speed  with  slightly  increased 
down  feed.  If  the  wheel  appears  to  be  too  soft  and  wears 
away  too  rapidly.  Increase  the  table  speed  and  decrease  the 
down  feed.  Obviously  a  down  feed  of  0.002  Inch  with  a 
table  speed  of  6%  revolutions  per  minute  removes  the  same 
amount  of  stock  per  minute  as  a  down  feed  of  0.001  Inch 
with  a  table  speed  of  13  R.  P.  M.  Varying  the  speed  and 
feed  to  Improve  the  cutting  action  of  the  wheel  need  not, 
therefore,  change  the  rate  of  cutting.  It  should  be  clearly 
understood,  however,  that  In  order  to  obtain  satisfactory 
results,  the  wheel  must  be  suited  to  the  work.  The  var- 
iations of  speeds  and  feeds  will  not  adapt  an  unsuitable 
wheel  to  the  work  and  they  are  simply  used  as  an  aid  to 
secure  the  highest  possible  economy  of  operation  with  a 
wheel  that  has  been  found  suitable  for  the  work  In  hand. 
The  Blanchard  Hisrh-power  Vertical  Surface  Grinder 

A  surface  grinding  machine  that  works  on  the  principle 
shown  by  the  diagram  at  E  in  Fig.  1,  is  shown  in  Fig.  6. 
This  is  the  lat^est  type  of  Blanchard  high-power  vertical  sur- 
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face  grinder,  and  is  motor-driven.  The  base  is  made  of 
one  casting  and  is  of  box  form  heavily  ribbed  Inside,  form- 
ing a  rigid  support  for  the  various  parts  of  the  machine. 
The  column  is  of  box  form  with  internal  stiffening  webs,  and 
carries  the  wheel-head.  The  slide  upon  which  the  wheel- 
head  fits  is  36  inches  long  and  has  three  accurately  fitted 
tapered  gibs  extending  the  entire  length  to  provide  against 
wear.  The  slides  on  the  wheel-head  are  30  inches  long,  ac- 
curately scraped  to  master  plates  and  carrying  a  separate 
housing  which  contains  the  bearings  for  the  upper  end  of 
the  spindle.  The  spindle  is  made  from  a  forging  of  0.40  to 
0.50  per  cent  carbon  steel,  and  is  finished  all  over  by  grinding; 
it  is  fitted  with  ball-thrust  bearings  and  an  automatic  spring 
talie-up;  the  side  pull  is  taken  by  a  bronze  bushing  at  the 
lower  end  of  the  spindle  and  by  a  radial  ball  bearing  at  the 
upper  end. 

The  motor  used  on  the  wheel-head  is  20  horsepower  and 
of  the  alternating-current  type.  The  field  frame  is  centered 
in  a  bored  recess  in  tlje  wheel-head  and  is  bolted  to  it  only 
at  the  lower  end.  The  upper  end  of  the  field  frame  has  a 
cover  which  Iteeps  out  dirt  and  fills  the  space  between  the 
field  and  the  upper  spindle  bearing.  The  cover  carries  an 
oil  catcher  which  traps  any  oil  escaping  from  the 
upper  bearing,  and  conducts  it  away  from  the  motor.  A 
screened  opening  extending  around  the  cover  admits  air 
into  the  interior  of  the  motor  to  which  it  is  circulated  by 
fans  on  the  spindle  and  discharged  through  hon?s  in  ■  the 
lower  part  of  the  motor  frame.  These  fans  force  a  large 
quantity  of  air  to  the  motor,  cooling  it  effectively  even  when 
severely  overloaded. 

The  gear-box  shown  at  A,  Fig.  6,  through  which  table  B 
is  rotated,  provides  for  eight  changes  of  speeds  varying 
In  revolutions  per  minute  as  follows:  5,  6.5,  8.5,  13,  17.5, 
22,  29  and  44.  The  chuck  is  usually  started  and  stopped  by 
means  of  a  hand  lever  on  the  gear-box.  The  foot  treadle  C 
is  used  for  moving  the  chuck  through  part  of  a  revolution 
when  placing  the  work  in  position  for  grinding.  The  table 
Is  brought  into  position  under  the  wheel,  after  the  work  has 
been  located  in  the  chuck,  by  operating  turnstile  D.  The  cor- 
rect working  position  for  table  is  shown  in  Fig.  9. 

The  vertical  feed  for  the  wheel-head  can  be  effected  either 
by  hand  or  power,  and  is  varied  by  adjusting  the  feed  variator 
E  (Fig.  6).  Feed  wheel  F  is  graduated  in  such  a  manner  that 
a  movement  of  %  inch  on  the  circumference  of  the  wheel 
means  a  down  feed  of  0.001  inch.  Down  feeds  of  the  wheel- 
head  can  be  varied  from  0.0002  inch  to  0.005  inch  per  revolu- 
tion of  the  work-table  by  steps  of  0.0002  inch.  The  down 
feed  is  also  provided  with  an  automatic  stop  which  can  be 
set  to  disconnect  the  feeding  movment  when  the  desired 
thickness  on  the  work  is  obtained.  The  water  tank  has  a 
capacity  of  64  gallons,  and  is  supplied  with  a  submerged 
centrifugal  pump  having  an  S-inch  fan  and  a  I'i-Inch  dis- 
charge pipe. 

MountiiiK  and  Truing-  Wheels 

The  grinding  wheels  used  on  the  Blanchard,  motor-driven, 
vertical  surface  grinders  are  18  inches  in  diameter,  5  inches 
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Work: — Pivot  plate  made  from  0.20  per  cent  carbon,  cold-roUed  atrip  ateel, 
cBHebardencM)   0.012    Inch   deep. 

Operation: — Grlndtnt;  both  sIdeH  with  Norton  (vltriflcdt  alundum  wheel; 
grain  .38-4fl.  (jrade  G;  C  Inchen  In  diameter,  ^i-lnch  face;  wheel  apecd. 
.tlS.'S  It.  P.  M.— 5000  feet  Knrface  speed;  prorlded  with  elfbt  dla«aD*l 
notche.4  around  Ita  perlpberj;  amonnt  removed  from  each  aide.  O.OOIA 
to   0.002    Inch. 

Remarks: — Table  U  traversed  back  and  forth  by  hand  and  also  in  and 
out  by  band:  48  pieces  held  at  one  time  on  a  Heald  S-  bj  8  Inch  Bat 
magnetic  chuck;  pieces  arranged  along  or  parallel  with  magnetic  poles 
Instead  of  spanning  them;  four  traversea  to  complete  each  side;  2A0 
pieces  turned  out  per  each  truing  of  wheel;  production,  1320  in  80.0 
hours;   machine  used.   No.  2  Brown  &  Sharpe  surface  grinding  machine. 

B 

Work: — Bushing     for     steering     spindle.     0.15     per     cent     cartMio     open-hearth 

ateel,    carbonized    and    hardened. 
Operation: — Surface    grinding    large    end    with    a    Norton     (Titrlfledl    alundum 

wheel:    grain    24,    grade    L;    14   Inche«   in   diameter.    IV^-lnch   face;    ip««d 

1400    U.    1'.    M.— r,IlU(   f.et   surface   speed;    table   apeed.    100    B.    P.    M.; 

head    travel    or    traverse    speed.    42.5    linear    Inches    per    minute,    amount 

removed.    0.007    to  0.010   inch. 
Eemarka: — Wheel    Is    traversed    back   and    forth    across    work,    wblcti    li    held 

In    a    special    ring    tliture    carrying    28    bushings;    production.    4000    i> 

nine   hours;    machine   u.>^ed,    Heald   rotary   surface  grinding   machine. 


deep  and  with  rims  varying  from  1-  to  liA-inch  thick,  depend- 
ing upon  the  work  to  be  ground;  whereas  those  used  on  the 
belt-driven  are  IG  inches.  Of  the  5  inches  total  depth,  3  15/16 
inches  can  be  used.  As  shown  in  Fig.  8,  the  grinding 
wheel  A  is  cemented  into  a  cast-iron  retaining  ring  B. 
which.  In  turn,  is  held  to  a  flange  retained  on  the  lower  end 
of  the   vertical   spindle. 

There  are  several  methods  of  mounting  wheels  of  this 
type.  One  is  to  mix  equal  parts  of  Portland  cement  and 
sand  with  water,  to  the  consistency  of  a  thin  paste;  then 
wet  the  wheel  thoroughly  all  over  and  spread  a  thin  layer 
of  the  cement  paste  on  the  end  that  is  to  go  next  to  the  re- 
taining chuck.  The  next  step  is  to  remove  all  dirt  and  grease 
from  the  Inner  surfaces  of  the  retaining  ring,  and  place  the 
wheel  centrally  in  the  ring  with  the  cemented  end  down; 
next  fill  the  space  between  the  wheel  and  the  iron  rinf 
with  the  cement  paste,  using  a  thin  piece  of  metal  to  ram  it 
In.  All  surplus  cement  should  be  removed  from  the  outside 
of  the  ring,  and  then  the  wheel  should  be  covered  with 
clothes  and  placed  In  a  covered  box  or  barrel.  The  wet- 
ting of  the  wheel  before  cementing  and  keeping  it  damp 
while  the  cement  sets,  are  very  important.  Wheels  should 
be  allowed  to  set  two  days,  or  more,  varying  with  the  brand 
of  cement  used.  If  the  inside  of  the  ring  wheel  has  not 
already  been  "waxed"  it  should  be  covered  with  paraflne 
wax  painted  on  hot  to  prevent  any  trouble  from  the  water 
spraying. 

Another  method  of  cementing  In  cylinder  or  ring  wheels, 
which  Is  much  quicker  than  that  previously  described.  Is 
to  use  melted  sulphur.  The  wheel  and  ring  are  cleaned  as 
before,  then  the  sulphur  Is  melted  and  poured  into  the  In- 
tervening space  between  the  wheel  and  ring.  The  sulphur 
hardens  as  it  cools,  and  the  wheel  may  be  used  within  a 
short  time  after  the  sulphur  has  been  poured  In. 

For  truing  the  wheel  used  on  the  Blanchard  vertical 
surface  grinder,  a  stick  of  special  carborundum  mounted  In 
a  cast-iron  holder  is  used.  This  Is  applied  to  the  wheel  by 
holding  the  carborundum  stick-holder  on  the  magnetic  table 
and  sliding  the  table  in  and  out  to  pass  the  carborundum 
stick  across  the  face  of  the  wheel.  Care  should  be  taken,  of 
course,  to  see  that  the  truing  device  is  held  magnetically 
before  being  passed  under  the  wheel.  A  new  wheel  should 
be  trued  before  using,  but  after  this  first  truing  has  been 
done  the  wheel  should  not  be  touched  until  it  glazes.  As 
soon    as    glazing    occurs,    the    wheel-face    should    be    roughei 
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Fisr.    12.      Method   of    erijidiiig   a   Wrist   for 


il  arJiincry 
Plain   Milling   Machine 


Work:— Wrist  for  a  plain  uiiUliig   maclilue  made-   from   iron  casting. 

Operation; — Surface  grinding  one  face  tor  flnlsh  with  a  Carborundum  Co. '8 
(vitrilJeU)  carborundum  wheel,  grain  aC.  grade  P  or  M;  9  Inches  di- 
ameter. %  Inch  face;  speed,  2122  It.  P.  M. — 5000  feet  surface  speed; 
work  speed — or  table  travel — 35  linear  feet  per  minute:  traverse  feed. 
1/16  inch  per  traverse  of  wheel;  amount  removed  from  surface.  0.005 
to  0.007  inch. 

Remarks: — Narrow  face  wheel  Is  fed  once  across  work:  work  Is  held  down 
on  table  of  grinding  machine  by  clamps  (see  Illustration);  8  pieces 
turned  out  to  each  truing  of  wheel;  production.  9  to  ID  per  hour; 
machine  used,    No.   4    Brown   &   Sharpe   surface  grinding   machine. 


up  with  a  piece  of  carborundum  held  in  the  hand.  A  wheel 
that  requires  this  treatment  frequently  is  too  hard  or  too  fine 
for  the  work  and  should  be  changed.  The  right  wheel  for 
the  job  will  run  until  worn  out  without  dressing.  It  should 
also  be  remembered  that  in  a  vertical  surface  grinder  of  this 
type,  the  wheel-face  does  not  need  to  be  kept  fiat  in  order  to 
secure  flat  work. 

Workintf  Relation  of  Table  to  Wheel  on  Vertical  Svirface 
Grinder- Setting-  Wheel-head  to  Grind  Work  Concave 
For  loading  the  magnetic  table  or  chuck  on  a  Blanchard 
vertical  surface  grinder,  the  table  is  moved  out  as  previously 
described,  bringing  it  out  of  contact  with  the  grinding  wheel, 
as  shown  by  the  dotted  line  A  in  Fig.  9.  The  work  is  then 
placed  on  the  magnetic  chuck,  after  which  the  table  is  moved 
in  until  the  outer  rim  of  the  wheel  coincides  with  the  cen- 
tral axis  of  the  work-table,  as  shown  at  B.  The  table  and 
work  are  then  rotated. 


A  word  here  about  keeping  the  chuck  clean  may  be  of 
Interest.  It  Is  the  practice  of  the  Blanchard  Machine  Co. 
to  use  a  loose  ring  of  sheet  steel  laid  around  the  group  of 
pieces  to  be  ground  (as  will  be  seen  in  the  illustrations  fur- 
ther on)  and  sometimes  another  ring  is  laid  inside  the  piece. 
This  la  very  clearly  shown  in  Fig.  19,  which  illustrates  a 
number  of  rifle  hammers  in  place  for  grinding.  When  one 
side  of  the  pieces  has  been  ground,  the  chuck  Is  moved  to 
the  end  of  the  machine,  the  magnetism  turned  off,  and  both 
work  and  the  chuck  rings  removed,  leaving  the  chuck  fact- 
clear  of  everything  except  the  water  and  chips.  Cleaning 
is  then  done  with  a  rubber  edged  scraper  or  squeegee — the 
same  device  that  Is  used  for  cleaning  plate  glass  windows. 
By  depressing  the  treadle  at  the  front  of  the  machine,  the 
operator  can  set  the  chuck  In  motion  without  leaving  his 
position  at  the  end  of  the  machine  and  with  the  squeegee 
can  clean  off  the  chuck  face  as  it  revolves,  in  a  few  seconds. 
This  is  sufficient  for  all  but  the  most  particular  work,  for 
which  further  cleaning  is  usually  given  with  a  cloth. 

For  straight  plain  surface  grinding,  the  spindle  should 
be  set  absolutely  square  or  at  right  angles  with  the  chuck- 
face,  so  that  the  wheel  touches  the  work  on  both  sides; 
when  the  wheel  is  properly  set,  limits  of  0.0003  inch  total 
variation,  can  easily  be  worked  to.  There  are  some  classes  of 


Fig.    14. 

work,  however,  for  which  it  is  necessary  to  set  the  wheel- 
spindle  at  an  angle  to  the  face  of  the  work-table,  as  when 
grinding  the  concave  sides  of  circular  saws,  etc.  To  make 
this  adjustment,  the  rear  column  support  C,  Fig.  9  is  pro- 
vided with  a  graduated  washer.  To  set  the  head  for  con- 
cave work,  the  three-column  support  bolts,  C,  D.  and  E 
should  be  loosened,  but  the  two  front  washers  should  not  be 
disturbed.  A  note  should  be  made  of  the  setting  of  the  rear 
washer  before  changing;  then  turn  this  washer  to  the  right 
until  the  spindle  is  inclined  the  desired  amount  and  tighten 
all  the  bolts  firmly  before  starting  the  machine.  A  slight 
adjustment  of  the  rear  or  two  side  supports  may  be  made 
by  simply  loosening  the  bolt  which  Is  to  be  adjusted. 


Uacklncrg  ' 
Tig.  13.      Method  of  grindisK  Both  Edgos  of  a  Killing  Machine  Tahla 


Work: — Milling  machine  table  made  from   iron  casting. 

Operation: — Grinding  both  edges  tor  finish  with  a  Carbonindiun  Co.'s 
(vitrified)  carborundum  wheel,  grain  36,  grade  P;  9  inches  in  di- 
ameter, %  inch  face;  speed,  2122  R.  P.  M. — 5000  feet  surface  speed; 
table  traverse.  .15  linear  feet  per  minute;  cross  feed,  1/16  Inch  per 
traverse;    amount    removeil.    0.005    to   0.007    inch. 


Remarks: — Narrow  face  wheel  is  fed  once  across  work;  work  is  held  down 
on  table  by  clamps  and  up  against  two  angle  plates  (see  illustratloo) ; 
2  pieces  turned  out  per  each  truing  of  wheel;  production,  5  per  hour, 
both  edges  ground;  machine  used.  No.  4  Bro\^*n  &  Sharpe  surface 
grinding   machine. 
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Measurini;  Work  on  Surface  Grindlngr  MachineH 
The  method  of  measuring  work  on  surface  grinding  ma- 
chines depends  entirely  on  the  type  of  machine.  On  ma- 
chines of  the  type  where  the  w"heel-head  is  lowered  or  ele- 
vated by  means  of  an  adjusting  screw,  the  graduated  index 
on  the  wheel  Is  generally  used  as  a  guide  for  grinding  th<- 
work  down  to  approximately  the  required  thickness.  The 
work  is  then  removed  from  the  chuck  and  measured  from 
time  to  time  until  the  desired  thickness  has  been  obtained. 
After  several  pieces  have  been  ground  it  is  possible  to 
grind  very  close  by  means  of  the  index  wheel,  as  the  only 
variation  is  due  to  the  wear  of  the  wheel. 

On  the  Blanchard  vertical  surface  grinder  a  device  known 
as  a  "continuous  reading  caliper"  is  applied  directly  to  the 
work  and  readings  are  taken  continuously  as  the  work-table 
rotates.  This  attachment  consists  of  an  arm  A.  as  shown 
in  Fig.  10,  which  is  clamped  to  a  vertical  post  and  carries 
in  its  front  end  a  spindle  and  other  members  that  operate 
the  needle  of  a  dial  B;  this  dial  Indicates  the  exact  amount, 
in    thousandths   of   an    inch,   by   which    the    work    thickness 


--l^-  - 
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^^^^^ 

varies  from  the  finished  size.  The  reading  is  secured 
through  a  hardened  steel  button  C  that  rests  on  the  work 
and  is  connected  to  the  gage.  To  set  the  caliper  the  button 
is  brought  down  on  a  sizing  block  or  finished  piece,  placed 
on  the  table,  and  the  dial  of  the  gage-head  revolved  to  bring 
the  zero  line  into  agreement  with  the  needle. 
Examples  of  Surface  Grlndlner 
In  the  following  will  be  given  examples  of  work  that  have 
been  accomplished  on  the  various  types  of  surface  grinding 
machines  shown   by  the  diagrams  in   Fig.   1.     Surface  grind- 


Work: — Gear   bousiog,    cast   Irirn. 

Operation: — Surface  grinding  two  -Ides  from  tlif  rough  with  an  AmtrlcaD 
(Titrllled)  carboUte  n-hcel;  grain  20,  grade  U:  16  inchea  diameter. 
IVj-incta  rim:  speed,  1000  I(.  P.  M. — 1100  feet  anrtace  apeeO;  table 
spcMl.  roughing  and  BDinblng.  13  It.  P.  M.,— down  feed  of  wheel. 
O.OOrj  Inch  per  revolution  of  table;  amount  remoTed  from  eaob  aide. 
0.<Xi2    inch. 

Remarlu: — 10  of  these  pieces  are  held  at  one  time  on  Blanchard  magnetic 
rhucli;  grinding  time,  7  minutes;  handling  time,  8  minutea;  llmlta. 
pluK  or  minus  0.001  loch:  production.  00  pieces  per  hour;  machine 
used.    Illancbnrd    high-power    vertical    anrface    grinder. 


ing  has  always  been  considered  a  difDcult  proposition  be- 
cause of  the  over-heating  and  warping  of  the  work;  there- 
fore, the  examples  given  in  the  following  should  be  of  in- 
terest to  those  doing  this  class  of  work. 

Grindintf  Small  Thin  Plates 
Diagram  A,  Fig.  11,  shows  an  example  of  surface  grinding 
to  which  reference  has  previously  been  made.  This  is  a 
small  pivot  plate  made  from  0.20  per  cent  carbon,  cold- 
rolled  strip  steel,  case-hardened  0.012  inch  deep.  It  was 
satisfactorily  ground  by  using  a  Norton  alundum  wheel, 
grain  38-4G,  grade  G,  by  cutting  diagonal  notches  in  the 
periphery  and  then  using  a  Heald  magnetic  chuck  to  which 
the  pieces  were  held  as  previously  described. 

Examples  of  Work  done  on  Planer  Type  of  Surface 
Grindinif  Machines 

Fig.  12  shows  a  milling  machine  wrist  which  is  ground 
on  a  surface  grinder  of  the  planer  type  illustrated  in  Fig.  5. 
.\  carborundum   wheel,  grain   36,  grade  P  or  M,  9  inches  In 


Fig,    16.     Method    of   holding   and    grinding  Valve   Push    Rods   on    a   Blanchard   Vcrlual  Surface  Grinder   at    the   R.tc  o(   T«0  per  Hour 
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.         103  PrECES  HELOO'i 
"  MAGNETIC  CHUCK 

Fig.   18.      Ezunplet  of  Snrface   Grinding  < 
Valre   Push    Rods 


Work:— lilllc    liiiimuor,     soft    steel    forging, 
Operation: — Grinding  l)Olti   nldes   from   tlie  rougb 


v""^ — '       section  of 
grind      n    cylinder  wheel 
"  i«"diam. 

MacMnrTy 

Rifle  Hammers  and 


American    iHlUcate) 


corundum     wbeel;     grain     58-24,    grade     % :     10     inches    diameter,     IVi- 
■  "  "     '    surf  .... 

M. 

0.001  incli  per  revolution  of  table;  amount  removed  from  each  aide, 
0.025  Inch, 
narks: — 103  of  tiiese  parts  are  held  at  one  time  on  Blanchnrd  magnetic 
chuck  between  two  retaining  rings;  grinding  time,  8  mluutes;  handling 
time,  12  minutes;  limits,  plus  or  minus  0.000.1  inch;  production,  300 
pieces  per  hour;  machine  used,  Blanchard  high-power  vertical  surface 
grinder. 


B 


push-rod, 


nnadiu 


steel     drop-forging,     heat- 


Operation: — Surface  grinding  both  ends  from  tlie  rough  with  an  American 
(silicate)  corundum  wheel;  grain  30:  grade  l-W;  16  inches  diameter, 
IVj-lnch  rim;  speed,  1000  H.  P.  M. — 4190  feet  surface  speed;  Uble 
speed,  17  R.  P.  M.;  down  feed  of  wheel.  0.001,5  Inch  per  revolution 
of    work-table;    amount    removed    from    each    end,    0.010    inch. 

Remarks: — 104  of  tiiese  parts  are  held  at  one  time  on  a  Blanchard  mag- 
netic chuck  by  means  of  a  special  clamping  Hxture;  handling  time  Is 
greatly  reduced  by  providing  three  fixtures;  production,  720  pieces 
per  hour;  machine  used,   Blanchard  high-power  vertical  surface  grinder. 


grind  them  to  the  required  thickness.  The  bushings  are 
held  in  a  special  fixture  carrying  twenty-eight  at  a  time; 
the  fixture,  in  turn.  Is  clamped  to  the  magnetic  chuck.  The 
data  for  this  particular  operation  are  given  at  B  in  Fig.  11. 

The  gear  housings  shown  in  Fig.  15  represent  a  good 
example  of  surface  grinding  as  handled  on  the  Blanchard 
vertical  surface  grinder.  These  are  made  from  cast  iron 
and  0.032  inch  of  metal  is  removed  from  each  side  from  the 
rough.  Ten  of  these  pieces  are  held  on  the  magnetic  chuck 
at  one  time,  and  the  production  is  at  the  rate  of  sixty  pieces 
per  hour,  as  will  be  seen  by  referring  to  Fig.  17  where  data 
regarding  the  wheel,  and  the  work  speeds  are  given. 
Grlndintf  Valve  Push  Rods 

The  valve  push  rods  shown  clamped  in  the  fixtures  at  A. 
see  Fig.  16,  are  examples  of  work  that  can  be  handled  on 
the  vertical  surface  grinder.  The  grinding  is  done  on  both 
the  small  and  large  ends,  the  push  rods  being  ground  to 
the  correct  length  within  limits  of  plus  or  minus  0.001  inch. 
Two  operations  are  necessary.  The  first  operation,  which 
is  shown  at  A  in  Fig  16,  consists  of  grinding  the  top 
or  largest  diameter  of  the  push  rod,  removing  about  0.010 
inch.  For  this  operation,  a  blocking  ring  of  inverted  T- 
section,  as  shown  at  A,  is  placed  under  the  fixture.  This 
raises  the  fixture  from  the  magnetic  chuck  and  prevents 
the  push  rods  from  touching  the  chuck.  For  grinding  the 
small  ends  of  the  rods,  the  blocking  ring  is  removed  and 
the  fixture  is  located  on  the   table,  as   indicated   at  B,   the 


diameter,  is  fed  across  the  work  at  the  rate  of  1/16  inch 
per  traverse  of  the  wheel  with  the  work-table  operating  at 
a  speed  of  35  linear  feet  per  minute,  and  removing  from 
0.005  to  0.007  inch. 

Still  another  example  of  a  somewhat  similar  nature  is 
shown  in  Fig.  13.  This  is  a  milling  machine  table,  and  the 
grinding  is  done  on  both  edges  of  the  table.  For  this  work 
a  carborundum  wheel  of  the  same  grain  and  grade  as  that 
used  in  Fig.  12  is  used  and  the  other  facts  concerning  the 
job  are  also  similar.  The  top  of  the  platen  has  been  ac- 
curately finished  so  that  this  face  is  used  as  a  locating  point 
for  grinding  the  edge,  the  platen  being  clamped  against  two 
accurately  finished  angle  plates.  Probably  a  more  satis- 
factory way  of  handling  this  work  would  be  to  locate  the 


platen  from  the  V-slide,  having  several  hardened  rollers  fit- 
ting in  the  lower  angle  of  the  slide  and  resting  on  hardened 
blocks,  then  clamping  the  work  in  the  position  as  illus- 
trated, and  using  the  ways  simply  as  a  means  of  getting  the 
sides  of  the  table  straight  and  parallel  with  the  V-ways. 
Grlndlnpr  Top  Pace  of  FlaiiR-es  of  Bushingrs 
An  interesting  method  of  handling  and  grinding  the 
flanges  of  bushings  is  shown  in  Fig.  14.  The  machine  used 
is  a  Heald  rotary  surface  grinder  carrying  a  disk  wheel  14 
inches  in  diameter,  l^-inch  face.  This  wheel  is  traversed 
back    and    forth    across    the    top    faces    of    the    bushings    to 


SECTION  OF 
CVUNDER  WHEEL 


Fig.  20.     Data 


Mnrhlnrr) 

Levers  for  Hepeating  Rifle  ground  as  shown 
in  Fig,   21 


Work: — Lever    for   repeating   rifle,    soft   steel   forging,    not    hardened. 

Operation: — Surface  grinding  both  sides  from  the  rough  with  an  American 
(silicate)  corundum  wheel;  grain  68-24,  grade  1;  16  Inches  diameter. 
iy.-lnch  rim;  speed,  1000  H.  P.  M. — 1190  feet  surface  speed:  table 
speed,  roughing,  17  K.  P.  M..  finishing  5  R.  P.  .M.;  down  fe«d  of 
wbeel,  0.0012  inch  per  revolution  of  table;  amount  removed  from  each 
side,   0.032   inch. 

Remarks: — 34  of  these  parts  are  held  at  one  time  on  Blanchard  magnetic 
chuck  located  inside  one  retainiug  ring;  the  pieces  are  Hattened  after 
trimming,  and  before  grinding;  grinding  time,  6  minutes;  handling 
time,  4  minutes;  limits,  plus  or  minus  0.001  inch;  production.  204 
pieces  per  hour:  raacbine  used.  Blanchard  high-power  vertical  surface 
grinder. 

previously    ground    faces    of    the    rods    resting    on    the    mag 
netic  chuck.     This  feature  insures  greater  accuracy. 

The  method  of  clamping  the  push  rods  is  simple,  but  ef- 
fective. The  clamping  device  consists  of  two  blocks  o 
through  which  a  shoulder  binding  stud  6  passes.  This 
stud,  in  connection  with  the  two  clamps,  holds  four  push 
rods    in    place.     The   studs    are    prevented    from    turning    by 


Fig.    21.     Method   of   holding   and    grinding   Lever   for   Repeating   Riflo 
shown   in    Fig.    20,    on    a    Blanchard    Vertical   Surface    Grinder 
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headless  screws  c  resting  on  flats  provided  on  the  studs.  The 
rods  are  held  in  V-grooves  In  the  body  of  the  fixture  and 
are  located  when  being  placed  in  the  fixture,  by  the  under 
surface  of  the  head,  which  rests  on  the  finished  top  face  of 
the  fixture.  Three  fixtures  of  this  type  are  provided  so  that 
the  handling  time  is  reduced  to  a  minimum.  Section  B  in  Fig. 
18  gives  all  the  facts  on  the  grinding  of  these  push  rods. 


MMNETIC  CHUCK 


^i-^7^ 


B 


Fig,    23.     Eiamplo 


of    Molt    Chopper    Di»k 
Surface    Grinding 


ilnrhlncrlf 
nd    Bevel    Pinion 


Work: — Moat    chopper    disk,    soft    steel    pnnehlnc    not    Iiardened. 

Operation; — Surface  grinding  both  skies  from  the  roiiRli  with  an  .\niorIcan 
(sUleale)  corundiini  wheel;  urnln  24,  grade  ''i  ;  10  Inches  (ilaiiictor, 
lV4lnch  rim;  speed,  1000  n.  I".  M. — 11«0  feet  surface  speed;  table 
speed,  roughing.  l:i  II.  P.  M.,  finishing,  n  K.  P.  M.;  down  feed  of 
wheel,  0.0014  inch  per  revolution  of  work-table;  amount  removed  from 
each   side,    about   0.008   inch. 

Romsj-ks: — Mi  of  these  parts  are  held  at  one  time  on  Blanchard  magaetlc 
chuck  located  between  two  retainins  rings;  grinding  time,  4  mlDOtes, 
handling  time,  4  minutes;  limits,  iast  clean  op;  production.  345  pieces  per 
hour;     machine     used,     nianchard    high-power    vertical    surface    grinder. 

B 

Work; — Hevel  pinion.  0.020  to  0.030  per  cent  carbon,  open  hearth  steel, 
carbonized    and    hardened. 

Operation: — Surface  grinding  one  end  from  the  rough  with  an  American 
(silicate)  corundum  wheel;  grain  30.  grade  lli-W;  16  Inches  diameter. 
1',4-lnch  rim;  speed,  9.M)  U.  P.  M. — .TO71  feet  surface  speed;  Ubie 
speed,  6  R.  P.  M.;  down  feed  of  wheel.  O.OOa'i  Inch  per  revolution 
of    work-table:    amount    removed    from    end,    0.010    inch. 

Remarks; — 44  of  these  parts  ore  held  at  one  time  on  a  Blanchard  mag- 
netic cliuck,  being  retained  magnetically  on  pins  held  in  a  special 
tlxture;  handling  time,  6  minutes;  production.  200  pieces  per  hour; 
machine    ustnl.     Blanchard    high-power    vertical    surface    grinder. 


Grinding  Rifle  Parts 

The  grinding  of  certain  rifie  parts  can  be  done  satisfac- 
torily on  the  vertical  surface  grinder,  because  such  a  large 
number  of  pieces  can  be  held  at  one  time,  and  the  method 
of  holding  does  not  require  the  need  of  special  fixtures  for 
many  of  the  parts.  This  is  clearly  seen  in  Fig.  19,  where 
103  rifle  hammers  are  shown  held  on  a  Blanchard  magnetic 
chuck  by  simply  using  two  retaining  rings,  one  inside  the 
group  of  pieces  and  one  outside.  This  brings  up  a  point 
regarding  the  vertical  surface  grinder  that  is  worthy  of  at- 
tention. I'''or  a  large  number  of  parts,  the  surface  grinder 
requires  almost  no  fixtures;  simple  rings  of  sheet  steel  may 
be  laid  around  the  groups  of  pieces  to  be  ground,  and  even 
it  the  parts  are  of  irregular  shape,  it  is  usually  possible  to 
make  a  very  simple  magnetic   fixture. 

Referring  to  .1  in  Fig.  18,  it  will  be  seen  that  the  rifle 
hammer  is  made  from  a  soft  steel  forging  and  is  not  hard- 
ened. The  speed  of  the  table  is  changed  twice  for  finishing 
the  surface.  For  roughing,  a  speed  of  17  R.  P.  M.  is  used, 
whereas  for  finishing,  the  rotative  speed  of  the  table  is  re- 
duced to  5  R.  P.  M.  This  enables  the  same  wheel  to  be 
used  for  both  roughing  and  finishing  operations,  and  gives 
the  desired  finish. 


The  lever  for  a  repeating  rifle  shown  in  Fig.  20  is  another 
rifle  part  that  is  ground  In  a  similar  manner  on  the  Blanch- 
ard vertical  surface  grinder.  Fig.  21  shows  how  thirty- 
four  of  these  parts  are  held  on  the  magnetic  chuck  at  one 
time.  No  special  fixtures  are  required,  the  pieces  being 
simply  located  inside  a  retaining  ring  and  held  magnetically 
to  the  chuck.  Referring  to  the  data  shown  in  Fig.  20,  it 
will  be  noticed  that  roughing  and  finishing  cuts  are  taken 
from  each  side  of  the  forglngs,  the  roughing  being  done  at 
a  table  speed  of  17  R.  P.  M.,  and  the  finishing  at  a  table 
speed  of  5  R.  P.  M.;  the  same  wheel,  which  is  an  American, 


Fig.   24. 

(silicate)   corundum  wheel,  grain  58-24,  grade  1,  being  used 
for  both  operations. 

Grinding  Ends  of  Bevel  Pinions 
An  interesting  application  of  the  vertical  surface  grinder 
to  the  grinding  of  bevel  pinions  is  shown  in  Fig.  22.  The 
portion  ground  as  shown  at  B  in  Fig.  23,  Is  the  front  face 
which  measures  about  1  7/16  inch  diameter.  The  fixture 
used  is  of  interesting  construction,  as  shown  in  Fig.  22,  and 
comprises  a  ring  .-l  in  which  44  steel  pins  B  are  Inserted. 
The  upper  ends  of  these  steel  pins  are  turned  to  fit  the  holes 
in  the  pinions,  and  the  latter  rest  on  top  of  ring  .4.  The 
magnetic  force  holds  the  pinions  down  against  the  top  sur- 
face of  ring  A,  and,  at  the  same  time,  prevents  them  from 
turning  on  the  pins  B.  In  this  way  the  pieces  are  held  very 
effectively  and  the  grinding  can  be  done  rapidly.  In  this 
case  it  will  be  noticed  that  the  wheel  is  rotated  at  950  R. 
P.  M.  giving  a  surface  speed  of  3971  feet,  whereas  the  work- 
table  is  rotated  at  6  R.  P.  M.,  the  gear  blanks  being  finished 
at  one  speed.    The  production  is  200  pieces  per  hour. 


Eumplu    of    Eoller    Bearing    Roll*    and    Race    Ring 


Work; — Boiler    bearing    rolls,    high-carbon    steel,    hardened. 

Operation: — Surface  grinding  both  ends  from  the  rough  witli  a  Nortot 
islUcate)  alundum  wheel:  grain  .Tl  24.  grade  IT,  10  Inches  diameter, 
IVi-lnch  rim;  speed,  1000  K.  P.  M.: — tlBO  feet  snrface  opeed:  UMe 
speed.  17  n.  P.  M.;  down  feed  of  wheel.  0.0012  inch  per  rerolotlon 
of    table;    amount    removed    from    each    end,    O.OOO    Inch. 

Remarks; — 40  of  these  parts  are  keld  at  one  time  on  a  Blanchard  mag- 
netic chuck  bj  means  of  a  special  flxtnre;  Umlts,  pins  or  minus  0.001 
Inch;  production.  fW  pieces  per  dajr;  machine  OMd.  Blanchard  bigta- 
;>ower    vertical    surface    grinder. 

B 
Work: — Roller   bearing    race    ring.    hIgh-i-srh4Mi    steel     t-sr-!---' 

Operation: — Grinding  t>oth   sides   fr^- '    

SO 

M 

:    .low.i    fc,-,l    of    « 

eniored     fn^ni    each     ^ 

Remarka: — 30  of  these  parts  are  held  at  one  Um 
netlc  chuck— no  retaining  ring  nscd:  limits,  pi 
prmluctlon.    l.vio    piece*    p*>r    da.r;    machine    nse< 


■l|.-al 


'n  i»ii:catei 
r.  114-lBcb 
>  speed  IT 
'■•    of    uble: 

Blanchard    mig 
nlons  0.001    hic&: 

■^l^d    high-power 
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Grinding  Meat  Chopper  Disks 
The  meat  chopper  disk  shown  at  A  in  Fig.  23  is  another 
good  example  of  vertical  surface  grinding.  This  disk  is 
made  from  a  %-inch  soft  steel  punching,  not  hardened; 
forty-six  disks  are  held  on  a  Blanchard  magnetic  chuck  at 
one  time,  and  are  located  between  two  retaining  rings.  The 
wheel  used  is  an  American  (silicate)  corundum  wheel,  grain 
24,  grade  % ;  it  is  operated  at  a  surface  speed  of  4190  feet 
per  minute.  The  table  speed  is  13  R.  P.  M.  for  roughing 
and  5  R.  P.  M.  for  finishing. 

Methods  of  Holding-  and  Grinding  Roller  Bearing 
Race  Rings  and  Rolls 

The  roller  bearing  race  rings  shown  in  Fig.  24  illustrate 
another  example  of  work  that  is  satisfactorily  handled  on 
the  vertical  surface  grinder.  For  the  holding  of  these  race 
rings,  no  special  fixture  is  required.  The  race  ring  blanks 
are  simply  placed  ou  the  magnetic  chuck  without  any  re- 
taining ring,  the  magnetism  holding  them  rigidly  in  posi- 
tion.    The  data  is  given  at  B  in  Fig.  2a. 

The  roller  bearing  roll  shown  at  A  in  Fig.  25  is  another 
part  that  is  ground  on  both  ends  in  a  Blanchard  vertical 
surface  grinder.  Forty  of  these  parts  are  held  at  one  time 
on  a  special  fixture,  provided  with  V-slots  in  which  the  rolls 


Blanchard 

are  clamped  by  means  of  straps.     The  fixture  is  held  on  the 
magnetic  ohuck. 

Grinding  Micrometer  Frames 
Still  another  example  of  work  that  can  be  handled  efli- 
clently  on  the  vertical  surface  grinder  is  the  micrometer 
frames  which  are  punched  out  from  soft  steel.  Fig.  2G 
shows  the  manner  in  which  these  are  held  on  the  magnetic 
chuck.  By  referring  to  this  illustration,  it  will  be  noticed 
that  they  are  placed  inside  of  a  comparatively  broad  retain- 
ing ring,  but  otherwise  are  not  held,  except  magnetically. 
The  wheel  found  to  be  the  most  satisfactory  for  grinding 
these  stampings  from  the  rough  is  a  Norton  (silicate) 
alundum  wheel,  grain  38-30,  grade  J,  iv,-inch  rim,  operated 
at  a  surface  speed  of  4190  feet.  The  table  speed  was  at  the 
rate  of  9  R.  P.  M.,  and   the  down   feed   of  the  wheel   0.0016 


inch  per  revolution  of  the  work-table.  These  parts  were 
ground  to  a  limit  of  0.0005  inch,  and  0.025  inch  of  metal  was 
removed  from  each  side.  The  production  was  30  per  hour. 
Grinding  Face  of  Drop-forge  Dies 
The  drop-forge  die  shown  on  the  Blanchard  magnetic 
chuck  in  Fig.  27  is  a  good  example  of  tool-room  work. 
Previous  to  the  use  of  the  vertical  surface  grinder,  con- 
siderable trouble  was  experienced  in  getting  the  top  lace 
of  these  drop-forge  dies  perfectly  flat,  as  they  were  warped 
considerably  in  hardening.  This  particular  block  is  28  in- 
ches long,  9  inches  wide,  by  9  inches  deep,  and  0.012  Inch 
of  material  was  removed  from  the  top  surface.  Formerly 
the  time  required  to  grind  this  size  of  drop-forge  die  block 
was  three  hours,  and  the  time  was  reduced  to  5  minutes  on 
the  Blanchard  vertical  surface  grinder. 

Grinding  Flat  and  Concave  Portions  of  Cutting-oM  Saws 

The  group  of  cutting-off  saws  shown   in  Fig.  29,  is  an  ex- 
ample of  work  for  which  the  vertical  surface  grinder  of  the 


Work: — leinch      (Higley      type)      metal-cuttlDg      ^aw,      iiigSi-speed      sieel, 

burdened. 
Operation: — Surface    finding    both    sides    from     tbe    roapb    wltb    a     Norton 

(silicate)    Blundum    wbeel;    grain    3S-24,    grade    H:    16   incbee    diameter. 

lii-incb    rim:    speed,    1000    R.    P.    M. — 1190    feet    surface    speed;    Uble 

speed,    rougblng,    8%    R.    P.    M..    finishing.    5%    R.    P.    M.;    down    feed 

of   wheel.    0.0016   Incb   per   revolution   of    table;    amount    removed    from 

each  side,  0.015  incb;  four  operations — two  for  flat  and  two  for  concave 

grinding. 
Remarks: — One    of    these    parts    held    at    one    time    on    Blanchard    magnetic 

chuck;    grinding    time,    S    minutes;    handling    time.    3    minutes;    limits. 

plus    or    minus    0.002    inch;     production.     6    per     hour;     machine     used. 

itlanchard   high-power  vertical   surface   grinder. 


rotary  type  is  particularly  adapted.  As  shown  in  Fig.  28, 
the  saw  is  ground  all  over  and  in  addition  is  made  concave, 
nearly  to  the  center  hole  to  provide  clearance.  The  flat 
surface  of  the  saw  is  ground  first  on  both  sides;  then  the 
three-point  column  support  of  the  machine  is  adjusted  so  as 
to  set  the  spindle  oft  to  the  desired  angle  to  give  the  required 
concavity.  The  saw^  is  again  placed  on  the  machine  and 
both  sides  reground  to  give  the  amount  of  clearance  de- 
sired. On  grinding  the  flat  portion,  one  saw  is  held  at  one 
time  on  the  magnetic  chuck.  See  Fig.  28  for  data  for  the 
saw  shown  in  the  center  of  Fig.  29. 
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DON'TS  FOR   TOOL   DESIGNERS* 

BY    EDWARD   J.   UTZt 

Don't  design  without  a  system. 

Don't  draw  a  tool  to  any  other  scale  than  full  size. 
Don't  use  screw  drill  bushings. 

Don't  forget  that  two  operations  may  be  cheaper  than  one. 
Don't  forget  it   is   harder   to   actually   make   the  tool   than 
to  design  it. 

Don't  use  dowel  pins  where  cast-Iron  backing  is  available. 
Don't  forget  that  all  wearing  parts  should  be  easily  dupli- 
cated. 

Don't  put  cast-iron  bosses  on  wearing  surfaces  which  are 
of  importance. 

Don't  use  too  many  screws  and  levers  on  your  design. 
Don't  forget  that  certain  parts  of  the  tool  must  be  cleaned 
after  each  operation. 

Don't  put  springs  and  levers  or  any  moving  part  on  the 
tool  where  the  chips  will  fall  on  them,  unless  they  are 
properly  covered. 

Don't  forget  that  many  drill  press  tables  and  surface 
plates  in  actual  practice  are  not  true. 

Don't  design  point  bearings  on  jigs  and  fixtures  which 
have  to  lie  on  drill  press  tables,  etc.  A  two-line  contact  is 
better. 

Don't  design  a  tool  until  you  have  studied  the  conditions 
under  which  it  has  to  work.  By  so  doing,  you  will  save  time 
and  money. 

Don't  design  an  elaborate  tool  when  something  plain  :  nd 
Inexpensive  will  do  the  work. 

Don't  forget  that  nine  out  of  every  ten  tools  are  never 
duplicated;  therefore  take  pains  to  design  as  eflficient  a 
tool  as  possible. 

Don't  design  a  tool  that  cannot  be  cleaned  effectively  in 
the  least  possible  time. 

Don't  forget  that  many  operators  are  unskilled  nun  and 
very  cheap  labor. 

Don't  give  a  toolmaker  a  drawing  full  of  decimals;  re- 
member, he  can  gage  2  inches  more  effectively  by  standard 
gages  than  1.985  inch. 

Don't  design  parts  to  be  countersunk;   they  cost  money. 
Don't  forget  to  use  patternmakers'  dimensions  very  spar- 
ingly, as  they  are  of  no  use  to  the  toolmaker. 

Don't  design  sharp  corners  on  any  part  of  the  tool. 
Don't  forget  that  cores  on  jigs  and  fixtures  are  expensive, 
and    by   careful    design    they    may   be   eliminated.     Show   all 
drafts   on   your   design,   and   show   which   way  you   wish   to 
have  it  cast. 

Don't  dimension  a  flat  on  a  round  piece  from  the  center; 
always  give  the  size  from  the  outside  diameter  to  the  flat. 

Don't  forget  that  drill  bushings  below  %  inch  in  diameter 
cannot  be  ground ;  they  must  be  lapped. 

Don't  design  drill  bushings  that  are  too  thin  and  too  short. 
Don't  forget  that  the  ends  of  all  screws  must  be  round  for 
rough  worii  and  flat  for  finished  work,  and  that  they  must 
also  be  casehardened. 

Don't  forget  that  in  accurate  drilling  all  holes  must  be 
reamed. 

Don't  allow  more  than  0.002  to  0.010  inch  for  reaming. 
Always  drill  and  ream  in  the  same  jig  by  the  use  of  slip  bush- 
ings. 

Don't  hold  a  slip  bushing  in  any  way;  let  it  slide  freely 
in  the  master  bushing. 

Don't  design  collars  on  drill  bushings;  they  arc  of  no  use 
to  any  one  and  cost  money. 

Don't  forget  that  all  bushings  over  1  inch  outside  diameter 
can   be  made  of  machine  steel,  pack-hardened   and  ground. 

Don't  design  a  tool  in  such  a  way  that  you  must  drill 
against  a  screw;  such  a  construction  Is  not  reliable.  Alwa>-s 
use  a  clamp. 

Don't  use  a  thumb-screw  where  a  set-screw  is  needed. 
Don't  design  loose  parts  on  jigs  and  fixtures;  they  are  apt 

•  For  addiUonnl  "Doo'ts"  pHliIlslied  In  M-vnilNKUY  upc  illso  "Don'ts 
for  HnU  Ilenrlui:  Users."  July,  1014;  "nonts  for  HrUllng  Machlnp 
Operatora,"  November,  1013:  "Don'ta  for  Draflnnien."  Se|iteiiilier.  1913; 
"Dou'ta  tor  Drill  Grinders."  Jul.v,  1013;  "Don'ts  for  the  Manacer." 
Novombi-r,     11)12:     and     "Don'ts     for    Tooloiakers."     rieceniber.     1011. 

t  Address:      UX!    Ulackslonc    St.,    Woonsocket.    R.     I. 


to  be  lost  and  it  will  cost  a  lot  of  money  cind  time  to  replace 
them. 

Don't  design  gaging  points  where  they  will  aSect  the  ef- 
ficiency of  the  operator. 

Don't  design  heavy  jigs  and  fixtures;  a  little  figuring  will 
convince  you  as  to  the  strength  of  materials. 

Don't  forget  that  each  motion  that  is  required  on  your 
tool  has  to  be  duplicated  on  each  piece,  costing  time  and 
money.  In  designing  gaging  points  always  have  them  in 
even  figures  such  as  V4>  Vi,  %  inch  from  the  part  to  be  ma- 
chined. Always  use  machine  steel  for  gaging  parts,  and 
have  it  casehardened  and  ground  to  size. 

Don't  depend  upon  springs  to  operate  parte  of  a  mechan- 
ism. 

Don't  design  cams  on  jigs  and  fixtures;  they  cost  money 
and  are  not  reliable. 

Don't  forget  that  standardization  of  screws,  bushings, 
thickness  of  walls,  size  of  clamps  and  studs  will  prove  a 
great  time  saver  not  only  to  you  but  to  all  the  factory. 
Adopt  standards  which  are  far-reaching  and  easily  under- 
stood; and  always  look  for  improvements  on  your  standards. 
Do  not  be  satisfied  with  something  simply  because  it  works. 

Don't  forget  that  two  ideas  are  better  than  one;  therefore, 
if  there  is  something  that  you  don't  like,  call  11  to  the  atten- 
tion of  the  chief  and  talk  things  over  with  him. 

Don't  forget  that  It  is  easier  to  erase  a  screw  or  change 
its  position  on  a  design  than  it  is  after  the  casting  is  made. 
Always  design  the  tool  as  if  you  were  going  to  make  the 
pattern  and  the  casting,  and  had  to  do  the  machining  and 
finally  the  operating.  Always  remember  that  the  tool  designer 
is  responsible  for  the  profit  of  the  manufacture.  Efficiency  of 
(he  tool  means  manufacturing  profit. 

Don't  forget  that  your  requirements  are  large;  therefore 
keep  up  with  all  the  latest  technical  journals;  not  only  read 
them  but  study  them. 

Don't  forget  that  in  your  design  many  parts  such  as 
screws,  clamps,  etc.,  should  only  be  shown   on   two  views. 

Don't  forget  that  it  is  easier  to  make  a  free-hand  sketch 
to  get  an  idea  if  your  plan  will  work  than  to  start  on  the 
drawing  board,  and  finally  have  to  throw  the  whole  design 
away. 

•     •     « 

SETTING   TIMER   GEARS   ON   THE 
FRANKLIN   CAR 

At  the  H.  H.  Franklin  Mfg.  Co.'s  factory  in  Syracuse, 
N.  Y.,  where  the  Franklin  car  is  manufactured,  the  opera- 
tion of  setting  timer  gears  either  in  the  factory  or  outside 
is  greatly  facilitated  by  broaching  the  timer  gears  with 
irregularly  spaced  multiple  keyways  at  the  time  of  manu- 
facture. The  illustration  shows  the  positions  of  the  four 
keyways  that  are  broached  at  varying  distances  In  the 
timer  gears,  both  the  gear  on  the  magneto  and  that 
on  the  camshaft  being 
similarly  treated.  It 
will  be  readily  appre- 
ciated that  with  the 
option  of  setting  the 
timer  gear  at  any  of 
four  designated  posi- 
tions on  the  shaft,  each 
of  which  gives  slightly 
different  timing,  the 
proper  adjustment  Is 
easily   made. 

Especially  does  this 
feature  prove  valuable 
to  the  car  owner  who 
has  broken  a  timer  gear 
and  orders  a  new  one 
from  the  factory.  He  has  no  trouble  in  locating  the  gear 
on  the  shaft,  nor  is  it  necessary  to  mark  the  gear  for  any 
particular  position  and  have  a  keyway  especially  cut.  for 
out  of  four  possible  positions,  one  is  sure  to  give  correct 
timing.  Moreover,  this  advantage  does  not  add  appreciably 
to  the  manufacturing  cost  of  the  car.  C    L.  L. 


our     Irr«fularly    Sp«c«d     Ke;w&f»     i 
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RECTANGULAR  DRAWING  AND  TRIMMING^^ 

LAYING  OUT  RECTANGULAR  DRAWING   DIES-DETERMINING  NUMBER  OF  OPERATIONS— TRIMMING  DRAWN  PARTS 


BY    JOSEPH    M.  8TABEL* 


THE  drawing  of  rectangular  shapes  does  not  seem  to  be 
understood  by  many  tool-  and  die-makers  as  well  as 
cylindrical  drawing,  which  is  doubtless  due  to  the 
fact  that  rectangular  dies  are  not  as  common  as  those  used 
for  drawing  cylindrical  parts.  Consequently  when  a  rec- 
tangular die  Is  to  be  made  some  experimental  work  is  usually 
required,  although  much  of  this  could  be  eliminated  if  cer- 
tain fundamental  points  in  regard  to  rectangular  drawing 
were  understood.  The  writer  will  endeavor  to  explain  some 
of  the  points  which  experience  has  shown  are  essential  to 
success. 

Shape  of  Drawn  Part  and  Points  to  Consider  when 
Selecting  Material 
The  first  thing  to  consider  is  the  design  or  shape  of  the 
part  to  be  drawn.  This  is  often  overlooked  by  the  designer, 
as  all  he  may  have  in  mind  is  to  produce  a  box  of  a  certain 
size.  Therefore  he  may  specify  a  radius  of  %  inch  at  the 
corner  of  this  box  when  the  radius  could  just  as  well  be  % 
inch,  and  perhaps  the  radius  at  the  lower  corner  could  also  be 
larger  than  is  specified.  This  matter  of  corner  and  edge 
radius  is  Important  and  may  greatly  affect  the  drawing  oper- 
ation. The  kind  of  metal  to  be  used  should  also  be  con- 
sidered. It  is  often  more  profitable  to  make  small  parts  of 
brass  than  of  steel  because  there  Is  less  wear  on  the  dies  and 
fewer  spoiled  parts.  When  steel  is  to  be  used  and  the  depth 
of  the  draw  exceeds  one-half  the  width  of  the  box,  a  "deep 
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Fig.    1.     Bectonpular  Die   with  Inserted   Corner  Pieces 

drawing"  steel  should  be  used.  A  deep  drawing  steel  which 
has  proved  satisfactory  contains  from  0.08  to  0.18  per  cent 
carbon  (preferably  about  0.10  to  0.12  per  cent) ;  about  0.35  per 
cent  manganese  with  less  than  0.03  per  cent  phosphorus  and 
sulphur.  It  is  advisable  to  be  on  the  safe  side  when  deciding 
what  thickness  of  metal  to  use;  that  is.  It  is  preferable  to 
use  a  little  extra  metal  and  have  ample  strength  at  the  lower 
edge  of  the  box  where  the  greatest  strain  from  drawing  oc- 
curs, than  to  use  a  metal  that  is  barely  strong  enough  to  with- 
stand the  drawing  operation.  This  is  especially  true  if  the 
part  must  be  drawn  to  considerable  depth.  When  using  brass 
and  aluminum,  the  cost  of  the  material  is  an  important  factor 
and  it  is  common  practice  to  begin  with  stock,  say,  1/32  Inch 
thick;  the  original  thickness  is  retained  in  the  first  draw,  but 
is  reduced  in  each  succeeding  draw  so  that  when  the  box  is 
finished  the  sides  will  be  considerably  thinner  than  the  bot- 
tom. With  this  method,  less  metal  may  be  used  or,  in  other 
words,  a  smaller  blank  than  if  the  box  were  made  of  uniform 
thickness.  The  reduction  of  thickness  at  each  draw  should 
not  exceed  0.0025  inch  on  a  side.    Thinning  the  sides  In  this 

♦  For  fidtlltlonal  Information  on  dies,  see  tlie  foUowinR  articles  previously 
puMlBhed  In  Maciiinkrv:  "Automatic  IndexlnR  Multiple  Drawing  nie."  .Tul.v. 
ISIB;  "Peep  Dniwlne  In  Combination  Dies."  April.  lOir,;  "Dies  for  Drawing 
Flanged  Shells."  March,  lOin:  "Press  Tools  for  Making  a  Holler  Roaring 
Cage,"  March,  101!);  "Forraulna  for  Blank  Diameters  of  Drawn  Shells," 
■Iiinuary,  lOl.'S:  "Kdgc  Uadius  of  Drawing  Dies."  Octoher.  1014;  "Sob  press 
Manufacture."    Jul.v,    1914;     "One-piece    Armature    Disk 


way  is  not  considered  practicable  when  using  steel,  owing  to 
the  comparative  cheapness  of  steel  and  the  increase  in  wear 
on  the  dies  which  would  result. 

Layintf  Out  Rectanifular  Dies 

After   having   carefully   considered   the  design   of   the   part 

to  be  drawn  and  the  material  from  which  it  is  to  be  made, 

the  next  step  is  that  of  laying  out  the  die  or  dies,  as  the  case 

may  be.   Tbere  are  several  fundamental  points  that  should  be 


of  Different  81ze< 

considered  before  proceeding  with  the  laying-out  operation. 
For  instance,  there  may  be  some  doubt  as  to  the  practic- 
ability of  drawing  a  box  in  one  operation,  and  one  might 
naturally  suppose  that  by  employing  two  operations  many  dif- 
ficulties would  be  avoided,  because  the  work  is  divided  be- 
tween two  dies.  There  may  be  more  trouble,  however,  when 
using  two  dies,  especially  if  steel  is  to  be  drawn,  because  the 
drawing  operation  is  confined  to  the  corners,  and  forming 
the  sides  of  the  box  is  nothing  more  than  a  folding  or  bend- 
ing operation ;  consequently  the  wear  of  the  diee  is  in  the 
corners,  and  as  the  result  of  this  wear  and  increase  of  clear- 
ance space  the  metal  thickens  at  the  corners.  In  some  cases 
the  metal  will  thicken  to  such  an  extent  as  to  make  it  im- 
possible to  push  the  work  through  the  second  die  when  two 
are   employed,    without   rupturing   the   box    at   the    corners. 


-FIRST  DIE 
—SECOND  DIE 
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Moreover,  when  there  are  two  operations,  annealing  may  be 
required  between  the  draws,  and  if  this  is  done  in  an  open 
fire,  oxidation  takes  place  which  would  require  a  pickling 
operation  to  free  the  part  from  scale.  Even  though  a  closed 
furnace  is  used,  the  parts  should  be  washed  to  free  them  from 
grit,  as  otherwise  the  die  would  be  lapped  out  very  quickly. 
If  there  is  no  doubt  as  to  whether  a  box  should  be  made  In 
one  die  or  two.  It  is  advisable  to  first  make  the  finishing  die 
and  attempt  to  produce  the  part  in  one  operation.  If  this 
trial  draw  shows  that  one  die  is  not  practicable,  then  the 
first-operation  die  can  be  made. 
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'The  amount  of  clearance  at  the  corners  is  another  Im- 
portant point.  By  allowing  a  little  more  than  the  thickness 
of  the  metal  between  the  punch  and  die  at  the  corners,  the 
pressure  required  for  drawing  is  considerably  reduced.  For 
instance,  if  stock  0.0625  inch  thick  were  being  used,  a  space 
of  about  0.0G7  inch  should  be  left  at  the  corners;  this  clear- 
ance is  advisable  for  a  one-operation  die  and  also  for  the  flnal 
die  of  a  series.    The  top  surface  of  a  first-operation  die  should 
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Fig.    4.     Simple   Design    of    Ecctangnlir    Drawing    Die 

be  perfectly  flat  and  smooth.  If  this  surface  is  ground,  the 
grinding  marks  should  be  polished  out,  as  otherwise  the 
pressure  of  the  blank-holder  will  tend  to  hold  certain  parts  of 
the  blank  more  than  others,  causing  an  uneven  draw. 

The  corners  of  the  die,  as  well  as  the  punch,  should  be 
made  very  hard.  The  writer  has  used  a  die  equipped  with  in- 
serted corner  pieces,  as  shown  in  Fig.  1.  This  form  of  die 
was  designed  for  drawing  a  large  number  of  steel  parts,  6  by 
8  Inches  in  size,  and  up  to  the  present  time  the  sides  have 
outworn  at  least  six  sets  of  corner  pieces,  not  counting  the 
number  of  times  these  pieces  have  been  reworked.  This  con- 
struction allows  the  corners  to  be  made  much  harder  than  if 


Fig.    6.     Fixture    for    trimming 

they  were  part  of  a  solid  plate.  It  also  permits  the  use  of 
expensive  steel,  such  as  high-speed  steel,  for  these  corner 
pieces,  as  they  are  small  in  comparison  with  the  rest  of  the 
die.  This  form  of  die  Is  not  recommended  for  small  work. 
Driiwlnur  Edtre  Radius  of  Rectunwrular  Dies 
The  radius  r  (Fig.  1)  of  the  drawing  edge  is  another  point 
which  often  does  not  receive  the  attention  that  Its  importance 
merits.  In  the  first  place,  this  rounded  surface  should  be 
uniform  and  smooth.  The  edge  radius  of  the  first  drawing 
die  (assuming  that  more  than  one  operation  is  required  t  is 
the  most  important.  Theoretically,  this  radius  should  be  as 
large  as  possible,  but  it  is  restricted  for  the  reason  that  the 
larger  the   drawing   radius   the   sooner   the  blank   is  released 


from  under  the  blank-holder  or  pressure  pad,  and  if  this  re- 
lease occurs  too  soon,  the  metal  will  wrinkle;  wrinkling  of 
the  metal  will  cause  a  fractured  corner. 

It  is  also  important  to  make  the  corner  radius  as  large  as 
possible.  Fig.  2  shows,  In  part,  the  outline  of  a  blank  and 
also  corners  of  Vi  and  M-  Inch  radius,  respectively.  The  dotted 
lines  a-a  indicate  the  metal  in  the  blank  which  must  be  folded 
up  and  compressed  into  a  corner.  When  the  corner  radius 
does  not  exceed  %  inch,  the  radius  of  the  drawing  edge  of 
the  first  die  should  be  about  the  same  as  the  comer  radius, 
whereas  for  a  corner  radius  exceeding  ^4  inch,  the  drawing 
edge  radius  of  %  Inch  should  be  retained. 

Determlnlnif  Number  of  Drawlnsr  OperatloiiB-Ccmer  RaxUua 
In  laying  out  rectangular  dies,  naturally  one  of  the  first 
things  to  consider  is  the  number  of  operations  required  to 
complete  the  box  or  whatever  part  is  to  be  drawn.  The 
number  of  operations  is  governed  by  several  factors,  such,  for 
Instance,  as  the  quality  of  material,  Its  thickness,  the  corner 
radius  and  also  the  radius  at  the  bottom  edge  of  the  drawn 
part.  In  some  cases,  this  lower  edge  can  be  rounded  con- 
siderably, whereas  in  others  It  must  be  nearly  square.  Obvi- 
ously, when  the  corner  is  sharp  a  fracture  at  this  point  Is 
more  likely  to  occur,  owing  to  the  pull  of  the  drawing  punch. 
Because  of  these  variable  conditions  no  definite  rule  can  be 
given  for  determining  the  number  of  operations,  although  the 
following  information  will  serve  as  a  general  guide. 


Fig.  «.     Trimming  Knife  for  cutting  Two  BIdel  in  One  Suoko 

When  drawing  brass,  it  is  safe  to  assume  that  the  part  can 
be  drawn  to  a  depth  equal  to  six  times  the  corner  radius. 
This  rule  has  been  applied  to  all  radii  not  over  ^4  Inch.  For 
rectangular  parts  having  larger  corner  radii,  the  depth  would 
be  somewhat  less  than  six  times  the  corner  radius.  Suppose 
a  box  is  to  be  drawn  that  la  5  inches  wide,  6  Inches  long  and 
3  inches  deep,  and  that  the  corner  radius  is  Vj  inch,  and  the 
lower  edge  rounded  to  about  14  inch  radius.  By  applying  the 
foregoing  rule  we  find  that  this  can  be  done  in  one  opera- 
tion; thus,  the  depth  equals  six  times  the  corner  radius,  or 
6  X  Vj  =  3  inches.  If  the  corners  were  of  %  Inch  radius, 
then  two  operations  would  be  required. 

When  two  dies  are  required  the  first  die  should  have  a 
corner  radius  equal  to  about  five  times  the  radius  of  the 
finished  part.  The  relation  between  the  corners  of  the  first 
and  second  dies  Is  Indicated  by  the  diagram  A.  Fig.  3.  As 
will  be  seen,  they  are  not  laid  ofl  from  the  same  center  but 
so  that  there  will  be  enough  surface  x  between  the  two  cor- 
ners to  provide  a  drawing  edge.  The  reason  for  selecting 
such  a  large  corner  radius  for  the  first  die  is  that  when  these 
large  corners  are  reduced  to  the  smaller  radius  in  the  second 
die  a  large  part  of  this  compressed  metal  Is  forced  out  Into 
the  sides  of  the  box.  Now  if  the  first  die  were  laid  out  as 
indicated  at  B  or  from  the  same  center  as  the  second  die, 
there  would  be  a  comparatively  large  reduction  at  the  corner 
and,  consequently,  the  metal  would  be  more  compressed  and 
the  drawing  operation  made  much  more  difficult,  because,  as 
previously  mentioned,  the  drawing  action  Is  confined  to  the 
corners  when  drawing  rectangular  work.    Sometimes  dies  are 
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made  as  Indicated  at  B,  but  the  reduction  necessary  in  the 
second  operation  is  lilcely  to  result  in  fracturing  the  metal. 
The  radius  of  the  first  die  should  be  laid  out  from  a  center 
that  will  leave  a  surface  x  (see  sketch  A)  about  %  inch  wide, 
although  this  width  should  be  varied  somewhat,  depending 
upon  the  size  of  the  die. 

The  amount  y  that  a  rectangular  part  can  be  reduced  be- 
tween draws  depends  upon  the  corner  radius  and  diminishes 
fvS  the  corner  radius  becomes  smaller.     For   instance,  a  box 
with  corners  of  %  inch  radius  could  not  be  reduced  as  much 
as  one  with  corners  of  %   inch  radius.     To  obtain  the  total 
amount  of  reduction,  or  2y  (see  Fig.  3),  multiply  the  comer 
radius  required  for  the  drawn  box  by  3  and  add  the  product 
to  the  width  and  length,  thus  obtaining  the  width  and  length 
of  the  preceding  die.    This  rule  should  only  be  applied  when 
the  corner  radius  is  less  than   V2  inch.     For  all  radii  above 
i-o   inch,  simply  multiply  the 
constant  0.5  by  3  in  order  to 
obtain    the    reduction.      Sup- 
pose  a   box   is   to   be   drawn 
that  is  5  inches  wide,  6  Inches 
long,  %  radius  at  the  corner, 
and  we  desire  to  establish  the 
size  of  the  first-operation  die. 
By    applying    the    rule    just 
given,  we  have   %  X  3  +  5= 
5%  inches,  and  %  X  3  +  6  = 
6%    inches.      Therefore,    the 
die     should     be     made     5% 
inches  by  6%  inches.    As  pre- 
viously mentioned,  the  corner 
radius  for  the  first-operation 
die     should     be     about     four 
times    the    corner    radius    of 
the   finished   part;    hence   the 
radius     in     this     case     would 
equal    %  X  4  =  %    inch.      In 
this  way,  the  number  of  oper- 
ations required  to  draw  a  rec- 
tangular  part   is   determined. 
Shape  of  the  Blank 
After  the  drawing  dies  are 
completed,    the   shape    of   the 
blank     must    be    determined. 
While  a  blank  can  be  laid  out 
which   would   be   of   approxi- 
mately   the    required    shape, 
the   exact   form   must   be   de- 
termined by  trial   before  the 
blanking  die  can  be  made.  (A 
good    method    of    laying    out 
blanks   for  rectangular   parts 
was    described    in    the    April 
number   of   Machinery,   page 
687.)     The  proper  way  is  to 
first    lay   out   the   blank   and 
then    cut   out   two   blanks   so 
that  after  one  has  been  drawn 
the  other  can  be  changed  as 
may   be  found   necessary.    When   laying  out  the  blank,  it  Is 
often   advisable  not  to  attempt   to  secure   a   shape   that   will 
form    corners    that    are    level    with    the    sides   of   the    drawn 
part,  but  rather  a  form  of  blank  that  will  produce  corners 
tliat  are  a  little  higher  than  the  sides.     This  is  desirable  for 
two    reasons:      In    the    first    place,    as    previously    mentioned, 
the  wear  on  the  die  is  at  the  corners,  and  when  wear  occurs 
the  metal  will  thicken  and  then  the  drawn  part  will  be  low 
at  the  corners,  provided  no  allowance  is  made  on  the  blank. 
Second,   the   shape  of  the  blank   for   drawing  an   even    level 
corner   would   often    correspond   somewhat   to   that   indicated 
by  tile  dotted  line  h  in  Fig.  2,  and  the  tendency  of  the  high 
projections  c  would  be  to  carry  the  metal  toward  the  corner 
and  cause  a  seam,  due  to  the  low  part  1).  Incidentally,  a  burr 
along  part  of  the  blank  edge  often  causes  trouble,  because  it 
tends  to  hold  that  part  of  the  blank  tighter  under  the  blank- 
holder  than   the  remainder,  thus  causing  an  irregular  shape. 
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Type  of  Die  for  Use  In  8inB-le-action  Press 
Many  are  of  the  opinion  that  a  double-acting  press  is  neces- 
sary for  this  kind  of  work  unless  the  drawn  part  is  shallow 
and  a  combination  die  is  used,  but  this  is  not  the  case.     A 
single-acting  press   which   is   geared   for   reduced   speed   will 
serve  the  purpose,  and  a  simple  type  of  die  may  be  employed. 
The   speed,   however,  should   not   exceed   60   revolutions   per 
minute.     The  greatest  difficulty  connected  with  the  use  of  a 
single-acting  press  is  the  arrangement  of  the  blank-holder  or 
pressure  pad.    This  can  be  made  in  several  ways.  One  method 
is  to  attach  the  drawing  die  to  the  ram  of  the  press  and  the 
punch  below  In  the  die-shoe  with  the  pressure  ring  extending 
around  the  pnnch  and  resting  on  pins  that  pass  through  the 
shoe  and  bear  against  a  plate  which  is  backed  up  by  a  rubber 
buffer  or  spring  pressure  attachment  that  can  be  adjusted  to 
give  the  pressure  required.     This  arrangement  is  satisfactory 
for  many  classes  of  work,  but 
when   drawing   comparatively 
deep  parts  it  is  objectionable 
in      that      the      blank-holder 
pressure  increases  as  the  die 
descends;      consequently,      if 
this  pressure  is  sufficient  for 
the  beginning  of  the  drawing 
operation,  it  will  be  excessive 
at  the  end  of  the  downward 
stroke.     This  defect  is  some- 
times remedied  by   using  ex- 
tra long  springs  or  buffers,  or 
a    special    "compensating    at- 
tachment."     For    deep    draw- 
ing,    when     a     single-acting 
press  is  to  be  used,  the  writer 
prefers  a  die  equipped  with  a 
pressure     pad     of     the     type 
shown  in  Fig.  4.    The  die  and 
die-shoe  rest  upon  the  bolster 
of  the  press  and  Into  the  lat- 
ter are  screwed  two  shoulder 
studs  S  having  coarse  threads 
onto     which     are     fitted     the 
handled   nuts  N.    These  nuts 
serve  to  hold  down  the  press- 
ure pad  which  is  pivoted   on 
one  of  the  studs  and  slotted 
to  receive  the  other  so  that 
it   can   be   swung  out   of   the 
way.     (See  plan  view.)     The 
under    side    of    the    pad    is 
faced    with    a   hardened    tool- 
steel     plate     ^i     inch     thick. 
When     using     the     die,     the 
pressure   pad    is   swung   out, 
the  blank  placed  in  position, 
and   then   the   pad   is   swung 
back    and    tightened    by   nuts 
N.    After    a    few    parts    have 
been  drawn,  the  operator  will 
be    able    to    determine    how 


Trimming    Fixture    for    drawing   Steel    Parts 


much  these  nuts  should  be  tightened  to  prevent  wrinkling. 
The  heavier  and  more  rigid  the  studs  and  pad  are,  the  less 
tightening  is  necessary,  because  the  object  is  simply  to  con- 
fine the  metal  before  it  goes  into  the  die  so  that  wrinkling 
will  be  impossible.  This  form  of  die  has  proved  satisfactory 
and  it  is  similar  In  effect  to  the  action  of  the  double-acting 
press.  A  vent  hole  should  never  be  omitted  in  the  drawing 
punch,  as  this  facilitates  stripping  the  drawn  part. 
Trimmint?  Drawn  Rectang^ular  Parts 
After  a  square  or  rectangular  part  is  drawn,  it  is  necessary 
to  trim  the  edges  unless  the  depth  of  the  draw  is  compara- 
tively small,  as  in  the  case  of  can  or  box  covers,  etc.  There 
are  several  ways  of  trimming  the  edges  in  a  punch  press.  If 
the  box  is  square  it  can  be  placed  on  a  fixture  of  the  type 
shown  in  Fig.  5  and  be  trimmed  by  cutting  the  four  sides 
successively,  the  work  being  indexed  by  turning  spindle  B. 
Each  cut  should  overlap  the  other  by  a  small  margin  to  in- 
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sure  a  smooth  even  edge.  The  spindle  B  is  a  running  fit  in 
the  main  casting  A  and  holds  the  hardened  tool-steel  knife  C. 
The  dotted  lines  show  the  position  of  the  box  to  be  trimmed. 
As  shown,  a  tapered  wedge  D  which  slides  in  under  the  lower 
side  of  the  box  serves  to  locate  the  box  and  also  to  take  the 
downward  thrust  of  the  cut.  The  blade  or  knife  E.  which  is 
attached  to  the  ram  of  the  press,  may  be  ground  square  across 
the  end  or  at  a  slight  angle  on  the  cutting  face;  a  slight 
amount  of  angle  or  rake  is  desirable  when  trimming  thick 
stock.  If  the  part  to  be  trimmed  is  rectangular,  the  length  of 
the  knife  should  be  equal  to  the  length  of  the  longest  side 
of  the  box  minus  the  radius  of  one  of  the  corners.  For  in- 
stance, a  box  5  by  G  inches  having  a  Vi-inch  corner  radius 
should  be  trimmed  with  a  knife  bVz  inches  long.  The  two 
long  sides  should  be  cut  first  because  if  the  short  sides  were 
cut  first,  there  would  be  a  tendency  to  distort  the  corners. 
When  the  sides  are  unequal,  the  wedge  D  should  either  be 
double-ended  or  have  enough  taper  to  compensate  for  the  dif- 
ference in  the  box  dimensions. 

Another  method  of  trimming  is  shown  in  Fig.  6.  In  this 
case,  two  sides  are  cut  simultaneously  so  that  only  one  index- 
ing is  required.  This  method  Is  satisfactory  for  soft  metal 
such  as  brass  or  aluminum,  but  is  likely  to  cause  trouble 
when  trimming  steel,  because  the  corners  are  so  hard  as  the 
result  of  drawing  that  the  top  corner  o  might  split  from  the 
strain  of  the  cut,  unless  the  box  were  annealed  for  trimming. 


n^ 

^ 

PUNCH  HOLDER 

PUNCH  1   INCH  THICK 

■*'                  M'l.ln 

..-rv 

rig.     8.      Trin 


ction    with    Fixture 


The  fixture  for  indexing  and  supporting  the  work  is  similar 
to  that  Illustrated  in  Fig.  5. 

To  avoid  making  four  cuts  when  trimming  steel  parts,  and 
also  to  obviate  annealing,  the  special  trimming  die  shown  In 
Fig.  7  was  designed.  This  die  has  been  in  use  for  the  past 
seven  years  and  has  trimmed  thousands  of  boxes  each  year. 
It  has  a  lower  knife  A,  held  by  spindle  B.  which  Is  a  running 
nt  in  a  bearing  at  the  rear  of  the  main  body  casting  C.  The 
box  to  be  trimmed  is  placed  over  knife  A.  Spindle  B  is  held 
In  position  by  nuts  (not  shown)  and  has  a  %-inch  knockout 
rod  extending  through  it  which  acts  upon  a  knockout  pad  D. 
This  pad  also  serves  as  a  stop-gage  for  regulating  the  depth 
to  which  the  box  is  trimmed.  A  fixed  length  is  retained  ir- 
respective of  how  much  knife  .1  is  ground.  Four  pins  E  are 
screwed  into  the  pad  and  pass  through  holes  in  knife  .1,  rest- 
ing against  the  face  of  a  hardened  bushing  in  the  casting. 
This  allows  the  face  /  of  the  knife  to  be  ground  repeatedly 
because  knife  .1  rests  against  the  shoulder  on  spindle  B  and 
pins  E  hold  i)iid  D  stationary.  The  knockout  rod  (not  shown) 
is  actuated  by  a  series  of  levers  connecting  with  a  handle  at 
(he  left  of  the  operator.  The  hardened  plate  F  is  for  taking 
the  thrust  of  the  top  knife  which  is  held  in  the  punch-holder. 
This  plate  is  secure<l  by  cap-screws  I,  and  it  can  be  adjusted 
by  screw  H  and  wedge  G  to  compensate  tor  sharpening  the 
top  knife.  The  two  slides  J  which  have  hardened  faces  K 
slide  underneath  the  box  and  serve  to  loc;ite  it  In  position, 
and  also  support  It  rigidly  against  the  thrust  of  the  cut. 
These  slides  are  operated  by  lever  L  through  pinions  M  and 
N.  Pinion  ^f  has  its  bearing  in  the  right-hand  slide  and  en- 
gages  a   stationary   rack   beneath   It.     Attached   to   the   right- 


hand  slide  K  is  an  extension  X  having  rack  teeth  which  mesh 
with  the  pinion  N  mounted  in  a  stationary  bearing.  This 
pinion,  in  turn,  meshes  with  a  rack  above  it  attached  to  slide 
K.  Thus  it  will  be  seen  that  a  movement  of  lever  L  from 
right  to  left  causes  both  slides  K  to  move  in  under  the  box  to 
be  trimmed.  This  same  movement  of  the  lever  also  moves 
arm  0  and  slide  P  into  position  for  clamping  the  bottom  of 
the  box,  the  clamping  being  effected  by  pilot  wheel  .S.  which 
is  attached  to  the  screw  shown.  With  this  arrangement  only 
a  small  movement  of  the  screw  is  required,  and  when  lever  L 
is  thrown  to  the  right  and  the  distance  block  P  is  removed 
there  is  plenty  of  space  for  taking  out  the  trimmed  box  and 
inserting  another.  A  detailed  view  of  the  trimming  knife  or 
punch  is  shown  in  Fig.  8.  Considerable  experimenting  waa 
necessary  before  securing  a  trimming  punch  that  was  per- 
fectly satisfactory.  The  edge  having  a  30-degTee  angle  on 
each  side  shears  the  side  of  the  box  down  a  little  beyond  the 
center;  the  5-degree  edge  provides  the  necessary  clearance; 
whereas  the  45-degree  section  cuts  out  the  round  corners  of 
the  box,  after  which  there  is  a  slight  shearing  cut  to  the 
center. 

TRAINING   OF  SHOP   TEACHERS   FOR 
INDUSTRIAL   SCHOOLS* 

In  dealing  with  the  subject  of  the  training  of  teachers  for 
industrial  and  trade  schools,  there  are  two  general  classes 
that  must  be  recognized,  depending  upon,  or  resulting  from, 
the  two  general  sources  from  which  such  teachers  come.  These 
sources  are  the  trained  academic  teacher  and  the  trained 
mechanic.  There  is  a  division  of  opinion  as  to  which  source 
furnishes  the  better  type  of  teacher.  There  are  those  who 
believe  that  the  primary  requisite  of  such  a  teacher  is  the 
ability  to  grasp  the  educational  value  of  a  subject,  and  to 
deal  with  and  give  Instruction  to  the  learner.  These  hold 
that  pedagogical  training  is  the  basis  upon  which  must  be 
placed  enough  knowledge  of  the  subject  to  enable  the  teacher 
to  meet  the  problems  of  the  school  shop.  There  are  others 
that  believe  that,  since  it  is  Industrial  training  that  is 
wanted,  the  essential  things  are  the  industrial  atmosphere, 
methods,  and  standards  of  efiSclency.  These  hold  that  any 
mechanic  of  a  degree  of  intelligence  to  become  a  candidate 
for  a  teacher's  position  can  be  trained  sufficiently  in  methods 
of  instruction  to  make  him  the  better  type  of  shop  teacher. 
Of  course  the  ideal  shop  teacher  is  the  one  who  is  thoroughly 
trained  in  both  phases;  but  since  a  thorough  training  In 
either  Involves  several  years  of  time  and  study,  we  are  likely, 
at  the  present  salary  schedule,  to  have  to  choose  between  the 
two  types. 

To  discuss  the  ability  of  the  mechanic  teacher  It  Is  neces- 
sary to  establish  the  rank  In  the  Industry  from  which  the 
average  candidate  comes.  Shop  instructors  are  generally  re- 
cruited from  the  ranks  of  journeymen.  Some  of  these  have 
only  a  common  school  education,  a  few  have  high-school  edu- 
cation, but  none  of  them  are  college  men.  This  statement 
would  hold  in  general  for  all  apprenticeship  schools 
established  by  railroads  and  factories.  In  the  public  schools 
the  situation  Is  slightly  different,  with  probably  a  little  more 
inducement  for  the  man  of  higher  rank  to  enter.  Yet.  Just 
as  the  railroad  shops  or  factories  cannot  take  their  foremen 
to  teach  the  apprentices,  so  society  cannot  take  trained  fore- 
men as  teachers  in  public  Industrial  schools.  In  other  words. 
Industry  outbids  the  public  schools  for  such  men.  Dr. 
Snedden,  probably  the  one  most  influential  in  the  demand 
for  the  mechanic  teacher,  says  that  the  rank  of  foreman  is 
preferable,  but  recognizes  that  he  can  only  demand  that  of 
journeyman. 

To  those  of  us  who  know  the  present  method  of  com- 
mercial production  and  the  lack  of  apprenticeship  in  the  In- 
dustries, the  requirement  of  journeyman  standing  does  not 
insure  ability.  The  Journeyman  Is  usually  the  victim  of  the 
factory  system  or  the  contractor's  policy  of  keeping  him  at 
the  one  special  job  which  he  can  do  best.  He  might  be 
highly  skilled   In   laying  floors,  shingling,   lathing,   framing. 
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stair  building,  or  some  other  specialty,  but  not  have  a  gen- 
eral training  in  carpentry.  He  might  be  a  specialist  in  some 
phase  of  machine  work,  but  we  have  heard  lately,  from  Mr. 
Ford,  that  it  takes  only  two  weeks  to  train  a  specialist. 

Observation  seems  to  show  that  the  candidate  is  usually  a 
young  handy  man  of  a  high  degree  of  intelligence,  who  has 
been  earning  his  living  at  some  form  of  the  work  he  Intends 
to  teach,  and  who  is  dissatisfied  with  the  social  position  of  a 
worker  in  Ms  trade,  and  desires  to  make  more  money  per 
year  and  have  a  summer  vacation. 

Strong-  Points  of  the  Mechanic  Teacher 

1.  He  can  do  good  work  himself.  This  gives  him  a  confi- 
dence in  demonstration,  and  gives  the  boys  a  confidence  in 
him  that  is  Invaluable.  There  seems  to  be  to  us  all,  and 
especially  to  the  boy,  a  strong  appeal  in  the  ability  to  do 
things  with  the  hands. 

2.  He  can  apply  commercial  standards.  Most  of  our  school 
shop  work  falls  below  commercial  standards  for  two  reasons: 
First,  the  workers  are  only  of  apprenticeship  rank;  and 
second,  the  teacher  does  not  know  the  commercial  construc- 
tion which  they  would  be  able  to  use.  Also,  the  element  of 
time  does  not  enter  into  school  shopwork,  and  only  a  trained 
mechanic  knows  how  to  appreciate  this. 

3.  He  can  create  a  shop  atmosphere.  An  atmosphere  is 
the  most  intangible,  elusive  thing  in  the  world,  and  yet  it  is 
the  most  influential.  A  school  boy  changes  from  a  careless, 
indifferent  piddler  to  an  earnest,  zealous  workman  with  a 
change  of  atmosphere,  and  yet  one  could  see  no  concrete 
thing  that  he  could  say,  "That  is  it."  Perhaps  the  air  of 
quiet  confidence  in  the  ability  to  turn  out  work  that  is  worth 
while  gives  the  boys  the  same  confidence. 

4.  He  is  in  sympathy  with  the  labor  element  of  society. 
One  of  the  large  features  In  the  training  of  the  worker  of 
today  should  be  the  giving  of  an  outlook  on  life  and  social 
problems  that  would  rescue  him  from  the  agitator.  This 
would  mean  constructive  leadership  by  the  teacher  in  the 
affairs  of  citizenship  and  social  conscience.  This  could  best 
be  done  by  the  mechanic,  because  the  problems  of  labor  today 
must  be  solved  by  the  friends  of  labor,  otherwise  there  will  be 
no  solution.  The  trained  academic  teacher  is  usually  not 
wholly  In  sympathy  with  the  labor  element,  because  he  is  a 
product  of  a  selective  institution,  deals  largely  with  abstrac- 
tions, and  is  more  interested  in  teaching  the  traditional  past 
than  the  progressive  present. 

5.  He  can  give  the  student  correct  guidance  as  to  desir- 
ability, opportunity,  and  dangers  of  the  trade  in  question; 
in  other  words  he  is  a  better  authority  on  that  vocation,  hav- 
ing followed  it,  than  the  trained  pedagogue  who  has  read 
about  it.  This  vocational  guidance  is  also  one  of  the  large 
functions  of  the  industrial  school  teacher  of  the  future.  SU- 
tistics  show  that  only  a  small  percentage  of  the  pupils  really 
follow  the  vocation  for  which  they  train  in  trade  schools. 
So  we  must  make  the  schools  more  than  ever  a  tryingout 
place,  and  save  some  of  the  misfits  if  we  can. 

"Weak  Points  of  the  Mechanic  Teacher 
1.  He  does  not  understand  teaching  principles.  In  the 
learning  process  there  are  certain  fundamental  laws  and 
principles.  These  laws  and  their  operation  are  the  subject 
of  years  of  study  and  training  for  the  teacher,  and  it  would 
be  too  much  to  assume  that  a  worker  who  had  spent  no 
thought  upon  the  subject  would  not  suffer  in  comparison  in 
this  field.  We  are  all  familiar  with  the  mechanic  teacher 
who  makes  the  jigs,  sets  the  machine,  gives  the  finishing 
polish,  and  makes  a  splendid  exhibit.  On  the  other  hand, 
these  laws  are  not  so  occult  that  the  intelligent  person  desir- 
ing to  impart  knowledge  or  training  to  a  pupil  cannot  by 
good  sense  accomplish  largely  what  he  intends,  without  hav- 
ing heard  of  one  of  them.  Also,  he  is  dealing  with  pupils  who 
will  not  recognize  if  they  are  the  victims  of  poor  pedagogy, 
while  ofttlmes  they  would  recognize  quickly  if  the  teacher 
did  not  use  correct  shop  methods. 

The  laws  and  principles  of  teaching  should  be  one  field  of 
training  lor  the  mechanic  candidate.  The  teacher  must  be 
able  to  recognize  the  stage  of  progress  of  the  learner  and  be 
able  to  carry  him  forward  in  sequence.  He  must  recognize 
that  while  the  learner  consciously  controls  the  stroke  of  the 


hammer,  he  Is  quite  as  likely  to  hit  his  thumb  as  the  nail; 
that  it  is  the  aubconscious  control  that  brings  skill  in  opera- 
tions; that  it  is  one  thing  to  do  a  thing  well,  and  quite 
another  to  tell  just  what  coordinations  are  necessary  to 
bring  the  result.  He  must  recognize  that  training  In  trade 
processes  is  not  necessarily  education,  but  may  be  made  the 
basis  and  motive  for  education.  He  must  recognize  the 
value  of  initiative  and  resultant  satisfaction  on  the  formation 
of  habits,  and  a  few  other  things  like  these,  before  he  is  pre- 
pared to  stand  before  a  class  to  teach. 

2.  He  does  not  understand  scientific  management.  The 
urgent  demand  for  better  organization  and  more  scientific 
management  everywhere  concedes  that  the  standards  of  ef- 
ficiency are  not  so  generally  recognized  as  we  are  sometimes 
led  to  believe.  Why  are  not  the  skilled  trades  more  highly 
organized  and  systematized  than  the  unskilled?  When  or- 
ganization and  system  are  introduced  into  an  industrial  plant 
today,  it  Is  not  the  trained  mechanic  who  is  called  in  to  estab- 
lish the  system;  it  Is  usually  the  specialist,  a  college  man. 
This  means  merely  that  the  college  man  is  of  a  more  highly 
selected  group,  with  greater  capacity  for  organization. 

3.  He  cannot  grasp  new  problems  or  problems  outside  his 
own  specialty  like  the  teacher.  In  one  case  a  machinist  of 
many  years'  experience  and  a  technically  trained  teacher 
came  upon  the  problem  of  a  change-gear  box,  where  by  shift- 
ing three  levers  it  was  possible  to  get  sixteen  changes  of 
speed.  After  a  glance  at  the  instructions  the  teacher  could 
make  any  desired  change  Instantly,  while  the  mechanic  had 
to  go  over  and  over  the  operation  until  it  became  a  part  of 
his  experience.  This  is  only  one  "robin,"  and  does  not  make 
it  spring,  but  according  to  observation,  the  more  highly 
selected  and  trained  group  of  teachers  will  be  able  to  dupli- 
cate these  results  In  most  new  situations. 

4.  In  administrative  capacity  he  is  likely  to  over-empha- 
size his  own  trade.  In  a  prominent  high  school  there  is  what 
seems  a  decidedly  one-sided  equipment  and  over-emphasis  of 
machine  work.  There,  In  an  equipment  costing  one  hundred 
twenty-five  thousand  dollars,  one-half  of  it  went  to  the  ma- 
chine work  alone.  The  pattern  shop,  foundry,  and  me- 
chanical drawing  rooms  were  simply  auxiliary  departments 
to  the  machine  shop.  All  other  trades  commonly  taught  in 
school  were  ignored. 

Trainlner  the  Teacher 
The  strengths  and  weaknesses  of  the  academic  teacher 
candidate  have  been  given  by  inference  in  contrast  to  the 
weaknesses  and  strengths  of  the  mechanic  candidate.  All 
things  considered  it  seems  that  the  weaknesses  just  about 
balance  the  strength  of  each.  Why  then  Is  the  weight  of 
sympathy  of  the  organizer  today  toward  the  mechanic  candi- 
date? Is  It  not  because  of  the  methods  of  training  the 
teacher  candidate?  The  mechanic  frankly  accepts  the  fact 
that  he  must  study,  and  spend  good  time  and  money,  before 
he  can  accept  a  position,  and  then  he  usually  goes  in  as  as- 
sistant, while  the  teacher  candidate  heretofore  has  been  ac- 
cepting positions  without  further  preparation  than  the  study 
of  classroom  methods  of  a  slightly  different  kind.  The 
trouble  has  been  that  we  have  been  giving  both  classes  of 
candidates  exactly  the  same  type  of  training,  while  their 
previous  experience  demands  opposite  kinds  of  training. 
The  mechanic  candidate  needs  the  theory  and  practice  of 
teaching  and  classroom  management.  The  academic  candi- 
date needs  the  actual  participation  In  the  production  In  the 
line  he  proposes  to  teach.  Let  him  count  the  difference  in 
wages  In  shop  and  his  school  salary  as  the  price  he  pays  for 
training  for  a  new  and  better  paying  position.  What  he 
should  do  Is  frankly  to  accept  the  fact  that  this  Is  a  new  field 
of  knowledge  to  him,  and  that  he  must  study  in  this  field  by 
actual  participation.  With  the  addition  of  this  experience  he 
will  become,  because  of, more  rigid  selection,  the  better  type 
of  teacher. 

The  conclusion  then  Is  that  If  the  demands  of  an  organizer 
of  a  school  system  were  such  as  to  bring  two  classes  of 
candidates,  one  class  with  five  years  experience  as  mechanics 
and  one  year  as  teachers,  and  another  class  with  five  years 
experience  as  teachers  and  one  year  as  mechanics,  the  better 
type  of  teacher  would  be  found  in  the  second  class. 
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VALVE  PART  MANUFACTURING  ON  A 
BENCH  LATHE 

The  two  small  parts 
shown  in  Fig.  1,  and  in 
detail  in  Fig.  2,  are  used 
In  a  newly  designed 
pneumatic  valve.  These 
pieces  are  shown  greatly 
enlarged  in  Fig.  2,  the 
Bench  Lathe  actual     slze     being     less 

than  %  inch  long  for  the  larger  part,  and  Vi  inch  diameter 
for  the  smaller  hemispherical  part.  Both  pieces  are  made  of 
steel.  The  production  required  was  not  sufficient  to  warrant 
tooling  up  a  screw  machine  and  milling  machine,  and  yet  the 
output  was  large  enough  so  that  it  would  not  be  economical 
to  make  them  up  without  special  tools  or  fixtures  of  any 
kind.  The  Rivett  Lathe  &  Grinder  Co.  of  Brighton,  Boston. 
Mass.,  recently  completed  the  tooling  up  of  one  of  its  lathes 
for  producing  the  parts,  using  Its  regular  turning,  milling  and 
grinding  fixtures.  No  special  attachments  of  any  kind  were 
used;  and  this  shows  what  can  be  done  with  standard  equip- 
ment when  properly  used. 


t 


Fig.  2.      Details  of  Valvo  Partu 

Taking  first  the  piece  designated  as  A:  this  is  made  of 
cold-rolled  steel,  and  the  first  operation  consists  in  gripping 
the  11/32-incli  round  bar  stock  in  the  collet  chuck  while  it 
is  formed  with  a  circular  forming  tool  held  on  the  forming 
tool-slide,  as  shown  in  Fig.  3.  At  the  rear  side  of  the  slide 
a  set-screw  may  be  seen  that  limits  the  cross  travel  of  thi' 
slide  to  the  point,  which  leaves  the  finished  diameter  0.15(1 
inch.  After  this  piece  has  been  formed,  the  cutting-off  tool 
mounted  at  the  rear  side  of  the  slide  is  brought  in,  the 
part  8evere<l  from  the  bar  and  the  stock  fed  forward  to  a 
stop  ready   for   forming   the  shank   of  another   piece.     This 


operation    forms    the   entire   shank    of   this   piece.     The   next 
operations  are  on  the  head. 

Next  the  partly  formed  piece  is  held  shank  inward  in  a 
collet  chuck,  and  spotted  with  a  drill  in  the  tailstock  turret. 
Then  the  hole  0.120  inch  diameter  Is  drilled  to  a  depth  of 
0.360  inch.  After  this  the  0.143-inch  section  at  the  end  of 
the  hole  i<  couruerbored  for  a  depth  of  0.110  inch. 


Fig.    4.     MiUing    Attachment    in    Ute 

The  third  phase  of  the  work  is  performed  in  the  manner 
shown  in  Fig.  4.  This  Illustrates  the  shaping  of  the  sides 
and  the  forming  of  the  face  with  the  aid  of  the  regular  milling 
attachment  for  the  bench  lathe,  the  part  being  held  by  the 
.shank  in  a  draw-in  collet.  At  this  setting  the  milling  of 
four  tapered  sides  is  done  with  a  pair  of  angular  mills  that 
are  held  on  an  arbor  in  the  spindle  of  the  lathe.  These  two 
cutters  are  spaced  exactly  the  right  distance  apart,  and  by 
feeding  the  work  vertically  between  the  cutters,  two  sides 
are  straddle-milled.  The  part  is  then  indexe<l  90  degrees,  and 
the  two  opposite  sides  are  similarly  finished.  The  end  face 
of  this  part  is  also  concaved  and  grooved  at  this  setting. 
The  only  change  in  the  tools  for  doing  this  operation   is  the 


Fir.  6.      Oriading  Ball  on  Bench  Lathe 

substitution  of  a  hob  of  the  correct  diameter,  \  inch,  and  the 
cross-sUde  is  fed  toward  the  hob  until  the  desired  finish  of 
the  face  Is  secured. 

The  last  series  of  operations  on  this  part  is  performed 
upon  the  rear  end  by  milling  with  straddle-mills  so  as  to  leare 
the  central  "fin"  only,  as  shown  in  Fig.  2.  After  this,  the 
part  is  slipped  into  a  simple  jig  and  a  No.  60  hole  is  drilled 
crosswise  through  the  web.  This  completes  the  part,  leaT- 
ing  it  as  shown. 

In  the  manufacture  of  the  half-bjill-shaped  piece  shown  at 
B.  the  first  operation  Is  to  drill  and  countersink  the  end  of 
the  bar,  and   then  to  form   It   with  the  attachment   that  has 
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been  shown  in  Fig.  3.  The  part  is  then  hardened  and  is 
ground  in  the  manner  shown  in  Fig.  5,  using  the  regular 
Rivett  grinding  attachment  for  the  bench  lathe.  The  worlt 
is  held  on  a  stud  arbor,  with  expanding  Jaws  that  are  opened 
under  preHsure  of  a  small  screw  that  operates  in  the  end  of 
the  arbor. 

These  two  examples  of  work  serve  well  to  show  what  can 
be  done  with  standard  binich  lathe  equipment  plus  a  little  in- 
genuity. C.   L.    L. 
*     *     * 

HOLDING  WORK   ON   THE   MAGNETIC 
CHUCK  FOR   MILLING 

The  magnetic  chuck  has  for  year.s  been  a  familiar  shop 
fixture  for  holding  work  for  surface  and  cylindrical  grind- 
ing, but  its  operation  has  been  largely  restricted  to  use  on 
grinding  machines  because  of  the  low  gripping  power  usu- 
ally developed.  The  Heald  magnetic  chuck  made  by  the 
Heald  Machine  Co.,  Worcester,  Mass.,  has  gripping  power 
sufficient  to  hold  work  for  other  machining  operations  such  as 
shaping  and  milling.  Kigs.  1  and  2  illustrate  vertical  and 
horizontal    milling   operations,    as    performed    on    work    held 


lling 


with  Heald  chucks.  Pig.  1  shows  an  end  milling  operation 
on  the  body  of  a  magnetic  chuck  casting;  the  material  in 
this  chuck  casting  is  cast  iron,  and  the  depth  of  the  cut 
is  3/16  inch.  These  castings  are  8  inches  wide  and  24 
inches  long,  and  the  time  required  to  mill  one  of  them  is 
five  minutes.  A  steel  plate  is  bolted  to  the  end  of  the  chuck 
to  act  as  a  stop  against  which  the  thrust  of  the  cut  is  taken. 
No  gripping  device  of  any  kind  other  than  the  magnetic 
chuck  is  employed  for  holding  the  work. 

An  even  more  severe  milling  operation  is  the  one  illus- 
trated In  Pig.  2  that  shows  the  milling  of  a  bar  of  cold- 
rolled  steel,  32  Inches  long,  2  inches  wide,  and  %  inch  thick. 
The  operation  being  performed  is  the  tapering  of  the  piece 
to  the  shape  of  a  wedge,  measuring  %  inch  at  the  thin  end 
and  %  inch  at  the  thick  end.  The  depth  of  the  cut  is  3/16 
inch  and  the  feed  is  five  inches  per  minute.  A  feed  of 
seven    inches    per    minute    was    attempted,    but    the    machine 


Horizontal    Milling    Operation    performed    with    Aid    of 
Magnetic    Chuck 

would  not  pull  the  cut.  No  holding-down  clamps  of  any 
kind  are  employed,  but  guide  blocks  at  the  sides  and  one 
end  are  used  to  support  the  work;  these  do  not  exert  any 
downward  pressure  on  the  work.  The  chucks  furnish  the 
holding-down  power,  and  show  absolutely  no  tendency  to 
allow  the  work  to  lift  or  move.  C.  L.  L. 


FLASHBACK  IN  THE  WELDING  TORCH 

ITS     RESULTS,    CAUSES    AND     METHODS     OF    PHEVENTION 

BY    M    KEITH    DUNHAM' 

Flashback  In  the  welding  torch  is  the  skeleton  in  the 
closet  of  the  oxy-acetylene  industry.  We  who  have  sold 
apparatus,  especially  in  the  early  days,  know  the  care  we 
have  taken  in  demonstrating  the  equipment  not  to  bring 
the  welding  tip  too  close  to  the  molten  metal,  how  we  avoided 
unduly  iieating  the  head,  and  with  what  inward  fear  and 
trepidation  but  outward  nonchalance,  we  turned  over  the 
torch  to  the  green  workman  and  awaited  the  almost  in- 
evitable scream  of  the  flashback,  as  the  trembling  hand 
plunged  the  tip  into  the  molten  mass  of  metal.  Vou  who 
use  apparatus  or  are  around  where  it  is  being  used  know 
the  unpleasant  noise  when  the  torch  flashes.  If  you  are  a 
nervous  man  you  are  invariably  startled,  yet  there  is  no 
danger;  but  the  user  must  flgure  the  results  of  flashback  on 
a  dollars  and  cents  basis,  for  persistent  flashback  will  waste 
gases  and  labor  to  an  enormous  extent. 

Catalogues  are  very  reticent  when  it  comes  to  the  ques- 
tion of  flashback.  Instruction  books  say  that  it  is  caused 
by  lack  of  acetylene  pressure,  by  the  sparks  igniting  the 
mixture  (this  explanation  seems  wholly  mysterious,  as  the 
mixture  is  already  ignited),  by  forcing  the  flame  back  into 
the  mixing  chamber  when  it  is  brought  too  close  to  the 
metal,  by  excess  heating  of  the  chamber  or  nozzle  contain- 
ing the  mixed  gases,  by  a  burr  or  obstruction  in  the  tip,  etc. 
The  manufacture  of  oxy-acetylene  apparatus  apparently  be- 
ing a  profitable  one,  and  the  industry  still  being  in  its  swad- 
dling clothes,  it  presents  an  inviting  field  for  the  brass 
specialty  factories  to  enter.  In  many  cases  their  product 
has  shown  real  Yankee  ingenuity,  but  unfortunately  with 
unmistakable  evidence  of  a  lack  of  knowledge  of  the  re- 
quirements of  the  gases  used.  One  of  these  tell-tale  features 
is  the  persistent  flashback  of  the  torch  when  any  tips  but 
the  smallest  are  used  or  when  the  weld  is  being  made  on  a 
hot  casting  where  the  heat  rising  to  the  torch  from  the 
metal  is  considerable. 

The  user  of  such  a  torch  generally  will  swear  at  oxy- 
acetylene  welding  rather  than  by  it,  so  for  the  good  of  the 
industry  let  us  open  the  closet  and  look  at  the  skeleton. 
Flashback  is  costly;  the  gases  burn  just  the  same,  but  they 
burn  inside  the  torch,  and  in  the  meantime  the  weld  begins 
to  grow  cold.  This  means  lost  labor,  lost  gases  and  the 
likelihood  of  producing  blow-holes  or  unfused  metal,  while 
the  torch  is  being  cooled,  relighted  and  readjusted.  I  have 
in  mind  the  welding  of  two  gears,  each  identical  in  weight, 
shape  and  character  of  weld.  The  welds  were  preheated  and 
kept  at  a  red  heat  by  gas  torches  during  the  time  that  the 
weld  was  being  made;  this  is  a  rather  difficult  test  for  a 
torch,  but  one  which  is  frequently  necessary  where  heavy 
castings  are  welded.  Two  different  welding  torches  were 
used,  the  work  being  started  on  both  gears  at  the  same  time. 
I  remember  that  the  workman  using  the  correctly  designed 
torch  finished  the  weld  in  a  little  less  than  forty  minutes 
without  a  flashback.  We  gave  up  timing  the  other  man 
when  the  hour  limit  was  reached  and  he  had  had  eleven 
flashbacks.  Each  torch  had  the  same  size  of  tip,  the  hourly 
consumption  of  oxygen  being  about  50  cubic  feet.  One  can 
readily  appreciate,  then,  that  on  heavy  hot  work,  a  torch 
which  has  the  "flashback  habit"  may  easily  cost  from  25  to 
100  per  cent  more  to  operate  than  the  torch  which  is  free 
or   relatively   free   from    flashbacks. 

The  results  of  a  flashback  a-e  a  considerable  source  of 
annoyance;  they  introduce  the  possibility  of  poor  welding 
and  are  responsible  for  a  serious  loss  of  efficiency.  The 
cause  is  a  little  more  difficult  to  understand.  Acetylene  will 
not  burn  unmixed  with  air  or  oxygen:  but  it  must  be  re- 
membered that  the  welding  torch  does  mix  the  oxygen  with 
the  acetylene  In  the  tip,  the  head  or  sometimes  just  beyond 
the  handle.  A  mixing  chamber  and  tip  are  shown  in  the 
accompanying  Illustration  which  does  not  represent  any 
particular  torch,  but  is  a  general  type.    It  has  already  been 
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found  that  acetylene  and  oxygen  will  burn  backward,  i.  e., 
against  the  flow,  unless  the  mixed  gases  have  a  speed  of  330 
feet  per  second.  Note  carefully  that  it  is  not  one  gas  or 
the  other  which  must  attain  this  flow,  but  both  together. 

One  of  the  first  causes  of  a  flashback  may  be  lack  of 
velocity;  and  in  securing  the  necessary  speed,  the  manu- 
facturer unfamiliar  with  the  proportions  of  gases,  and  using 
the  general  type  of  mixing  chamber  illustrated,  is  very 
likely  to  secure  an  oxidizing  flame  by  using  a  high  oxygen 
pressure  to  attain  the  proper  ve- 
locity. This  is  the  reason  why, 
when  all  other  explanations  of 
flashback  seem  futile,  the  in- 
struction book  tells  you  to  in- 
crease the  pressures.  But  sup- 
pose that  the  pressure  has  been 
Increased  until  the  flame  will 
stand  no  more  and  is  ready  to 
blow  away  from  the  tip;  that  the 
velocity  is  even  in  excess  of  that 
required  and  the  torch  contin- 
ues to  flash.  We  unscrew  the 
tip  and  may  find  a  shoulder 
caused  by  careless  drilling,  per- 
haps a  chamber  or  recess  (com- 
mon with  copper-end  tip.s)  or 
maybe  some  chips  or  filings.  Did 
any  one  of  these  cause  the  flash? 
General  Type  of  Mixing  ciiam-  Perhaps  SO,  since  an  obstruction 
*""   acetvTene  "lifrches '^''^  "'"    depression    would    have    the 

tendency  to  retard  the  flow  of 
gas  temporarily,  and  therefore  cause  the  speed  of  the  gases 
to  be  momentarily  checked  and  the  flame  to  back  up  to  that 
point. 

We  secure  a  perfect  tip,  thread  it  into  the  chamber  and 
begin  welding  again.  This  time  the  torch  works  much  bet- 
ter, but  when  we  start  welding  in  a  depression,  where  there 
is  no  escape  for  the  heat  waves  except  directly  against  the 
flame,  the  torch  again  flashes,  and  this  time  we  must  look 
for  trouble  elsewhere  than  in  the  tip.  We  note  that  there 
Is  soot  or  carbon  in  the  chamber  of  the  mixed  gases,  so 
we  must  conclude  that  this  chamber  has  in  some  manner 
acted  as  a  retarding  agent  and  checked  the  proper  speed 
of  the  gases.  This  mixing  chamber  or  expansion  point  is 
necessary  in  some  types  of  apparatus,  especially  where  the 
acetylene  is  under  little  or  no  pressure  and  the  force  of  the 
oxygen  must  be  used  to  inject  or  suck  the  proper  proportion 
of  acetylene  into  the  nozzle.  The  velocity  of  the  gas  in  this 
case  might  be  too  great  to  hold  the  flame  at  the  end  of  the 
tip,  so  the  expansion  chamber  is  necessary  to  retard  the 
speed.  But  if  these  mixed  gases  are  not  everywhere  moving 
at  the  reciuired  speed  to  prevent  the  backward  propagation 
of  the  flame,  the  flame  will  burn  back  if  sufliciently  tempted 
to  that  point  where  the  speed  of  the  gases  is  not  sufficient. 

I'erhaps  the  construction  of  the  torch  is  such  that  it  per- 
mits unscrewing  the  mixing  chamber  from  the  head.  In 
such  a  torch  we  may  find  soot  or  carbon  in  the  acetylene 
chamber,  perhaps  as  far  back  as  the  entrance  of  the  acety- 
lene tube  to  the  head.  Then  the  gases  must  have  been  burn- 
ing back  to  this. point.  Since  acetylene  alone  will  not  burn 
without  the  air  or  oxygen  mixture  the  oxygen  must  have 
"backed  up"  to  this  spot,  and  the  speed  of  the  gases  at  this 
point  being  very  low  (the  acetylene  under  a  comparatively 
low  pressure  and  only  a  small  amount  of  oxygen  backing 
up)  the  flashback  continued  here  until  the  gases  were  shut 
off.  Here  is  the  cure  for  all  flashbacks — preventing  the 
oxygen  from  entering  the  chamber  or  tube  of  acetylene  will 
absolutely  prevent  flashbacks,  providing  the  speed  of  the 
mixed  gases  is  up  to  the  required  point. 

Obstructions,  depressions  or  rough  spots  in  the  tip  will 
cause  a  momentary  backfire  but  will  not  cause  a  flashback. 
The  backfire  is  simply  a  snapping,  i.  c.  a  tendency  to  burn 
backward;  the  flashback  is  the  actual  burning  back  of  the 
flame  which  continues  till  one  or  both  of  the  gases  are  shut 
off.  A  torch  may  show  this  tendency  to  burn  back,  but  will 
not  do  so  if  the  rule  outlined  above  can  be  followed  in  con- 


struction details.  Curiously  enough,  it  may  be  impossible  to 
so  construct  the  torch  as  to  prevent  the  mixture  of  the 
oxygen  with  the  acetylene  at  the  wrong  point;  it  depends 
entirely  upon  the  pressure  of  the  acetylene.  If  the  low- 
pressure  type  of  generator  is  used,  delivering  the  gas  to  the 
torch  under  a  few  ounces  pressure,  the  high  velocity  of  the 
oxygen  necessary  to  inject  the  acetylene  must  result  in  a 
considerable  opportunity  for  this  high  pressure  to  back  up 
or  partially  back  up,  and  mix  with  the  acetylene  to  cause  a 
flashback.  This  high  velocity  also  makes  necessary  an  ex- 
pansion chamber  as  previously  noted,  which  is  another 
temptation  to  retard  the  speed  of  gases  too  much.  Never- 
theless, In  torches  of  this  type,  it  is  possible  by  very  careful 
construction  and  with  a  full  knowledge  of  the  difficulties,  to 
get  good  working  results;  but  the  torch  cannot  be  abso- 
lutely free  from  flashbacks  since  It  is  mechanically  impos- 
sible to  prevent  the  oxygen  getting  into  the  acetylene 
chamber. 

There  Is,  however,  another  type  of  generator  known  as 
the  medium  pressure  t>"pe.  which  delivers  the  gas  to  the 
welding  torch  at  a  pressure  somewhere  under  15  pounds  per 
square  inch — the  limit  allowed  at  the  generator.  With  the 
acetylene  under  some  pressure,  it  is  entirely  possible  to  so 
reduce  the  velocity  of  the  oxygen  that  its  tendency  to  back 
up  into  the  acetylene  chamber  is  considerably  reduced,  al- 
though it  is  not  eliminated,  since  the  pressure  of  the  oxygen 
is  still  considerably  in  excess  of  that  of  the  acetylene.  An 
expansion  chamber  is  sometimes  employed  in  this  type  of 
torch,  but  it  Is  not  necessary  and  if  it  is  not  used  another 
invitation  to  flashbacks  is  obviated,  so  that  generally  speak- 
ing it  is  possible  to  construct  a  torch  using  acetylene  under 
some  pressure  but  the  oxygen  under  a  considerably  higher 
pressure,  so  that  flashbacks  are  intermittent  only. 

Besides  the  low-  and  medium-pressure  types  of  generators, 
acetylene  may  also  be  used  from  storage  tanks  in  which  It 
is  dissolved  In  acetone,  and  the  acetylene  in  this  instance 
may  be  delivered  to  the  welding  torch  under  a  sufficient 
pressure  to  so  lower  the  velocity  of  the  oxygen  that  the 
entrance  of  the  oxygen  into  the  acetylene  chamber  becomes 
impossible,  because  the  pressure  of  the  acetylene  is  as  great 
as  or  greater  than  that  of  the  oxygen.  If  from  this  point  to 
the  burning  point  of  the  two  gases  the  speed  of  both  gases 
is  correct,  flashback  becomes  Impossible  under  any  condi- 
tions. Naturally,  there  are  other  things  to  take  Into  con- 
sideration in  the  construction  of  a  welding  torch,  such  as 
rigidity  of  the  flame,  the  proper  proportion  of  the  gases,  and 
the  possible  danger  of  too  high  an  acetylene  pressure;  and 
the  prevention  of  flashback  may  at  times  be  considered  sec- 
ondary in   importance  to  one  or  all  of  these  items. 

The  point  to  be  clearly  understood,  however.  Is  the  de- 
sirability of  using  the  welding  torch  designed  for  the  acety- 
lene supply.  An  Injector  torch  should  not  be  used  on  dis- 
solved acetylene,  for  the  simple  reason  that  it  does  not  take 
advantage  of  the  pressure  in  the  dissolved  acetylene  cylin- 
der to  avoid  flashbacks,  and  while  it  is  exactly  what  is 
required  for  a  low-pressure  generator,  from  the  standpoint 
of  the  elimination  of  flashbacks  (as  well  as  for  another 
reason  not  a  part  of  this  subject)  It  Is  not  an  economical 
torch  to  use  where  the  acetylene  Is  already  under  a  suf- 
flcient  pressure  so  that  a  high  velocity  of  the  oxygen  Is 
unnecessary.  For  the  same  reasons  the  medium-pressure 
torch  should  not  be  used  on  dissolved  acetylene,  but  to  se- 
cure the  greatest  efflciency  the  torch  must  be  constructed  In 
all  cases  with  a  view  to  taking  advantage  of  acetylene  pres- 
sure. Unfortunately,  some  manufacturers,  either  through 
lack  of  knowledge  or  In  a  spirit  of  "anything-Is-good-enough" 
make  and  sell  apparatus  wholly  unsuitable  from  the  stand- 
point of  efficiency  or  economy.  The  use  of  such  apparatus 
is  a  serious  detriment  to  the  oxy-acetylene  Industry.  It-  In 
well  to  understand  that  a  flashback  should  be  a  rare  occur- 
rence in  any  type  of  apparatus,  but  that  In  apparatus  using 
dissolved  acetylene  It  can  be  wholly  eliminated. 
•     •     • 

Chinese  white  silver,  which  Is  simply  a  variety  of  German 
or  nickel  silver,  contains  about  40  per  cent  copper.  32  per 
cent   nickel.   ..'>   pt-r  cent    zinc,  and   3   per  cent   iron. 
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STANDARDIZATION   OF  SCLEROSCOPE 
OBSERVATIONS* 

BY   J.   J     RALPHS 

Criticisms  are  often  heard  concerning  the  scleroscope  as 
an  Instrument  (or  determining  the  condition  of  metals;  and 
the  following  account  of  an  experience  with  this  instrument 
may  help  in  extending  its  field  of  usefulness.  Journals 
somewhat  similar  to  that  shown  in  Fig.  1  are  used  in  large 
quantities  in  a  shop  making  universal  joints  for  auto- 
mobiles. They  are  made  from  a  very  tough  steel,  drop- 
forged,  annealed,  machined,  casehardened  and  ground.  The 
soft  tough  core  carries  the  load  and  takes  the  shock,  while 
the  case  serves  to  prevent  undue  wear.  Seven  sizes  are 
used,  the  largest  being  about  l'^  inch  in  diameter  at  the 
bearing  points.  Inspection  is  very  rigorous  and  the  stand- 
ards are  high.  A  change  of  men  brought  together  a  new 
heat-treating  foreman  and  a  new  foreman  of  inspectors, 
whjch  led  to  a  difference  of  opinion  on  the  question  of  the 
proper  hardness  for  these  journals.  The  inspector  reported 
that  the  pieces  were  coming  too  soft,  while  the  heat-treating 
foreman  claimed  that 
it  was  impossible  to 
satisfy  the  demand 
that  they  be  case- 
hardened  so  that 
they  could  not  be 
touched  with  a  file. 
It  was  proved  that  a 
new  fine  file  of  the 
best  grade  would 
touch  even  the  test 
block  used  for  stand- 
ardizing a  sclero- 
scope, which  had  a 
hardness  of  103;  but 
the  tester's  files  were 
found  to  be  of  all 
degrees  of  sharpness. 
No  trouble  had  been 
previously  experien- 
ced, and  so  little  at- 
tention had  been  paid 
to  the  matter. 

It  was  decided  to 
employ  a  more  exact 
method,  and  finally  a 
scleroscope  was  pur- 
chased for  the  use  of 
the  inspection  de- 
partment.  As  a 
standard,  the  mini- 
mum limit  was  set 
to  the  readings  taken 
from  a  journal  that 
had  seen  over  60,000 
miles  of  service  in  a 
heavy   car,   and  that 

4.,,     ,  J        .     ,.  Uurvature    on   Hesu 

Still  showed  grinding 

marks  over  almost  all  of  the  bearing  area.  But  the  troubles 
became  worse;  and  lot  after  lot  of  the  journals  were  returned 
as  unsatisfactorily  casehardened.  The  entire  gamut  of  case- 
hardening  possibilities  was  tried,  but  without  success;  and 
the  handling  of  the  scleroscope  was  criticised  and  investigated, 
but  no  fault  could  be  found.  Finally  it  was  proved  to  the 
satisfaction  of  all  that  a  small  journal  giving  low  readings, 
as  compared  with  a  large  journal  giving  much  higher  read- 
ings, was  really  harder  as  shown  when  tested  with  a  new 
fine  file  in  the  hands  of  the  same  man.  For  the  same  size 
journal  the  scleroscope  gave  readings  which  could  be  com- 
pared, and  the  instrument  was  standardized  on  this  basis. 
The  six  larger  journals  were  made  from  an  open-hearth 
basic  stock  with  a  carbon  content  of  0.12  to  0.20  per  cent, 


Dimensions: 


TURN 
A    0.505/0.507 
B    0.630/0.632 
C    0.630/<l.632 
D    0.759/0.761 

MILL 
a    0.127/0.129 
b    0.191/0.193 
c    0.191/0.193 
d    0.254/0.256 


GRIND 
0.498/0.499 
0.623/0.624 
0.623/0.624 
0.748/0.749 

GRIND 
0.122/0.123 
0.186/0.187 
0.186/0.187 
0.312/0.313 


Fig. 


Dimensions 

TURN 
A    0.505/0.607 
B    0.630/0.632 
D    0.759/0.761 
E    0.884/0.886 

MILL 
<i    0.127/0.129 
('    0.191/0.193 
it    0.254/0.256 
<•    0.318/0.320 


GRIND 
0.498/0.499 
0.623/0.624 
0.748/0.749 
0.873/0.874 

GRIND 
0.122/0.123 
0.186/0.187 
0.249/0.250 
0.312/0.313 


Fig. 


•  For   additional   Information   on    the   use  of   the   scleroscope   sec    als. 
Buence    of    the    Scleroscope    In    Metallurgy    ami    Muniifncturlng."    by 
S.hore,    published    In    MAcniNBRT    for    August,    1009. 

t  Address:    40  Flushing  Ave.,  Jamaica,  N.  T 


which  is  designated  as  stock  A.  For  machine  shop  reasons, 
the  smallest  journal  was  made  from  stock  B,  which  contains 
0.08  per  cent  carbon,  with  a  narrow  allowable  variation  range. 
From  a  medium  sized  forging,  four  pieces  were  made  as 
shown  in  Fig.  1;  and  the  journals  proper  on  these  were  made 
of  different  sizes  to  allow  of  comparison.  Four  pieces,  as 
shown  in  Fig.  2,  were  machined  directly  from  a  bar  of  stock 
B;  and  fiats  were  milled  on  each  to  find  the  effect  of  curva- 
ture and  to  afford  a  basis  of  comparison  between  the  different 
sizes,  with  the  unknown  eliminated.  Handling  was  made  as 
close  to  regular  practice  as  possible,  and  the  machining  and 
grinding  limits  were  standard,  the  diameters  being  the  same 
as  in  general  use.  After  machining,  the  journals  were  case- 
hardened  with  a  regular  run  of  work.  The  time  was  about 
eight  hours,  and  the  temperature  was  kept  below  1650  degrees 
F.  They  were  quenched  in  water  direct  from  the  hardening 
heat. 

The  Test 
In   conducting  the   tests,  care  was  taken   to  see  that  the 
scleroscope   tube   was   vertical;    and   In   taking   readings   on 
the   round,   the  piece  was  centered   by   means  of  the  small 

notch  at  the  bottom 
of  the  guide.  The 
flats  were  lined  up 
by  means  of  the 
milled  surface  on  the 
bottom  of  the  ham- 
mer guide.  Two  sets 
of  readings  were 
taken  on  the  pieces 
shown  in  Fig.  2,  one 
with  the  piece  laid 
loose  in  the  support- 
ing V-block,  and  an- 
other with  the  piece 
held  firmly.  A  num- 
ber of  readings,  were 
taken  on  each  diam- 
eter; the  maximum 
and  minimum  are 
given  in  Table  I  for 
the  journals  and  in 
Table  II  for  the  test 
pieces.  Two  of  the 
diameters  of  the 
journals  were  made 
the  same  to  find  the 
effect  on  the  unifor- 
mity of  the  case  due 
to  difference  in  posi- 
tion. In  hardening, 
two  pieces  of  each 
kind  were  put  in  one 
pot  and  one  of  each 
kind  in  two  other 
pots.  The  pots  were 
then  put  in  different 
parts  of  the  furnace. 
Sections  made  at 
several  points  showed  a  practically  uniform  depth  of  case- 
hardening  on  all,  but  on  the  small  diameters  and  at  the  cor- 
ners there  was  a  slightly  greater  depth.  The  file  could  detect 
no  differences  in  hardness.  The  assumption  was  therefore 
made  that  the  case  was  equally  hard  throughout. 

The  following  conclusions  were  drawn  from  the  results 
of  the  tests:  On  pieces  up  to  %  inch  in  diameter,  the 
scleroscope  reading  for  the  same  hardness  is  less  for  small 
diameters  than  for  large.  For  any  one  cross-section,  the 
reading  is  higher  on  a  fiat  than  on  a  cylindrical  surface. 
With  a  casehardened  piece  there  may  be  as  much  as  30 
points  difference  in  the  scleroscope  reading,  depending  on 
the  volume  of  the  piece  at  the  point  tested  and  the  shape 
of  the  surface.  Both  cylindrical  and  flat  surfaces  were 
finely  ground  so  that  the  differences  in  readings  were  not 
to  be  laid  to  that  factor.  Seemingly,  stock  B  gave  about 
five   points  better   results   than   stock   A.     Whether   this   was 
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TURN 
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case-harden 
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Vi  inch  diam.  (A) 

%  inch  diam.  (B) 

S  inch  diam.  (C) 

^>  inch  diam.  (D) 

Piece  No. 

Round 

Flat 

Round 

Flat 

Round 

Flat 

Round 

Plat 

1 

55-57 

64 

72-78 

78 

68-71 

75 

78-82        82 

2 

53-56 

61 

67-69 

75 

70 

81 

82-86       87 

3 

59-62 

59 

71-74 

72 

71-72 

76 

86-88       88 

4 

61-62 

70 

70-72 

72 

72-79 

78 

78-88       79 

Average 

58 

63 

72 

74     ' 

72 

77 

83           84 

Machinery 

due  to  greater  suitability 
for  caseharden-ing,  to  Its 
being  better  adapted  to 
the  casehardening  treat- 
ment adopted,  or  to  the 
more  favorable  distribu- 
tion of  the  metal  could 
not  be  told  from  the  data 
of  this  test. 

Shop  Instructions 

The  following  method 
is  now  employed  in  the 
manufacture  and  testing  of  the  journals.  A  minimum  limit 
was  set  for  each  diameter  of  Journal.  Two  samples  from 
each  lot  of  casehardened  material  are  roughly  ground  on  a 
wheel  of  standard  grit  for  that  service  and  tested  under  the 
scleroscope.  If  these  are  found  satisfactory,  the  entire  lot 
goes  to  the  grinding  room;  if  not,  they  are  retreated.  After 
grinding,  each  journal  Is  tested  several  times  on  each  cylin- 
drical portion  to  make  certain  that  It  is  uniform  all  over, 
and  it  is  then  either  sent  to  the  stock  room  or  returned. 
Since  these  precautions  have  been  observed,  the  proportion 
of  work  found  below  standard  is  negligible.  No  trouble  is 
ever  found  with  soft  parts  in  service. 
Conclusion 

The  results  of  the  scleroscope  are  now  depended  upon  in 
that  shop — when  used  in  the  proper  place  and  in  the  proper 
manner.     It  is  valued   for  what  It  tells  about  metal  without 
injuring  the  finest  finished  surface. 
*     *     • 

JAPAN'S   MACHINERY   TRADE 

The  importations  of  machinery  to  Japan  during  1914  had  a 
value  of  about  $12,500,000  as  compared  with  $18,750,000  in 
1913.  Fifty  per  cent  of  this  machinery  came  from  the  United 
Kingdom  during  both  the  years  mentioned.  Very  few  orders 
have  been  placed  since  the  war  broke  out,  but  confidence  is 
gradually  returning,  and  it  is  believed  that  within  the  next 
few  months  the  buying  of  machinery  for  Japan  will  be  re- 
sumed. The  Japanese  government,  however,  is  ardently  sup- 
porting a  policy  to  favor  the  home  industries  and  encourages 
the  placing  of  orders  in  Japan  whenever  It  is  possible  to  do 
so.  Another  important  factor  is  that  Japanese  engineering 
works  are  increasing  in  number  and  capacity.  It  has  been 
pointed  out  that  makers  of  machinery  of  a  class  that  is  not 
too  large  and  that  is  made  in  standard  sizes  should  keep 
a  small  stock  in  Japan,  so  that  the  buyer  could  obtain  im- 
mediately what  he  requires,  in  which  case  he  would  be  more 
likely  to  buy  from  the  importer  than  from  a  Japanese  builder; 
but  If  he  has  to  wait  eight  or  nine  months  for  delivery  he  Is 
tempted  to  try  the  Japanese  machine  which  he  can  obtain 
quicker  and  cheaper.  As  the  importing  firms  are  unwilling  to 
tie  up  their  capital  in  stock,  manufacturers  whose  products 
can  be  regularly  sold  in  Japan  must  be  willing  to  place  their 
machines  in  the  warehouses  of  the  local  Importers. 

One  of  the  Interesting  features  of  the  machine  shop  busi- 
ness in  Japan,  according  to  a  trade  report  by  the  British  com- 
mercial attachf'  at  Yokohama,  Is  the  very  large  number  of 
small  establishments  consisting  of  a  shop  with  one  lathe  and 
two  or  three  employes.  These  small  shops  make  a  great  deal 
of  government  work  at  low  prices,  as  they  have  very  small 
overhead   charges.     They  do   not  quote   on   work   directly,   as 


TABLE  I.     RESULTS  OF  SCLEROSCOPE  TESTS 
ON   JOURNALS    SHOWN   IN   FIG.    1 


they  are  too  small  to  do 
that,  but  a  Bort  of  broker 
takes  the  order  from  the 
arsenal  or  other  depart- 
ments and  then  sub-lets 
it  to  these  different 
shops.  As  they  are  con- 
ducted on  such  a  small 
scale,  there  Is  consider- 
able irregularity  In  the 
output  and  the  rejection 
is  large,  but  the  compe- 
tition from  these  small  works  is  very  keenly  felt  by  the  larger 
concerns.  A  peculiar  condition  existing  In  Japanese  machine 
shops  and  other  Industrial  plants  is  that  the  foremen  are 
invariably  in  sympathy  with  the  men  and  opposed  to  the 
management  in  case  there  is  any  labor  trouble.  Men  of  the 
"middle  class"  never  gain  practical  experience  by  putting 
In  a  certain  number  of  years  In  the  works.  Apparently  they 
are  above  manual  work;  hence  the  engineers  are  nearly  all 
graduates  of  technical  colleges  with  little  practical  experience. 
The  workmen  on  the  whole  are  industrious,  but  their  rice 
diet  appears  to  be  unsuitable  for  machine  shop  work,  as  they 
lack  the  necessary  bodily  weight  for  heavy  work,  and  the 
percentage  of  days  that  they  are  absent  on  account  of  sick- 
ness is  very  high.  The  wages  of  the  machinists  are  generally 
very  low. 

•  •     • 

Attention  is  called  in  the  Travelers  Standard  to  the  relation 
of  noise  to  accidents.  As  Is  well  known,  fatigue  has  a  notable 
influence  in  causing  accidents,  and  anything  that  will  tend  to 
reduce  or  increase  fatigue  among  workers  Is  therefore,  an  im- 
portant factor.  Noise,  therefore,  has  a  prominent  place  in 
the  items  causing  accidents,  because  loud  noises,  even  if 
produced  for  only  a  short  time,  irritate  the  average  person, 
and  if  they  are  continued  every  day  and  all  day  they  will  have 
a  serious  effect  on  the  nervous  system  and  become  a  serious 
factor  in  causing  fatigue.  Older  employes  in  a  noisy  shop  be- 
come more  or  less  accustomed  to  noise  and  can  generally  detect 
any  new  or  unusual  sound  that  may  indicate  that  something 
is  out  of  order  or  that  some  danger  is  present.  New  men  are 
likely  to  be  confused  by  the  constant  loud  noise  and  are  less 
likely  to  note  warning  sounds.  A  systematic  effort  to  sup- 
press noise  wherever  possible  in  shops  and  factories  will  work 
to  the  advantage  of  all  concerned.  It  will  increase  the  safety 
of  the  workmen,  and  it  is  quite  likely  to  increase  their  effi- 
ciency and  working  capacity. 

•  •     • 

The  Ljusne-Woxna  Co.  of  Ljusne,  Sweden,  has  a  power 
plant  where  power  on  a  large  scale  is  probably  produced 
more  cheaply  than  anywhere  else  In  the  world.  This  power 
plant  is  designed  for  a  maximum  output  of  4200  horsepower, 
although  the  first  installment  provides  for  only  2200  horse- 
power. The  fuel  consists  of  a  mixture  of  from  80  to  90  per 
cent  sawdust,  and  from  10  to  20  per  cent  wood  shavings. 
This  mixture  is  charged  into  gas  producers.  The  consump- 
tion of  fuel  Is  about  four  pounds  per  horsepower-hour,  the 
fuel  costing  about  24  cents  per  ton  at  the  mill.  It  Is  esti- 
mated that  the  cost  of  production  with  a  plant  of  2200  horse- 
power, including  overhead  charges  and  depreciation  at  the 
rate  of  10  per  cent  per  annum,  will  be  about  0.11  cent  per 
kilowatt-hour. 


TABLE   II. 

RESULTS 

OF    SCLEROSCOPE   TESTS    ON    SAMPLES   SHOWTI    IN   FIG    2 

Piece  No. 

H  inch  diameter  (A) 

%  inch  diameter  (B-C) 

*i  inch  diameter  (D)               l            H  inch  diameter  (E) 

Round 

Flat 

Round 

Flat 

Round 

Flat                       Round 

Flat 

Loose        Firm 

Loose 

Firm 

72 
78 
72 
75 

73 

Loose 

Firm 

Loose      Firm 

Loose          Firm 

Loose      Finn         Loose        Finn 

Loose     Finn 

1 
2 

:! 
4 

58-70        65 
65-66        66 
67-t!!)        7ti 
65-66        6i) 
fifi            till 

71 
69 
71 
71 

70 

78-79 
76-77 
78-79 

72-77 

82 
76 
88 
81 

SO 

83          85 

83  86     ' 

84  86 
83          86 

85-89         91 
84-88  i  82-84 
89-91  1      87 

92         92         92-93       88 
98         91          SS-91        92 

91  91         91-92       90 

92  90         !«-94        92 
'.M               <.»2            91 

92  92 

93  94 

92  95 

93  96 

92          SM 
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THE    IMPORTANCE    OF    OBTAINING    MORE    INTELLIGENT    SPECIFICATIONS    FOR    TAPS    AND    THREADING    DIES 


WllK.V  one  stops  to  consider  the  accuracy  dehianded  in 
taps  and  threading  dies  at  the  present  time,  and  an- 
alyzes the  problem  from  all  standpoints,  it  is  inter- 
esting to  note  how  little  the  close  limit*  generally  specified  by 
buyers  and  users  of  these  tools,  really  amount  to  in  general 
practice.  In  fact,  it  is  hard  to  see  how  so  many  intelligent 
buyers  and  users  of  taps  and  dies  are  led  to  specify  ridicu- 
lously close  limits,  thereby  causing  their  firms  a  lot  of  un- 
necessary expense  and  making  a  lot  of  unnecessary  trouble 
for  the  tap  and  die  maiiers.  The  only  explanation  of  this 
useless  refinement  in  specifications  for  taps  and  dies  seems 
to  be  that  the  purchasers  obtain  their  ideas  in  regard  to 
the  requirements  of  these  tools  from  theorists  who  have 
little  practical  knowledge  of  the  subject.  If  purchasers  and 
users  of  taps  and  dies  would  stop  to  consider  the  cutting 
action  of  these  tools,  the  holders  in  which  they  are  used,  the 
method  of  driving  them,  the  machines  in  which  they  are  used, 
and  the  condition  of  the  tools  themselves,  there  would  un- 
doubtedly be  an  immediate  change  in  the  method  of  drawing 
up  specifications. 

It  would  be  quite  natural  for  makers  to  believe  that  these 
close  limits  were  specified  because  very  accurate  fits  were 
required  between  the  screws  and  tapped  holes  in  certain 
lines  of  manufacture,  such  as  machinery  that  is  subjected  to 
shocks  or  excessive  vibration.  But  even  in  such  cases,  why 
should  the  taps  be  required  to  take  care  of  all  inaccuracies, 
i.  e.,  not  only  the  inaccuracies  in  the  taps  themselves,  but  in 
the  screws  which  are  to  be  fitted  into  the  tapped  holes? 
Taps  are  always  subject  to  inaccuracies  caused  by  distortion 
during  the  hardening  process,  and  it  is  practically  impos- 
sible to  eliminate  errors  resulting  from  this  source,  unless 
the  taps  are  ground  after  hardening,  which  would  add  so 
much  to  their  cost  that  few  users  could  afford  to  pay  for  this 
additional  work.  But  the  dimensions  of  a  threading  die  can 
be  easily  controlled;  and  this  statement  applies  with  equal 
force  to  both  the  diameter  and  the  lead  of  the  thread.  In 
cases  where  absolutely  accurate  fits  are  required,  the  screws 
can  be  made  by  special  machinery  or  they  can  even  be 
threaded  in  lathes  so  as  to  obtadn  accurate  dimensions  for 
the  diameter  and  lead,  so  that  the  only  errors  to  be  contended 
with  would  be  those  of  the  tap. 

Another  reason  why  a  screw  should  be  subjected  to  closer 


limits  than  a  tap  is  that,  as  anyone  at  all  familiar  with  the 
subject  knows,  a  tap  hardly  ever  duplicates  its  own  size  In 
the  tapped  hole,  the  hole  nearly  always  being  larger  than 
the  diameter  of  the  tap.  This  result  is  saving  many  users 
and  buyers  of  "close  limit"  taps  a  lot  of  trouble,  as  their 
specifications  are  generally  given  without  any  thought  as 
to  the  relation  between  the  error  in  the  diameter  and  lead 
of  the  tap  or  screw,  which  serves  as  a  further  illustration 
of  the  utter  lack  of  study  and  analysis  of  the  subject  which 
precedes  the  drawing  up  of  many  specifications.  And  If  it 
were  not  for  the  fact  that  the  diameter  of  the  threaded  hole 
is  usually  larger  than  the  tap  which  cut  the  thread  In  it, 
many  screws  would  not  enter  the  full  distance  into  the 
holes  in  the  work.  The  intention  in  this  article  is  to  outline 
the  conditions  regarding  taps  and  dies,  their  production, 
use  and  relation  to  each  other  as  they  actually  exist  in 
practice,  with  the  view  of  familiarizing  the  users  and  buyers 
of  the  tools  with  these  conditions  in  order  that  they  may  be 
in  a  better  position  to  help  solve  the  problem  of  drawing 
up  specifications,  which,  at  the  present  time,  is  apparently 
in  a  state  bordering  upon  chaos. 

The  conditions  to  be  considered  may  be  briefly  outlined 
as  follows:  First:  The  relation  existing  between  the  error 
in  diameter  and  lead  of  the  tap  and  of  the  screw;  and  the 
same  relation  between  the  screw  and  the  tapped  hole. 
Second:  The  length  of  the  hole  or  nut  to  be  tapped. 
Third:  The  relation  of  the  accuracy  of  one  portion  of  the 
tap  to  another.  Fourth:  The  condition  of  the  threaded 
portion  of  the  tap  itself.  Fifth:  The  method  of  holding 
the  tap  while  tapping.  Sixth:  The  method  of  starting  and 
feeding  or  "following  up"  the  tap.  Seventh:  The  relief 
of  the  threads  on  the  tap.  Eighth:  The  material  being 
tapped.  In  order  to  be  able  to  more  clearly  illustrate  the 
first  point  given,  we  will  take  as  an  example  a  specification 
for  a  1-inch  United  States  standard  tap,  the  diameter  of 
which  is  not  to  exceed  the  standard  size  by  more  than  0.003 
inch,  while  the  error  in  the  lead  must  not  be  over  0.002 
inch  in  one  inch  of  length.  Such  a  specification  is  not  at 
all  out  of  the  ordinary;  in  fact,  it  very  closely  approaches 
the  commercial  limits  on  this  size  of  tap.  We  will  also  as- 
sume that  the  length  of  the  nut  is  equal  to  the  diameter  of 
the  tap,  this  being  the  case  with  both  United  States  standard 


OVERSIZE  OF   ANGLE   DIAMETERS   REQUIRED   ON  TAPS  ■WITH  LEAD   ERRORS   AS   SHOVTN, 
TO  ENABLE   SCRE"WS   TO   GO   THROUGH   TAPPED   HOLES 


A.     Amount  of  oversize  of  angle   diameters  of   taps,   which 
is    required    to    enable    a    screw    of    standard    angle    diameter 
and   standard   lead   to  go   through   a   tapped   hole,   where   the 
lead    error    is  as    given    below    in    a    length    equal    to    the 
diameter  of  the  tap. 

1>.     roiidiiions  as  given   for  section  A  of   the   table,    exct-pi 
that  the  screw  has  a  lead  error  equal  to  that  of  the  tap  and 
in    the   opposite    direction.      For   example,    if   the    tap   should 
be   0.002   inch  long   in   the  lead   for  a   distance  of  1    inch,    the 
lead   of   the  screw   would   be   0.002   inch  short   in  distance  of 
1  Inch. 

0, 

Oversize  Necessary 

Ml. 

c  S 

•s-g 

Oversize  Necessary 

Oversize  Necessary 

oE        ^g 

Oveisize  Necessary   1 

^1 

0.002-inch 

Lead 
Error  per 

Inch 

0.003-inch 
Lead 

Error  per 
Inch 

0.002-inch  ,  0.003-inch 
Lead            Lead 

Error  per  i  Error  per 
Inch             Inch 

0.002-inch 

Lead 
Error  per 

Inch 

0.003-inch 

Lead 
Error  per 

Inch 

0.0006 

0.0018 

0.00194 

0.0026 

0.0032 

0.0039 

0.0046 

0.0052 

0.0058 

0.0065 

0.0072 

0.0078 

0.0084 

0.0091 

0.0098 

0.0104 

0.0116 

o.oi;» 

0.002-inch 
Uad 

Error  per 
Inch 

0.003-inch 
Lead 

Error  per 
Inch 

t 
t 

i 

i' 
I 

H 
i 

a 

1 

li 
U 

64 
40 
82 

20 
18 
16 
14 
13 
12 
12 
11 
10 
10 
9 
9 
8 
7 

0.0002 

0.0004 

O.OOOd.'J 

0.0()tlN7 

0.0011 

0.0013 

0.0015 

0.0017 

0.00195 

0.0033 

0.0034 

0.0036 

0.0028 

0.003 

0.00325 

0.00346 

0.0039 

0.0043 

0.0003 
0.00065 

0.(K1097 

(1  iioi:i 

0.0016 

0.00195 

0.0033 

0.0036 

0.0039 

o.oo;!25 

0.0036 

0.0039 

0.0043 

0.00455 

0.0049 

0.0053 

0.0058 

0.0065 

i| 
H 
If 
li 
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24 
2i 
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.    Upper    Illustration    Bhows    Condition    when 
Correct   and   Lead  of   Screw   Thread    is   Inaccu 
tion   shows  Condition   when   Lead   of   Thread 
Screw-    is    Inaccurate,     with    the    Errors 
Diroctions 


and  Whitworth  standard 
nuts.  (See  Machinery's 
Handbook,  pages  765  and  766.) 
We  will  also  assume  that  the 
screw  is  allowed  to  have  the 
same  amount  of  error  in  lead 
as  the  tap,  i.  c.  0.002  inch  in 
1  inch  of  length,  and  that  the 
pitch  diameter  is  allowed  to 
be  the  same  amount  under 
the  standard  size  as  the  tap 
was  allowed  to  be  over  the 
standard  size,  i.  e.,  0.003  inch. 
The  tap  will  be  assumed  to 
cut  its  own  correct  size,  a 
condition  which  is  not  act- 
ually the  case,  but  which 
seems  to  be  the  generally  ac- 
cepted  idea.  • 

Conditions  which  are  likely 
to  be  found  in  the  tap  are  as 
follows:  First,  it  is  of  the  correct  diameter  with  no 
lead  error,  but  such  a  tap  will  not  be  seriously  considered 
as  its  production  is  a  practical  impossibility.  Second,  the 
tap  has  the  maximum  diameter  and  the  maximum  lead  error. 
Third,  it  has  the  correct  (standard)  diameter  and  maximum 
lead  error.  Fourth,  it  has  the  maximum  diameter  and  no 
lead  error.  Conditions  which  are  likely  to  be  found  in  the 
screw  are  as  follows:  First,  the  screw  is  of  the  correct 
(standard)  diameter  with  no  lead  error.  Second,  it  is  of  the 
correct  diameter  and  has  the  maximum  lead  error  in  a 
direction  opposite  to  that  of  the  tap.  Third,  it  is  of  the 
correct  diameter  with  the  maximum  lead  error  in  the  same 
direction  as  that  of  the  tap.  Fourth,  It  is  of  the  minimum 
diameter  with  no  lead  error.  Fifth,  it  is  of  the  minimum 
diameter  with  the  maximum  lead  error  in  the  opposite  direc- 
tion to  that  of  the  tap.  Sixth,  it  is  of  the  minimum  diameter 
with  the  maximum  lead  error  in  the  same  direction  as  that 
of  the  tap. 

Comparing  each  of  the  conditions  of  the  tap  with  those 
of  the  screw,  the  following  results  will  be  found:  Com- 
paring the  tap  of  maximum  diameter  and  maximum  lead 
error  with  the  screw  of  correct  diameter  and  no  lead  error, 
it  will  be  found  that  the  screw  will  not  go  through  the 
tapped  hole.  In  order  to  allow  the  screw  to  go  through  the 
hole,  the  tap  w-ould  have  to  be  0.00046  inch  larger  on  the 
diameter,  or  the  screw  should  be  0.00046  inch  smaller  on  the 
diameter.      (See   table.) 

Comparing  the  tap  of  correct  diameter  and  the  maximum 
lead  error  with  the  screw  of  correct  diameter  and  no  lead 
error,  it  will  be  found  that  the  screw  will  not  go  through 
the  tapped  hole.  In  order  to  do  so,  the  tap  should  be  0.00346 
inch  larger  on  the  diameter  or  the  screw  0.00346  inch 
smaller. 

Comparing  the  tap  of  maximum  diameter  and  no  lead 
error  with  the  screw  of  correct  diameter  and  no  lead  error. 
it  will  be  found  that  the  screw  will  go  through  the  tapped 
hole.  The  screw  will  have  0.003  inch  play  all  the  way 
through. 

Comparing   the   tap   of   maximum    diameter   and    maximum 
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lead  error  with  the  screw  of 
correct  diameter  and  maxi- 
mum lead  error  in  the  oppo- 
site direction  to  that  of  the 
tap,  it  will  be  found  that  the 
screw  will  not  go  through  the 
tapped  hole.  In  order  to  have 
it  do  so,  the  tap  should  be 
0.00346  +  0.00046  =  0.00392 
inch  larger  on  the  diameter, 
or  the  screw  should  be  the 
same  amount  smaller  on  the 
diameter. 

Comparing  the  tap  of  cor- 
rect diameter  and  maximum 
lead  error  with  the  screw  of 
correct  diameter  and  maxi- 
mum lead  error  in  the  op- 
3oth  n'ui  and'"^  posite  direction  to  that  of  the 

Opposite  lap,  it  will  be  found  that  the 

screw  will  not  go  through  the 
tapped  hole.  In  order  to  do  so,  the  tap  would  have  to  be 
2  X  0.00346  =  0.00692  inch  larger  on  the  diameter  or  the  screw 
would  have  to  be  the  same  amount  smaller  on  the  diameter. 
Comparing  the  tap  of  maximum  diameter  and  no  lead 
error  with  the  screw  of  correct  diameter  and  maximum  lead 
error  in  the  opposite  direction  to  that  of  the  lap,  it  will 
be  found  that  the  screw  will  not  go  through  the  tapped  hole. 
In  order  to  do  so,  the  tap  would  have  to  be  0.00046  inch 
larger  on  the  diameter  or  the  screw  would  have  to  be  the 
same  amount  smaller  on  the  diameter. 

Comparing  the  tap  of  maximum  diameter  and  maximum 
lead  error  with  the  screw  of  correct  diameter  and  maximum 
lead  error  in  the  same  direction  as  that  of  the  tap,  it  will 
be  found  that  the  screw  will  go  through  the  tapped  hole. 
The  screw  will  have  0.003  inch  play  all  the  way  through. 

Comparing  the  tap  of  correct  diameter  and  maximum  lead 
error  with  the  screw  of  correct  diameter  and  maximum  lead 
error  in  the  same  direction  as  that  of  the  tap,  it  will  be 
found  that  the  screw  has  a  perfect  fit  in  the  tapped  hole. 

Comparing  the  tap  of  maximum  diameter  and  no  lead 
error  with  the  screw  of  correct  diameter  and  maximum  lead 
error  in  the  same  direction  as  that  of  the  tap,  it  will  be  found 
that  the  screw  will  not  go  through  the  hole.  In  order  to  do 
so,  it  would  have  to  be  0.00046  inch  smaller  on  the  diameter 
or  the  tap  would  have  to  be  tbe  same  amount  larger  on  the 
diameter. 

Comparing  tbe  tap  of  maximum  diameter  and  lead  error 
with  the  screw  of  minimum  diameter  and  no  lead  error,  it 
will  be  found  that  the  screw  will  go  through  the  tapped  hole. 
The  screw  will  have  2  X  0.003  —  0.00346  =  0.00254  inch  play 
in  one  end  and  2  X  0.003  =  0.006  inch  play  in  the  other  end 
of  the  tapped  hole. 

Comparing  the  tap  of  correct  diameter  and  maximum  lead 
error  with  the  screw  of  minimum  diameter  and  no  lead  error. 
it  will  be  found  that  the  screw  will  not  go  through  tbe  tapped 
hole.  In  order  to  do  so,  it  would  have  to  be  0.00046  Inch 
smaller  than  standard  or  the  tap  would  have  to  be  the  same 
amount  over  the  standard  size. 

Comparing    the    tap    of    maximum    diameter    and    no    lead 
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error  with  the  screw  of  minimum  diameter  and  no  lead 
error,  it  will  be  found  that  the  screw  will  go  through  the 
tapped  hole.  It  will  have  0.006  inch  play  all  the  way  through 
the  hole. 

Comparing  the  tap  of  maximum  diameter  and  maximum 
lead  error  with  the  screw  of  minimum  diameter  and  max- 
imum lead  error  in  the  opposite  direction  to  that  of  the 
tap,  it  will  be  found  that  the  screw  will  not  go  through  the 
tapped  hole.  In  order  to  do  so,  it  would  have  to  be 
2  X  0.00046  =  0.00092  Inch  under  the  standard  size,  or  the 
tap  would  have  to  be  the  same  amount  over  the  standard 
size. 

Comparing  the  tap  of  correct  diameter  and  maximum  lead 
error  with  the  screw  of  minimum  diameter  and  maximum 
lead  error  in  the  opposite  direction  to  that  of  the  tap.  It 
will  be  found  that  the  screw 
will  not  go  through  the  tap- 
ped hole.  To  do  so,  the  screw 
would  have  to  be  0.00046  -f 
0.O0346  =  0.00392  inch  under 
standard  size,  or  the  tap 
would  have  to  be  the  same 
amount  over  standard  size. 

Comparing  the  tap  of  maxi- 
mum diameter  and  no  lead 
error  with  the  screw  of  mini- 
mum diameter  and  maximum 
lead  error  in  the  opposite  di- 
rection to  that  of  the  tap,  it 
will  be  found  that  the  screw 
will  go  through  the  tapped 
hole.  The  screw  will  have 
play. 

Comparing  the  tap  of  maximum  diameter  and  maximum 
lead  error  with  the  screw  of  minimum  diameter  and  max- 
imum lead  error  in  the  same  direction  as  that  of  the  tap,  it 
will  be  found  that  the  screw  will  go  through  the  tapi)ed  hole. 
The  screw  will  have  0.006  inch  play  all  the  way  through  the 
hole. 

Comparing  the  tap  of  correct  diameter  and  maximum  lead 
error  with  the  screw  of  minimum  diameter  and  maximum 
lead  error  in  the  same  direction  as  that  of  the  tap,  it  will 
be  found  that  the  screw  will  not  go  through  the  tapped  hole. 
In  order  to  do  so,  it  will  have  to  be  0.00046  inch  undor  the 
standard  size  or  the  tap  will  have  to  be  the  same  amount 
over  the  standard  size. 

Comparing  the  tap  of  maximum  diameter  and  no  lead 
error  with  the  screw  of  minimum  diameter  and  maximum 
lead  error  in  the  same  direction  as  that  of  the  tap,  it  will 
be  found  that  the  screw  will  go  through  the  tapped  hole. 
It  -will  have  0.00254  inch  play. 

From  the  preceding,  it  will  readily  be  seen  that  were  it 
not  for  the  fact  that  taps  generally  cut  a  thread  larger  than 
their  own  diameter,  and  that  screws  are  generally  allowe<i 
larger  undersize  limits  than  taps  are  allowed  to  be  oversize, 
there  would  be  a  majority  of  cases  where  the  screw  would  not 
go  through  the  tapped  hole.  Why  screws  in  general,  and 
more  especially  those  used  in  connection  with  "close  limit" 
taps,  should  be  allowed  to  be  a  greater  amount  under  stand- 
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ard  size  than  taps  are  allowed  to  be  over  the  standard  size 
(and  not  only  this,  but  that  the  screws  are  allowed  wider 
limits  between  their  maximum  and  minimum  sizes  and  a 
ifreater  lead  error  than  allowed  in  the  taps)  is  a  condition 
which  has  not  been  satisfactorily  explained,  unless  It  is  due 
to  lack  of  study  of  the  subject  by  those  who  are  responsible 
for  the  drawing  up  of  specifications.  Before  proceeding 
further  with  the  subject,  attention  should  be  called  to  the 
fact  that  the  diameter,  as  referred  to  in  this  article,  means 
the  pitch  or  "angle"  diameter.  The  outside  diameter  of  a 
tap,  as  long  as  it  is  up  to  the  standard  size  or  any  amount 
over  standard,  has  no  particular  bearing  upon  the  fit  between 
the  screw  and  the  tapped  hole;  of  course,  in  order  to  have 
no  bearing  upon  the  fit  of  the  screw  in  the  tapped  hole,  the 
outside  diameter  of  the  screw  must  not  be  over  the  standard 
size. 

The  accompanying  table  has  been  figured  out  to  give  the 
minimum  oversize  of  0.002  inch  for  the  "angle"  or  pitch 
diameter  of  taps,  with  0.003  inch,  error  per  inch  in  the 
lead,  to  allow  screws  of  standard  diameter  to  go  through  the 
holes  in  nuts  tapped  with  them.  The  nuts  are  assumed  to 
be  of  the  same  length  as  the  diameter  of  their  respective 
taps;  and  the  holes  in  the  nuts  are  supposed  to  be  the  exact 
size  of  the  taps  in  all  cases.  As  it  is  reasonable  to  expect 
that  the  screws  will  have  at  least  the  same  amount  of  error 
in  lead  as  the  taps  (in  most  cases  this  error  is  very  much 
greater  than  in  the  taps),  figures  have  also  been  tabulated 
for  screws  having  the  same  lead  error  as  the  taps,  these 
figures  being  given  for  screws  with  lead  errors  in  the  op- 
posite direction  to  that  of  the  error  in  the  taps,  in  order 
to  show  the  great  amount  that  the  diameters  of  the  taps 
are  required  to  be  oversize  in 
order  to  allow  the  screws  to 
go  through  the  holes  tapped 
with  them.  As  in  the  preced- 
ing cases,  theee  figures  are 
based  on  the  assumption  that 
the  taps  cut  to  their  true 
diameters.  To  thoroughly  un- 
derstand the  preceding  state- 
ments, the  reader  Is  referred 
to  Fig.  1. 

The  accompanying  illustra- 
tions show  clearly  that,  con- 
trary to  the  general  opinion, 
taps  do  not  cut  to  their  true 
diameter,  but  generally  cut  a 
certain  amount  over  this  size;  and  a  few  words  of  expla- 
nation may  not  be  out  of  place.  One  of  the  reasons  for  this 
cutting  action  of  the  tap  is  due  to  the  threaded  portion  being 
bent,  this  condition  being  shown  exaggerated  in  Fig.  2.  This 
fault  is  very  hard  to  remedy,  and  even  to  detect,  and  it  is  also 
very  difficult  to  compensate  for  such  an  error  no  matter 
how  the  tap  may  be  made,  held  or  used.  It  can  also  be 
readily  seen  that  the  deeper  or  longer  the  hole  to  be  tapped 
with  such  a  tap,  the  greater  will  be  the  error  in  the  hole 
being  tapped.  Of  course,  it  may  be  claimed  that  the  tap 
could  be  ground  in  cases  where  extreme  accuracy  is  needed; 
but  while  this  may  sound  feasible,  and  although  it  is  ac- 
tually done  at  times,  the  difficulty  of  doing  such  an  operation 
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and  the  added  expense  of  such  taps  makes  the  procedure  Im- 
practicable for  general  use.  It  is  difficult  and  expensive 
enough  to  grind  a  plug  thread  gage,  as  anyone  familiar  with 
this  work  knows,  and  such  a  tool  has  a  short  thread  and  an 
uninterrupted  thread  surface.  In  a  tap,  the  long  thread  and 
constant  interruption  of  the  thread  surface  by  flutes,  together 
with  the  provision  of  relief  to  give  the  required  cutting  action, 
makes  the  grinding  very  difficult. 

While  the  preceding  error  in  the  size  of  a  hole  cut  by  a 
tap  is  probably  the  most  frequently  found  defect  due  to  the 
distortion  of  taps  in  hardening,  there  are  other  errors  In- 
troduced by  this  operation  which  cause  undesirable  results 
that  a  close  study  has  shown  to  be  equally  hard  to  remedy. 
A  possible  exception  to  this  statement  is  the  condition  il- 
lustrated in  Fig.  3,  which  shows  a  tap  bent  along  its  entire 
length.  It  this  tool  Is  not  straightened.  It  will  produce  a 
hole  tapped  as  shown;  and  even  if  a  tap  bent  In  this  man- 
ner Is  straightened  to  run  true  at  A,  the  defect  shown  In 
Fig.  2  will  often  remain,  which  is  much  harder  to  remedy 
as  the  portion  to  be  straightened  is  short,  hard  all  over,  hard 
to  test  while  straightening,  etc.  Two  other  defects  result- 
ing from  the  hardening  operation  are  shown  in  Fig.  4  and 
at  A  in  Fig.  5,  the  former  illustration  showing  what  is  called 
a  tap  with  a  "drunken"  thread,  and  the  latter  an  end  view 
of  an  "out  of  round"  tap.  While  the  illustrations  clearly 
show  the  results  of  these  errors  in  taps  in  introducing  In- 
accuracies in  the  holes  in  which  they  work,  it  may  not  be 
amiss  to  mention  that  evenly  fluted  taps  which  are  out  of 
round  will  not  cut  uniformly,  but  will  chatter,  etc.;  and  this 
results  in  producing  oversize  and  roughly  threaded  holes, 
noth  of  the  lat- 
t  e  r  defects  1  n 
taps  may  be  at- 
tributed more  to 
the  material 
from  which  the 
taps  are  made 
than  to  the 
method  of  con- 
ducting the  har- 
d  e  n  i  n  g  opera- 
tion. Steel  which 
has  been  unev- 
enly rolled  or 
unevenly  anneal- 
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od,  or  where  the  tap  blank  was  not  straight  before  it  was 
turned  so  that  the  tool  cut  to  different  depths  below  the  decar- 
bonized surface,  are  conditions  which  are  likely  to  cause  the 
tap  to  be  out  of  round.  Aside  from  these  sources  of  error, 
there  are  many  minor  defects  of  workmanship  in  laps,  such 
aa  uneven  chamfers  on  the  different  lands,  excessive  rake 
of  the  chamfered  portion  of  the  tap  on  top  of  the  thread,  an 
excessive  amount  of  undercut  in  the  flutes,  an  excessive 
amount  of  relief  in  the  thread  angle,  etc.,  all  of  which  are 
easily  remedied,  but  any  of  which  may  make  the  taps  cut 
holes  larger  than  their  own  diameter. 

In  addition  to  the  preceding  undesirable  conditions  in  the 
taps  themselves,  there  are  several  factors  connected  with 
the  use  of  taps  which  should  not  be  passed  by  unnoticed,  as 
they   may  also  result  in  the  production  of  oversized  boles. 


Tig.    8.       Condition 
Truth,    but 

The  one  most  frequently  found  is  undoubtedly  that  of  the 
center  of  the  tap-holder  being  out  of  line  with  the  center  of  the 
hole  which  is  to  be  tapped,  as  shown  at  A  In  Fig.  9.  Few 
machine  tools  after  they  have  been  in  use  for  any  length  of 
time  will  have  the  centers  in  accurate  alignment,  due  to 
wear  in  the  bearings  and  slides.  These  conditions  are  shown 
at  B  in  Fig.  9,  and  in  Figs.  7  and  8.  Other  ways  in  which  a 
tap  can  produce  an  oversize,  or  at  the  best  a  roughly  threaded 
hole,  are  shown  in  the  following  illustrations.  At  B  In  Fig. 
5  the  tapped  hole  is  shown  out  of  round,  and  at  B  in  Fig.  9 
the  holder  for  the  work  is  out  of  line  with  the  center  of  the 
tap-holder,  while  in  Fig.  6  the  tap  is  out  of  true  with  the 
face  of  the  nut.  These  are  all  common  conditions  and  the 
errors  which  they  produce  can  readily  be  appreciated.  If 
a  floating  tap-holder  is  used,  greater  accuracy  should  be  ob- 
tained, the  in- 
crease of  accu- 
racy depending 
upon  the  style 
of  floating  tap- 
holder  employ- 
ed, the  amount 
of  float,  the 
amount  of  error 
in  the  alignment 
of  the  centers, 
etc. 

The  condition 
shown  in  Fig.  9 
would    result    if 
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of    Truth,    and 


i  Alignment  with  Center  of  Tap-hold 

ihe  shank  of  the  tap  were  out  of  line  with  the  threaded 
portion,  which  is  a  condition  not  infrequently  found  in  manu- 
factured taps.  Another  common  condition  which  results  in 
lapping  oversize  holes  is  that  the  tap  is  relieved  too  much 
in  the  angle  of  the  thread  or  given  too  much  of  a  "hooking" 
flute  for  the  material  which  is  to  be  tapped,  and  when  such 
taps  are  forced  to  lake  hold  of  the  work  either  by  hand  or 
meclianically  they  produce  holes  that  are  too  large.  While 
arguments  may  be  put  forth  that  taps  cut  oversize  when 
working  under  the  best  conditions,  and  hence  there  is  all  the 
more  reason  for  making  them  to  close  limits,  it  must  be 
contended  that  the  tap  manufacturer  or  toolmaker  should 
make  a  more  thorough  and  careful  study  of  the  minor  causes 
which  make  taps  cut  oversize,  i.  e.,  such  conditions  as  the 
effect  of  varying  the  fluting,  relief,  etc..  with  a  view  to  re- 
moving those  causes  which  are  easy  to  overcome.  This  would 
Involve  no  extra  expense  in  the  cost  of  manufacture.  It 
must  also  be  contended  that  the  tap  user  or  buyer  should 
concentrate  his  efforts  along  the  line  of  producing  screws 
and  bolts  to  close  limits  for  those  cases  where  great  ac- 
curacy Is  a  necessity.  This  is  at  least  possible,  and  certainly 
does  not  require  any  great  expenditure  to  be  made.  If 
those  who  are  using  taps  would  occasionally  examine  their 
machines,  tap-holders,  holes  to  be  tapped,  etc..  and  correct 
errors  found  In  this  way,  they  would  find  it  unnecessary  to 
expend  large  sums  of  money  for  "close  limit"  taps,  but  would 
be  able  to  use  those  made  to  commercial  limits.  A  further 
beneflt  of  such  a  course  would  result  from  the  fact  that  such 
taps  are  usually  carried  In  stock  by  all  manufacturers  of  taps 
and  threading  dies. 
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LETTERS   ON   PRACTICAL   SUBJECTS 


We  pay  only  Jor  articles  published  exclusively  In  Machinery 


THE  ANGLE  OF  TORSION 
The  article  on  the  "Angle  of  Torsion"  by  W.  B.  Gilbert, 
that  appeared  in  the  June  number  of  Machixf.ky,  shows  that 
he  has  understood  my  contribution  on  the  same  subject 
which  was  published  in  November,  1914.  The  illustration 
accompanying  Mr.  Gilbert's  article  shows  one  of  the  numer- 
ous cases  where  the  elastic  strength  of  shafting  must  be 
equalized,  either  for  economical  reasons  or  otherwise.  Mr. 
Gilbert  said  that  the  only  question  in  his  mind  was  whether 
it  would  be  as  satisfactory  to  apply  the  motive  power  at  a 
point  off  center.  For  the  sake  of  uniformity  it  is  desirable 
to    have   the   power    applied    midway    between    the    loads,    or 
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Fig.   1.      Proper  Position  of  Coupling 

proportionately  with  reference  to  the  angles  of  torsion  if 
the  loads  are  unequal. 

I  have  experienced  trouble  of  the  nature  Mr.  Gilbert  refers 
to,  and  have  remedied  it  by  equalizing  the  angle  of  torsion. 
A  case  in  point  was  in  the  design  of  a  gantry  that  spanned 
two  freight  tracks  and  a  small  warehouse;  but  in  this  case 
I  had  to  correct  the  angular  difference  by  employing  a  spring 
equalizing  sprocket,  as  the  shaft  diameters  could  not  be 
changed.  The  best  and  most  reliable  way,  however,  is  to 
correct  the  shaft  diameters  by  the  method  I  have  already 
explained.  The  nature  of  crane  service  is  such  that  the 
angle  of  torsion  should  not  exceed  0.05  degree  per  foot — a 
condition  which  would  bring  the  shaft  under  Class  I,  as 
referred  to  in  my  article  in  November,  1914.  Mr.  Gilbert 
shows  the  shaft  diameter  reduction  as  occurring  in  the  "dis- 
tance of  greatest  torsion."  This  will  cause  trouble  in  keep- 
ing the  key  tight  in  the  coupling,  and  even  shrinking  the 
coupling  onto  the  shaft  is  not  satisfactory  where  one  end 
of  the   shaft   carries   the   maximum   load   momentarily. 

Fig.  1  shows  the  corrected  position  of  the  shaft  coupling 
with  reference  to  Mr.  Gilbert's  illustration,  and  Fig.  2  shows 
a  preferable  method   of  design.     The   shaft   diameter   at   the 


Fig.  2.      Preferable  Layout  for  Shafting  of  the  Same  Installation 
as  Fig.  1 

short  end  is  reduced,  and  a  shaft  coupling  employed  to  con- 
nect the  shafts  of  equal  diameters.  The  shaft  diameters  are 
corrected  for  service  which  comes  under  Class  I  which  has 
already  been  referred  to.  The  short  length  of  shaft  should 
be  of  high  carbon  steel  w^ith  a  carbon  content  of  from  0.30 
to  0.45  per  cent,  on  account  of  the  reduction  in  the  shaft 
diameter;  and  the  remainder  of  the  shaft  may  be  made  of 
cold-rolled  steel.  In  dealing  with  such  problems  in  shaft 
design,  the  reader  will  be  assisted  by  the  table  giving  the 
modulus  of  torsion  for  various  materials  which  appeared  in 
connection  with  my  article  on  page  19S  of  the  November, 
1914,  number  of  Machinerv. 

Newport,  Ky.  B.   D.  PiNKNET 


HISTORY   OF   THE   MICROMETER 
CALIPER  AGAIN 

In  the  article  "How  we  came  to  have  the  Slocomb  Shop 
Micrometer,"  by  J.  T.  Slocomb,  in  the  August  number  of 
Machi.skky,  Mr.  Slocomb  quotes  from  a  number  of  past 
Brown  &  Sharpe  Mfg.  Co.'s  employes  and  expresses  views  re- 
garding the  early  development  of  the  micrometer  caliper  so 
contrary  to  the  facts  that  for  the  sake  of  historical  accuracy 
they  should  not  stand  uncorrected.  The  fact  that  Mr. 
Slocomb  did  not  work  in  the  micrometer  department  when 
he  was  employed  by  the  Brown  &  Sharpe  Mfg.  Co.,  may  ac- 
count for  his  having  so  little  knowledge  of  what  was  then 
being  done  in  the  micrometer  line  as  to  publish  under  his 
name  statements  regarding  this  matter  that  were  not  borne 
out  by  fact. 

1.  Mr.  Slocomb  quotes  Mr.  Thurston  as  writing,  regarding 
the  use  of  micrometers  at  the  Brown  &  Sharpe  works,  that 
up  to  July,  1882,  "the  micrometer  was  very  little  in  use,  there 
being  only  two  or  three  in  the  entire  plant."  However,  the 
Brown  &  Sharpe  Mfg.  Co.'s  stock-book,  listing  tools  in  use 
January  1,  1882,  shows  that  the  tool-rooms  were  liberally 
provided  with  micrometers,  seventeen  being  used  in  the  works 
at  that  date,  besides  those  privately  owned  by  workmen  in  the 
plant. 

2.  Mr.  Slocomb  quotes  old  employes  as  saying,  regarding  the 
use  by  the  Brown  &  Sharpe  Mfg.  Co.  of  two-inch  micrometers 
during  the  years  1885-90,  that  "as  far  as  they  knew,  there 
was  not  a  two-inch  tool  in  use  anywhere  except  the  one  be- 
longing to  Mr.  Burnham."  The  stock  list  of  January  1,  1885, 
shows  that  there  were  then  three  two-inch  micrometers  in 
use  in  the  works  and  that  on  January  1,  1889,  there  were  ten 
in  use,  these  being  in  addition  to  those  which  were  privately 
owned,  such  as  the  one  referred  to  as  belonging  to  Mr. 
Burnham. 

3.  Mr.  Slocomb  further  quotes  to  the  effect  that  "some 
time  about  1880  they  (Brown  &  Sharpe  Mfg.  Co.)  started  to 
make  a  lot  of  fifty  one-inch  micrometers."  In  1880,  the 
Brown  &  Sharpe  Mfg.  Co.  was  regularly  making  one-inch 
micrometers  in  lots  of  five  hundred,  and  had  been  making 
them  in  lots  of  this  size  for  several  years  prior  to  that  date. 
A  year  or  two  later  one-inch  micrometers  were  made  in  lots  of 
one  thousand. 

4.  Mr.  Slocomb  further  quotes  to  the  effect  that  with  the 
goods  purchase<i  by  the  Brown  &  Sharpe  Mfg.  Co.  from  the 
Victor  Sewing  Machine  Co.  "there  was  a  precision  screw  made 
by  the  Pratt  &  Whitney  Co.,  Hartford,  Conn.,  and  this  was 
afterward  used  for  making  accurate  micrometer  screws." 
All  that  is  correct  about  this  statement  is  that  there  was 
such  a  screw  at  the  time  of  the  transfer  of  the  micrometer 
business  of  the  Victor  Sewing  Machine  Co.  to  the  Brown  & 
Sharpe  Mfg.  Co.  This  screw  and  the  lathe  in  which  it  was 
mounted  were  not  wanted  by  the  latter  company  and  were 
sold  to  other  parties.  The  Brown  &  Sharpe  Mfg.  Co.  had  al- 
ready perfected  its  own  machines  and  methods  for  making 
accurate  screws  and  were  not  dependent  upon  the  Victor  Sew- 
ing Machine  Co.  for  the  accuracy  of  their  work. 

As  to  matters  of  opinion  expressed  by  Mr.  Slocomb,  such 
as  that  he  is  the  only  one  able  to  commercially  cut  accurate 
threads  on  tool  steel  and  as  to  the  value  or  lack  of  value  of 
the  clamping  device  for  micrometers,  etc.,  while  much  might 
be  said  on  these  points,  it  is  not  the  purpose  of  this  comment 
to  enter  into  such  a  discussion,  but  simply  to  deal  with  mat- 
ters of  historical  fact.  I  would,  however,  add  in  closing  that 
in  reviewing  the  whole  situation  the  surprise  to  me  is  that  the 
micrometer  found  its  way  so  rapidly  into  use  among  me- 
chanics who  had  been  trained  in  the  use  of  the  vernier 
caliper  and  this  especially  in  the  Brown  &  Sharpe  Mfg.  Co.'s 
shop,  where  the  latter  tool  had  its  origin. 
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Mr.  Slocomb  quotes  several  Brown  &  Sharpe  workmen 
as  remembering  that  half  of  the  men  owned  one-Inch 
micrometers  at  the  time  he  is  discussing.  If  this  is  true  it 
would  indicate  a  very  decided  appreciation  of  the  value  of 
this  tool,  being  as  it  was  in  a  shop  so  well  supplied  both  in 
tool-rooms  and  other  departments  with  vernier  and  mi- 
crometer calipers  which  the  workmen  could  take  for  use  at 
any  time  on  check.  Luther  D.  Bublingame 

Providence,   R.    I.  Hrown   &   Sharpe   Mfg.   Co. 

TWO  USEFUL  TYPES  OF  BORING-BARS 

Two  useful  types  of  borinn-bars  that  were  designed  to  speed 
up  operations  where  the  adjustment  or  changing  of  tools  had 
formerly  consumed  too  much  time,  are  shown  in  the  accom- 
panying illustrations.  The  bar  shown  in  Fig.  1  is  for  per- 
forming recessing  operations,  and  it  can  be  very  quickly  set 
to  bore  a  recess  of  specified  depth.  The  feature  of  the  second 
type  of  bar,  shown  in  Figs.  2  and  3,  is  the  holder  in  which 
the  bar  is  mounted.  This  is  particularly  useful  in  cases 
where  the  roughing  and  finishing  operations  have  to  be  per- 
formed with  separate  bars,  the  holder  enabling  the  change  of 
tools  to  be  made  in  a  very  short  space  of  time.  The  same 
type  of  holder  could  be  used  for  carrying  the  reamer  used  for 
Uie  following  operation. 


Jlachinfry 


Fig.    1.      Handy    Type   of    Boring-bar    for    porforminp    Rocessijlfr    Operations 

It  will  be  seen  that  the  recessing  bar  shown  in  Fig.  1  is 
made  with  a  hole  through  the  center  in  which  a  shaft  A  is 
mounted.  This  shaft  has  an  eccentric  teat  B  turned  on  oni- 
end  to  fit  Into  a  slot  cut  in  the  side  of  the  recessing  cutter  C. 
In  opt  rat  ion,  the  hole  In  the  work  is  first  bored  out,  after 
which  the  recessing  is  done  in  the  following  manner.  The 
shuft  .1  is  turned  by  means  of  the  pin  I)  which  swings  in  a 
slot  cut  in  the  body  of  the  bar  K.  until  the  teat  li  has  carried 
the  recessing  cutter  C  back  a  suflicient  distance  to  enable  It 
to  enter  the  hole  that  has  already  been  bored  in  the  work. 
The  bar  Is  then  advanced  into  the  hole  to  be  recessed  and  lo- 
cated in  the  correct  position  to  start  the  cut,  after  which  the 
shaft  A  is  again 
turned  until  the  cut- 
ler C  has  been  ad- 
vanced into  the  work 
to  the  depth  to  which 
it  is  required  to  ma- 
chine the  recess. 
This  depth  is  easily 
determined  by  means 
of  the  line  on  the  pin 
D  which  is  brought 
into  coincidence  with 
the  proper  gradua- 
tion on  the  body  of 
the  bar.  After  the 
cutter  has  been  lo- 
Ciited  in  this  way. 
the  shaft  .1  is  locked 
by  tightening  the 
binding  screw  F.  and 
when   this   has   been 
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Fig.    3.     B«ck-faclnr   Bar    witli    Holder    similar   in   Purpoae   to    th. 
one    .hown    in    Tig.    2 

done  the  recessing  operation  is  performed.    The  cutter  is  then 
drawn   back   into   the   bar   to   enable  the   bar  to  be  removed. 

It  frequently  happens  that  a  number  of  holes  are  to  be 
drilled  and  reamed  in  a  single  piece,  or  that  roughing  and 
finishing  operations  require  the  use  of  different  tools,  and  con- 
siderable time  is  occupied  in  making  such  changes.  To  over- 
come this  diflflculty,  the  spindle-nosed  fixture  shown  in  Fig.  2 
was  designed.  This  consists  of  any  form  of  boring-bar  with 
a  shank  which  is  shouldered  at  A  and  which  is  of  the  proper 
size  to  fit  into  the  socket  in  the  driving  unit  B  In  the  manner 
shown.  A  driving  pin  C  is  mounted  in  the  shank  of  the  bor- 
ing-bar, this  pin  being  of  suitable  size  to  slip  into  the  slot  D 
in  the  driving  unit.  In  back  of  the  unit  B  there  is  a  steel 
driver  E  which  is  secured  to  the  socket  B  by  means  of  a  screw 
F.  thus  enabling  different  units  B  to  be  employed  for  holding 
different  sizes  of  boring-bars.  The  driver  E  is  secured  to  the 
cast-iron  member  which  is  screwed  onto  the  threaded  end  of 
the  spindle.  It  will  be  seen  that  the  slot  to  receive  the  pin  C 
is  cut  on  a  slight  angle  which  tends  to  draw  the  boring-bar 
back  and  hold  it  in  place  while  cutting. 

The  driving  unit  shown  in  Fig.  2  is  suitable  for  a  variety 
of  boring  and  reaming  operations  but  cannot  be  used  where 
there  Is  any  back  facing  to  be  done.  For  such  work  the  driv- 
ing unit  shown  in  Fig.  3  was  designed.  Referring  to  this  Il- 
lustration It  will  be  seen  that  the  pin  In  the  boring-bar  A  is 
held  in  a  slot  which  has  a  right  angle  bend  in  it.  In  placing 
the  bar  .1  in  the  driving  unit  B.  the  pin  is  slipped  to  the  end 
of  the  straight  part  of  the  slot,  after  which  the  bar  is  twisted 
to  bring  the  pin  to  the  position  shown  in  the  illustration. 
When  held  in  this  way,  it  will  be  evident  that  back-facing 
operations  can  be  performed  without  danger  of  the  bar  pulling 
out  of  the  holder.  This  type  of  holder  is  equally  suitable  for 
ordinary  boring,  reaming  and  similar  operations. 

F.  S»\-rB 

A   DIVIDING   HEAD   KINK 
Sometimes  when  it  is  required  to  get  a  certain  number  of 
divisions  by  means  of  the  milling  machine  dividing  head  and 

the  machinist  starts 
to  set  up  a  machine 
for  handling  the  Job, 
he  finds  that  there 
is  not  an  index  plate 
with  a  circle  of  the 
proper  number  of 
holes.  If  the  work 
Is  In  a  hurry,  or  if 
it  is  not  of  sufficient 
importance  to  war- 
rant ordering  an  In- 
dex plate  for  the  pur- 
pose, satisfactory  re- 
sults may  be  ob- 
tained by  employing 
the  simple  method 
which  it  is  the  pur- 
pose of  the  follow- 
ing article  to  de- 
scribe. 


Borinr-bar  and   Holdrr  (uitablo   for   Plain   Borinf 
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Hothod    of   makinf?    Temporary   Index    PLat«   with    Circle   of   any 
Required   Number   of   Holes 

A  fairly  satisfactory  Index  plate  can  be  made  by  taking  a 
strip  of  paper  about  Vi  inch  wide  by  14  inch  longer  than 
the  circumference  of  the  index  plate  on  which  it  is  to  be 
used.  This  strip  of  paper  Is  divided  up  Into  the  number  of 
spaces  It  is  required  to  obtain,  using  a  sharp  lead  pencil  for 
this  purpose.  The  strip  of  paper  is  then  pasted  to  the  cir- 
cumference of  the  Index  plate  with  the  additional  14  Inch  of 
length  overlapping.  A  piece  of  sheet  metal,  cut  to  the  shape 
shown  in  the  illustration,  may  now  be  clamped  to  the  index 
arm  so  that  the  point  extends  over  the  divisions  provided  on 
the  circumference  of  the  plate  to  form  an  indicator. 

Although  the  results  obtained  by  this  method  are  not  as 
reliable  as  where  a  regular  index  plate  is  used,  they  will  be 
found  reasonably  satisfactory.  Assuming  that  40  revolutions 
of  the  index  arm  are  required  for  one  revolution  of  the  work, 
and  that  the  diameter  of  the  work  is  the  same  as  that  of  the 
index  plate,  it  will  be  seen  that  it  would  require  an  error  of 
0.040  inch  in  the  Indexing  to  produce  an  error  of  0.001  inch 
in  the  work. 

Newark,  N.  J.  Gustave  A.  Remaole 


HANDLING  LARGE  WORK  ON  A  SMALL 
PLANER 

The  accompanying  illustration  shows  a  method  that  has 
proved  very  satisfactory  for  finishing  the  ends  of  a  number 
of  long  castings  on  a  small  planer.  The  castings  were  located 
on  the  planer  table  in  the  position  shown,  and  the  cutting  tool 
was  carried  by  the  auxiliary  housing.  To  support  the  over- 
hanging end  of  the  work,  an  old  planer  table  A  was  set  up  on 
edge,  and  fastened  to  a  cast-iron  baseplate  B  on  the  floor. 
The  form  of  sliding  bearing  originally  used  for  supporting 
the  extended  end  of  the  work,  is  shown  in  detail,  as  well  as 
the  improved  bearing  now  In  use.  Two  right-angle  castings 
C  were  clamped  to  the  side  of  the  work  by  means  of  the  long 
bolt  D,  their  bottom  surfaces  acting  as  the  sliding  bearing  on 
the  edge  of  the  planer  table  A.  The  work  was  adjusted  to  the 
correct  level  by  means  of  the  studs  threaded  into  the  bearings. 

This  form  of  bearing  was  later  changed  to  a  roller  bracket, 
which  developed  less  friction.  The  edge  of  the  planer  table 
used  as  the  bear- 
ing surface  was 
well  lubricated. 
It  would  appear 
at  first  sight 
that  the  over- 
hanging end  of 
the  work  would 
lag  and  tend  to 
shift  the  position 
of  the  casting  at 
the  moment  of 
reversal  of  the 
planer  table,  but 
no  difficulty 
was  experienced 
from  this  cause. 
This  probably 
would  have  oc- 
curred If  the 
casting  had  been 


supported  under  the  extreme  end.  The  planer  used  for 
this  work  measured  about  3  feet  6  Inches  between  the  houe- 
Ings,  and  the  castings  were  about  8  feet  long.  This  method 
can  be  used  only  when  the  distance  from  the  cutting  tool 
to  the  housing  face  is  greater  than  the  width  of  the  work. 
Moore,   Pa.  John    Keafstbom 


FACING  PISTON  RINGS 
In  the  following  is  described  a  fixture  for  facing  pUton 
rings.  Referring  to  the  accompanying  illustration,  the  part  A 
is  made  of  cast  Iron  and  fitted  to  the  nose  of  the  lathe  spindle 
In  order  to  make  it  come  central,  while  the  four  slota  en- 
able the  fixture  to  be  bolted  to  the  faceplate.  The  part  B 
is  made  of  machine  steel  about  %  inch  in  thickness  and  Is 
a  running  fit  on  the  pilot  of  fixture  A.  Part  B  Is  secured 
to  part  A  by  means  of  one  straight  screw  at  C  and  one 
tapered  screw  at  D,  the  tapered  screw  spreading  the  plate  B 
and  tightening  It  against  the  Inside  of  the  piston  ring. 


Fixture  for  Use  in   facing  Piston   Rinrs 

The  offset  E  on  the  plate  B  is  provided  to  accommodate 
rings  that  are  of  less  thickness  than  the  plate.  Plates  B 
of  various  sizes  to  hold  the  different  piston  rings  which  are 
to  be  faced,  can  be  used  on  the  same  fixture  A.  The  fac- 
ing is  done  by  tools  held  in  a  tool-holder  of  the  form  shown 
at  F.  The  tools  are  made  of  square  high-speed  steel  and 
held  in  position  by  set-screws  in  the  usual  way.  They  are 
set  at  the  correct  distance  apart,  and  one  cut  taken  with 
the  cross  feed  reduces  the  ring  to  the  desired  thickness  and 
makes  its  sides  parallel. 

Franklin,   Pa.  A.   F.   Maxsbeboeb 


METHOD  OF  SETTING  UP  WORK 


UNIVERSAL  LINK- CUTTING  DIE 
We  had  to  make  a  number  of  links  of  various  lengths,  all 
of  which  were  %  inch  wide  by  V^  inch  thick,  with  a  3/16- 
inch  hole  at  each 
end.  as  shown 
at  A  in  Fig.  1 
Instead  of  mak- 
ing a  separate 
punch  and  die 
for  blanking  out 
each  length  of 
link,  we  made 
the  universal 
tool  shown  in 
Figs.  1  and  2. 
The  cost  was  no 
more  than  that 
of  a  single-pur- 
pose tool  for 
making  any  one 
size  of  link;  and 
in  making  the 
links  in  this  way 
there  is  very  lit- 


ORIGINAL  FORM  OF  BEARING 


Method  of  handling  Long  Work  on  Small  Planer  and   Enlarged  View    of    Two   Types    of    Supporting   Bearings 
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1    Link-cutting   Die 

tie  scrap  produced.  The  stock  bought  was  of  the  correct 
■width  and  thickness,  and  the  only  loss  amounts  to  about  % 
inch  between  the  ends  of  successive  links. 

The  die  is  shown  In  Fig.  1  with  the  stripper  removed,  In 
order  that  the  design  and  method  of  opera- 
tion may  be  more  clearly  illustrated.  It 
win  be  seen  that  the  stop-bar  B  Is  doweled 
to  the  die  and  extends  beyond  it  for  a  dis- 
tance equal  to  the  length  of  the  longest  link 
that  it  is  required  to  make.  The  stop  C 
elides  on  the  bar,  in  which  there  is  a 
doweKpin  hole  to  locate  the  stop  in  the 
proper  position  for  each  length  of  link. 
This  arrangement  makes  it  very  easy  to 
change  the  die  for  making  any  size  of  link 
which  comes  within  its  range.  No  descrip- 
tion of  the  punch  will  be  necessary  to  make 
Its  design  clear. 

To  use  this  punch  and  die,  the  operator  first  runs  the  stock 
under  the  punch  to  round  off  the  end  and  punch  the  first  hole. 
He  then  advances  the  finished  end  of  the  stock  until  it  con- 
tacts with  the  stop  C  and  again  trips  the  press.    This  stroke 


In  answer  lo  ihe  question  "What  is  soda?"  it  may  be  said 
that  it  is  a  chemical  compound  known  as  sodium  carbonate 
which  has  the  formula  N'a,Co„  and  that  the  greatest  supply 
comes  from  Syracuse,  N.  Y.  The  actual  method  of  manu- 
facture is  a  secret  process,  but  it  is  known  that  limestone  and 
common  salt  are  used  in  large  quantities.  It  may  be  a 
surprise  to  some  people  to  learn  that  nearly  two-thirds  of 
the  weight  of  washing  soda  is  due  to  the  water  which  it 
contains;  and  that  this  so-called  "water  of  crystallization" 
has  no  value  as  a  cleaning  medium.  As  a  result,  the  pur- 
chaser will  obtain  more  for  bis  money  by  buying  soda  ash 
instead  of  soda.  Soda  ash  has  the  same  chemical  composi- 
tion but  does  not  contain  any  water,  and  as  the  cost  per  pound 
is  only  about  10  per  cent  more  than  that  of  soda.  It  is  far  more 
economical  to  use.  Soda  ash  contains  certain  impurities 
which  are  not  found  in  soda,  but  the  amount  of  these  is  less 
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Fig.    1.     Method    of    tMtinc    a    Square    with    a    Straichtedcr  and    SuKacs    Plate 

than  1  per  ceni  and  the  impurities  are  of  such  a  character 
that  they  are  harmless. 

If  you  wish  to  convince  yourself  of  the  relative  strength 
of  soda  and  soda  ash,  weigh  out  exactly  equal  amounts  of 
the  two  materials  and  place  them  in  beakers.  Add  enough 
water  to  each  beaker  to  dissolve  its  contents  and  then  run 
in  the  required  amount  of  commercial  muriatic  acid  to  neu- 
tralize the  solutions,  as  shown  by  testing  with  blue  litmus 
paper  or  some  other  indicator.  This  test  will  show  that  the 
soda  ash  requires  about  2i.|  times  as  much  acid  to  neutralize 
it  as  is  required  to  neutralize  the  same  weight  of  soda,  i.  e., 
the  soda  ash  Is  214  times  as  strong  as  the  soda,  and  one  ton 
of  it  will  go  as  far  as  2i/4  tons  of  soda. 

Buffalo,   N.   Y.  Geoboe    B.    Morris 


Fig.    2.     Link  BliLnking  and   Pirroing  Punch 

results  In  completing  one  link  and  rounding  and  piercing  one 
end  of  the  following  link.    It  will  be  evident  that  each  stroke 
of  the  press  now  results  in  the  completion  of  one  link. 
Belleville,  111.  B.  Geist 


RELATIVE  VALUE  OF   SODA   AND 
SODA  ASH 
'There    are    few    substances    which    are    used    in    greater 
quantities   in   American    factories   than   soda;    It   is  employed 
for  cleaning  machine  parts,  for  scrubbing 
floors,   and    for   numerous   other   purposes. 
Many  shops  have  had  experience  in  trying 
other  cleaning  compounds  for  which  great 
claims  are  made,  but  eventually  they  come 
back  to  the  use  of  soda.     It  is  not  the  in- 
tention to  say  that  there  are  not  a  great 
many  good  cleaning  compounds  on  the  mar- 
ket,  but    in   most   cases   the   difference   be- 
tween their  cost  and  the  cost  of  ordinary 
washing    soda    does    not     warrant     using 
them. 


TESTING  A  SQUARE 

It  is  common  though  Incorrect  practice  to  test  a  square  by 
comparing  it  with  some  other  square.  This  method  is  un- 
reliable because  the  discovery  of  an  error  does  not  necessarily 
mean  that  the  inaccuracy  is  in  the  square  being  tested.  Fig. 
1  shows  a  simple  lest  that  gives  satisfactory  results.  A  strip 
of  stock  A  with  two  parallel  sides  should  be  held  In  a  clamp 
B.  with  the  parallel  sides  protruding  beyond  the  Bides  of  the 
clamp.  Laying  this  upon  a  surface  plate,  the  parallel  strip 
is  brought  square  with  the  plate  by  tapping  It  at  one  side 
or  the  other.  The  square  is  accurate  if  no  light  can  be  seen 
when  the  blade  is  held  against  either  side  of  the  parallel  strip. 
If  the  strip  is  square  with  the  surface  and  the  square  is  In- 
accurate, the  error  will  appear  to  be  of  equal  magnitude  on 
each  side  of  the  strip. 

Fig.  2  Illustrates  another  method  of  testing  a  square.  The 
cylindrical   test   block    should   be   hardened   and   ground,   and 


Testinr    a    Square    with    a    Oroand    CyllAdrioal    Block 
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when  such  a  block  has  been  made  it  can  be  preserved  as  a 
permanent  reference  gage  for  this  purpose.  In  grinding,  care 
should  be  taken  to  keep  the  diameter  the  same  at  all  points; 
and  the  end  faces  of  the  block  should  be  ground  at  the  same 
setting.  While  grinding,  the  work  should  be  held  on  a  plug 
arbor.  Assuming  that  the  block  has  been  ground  in  accord- 
ance with  the  preceding  instructions,  it  will  readily  be  seen 
that  AB  and  AC  form  an  almost  perfect  square,  which  can 
safely  be  employed   for  testing  purposes. 

Newark,  N.  J.  Gc.sta%'e  A.  Remaci.e 
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MICROMETER   DIALS    FOR   AN   OLD 
BORING  MILL 

For  some  months  I  have  been  operating  a  ten-foot  boring 
mill  which  Is  not  provided  with  graduated  dials  on  the  feed- 
screws, as  this  is 
quite  an  old  ma- 
chine. Machinists 
who  have  oper- 
ated this  boring 
mill  in  the  past 
have  evidently 
felt  the  need  of 
graduated  dials, 
for  the  collar  on 
each  of  the  feed- 
screws bears  evi- 
dence of  attempts 
to  graduate  it 
with  scribers, 
prick-punches  or 
cold  chisels.  To 
set  a  tool  with 
any  degree  of  pre- 
cision by  such  a 
substitute  for  ac- 
curately g  r  a  d  u- 
ated  dials,  certain- 
ly requires  a  man 
to  be  a  clever 
guesser. 

With  the  view 
of  getting  some- 
thing better  for 
this  purpose,  the 
device  which 
forms  the  subject 
of  this  article  was 
developed.  It  con- 
sists of  two  princi- 
pal parts,  one 
being  a  dial  and 
its  mountings 
which  may  be 
fitted  on  either  of 
the  feed-screws, 
and  the  other  a 
plate  mounted  on 
the  stud  which 
carries  the  gear 
that  drives  the 
feed-shaft  pinions. 
Fig.  1  shows 
the  cross-sectional 
view  of  the  part 
used  in  connec- 
tion with  the  feed- 
screws, and  refer- 
ring to  this  illustration  it  will  be  seen  that  the  hub  A  car- 
ries a  split  collar  B  on  which  the  pointer  C  that  is  shown  in 
Fig.  2  is  mounted.  The  dial  T)  is  divided  into  sixteen  spaces, 
eacli  of  which  corresponds  to  a  movement  of  the  tool  of  1/32 
inch.  The  dial  may  be  moved  around  the  hub  for  the  pur- 
pose of  adjusting  It  to  the  zero  position,  and  It  will  be  seen 


that  it  is  locked  in  position  by  meaas  of  a  set-screw  K  which 
is  carried  in  a  collar  F  threaded  onto  the  hub.  The  hollow 
set-screw  (i  holds  the  entire  mechanism  in  place  on  either  of 
the  feed-screws  on  the  boring  mill. 

Reference  to  Fig.  2  will  show  that  the  second  part  of  the 
mechanism  consists  of  two  scales  H.  and  J.  one  of  which  In- 
dicates the  traverse  feed  and  the  other  the  vertical  feed  of 
the  tool.  The  traverse  feed  is  '•.  inch  per  revolution,  and 
the  vertical  feed  7/16  inch  per  revolution  of  the  feed-shaft. 
Both  scales  are  divided  into  thirty-one  divisions,  and  both 
have  a  range  of  1/32  inch,  so  that  each  division  indicates  a 
movement  of  0.001   inch  of  the  tool. 

Assuming  that  the  device  is  to  be  used  for  a  boring  opera- 
tion. It  is  set  up  on  the  machine  as  shown  in  Fig.  2,  and  the 
screw  K  is  adjusted  to  locate  the  pointer  C  in  the  required 
position,  the  screw  being  left  loose  enough  so  that  the  pointer 
may  be  moved  by  hand.  A  pin  placed  in  the  hole  L  locks  the 
pointer  C  to  the  scale.  The  tool  is  now  adjusted  to  the  work 
by  means  of  the  dial  D  and  the  work  Is  brought  to  within 
1/32  inch  or  less  of  the  required  size.  The  pin  is  now  re- 
moved from  the  hole  />.  after  which  the  work  is  finished  to 
size  by  means  of  the  scale  J.  which  is  the  one  used  to  regu- 
late the  traverse  feed  of  the  tool.  Should  more  than  1/64 
inch  of  final  adjustment  be  required,  it  is  advisable  to  move 
the  pointer  to  the  end  of  the  scale  J  before  starting  the  final 
finishing  cut.  This  device  can  be  easily  shifted  to  any  of  the 
feed-screws;  and  it  offers  a  means  of  improving  the  ef- 
ficiency of  the  machine  by  providing  an  accurate  method  of 
showing  the  amount  of  traverse  and  vertical  feed,  where  the 
usual  form  of  dials  cannot  be  used  on  the  feed-screws. 

Butte,  Mont.  W.  Whitley 
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TO  PREVENT  FOUNTAIN  PENS  LEAKING 
Fountain  pens  are  likely  to  leak  at  the  Joint  where  they 
part  for  filling.  While  this  leak  is  small,  being  simply  a 
capillary  effect,  it  is  none  the  less  annoying,  for  no  matter 
how  dry  the  joint  is  wiped,  the  fingers  are  bound  to  become 
smeared  whenever  the  pen  is  used,  because  they  touch  at  this 
very  joint.  To  prevent  this  trouble,  use  "tanglefoot"  such  as 
found  on  sticky  fly  paper  or  painted  on  trees  to  keep  the 
insects  from  climbing.  Put  a  small  amount  on  the  threads 
and  joint  with  the  point  of  a  toothpick,  screw  the  joint 
together  and  wipe  off  the  surplus.  This  "tanglefoot"  always 
remains  sticky,  never  dries  up  and  no  ink  can  ever  pass  by 
it.  One  application  will  last  at  least  a  year  in  continuous 
use. 

Newport  News,  Va.  Osbobn   P.   LooMis 

MILLING   MACHINE   INDICATOR 

The  accompanying  illustration  shows  a  very  simple  and 
dependable  form  of  indicator  for  use  on  milling  machines  in 
cases  where  it  Is  required  to  bore  a  hole  at  a  certain  dis- 
tance from  a  finished  surface,  or  for  locating  the  table  at  a 
given  distance  from  the  center  of  the  spindle.  The  tap- 
ered bushing  A  fits  In  the  milling  machine  spindle  and  is 
bored  with  a  tapered  hole  to  receive  the  spindle  B  on  which 
the  ball  bearing  C  is  mounted.  This  spindle  can  be  made 
any  required  length,  or  several  spindles  of  different  lengths 
can  be  made  to  fit  in  the  same  bushing  A.  The  diameter 
of  the  projection  D  on  the  spindle  Is  made  of  such  a  size  that 
the  inner  race  of  the  ball  bearing  can  just  be  pressed  onto 
It  by  hand,  and  this  part  of  the  spindle  should  be  turned 
with  the  indicator  in  place  in  the  milling  machine  spindle. 
For  this  purpose  the  turning  tool  is  held  in  a  vise  on  the 
table  of  the  machine. 

To  use  the  indicator,  the  finished  face  on  the  work  is  fed 
against  the  outer  race,  and  as  soon  as  the  work  touches,  the 
race  will  stop  rotating.  The  dial  of  the  feed-screw  is  then 
set  to  zero,  the  table  backed  clear  of  the  work,  and  then 
moved  longitudinally  or  vertically,  as  the  case  may  be, 
through  a  distance  equal  to  one-half  the  diameter  of  the 
outer  race.  This  brings  the  center  of  the  spindle  exactly  in 
line  with  the  finished  face  on  the  work.  The  dial  on  the 
feed-screw    is    again    set    to    zero,    after    which    the    work    is 
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Simple   Type   of   HLUin;  Hachine  Indicator   adapted   for   Hard   Service 

moved  through  the  required  distance  to  locate  it  in  the 
proper  relation  to  the  spindle  for  boring  the  hole  in  the 
work.  A  steel  disk  may  be  used  on  this  type  of  Indicator 
in  place  of  the  ball  bearings,  but  it  is  not  nearly  so 
sensitive. 

Denver,    Colo.  Stanley   Edw.\bds 


DIE-SETTER'S   SCREW-DRIVER 

The  accompanying  illustration  shows  a  convenient  form 
of  screw-driver  for  use  in  setting  up  tools  in  a  power  press, 
which  is  especially  useful  when  it  is  desired  to  replace  the 
stripper  without  taking  the  cutting  die  out  of  the  bolster. 
An  ordinary  screw-driver  could  not  be  used  because  there 
would  not  be  enough  room  under  the  plunger  of  the  press. 
In  cutting  out  stock  for  jewelry,  the  stripper  plate  Is  gener- 
ally removed  and  the  stock  .sheared  to  fit  the  guide  slot  in 
it.  In  the  meantime,  the  punch  and  die  have  been  set  up  in 
the  press,  and  when  the  operator 
receives  the  stock  and  stripper 
plate,  the  use  of  this  tool  enables 
him  to  attach  the  stripper  very 
easily. 

.\  screw-driver  of  this  form  is 
much  easier  to  handle  than  the 
common  form  of  offset  screw- 
driver. The  forefinger  of  the 
left  hand  is  placed  at  the  top  of 
the  disk  to  apply  the  necessary 
pressure  and  the  disk  is  turned 
with  the  thumb  and  second  finger 
of  the  right  hand.  The  edge  of 
the  disk  is  knurled  so  that  a 
I  have  also  made  tools  of  this 
type  with  the  edge  of  the  disk  scalloped,  and  also  with  a  star 
shaped  handle  in  place  of  the  disk,  but  the  form  of  tool  shown 
in  the  illustration  has  given  the  best  all-around  results.  The 
disk  has  a  square  hole  in  the  center  and  the  screw-driver  is 
milled  so  that  it  can  first  be  driven  into  the  hole,  and  then 
riveted  over  at  the  top.  In  hardening  the  screw-driver,  care 
must  be  taken  to  leave  the  shank  soft  enough  so  that  It  can 
l)e  headed  over.  The  foreman  of  the  press  department  came 
into  the  tool-room  where  the  writer  is  employed,  saw  this  tool 
lying  on  the  bench,  and  carried  it  right  out  to  the  press  room. 
.\fter  using  it,  he  declared  it  the  handiest  screw-driver  for  the 
purpose  he  had  ever  seen. 

Attleboro,  Mass.  T.  E.  \V.\Kn 


Die-setter's    Screw-driver 

good  grip  may  be  obtained. 


FIXTURE   FOR   GRINDING   THREADING 

TOOL  CUTTERS 
The  grinding  of  threading  tool  cutters  of  the  form  shown 
in  Fig.  1,  which  are  used  in  spring  or  so-called  "gooseneck" 
holders,  is  often  found  difllcult  lusijuise  the  cutter  is  quite 
short  and  hard  to  hold  while  grinding.  Furthermore,  it  is 
difficult  to  grind  the  angle  true  for  the  entire  length  of  the 
cutting  face,  so  that  when  the  tool  is  sharpened  it  will  only 
need  grinding  at  the  top.  The  fixture  shown  in  Fig  2  was 
designed  for  doing  lliis  work  and  has  given  satisfactory 
results. 

The  baseplate  .1 
has  a  ridge  planed 
on  it  at  an  angle  of 
15  degrees,  which 
will  give  the  cutter 
the  proper  clear- 
ance. Plate  R  is  se- 
cured     onto     the 
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ridge  on  the  baseplate,  and  a  Starrett  protractor  C  is  screwed 
to  the  plate  B.  The  tool  to  be  ground  is  carried  in  a  toolpost 
D  which  is  held  stationary  by  the  lock-nut  E.  In  setting  the 
fixture  ready  for  grinding  any  required  tool,  the  indicator  F. 
carried  by  the  toolpost,  enables  the  proper  setting  on  the  pro- 
tractor to  be  made. 

In  using  this  fixture,  the  tool  is  first  tightened  in  the  tool- 
post;  then  the  lock-nut  is  unscrewed  and  the  indicator  set 
to  one-half  the  included  angle  which  is  required  on  the  cut- 
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Tig.    2.      Fixture   for    rrindinc    Threadinc   Tool    Cutters 

ter.  The  lock-nut  is  then  tightened  to  secure  the  tool  in 
place  preparatory  to  grinding.  The  fixture  can  be  used  by 
passing  it  under  the  surface  grinder  by  hand  or  it  may  be 
strapped  to  the  table  of  the  surface  grinder  and  the  machine 
used  in  the  regular  way. 
Waterbury,  Conn.  CH\Bi,K>i  Grii  i  kv 


METHOD  OF  HOLDING  LONG  DRAWINGS 

In  the  drafting-room  where  the  writer  is  employed  some 
very  long  drawings  are  made,  and  as  the  longest  available 
board  is  only  6 
feet  in  length,  the 
following  method 
is  used  to  hold  the 
portion  of  the 
drawing  that  is 
not  being  worked 
on.  A  roller  and 
guide  are  secured 
to  each  end  of  the 
drawing  board  by 
strips,  as  shown 
In  the  accompany- 
ing  illustration; 
one  end  of  the 
paper  is  pasted 
onto  each  roller 
and  it  is  then 
wound  up  tight  on 
one  roller.  As  the 
work  progresses, 
it  will  be  appar- 
ent  that  the 
paper  is  drawn  off 
one  roller  and 
wound  up  on  the 
other  one  until 
the  entire  draw- 
ing has  been  com- 
pleted. 

Jamks  B.  Nelson 

Toronto,    On- 

tarlo,  Canada. 
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TWIST   DRILL   DESIGN 

We  have  read  with  much  Interest  the  editorial  entitled 
"Standard  Twist  Drill  Design"  in  the  August  number  of 
Machinkby.  The  implication  seems  to  be  that  the  business 
of  manufacturing  twist  drills  has  been,  until  very  recently,  a 
"rule-of-thumb"  affair  in  which  a  certain  design  has  hap- 
pened to  become  standard  because  each  new  arrival  in  the 
field  has  blindly  accepted  the  traditions  of  his  predeceseors. 
This  state  of  affairs  is  now  somewhat  altered,  however,  by 
the  fact  that  "a  new  development  has  recently  been  made 
by  a  twist  drill  maker  in  changing  the  angle  of  lead  of  the 
flute". 

We  are  inclined  to  think  it  will  be  interesting  news  to 
the  majority  of  twist  drill  manufacturers  to  learn  that  there 
has  heretofore  existed  a  standard  design  for  such  tools  other 
than  the  separate  standards  of  individual  makers.  As  to  the 
matter  of  the  angle  of  spiral,  let  me  quote  from  a  little 
booklet,  "Twist  Drills — Their  Uses  and  Abuses",  first  pub- 
lished by  the  Cleveland  Twist  Drill  Co.  some  fifteen  years 
ago: 

"There  are  various  shapes  of  flute  and  angles  of  spiral 
on  the  drills  made  by  different  manufacturers,  the  shapes 
of  flute  varying  by  only  a  small  amount,  while  the  angles 
of  spiral  range  from  18  to  35  degrees.  Theoretically,  the 
finer  the  pitch  of  the  spiral  grooves,  or  the  greater  the  angle 
of  spiral  to  the  axis,  the  easier  it  should  be  to  sever  and 
bend  or  curl  the  chip;  but  there  are  practical  considerations 
which  counteract  the  advantage  of  mere  ease  in  severing 
chips,  and  it  becomes  advisable  to  make  this  angle  somewhat 
more  acute  than  would  otherwise  be  the  case.  Among  the 
practical  objections  to  a  very  fine  pitch  of  spiral  may  be 
mentioned  the  weakness  of  the  cutting  edge  and  its  inability 
to  carry  off  the  heat  generated.  Such  a  groove  also  packs 
up  with  chips  more  readily.  From  a  large  number  of  tests 
we  have  found  that  angles  of  spiral  ranging  from  25  to  30 
degrees  give  the  best  results  in  drills  for  average  work — 
t.  e.,  where  the  holes  are  between  one  and  three  diameters 
deep.  For  deeper  holes  than  this,  a  coarser  pitch  (with  less 
angle  to  the  axis)  might  be  desirable,  and  for  shallower 
holes,  a  finer  one." 

The  recognition  of  the  value  of  various  angles  of  spiral 
for  various  purposes  is,  therefore,  not  new,  and  twist  drills 
differing  considerably  with  respect  to  this  angle  have  been 
on  the  market  for  a  number  of  years.     The  question  is  asked: 

•"Is  there  any  assurance  based  upon  practical  tests  carried 
out  with  scientific  precision,  that  twist  drills  are  made  of  a 
form  most  advantageous  for  the  rapid  removal  of  metal?" 
In  our  judgment  the  answer  to  this  question  hinges  largely 
on  the  meaning  of  the  words  "scientific  precision".  We 
do  know,  however,  of  several  lengthy  tests  that  were  made 
on  a  carefully  prepared  apparatus  by  expert  workmen,  to 
determine  the  very  points  in  question.  (A  description  of  this 
apparatus  appeared  in  the  Americojt  Machinist,  May  30,  1901, 
and  will  also  be  found,  together  with  a  review  of  the  tests,  in 
the  booklet  "Twist  Drills — Their  Uses  and  Abuses.")  The 
result  was  that  one  manufacturer  expended  large  sums  of 
money  (1)  to  change  the  angle  of  spiral  on  the  bulk  of  his 
product  from  within  the  range  between  33  and  35  degrees 
to  within  that  of  25  to  2714  degrees,  and  (2)  to  procure  an 
entirely  new  equipment  of  cutters  to  produce  a  shape  of 
flute  which  should,  while  consuming  practically  no  more 
power,  free  Itself  of  chips  more  readily.  We  also  know  that 
a  1%-inch  twist  drill  has  removed  113  cubic  inches  of  metal 
in  one  minute. 

We  quite  agree  that  because  a  thing  has  been  made  a 
certain  way  for  a  long  time  it  does  not  follow  that  it  is  the 
best  way,  and  we  do  not  believe  that  one  angle  of  spiral  or  of 
point  could  be  found  that  would  be  best  for  all  kinds  of 
•work.  There  are  too  many  varying  conditions,  some  of  which 
require  the  sacrifice  of  a  certain  amount  of  power  to  accom- 
plish the  work  at  all. 

We  question,  however,  if  any  data  sheets  which  attempted 
to  cover  these  points  would  be  of  much  practical  value  to 
efficiency  engineers,  unless  the  whole  experience  of  a  drill 
maker    went    with    them.     The    makers    of    twist    drills    sell 


"holes"  these  days  ae  the  criterion  of  value  for  their  pro- 
ducts, and  it  strikes  us  that  the  shortest  and  most  direct 
road  to  drilling  efficiency  is  for  the  man  that  has  a  difficult 
drilling  problem  to  put  it  up  in  detail  to  several  of  the 
leading  twist  drill  manufacturers  and  let  them  furnish  sam- 
ples that  in  their  judgment  are  best  suited  for  the  work. 
If  these  are  then  run  under  the  conditions  recommended  by 
each  manufacturer  the  user  can  readily  select  the  tools  that 
show  the  highest  productive  capacity  in  the  job.  In  our 
judgment  the  twist  drill  manufacturers  would  be  glad  to 
submit  their  product  to  such  competitive  conditions,  and 
would  welcome  any  improvement  in  design  that  might  be 
thus  scientifically  demonstrated  to  be  such. 

E.  C.   Peck, 
Cleveland,  Ohio.  General   Superintendent, 

Cleveland  Twist  Drill  Co. 


GRADUATING  LATHE  BEDS 
In  operating  long  lathes  I  have  found  it  a  convenience  to 
have  graduation  marks  1  foot  apart  stamped  in  the  metal  be- 
tween the  ways,  with  numerals  beside  them  which  show  the 
distance  from  the  face  of  the  chuck.  This  device  will  en- 
able the  operator  to  locate  the  tailstock  and  steadyrest  when 
setting  up  the  machine  for  long  work,  without  having  to 
use  a  rule  for  making  measurements.  These  graduations 
will  not  disfigure  the  machine,  and  as  they  are  permanent 
they  are  always  ready  for  instant  use.  This  has  been  found 
a  great  time  saver  in  handling  certain  classes  of  work. 
Los   Angeles,    Cal.  John   A.   Wood 


DRAFTSMAN'S   PEN-WIPER 

For  cleaning  my  ruling  pens,  and  especially  bow  pens  and 
compass  pens,  I  find  an  old  tooth-brush  much  more  satis- 
factory than  the  time-honored  "rag."  By  drawing  the  point 
of  the  pen  across  the  brush,  it  is  thoroughly  cleaned  with- 
out leaving  any  lint.  This  method  of  cleaning  with  a  brush 
is  much  easier  than  squeezing  a  piece  of  cloth  between  the 
pen  points.  The  brush  lasts  longer  and  looks  better.  It  can 
be  conveniently  kept  in  an  instrument  tray. 

Amite,   La.  Chables  F.   Kopp 


LUBRICANTS  FOR  DRILLING  AND  TAPPING 

For  drilling  and  tapping  nickel  steel,  linseed  oil  is  one  of 
the  best  lubricants  I  have  ever  used.  Where  tool  steel  is 
being  drilled  with  fine  drills,  sweet  milk  is  a  very  efficient 
lubricant.  It  is  important  to  note  in  this  connection  that 
sour  milk  will  not  give  satisfactory  results.  Using  a  0.020- 
icch  drill  in  tool  steel,  I  have  found  that  the  tool  lasted  ten 
times  as  long  with  sweet  milk  as  a  lubricant  than  it  did 
when  any  other  cutting  compound  was  used. 

Dayton,  Ohio.  O.  E.  VoBts 


CLEANING  THREADED  HOLES  IN 
HARDENED  WORK 

There  are  many  toolmakers  who  use  a  tap  to  remove  the 
scale  from  threaded  holes  in  a  die  after  it  has  been  hardened. 
I  have  found  that  by  taking  a  screw  and  filing  a  few  flutes  in 
it,  I  can  make  a  tool  that  will  clean  out  the  threads  of  a  die 
just  as  well  as  a  regular  tap,  and  its  use  avoids  damaging  an 
expensive  tool. 

Long  Island  City,  N.  Y.  E.   Kebn 

*     •     • 

CORRECTIONS 
In  the  March,  1915,  number  of  M.\chinerv,  page  558,  In  the 
article  on  "Wire  Springs,"  it  is  stated  that  D  =  outside  di- 
ameter of  spring.  This  is  an  error,  as  Z)  =  mean  diameter 
of  spring.  This  correction  should  be  taken  account  of  through- 
out the  article. 


In  the  article  "Spacing  of  Bolts  for  Wrench  Clearance."  on 
page  982  of  the  August  number  of  Machinery,  there  is  an 
error  in  Formula  (4).     This  formula  should  read: 
D,  =  1.76(f  +  0.062  +  0.86(1  +  0.072  +  0.5d  =  3.11d  +  0.134. 


NEW  MACHINERY  AND  TOOLS 


THE    COMPLETE    MONTHLY    RECORD    OF    NKW    DE8IGN8    AND    IMPROVEMENTS 
IN    AMERICAN    METAL- WORKING    MACHINERY    AND    TOOLS 


GARDNER   DISK   GRINDER 

The  No.  50  disk  grinder  illustrated  and  described  herewitli 
Is  a  recent  product  of  the  Gardner  Machine  Co.,  Beloit,  Wis. 
The  design  represents  a  departure  from  standard  practice  in 
the  construction  of  disk  grinding  machines,  and  the  present 
machine  is  adapted  for  an  unusually  wide  range  of  work. 
The  grinder  is  said  to  have  a  high  productive  capacity  and  it 
is  a  complete  unit,  each  machine  being  equipped  with  a  dust 
exhauster,  a  water  system,  and  a  cast-iron  hood.  The  spindle 
Is  made  of  crucible  steel  and 
accurately  ground  to  a  diame- 
ter of  3  inches;  it  is  mounted 
in  S.  K.  F.  radial  ball  bearings, 
and  the  end-thrust  is  also 
taken  by  ball  bearings  of  the 
same  make.  The  spindle  pul- 
ley is  12  inches  in  diameter 
by  10  inches  face  width,  which 
provides  an  abundance  of  pow- 
er. It  will  be  noted  that  the 
rocker-shaft  has  a  bearing  at 
each  end,  in  which  it  oscillates 
when  the  table  is  rocked  back 
and  forth  to  move  the  work 
over  the  grinding  wheel.  This 
design  has  resulted  in  a  rigid 
construction  which  enables  a 
high  degree  of  accuracy  to  be 
obtained   in  the   product. 

When  the  work  is  forced 
against  the  grinding  wheel,  it 
will  be  evident  that  there  is  a 
tendency  for  the  rocker-shaft 
to  move  to  the  right,  but  this 
is  resisted  by  a  heavy  collar  Just  outside  the  left-hand  bearing. 
A  second  collar  at  the  right  prevents  movement  of  the  rocker- 
shaft  in  the  opposite  direction;  and  this  second  collar  also 
has  a  ledge  formed  on  its  under  side  in  which  there  is  an 
elongated  curved  slot.  This  slot  carries  a  stop-screw,  and  by 
adjusting  the  collar  on  the  rocker-shaft  and  locking  it  with  a 
set-screw,  the  limits  of  oscillation  of  the  table  may  be  accu- 
rately regulated.  The  table  column  and  top  are  heavily  con- 
structed, the  column  being  5  inches  in  diameter.  The  column 
extends  into  the  counterweight  at  a  point  directly  over  the 
center  of  the  rocker-shaft,  and  is  held  In  the  required 
position  by  two  locking-screws  which  pass  through  the  left- 
hand    side    of    the    weight.     A    graduated    clamp    collar    just 


Tig. 


above  the  counterweight  on  the  column  can  be  employed  when 
it  may  be  desired  to  set  the  table  at  an  angle  with  the  grind- 
ing wheel. 

There  are  three  %-inch  T-slots  in  the  table  and  the  work- 
ing surface  of  the  table  is  18  by  10  inches  in  size.  A  channel 
surrounds  the  table,  which  is  provided  with  the  necessary 
pitch  to  carry  the  water  off  into  a  drainage  basin  when  wet  * 
grinding  is  being  done  on  the  machine.  The  feed  mechanism 
which  moves  the  table  toward  the  grinding  wheel  is  a  fea- 
ture of  the  design  of  this  machine.  Provision  is  made  for 
employing  either  lever,  screw 
or  spring-actuated  feed.  When 
the  lever  feed  is  employed,  the 
screw  wheel  is  disengaged  by 
removing  a  taper  pin  which  fits 
through  its  hub,  so  that  the 
travel  may  be  actuated  by  a 
pinion  secured  to  the  inner  end 
of  the  lever  shaft,  which  en- 
gages a  rack  secured  to  the 
under  side  of  the  table.  The 
second  handle  mounted  on  the 
lever  shaft,  which  projects  to- 
ward the  front,  is  for  the  pur- 
pose of  assisting  in  rocking  the 
table.  The  positive  screw  fee<l 
is  obtained  by  replacing  the 
taper  pin  in  the  hub  of  the 
wheel  and  turning  the  hand- 
wheel  to  the  right.  A  spring 
pressure  of  from  1  to  300 
pounds  can  be  obtained  by  ad- 
justing the  screw  handwheel 
when  the  latter  is  disengaged. 
When  the  spring  feed  is  used, 
the  hand  lever  is  employed  to  secure  any  additional  pressure 
which  may  be  required,  and  for  backing  the  table  away  from 
the  grinding  wheel.  A  micrometer  stop-screw,  shown  in  the 
front  view  of  the  machine,  provides  for  accurately  governing 
the  forward   movement  of  the  table. 

This  machine  may  be  equipped  with  either  a  30-inch  steel 
disk  wheel  or  a  20-inch  ring-wheel  chuck.  The  abrasive 
wheel  is  used  when  it  is  desired  to  do  wet  grinding  and  the 
disk  wheel  when  dry  grinding  is  to  be  done.  There  are  two 
openings  at  the  bottom  of  the  cast-iron  hood,  one  of  which 
is  for  the  water  and  the  other  tor  the  dust.  When  one  of 
these  openings  is  in  use,  the  other  is  closed  by  means  of  a 
hinged  cover.     When  the   machine  is  used   for  wet  grinding. 


of  Oaidner  No.   60  Disk  Orlsdor 


Fig.    2.      Opposite   Side    01    Mnchlnc    shown    in    Fi(t.    1 
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the  water  is  carried  off  into  a  drainage  basin  from  wliicli  it 
overflows  into  tiie  removable  reservoir  which  will  be  seen  in 
the  rear  view  of  the  machine;  and  from  this  reservoir  it  Is 
pumped  back  to  the  grinding  wheel.  The  water  pump  is  of 
the  geared  type  and  is  driven  from  the  machine  spindle  by 
a  sprocket-and-chain  drive.  The  dust  exhauster  is  contained 
within  the  base  of  the  machine  and  is  driven  by  a  belt;  it 
is  connected  with  the  bottom  of  the  hood  and  discharges  at 
a  point  near  the  base  of  the  machine  at  the  rear,  where  a 
thimble  is  provided  for  connection  to  the  exhaust  pipe.  The 
front  of  the  hood  is  enclosed  with  cast-iron  sections  which 
can  be  removed  or  inserted  to  make  the  opening  of  the  re- 
quirecT  size  for  the  work.  The  chain  and  belt  which  drive 
the  water  pump  and  exhauster,  respectively,  are  enclosed  by 
a  cast-iron  guard  which  has  a  hinged  door  to  give  access  to 
the  drive. 

Fig.  4  shows  the  machine  engaged  in  surfacing  the  bot- 
toms of  electric  sad  irons,  and  this  operation  reveals  some 
interesting  data.  The  area  to  be  surfaced  was  approximately 
21  square  Inches  and  the  parts  were  ground  on  the  Gardner 
No.  50  disk  grinder  at  the  rate  of  six  per  minute.  In  order 
to  obtain  comparative  data,  some  of  the  same  irons  were 
ground  on  a  Gardner  No.  7  disk  grinder  of  standard  design, 
which  is  also  equipped  with  a  30-inch  disk  wheel.  On  the 
latter  machine  It  was  only  possible  to  finish  two  irons  per 
minute.     When  grinding  on  this  machine,  there  was  also  a 


Tig,    4.     Facing   Electric   Sad   Irons   on    Gardner   No.    60   Disk    Grinder 


tendency  for  the  operator  to  merely  grind  through  the  scale 
on  the  work,  but  when  the  No.  50  machine  was  used  more 
stock  was  frequently  removed  than  was  actually  necessary 
to  clean  up  the  surface,  owing  to  the  rapidity  with  which 
the  machine  cut.  As  regards  the  relative  cutting  speeds  of 
the  two  types  of  machines,  it  may  be  stated  that  the  No.  50 
machine  will  grind  away  twenty  ounces  of  iron  per  minute, 
while  the  No.  7  machine  only  removes  414  ounces  of  iron 
per  minute. 


ROCKFORD  COMBINATION  DRILLING  AND 
BALANCING  MACHINE 

The  accompanying  illustration  shows  a  combination  drilling 
and  balancing  machine  which  is  a  recent  product  of  the 
Rockford  Tool  Co.,  Rockford,  III.  It  will  be  seen  that  the  shaft 
which  carries  the  part  to  be  balanced  is  supported  by  two 
pairs  of  hardened  disks.  These  disks  are  mounted  on  stand- 
ards which  may  be  adjusted  on  the  bed  of  the  machine  to 
give  various  distances  between  the  standards  up  to  thirty 
inches.  The  machine  is  intended  for  use  in  balancing  pulleys 
and  flywheels  ranging  from  10  to  18  inches  in  diameter,  and 
it  can  be  arranged  either  for  individual  motor  drive  or  for 
belt  drive. 

This  machine  is  very  convenient  to  operate;  the  disks 
always  remain  true  and  do  not  require  to  be  leveled  up.  The 
provision  of  the  drill  on  the  balancing  machine  does  away 
with  the  necessity  of  removing  the  work  from  the  standards 
and    taking   it   to   the   drill   after   each   test   for   balance   has 
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been  made.  As  a  result,  alternate  drilling  and  balancing 
operations  can  be  readily  performed  until  the  work  is  found 
to  be  perfectly  balanced.  An  adjustable  stop  is  provided 
which  prevents  the  work  from  sliding  up  against  either  of 
the  standards— a  condition  which  would  hinder  it  from  revolv- 
ing  freely. 


LEES-BRADNER   HYPERBOLOID   HOB 

For  years  the  technical  papers  have  discussed  the  merits 
of  the  liobbing  process,  pro  and  con;  but  much  of  the  criti- 
cism of  results  obtained  by  the  bobbing  process  has  arisen 
I'ither  directly  or  indirectly  from  errors  in  the  hob  or  from 
poorly  designed  bobbing  machines.  The  fundamental  princi- 
ple of  gearing  must  be  observed  in  the  case  of  gears  produced 
on  bobbing  machines.  Obviously,  the  bearing  must  be  con- 
centric with  the  pitch  circle  of  the  gear,  and  the  sides  of  the 
teeth  must  be  uniform  if  satisfactory  results  are  to  be  ob- 
tained, but  many  writers  have  shown  that  the  teeth  of  certain 
hobbed  gears  were  not  uniform,  and  that  the  pitch  circle 
was  not  concentric  with  the  bearing.  These  defects  were 
due  to  errors  in  the  hob  and  bobbing  machines,  respectively. 
In  practically  all  cases  the  fiats  on  the  teeth  of  hobbed  gears 
were  caused  by  inaccuracies  in  the  hob.  These  inaccuracies 
were  due  to  the  combined  effect  of  theory  and  practice,  i.  e.. 
the  outline  of  the  hob  was  theoretically  wrong,  and  it  was  found 
practically  impossible  to  harden  the  hob  without  distortion. 
The  gear  bobbing  machine  must  also  be  designed  in  such 
a  way  that  it  is  powerful  and  rigid  enough  to  take  advantage 
of  the  multiple  cutting  edge  of  the  hob.  The  Lees-Bradner 
Co.,  Cleveland,  Ohio,  which  is  a  pioneer  in  the  art  of  bobbing 
gears,  has  been  making  a  careful  study  of  this  subject  for 
a  number  of  years,  as  a   result  of  which   the   "hyperbolotd" 
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hob  shown  in  accompanying  illustration  has  been  developed. 
The  theoretical  considerations  calling  for  the  use  of  a  hob 
of  this  form  are  that  the  cutting  edges  of  each  series  of 
teeth  must  enter  and  depart  simultaneously  on  a  theoreti- 
cal line,  which  has  been  designated  the  "generating  plane". 
It  will  be  apparent  in  a  hob  of  the  solid  cylindrical  type, 
which  is  fluted  at  right  angles  to  the  lead,  that  the  row  of 
teeth  which  is  generating  presents  an  elliptical  outline  to 
the  gear  being  cut.  In  addition,  the  helical  flute  presents 
a  warped  surface  with  one  end  of  the  flute  stubbed  and 
the  other  end  raked,  as  far  as  the  generating  plane  is  con- 
cerned: This  can  be  readily  seen  if  the  fact  is  grasped 
that  a  section  taken  through  a  cylinder  at  right  angles  to 
the  axis  is  a  circle,  that  a  section  taken  through  a  cylinder 
parallel  to  the  axis  is  a  rectangle,  while  a  section  taken 
through  a  cylinder  at  an  angle  to  the  axis  is  an  ellipse. 
As  a  result,  it  will  be  evident  that  with  the  hob  set  at  Its 
working  angle,  an  elliptical  outline  will  be  presented  to  the 
work.  Therefore,  to  obtain  a  hob  that  will  produce  a  rec- 
tangle under  these  conditions,  it  is  necessary  for  the  tool 
to  be  of  hyperboloid  outline.  The  hyperboloid  hob  developed 
by  the  Lees-Bradner  Co.,  which  is  shown  in  the  accompanying 
illustration.  Is  made  up  of  a  series  of  high-speed  steel  racks 
which  are  ground  for  lead,  side  relief,  top  relief,  and  to 
provide  sharp  cutting  edges.  These  racks  can  be  renewed  as 
they  become  worn  out,  and  as  the  housing  is  hardened  and 
the  bore  ground  to  a  plug  gage  fit  it  will  last  indefinitely. 


HEALY   VALVE   TOOLS 

For  use  In  reseating  motor  valves  the  Healy  Tool  &  Ap- 
pliance  Co.,   Buffalo,   N.   Y.,   Is   now   manufacturing   a   set   of 


^W 


Fig.    1,     Set  of  Healy  Valve  Tools 

tools  which  is  Illustrated  and  described  herewith.  Fig.  1 
shows  the  tools  and  Figs.  2  and  3  show  the  use  of  a  face 
cutter  in  the  dresser  head,  and  of  the  seating  cutter.  The 
dresser  head,  shown  in  Fig.  2,  has  a  tube  to  receive  the 
valve  stem  and  there  Is  a  long  adjusting  screw  to  form  an 
end  bearing.  There  is  also  an  inside  chuck  which  has  a 
double-ended  bearing,  and  by  means  of  the  adjusting  mechan- 
ism   this   chuck    Is   closed    and    locked    onto    the    valve   stem. 


just  permitting  the 
stem  to  rotate  with 
the  bit-brace.  The 
dresser  head  is  pro- 
vided with  one 
guide  and  two  face 
cutters  which  are 
set  by  micrometer 
screws,  so  that  a 
very  fine  cut  may 
be  taken  on  the 
head  of  the  valve. 
The  seating  cut- 
ters, one  of  which 
is  shown  in  use  in 
Fig.  ;J,  are  made  of 
tool  steel  and  have 
from  20  to  24  cut- 
ting edges,  accord- 
ing to  size.  Means  ^'«-  '•  ^»5^  *»  '"»''"*  8<«Un«  Cott«r  U  u.^ 
are  provided  to  permit  a  cutter  which  is  ':',  Inch  larger  than 
the  valve  to  enter  the  port;  a  cutter  the  same  size  as  the 
valve  will  not  take  oft  the  shoulder,  but  a  larger  cutter  will 
do  so.  The  pilots  are  made  of  steel,  ground  to  within  0  001 
inch  of  the  standard  size  and  hardened  to  afford  the  required 
durability.  The  port  steadyrest  is  an  Important  feature  of 
this  tool;  each  end  of  the  rest  is  made  with  a  running  thread 
on  the  taper  so  that  the  rest  will  engage  a  port  of  any  size. 


COOPER  UNIVERSAL   JOINT 

The  Cooper  universal  joint,  which  is  illustrated  and  de- 
scribed herewith,  provides  for  securing  absolute  uniformity 
between  the  angular  velocity  of  the  driving  and  driven  mem- 
bers at  all  points  of  the  revolution.  The  driving  member 
consists  of  a  flange  A  which  is  carried  by  the  shaft  B,  with 
provision  for  locking  the  fiange  securely  to  the  shaft.  A 
shell  C,  which  Is  spherically  shaped  Internally,  is  fastened 
to  flange  A  by  means  of  a  dovetailed  spline  and  from  two  to 
eight  hexagonal  headed  cap-screws,  according  to  the  size  of 
the  joints.  There  are  four  holes  spaced  90  degrees  apart  In 
this  shell,  and  four  V-shaped  trunnions  D  are  Inserted  In 
these  holes.  The  driven  member  of  the  joint  consist*  of  four 
cross-lieads  /;  which  have  three  flat  si.'rtaces  at  right  angles 


of    Face    Cutter    In    Dresser    Head 


Cooper    TTnivcrsal    Joint    \s!..v;.    ;;_'v.^..    a    1 
between   Dririnir  and   Driven   Members 
Revolution 

to  each  other,  while  the  remaining  surface  is  spherical.  These 
cross-heads  are  Inserted  In  the  spherlcal-«haped  shell  C  ao 
that  they  come  between  the  four  trunnions  D  and  leave  a 
square  opening  from  the  shaft.  The  backs  or  spherical 
shaped  sides  of  the  cross-heads  are  grooved  at  F  to  form 
recesses  for  a  sufficient  volume  of  lubricant  to  last  for  one 
year.  A  cover  G  mounted  on  a  squared  driven  shaft  H  and 
held  against  the  exterior  of  the  shell  by  a  spring  /  serves 
to  exclude  dust  and  retain  the  lubricant  In  the  joint. 

In  operation,  the  cross-heads  E  oscillate  between  the  trun 
nlons  D  and  against  the  spherical  interior  of  the  shell  C 
the  movement  being  through  a  number  of  degrees  corre- 
sponding to  the  Included  angle  between  the  shafts.  Owing 
10  the  large  flat  driving  surface,  ample  lubrication  and 
slight    movement    of    the    parts,    friction     losses    are    prac- 


68 


MACHINERY 


September,  1915 


Fig.    1.     End   View   of   Rockford   Lathe 


Fig.     2.      Rockford     16-iQcb    High-power    M&nufacturing    Lathe 


tically  negligible.  Varying  the  angle  of  this  joint  does  not 
cause  the  driving  or  driven  member  to  shorten  centers  during 
a  revolution,  and  as  a  result  the  angular  velocity  of  the 
driven  member  is  the  same  as  that  of  the  driving  member 
at  all  points  during  each  revolution.  Consequently,  the  use 
of  the  second  compensating  joint  is  unnecessary.  All  working 
parts  of  the  joints  are  made  of  hardened  steel  and  ground 
to  size  so  that  satisfactory  wearing  properties  are  assured. 
This  universal  joint  is  made  by  the  Cooper  Flexible  Trans- 
mission Co.,  Inc.,  Sth  Ave.  and  18th  St.,  Brooklyn,  N.  Y. 


ROCKFORD  16-INCH   LATHE 

The  design  of  the  16-inch  high-power  lathe  which  has 
been  placed  on  the  market  by  the  Rockford  Tool  Co.,  Rock- 
ford, 111.,  has  been  particularly  worked  out  to  meet  the  require- 
ments of  those  manufacturers  who  produce  duplicate  parts 
in  large  quantities.  To  adapt  the  machine  for  heavy  work, 
the  headstock  is  ribbed  to  provide  ample  rigidity,  and  the 
spindle  is  made  from  a  crucible  steel  forging.  The  spindle 
bearings  are  provided  with  babbitt  metal  liners  which  are 
seated  In  dovetailed  slots;  the  front  bearing  is  2%  inches  in 
diameter  by  6V4  inches  long.  An  oiling  system  supplies 
lubricant   to   all   the  bearings. 

The  manipulation  of  a  single  lever  operates  a  powerful 
friction  clutch  and  also  applies  a  brake  which  stops  the  spin- 
dle almost  immediately.  The  bed  is  of  deep  section  and 
adequately  ribbed;  es- 
pecially wide  V-bear- 
ings  are  provided.  The 
tailstock  is  clamped 
by  two  bolts,  and  to 
provide  for  taper 
turning  operations, 
the  tailstock  may  be 
set  over.  The  car- 
riage has  a  wide  bear- 
ing surface,  and  the 
apron  is  heavy  and 
deep.  A  heavy  plain 
rest  Is  regularly  fur- 
nished which  has  a 
dovetail  slide  7  J^ 
inches  wide.  This 
slide  has  tapered  gibs 
which  affords  a  means 
of  compensating  for 
wear.  A  large  dial 
graduated  in  thous- 
andths of  an  inch  is 
mounted  on  the  cross- 
feed  screw.  Power 
longitudinal  feed  is 
provided      with      four 

quick       changes;       the  Ford-Smith  Heavy   Type  of  Wide-wheel 


cross-feed  is  operated  by  hand.  A  large  pan  for  oil  and  chips 
is  regularly  furnished  with  this  lathe.  The  drive  is  from  a 
two-speed  friction  countershaft  which  should  be  arranged  to 
run  at  from  80  to  225  R.  P.  M.  The  countershaft  pulley  Is  14 
inches  in  diameter  and  carries  a  belt  4  inches  in  width. 

The  principal  dimensions  of  this  machine  are  as  follows: 
Hole  through  spindle,  17/16  inch  in  diameter;  swing  over 
bed,  I6V2  inches;  swing  over  plain  rest,  8V4  Inches;  maximum 
distance  between  centers  for  a  machine  with  a  6-foot  bed,  2 
feet  2  inches;  length  of  carriage,  24  inches;  width  of  cross- 
slide,  7%  inches;  and  weight  of  machine  with  6-foot  bed, 
2200  pounds. 


FORD-SMITH  SHRAPNEL  SHELL  GRINDER 
The  accompanying  illustration  shows  a  heavy  type  of  wide- 
wheel  grinder  which  has  been  developed  by  the  Ford-Smith 
Machine  Co.,  Hamilton,  Ontario,  Canada,  for  use  in  grinding 
shrapnel  shells,  high-explosive  shells,  and  other  types  of 
wide-wheel  work  which  come  within  its  range.  The  machine 
is  especially  adapted  for  grinding  shrapnel  shells  in  a  single 
operation,  and  is  designed  along  lines  which  provide  for 
obtaining  the  maximum  output  from  the  best  abrasive 
wheels.  It  will  be  obvious  that  the  power  requirements  of 
the  machine  for  driving  both  the  wheel-spindle  and  work- 
spindle  are  unusually  high,  and  to  provide  an  abundance  of 
power  the  wheel-spindle  is  driven  by  two  6-inch  belts,  while 

the  work -spindle  1  s 
driven  by  a  4-inch 
belt  and  a  1  to  4 
geared  drive.  During 
the  early  stages  of  the 
development  of  this 
machine,  trouble  was 
experienced  in  obtain- 
ing suitable  formed 
grinding  wheels,  but 
several  manufacturers 
are  now  producing 
grinding  wheels  which 
cut  freely  and  bold 
the  required  shape  for 
a  reasonable  length  of 
time.  It  is  stated  that 
65  shells  can  be 
ground  accurately  to 
gage  without  truing 
the  wheel,  and  where 
the  wheel  is  touched 
up  occasionally  with  a 
hard  dresser,  without 
the  use  of  a  diamond, 
it  is  possible  to  grind 
150  shells. 

Grinder    for   finishing    Shrapnel    SheUs  ThlS      machine      pPO- 
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vides  for  finish- 
ing the  outside 
of  the  shell  at  a 
single  operation, 
and  the  work  is 
perfectly  c  o  n  - 
centric,  symmet- 
rical, and  true 
t  o  shape  and 
size.  The  ma- 
chine can  be 
operated  by  un- 
skilled labor, 
and  the  expense 
of  diamonds  for 
truing  the 
wheels  has  been 
largely  eliminat- 
ed through  the 
use  of  a  hard  dresser  for  keeping  the  wheel  In  condition. 
In  the  article  entitled  "Shrapnel  and  Shrapnel  Manufac- 
ture", published  in  the  April  number  of  Machinery,  a  com- 
plete description  was  given  of  the  method  of  truing  the 
wheel.  The  equipment  of  the  machine  includes  a  pump, 
tank,  water  connections  and  a  formed  truing  device  for  the 
grinding  wheel.  The  principal  dimensions  of  the  machine 
are  as  follows:  Height  from  floor  to  center  of  spindle,  39 
inches;  diameter  of  grinding  wheel,  20  inches;  width  of 
form  face  of  wheel,  8Vi  inches;  diameter  of  wheel-spindle 
bearings,  3%  Inches;  diameter  of  headstock  bearings,  4 
inches;  length  of  headstock  bearings,  7V1>  inches;  length  of 
bed,  5  feet  6  Inches;  width  of  bed,  5  feet;  speed  of  wheel 
countershaft,  575  R.  P.  M.;  speed  of  work  countershaft,  275 
R.  P.  M.;  power  required  to  drive  the  machine,  25  horse- 
power; and  net  weight  of  machine  and  countershaft,  7500 
pounds. 


Rockford   Double-head   BorinK,    Drilling   and    Tapping    Machine    with  Spindl< 


Jlorse  taper  ; 
and  size  of  table, 
24  by  72  inches. 
There  are  eight 
changes  of  feed, 
any  of  which  Is 
instantly  obtain- 
able. There  are 
four  different 
drives.  In  one 
style  of  drive 
there  Is  a  two-, 
three-,  or  four- 
step  cone  pulley; 
in  the  second 
style,  the  nj  a  - 
chine  is  equip- 
ped with  a  tight 
and  loose  pulley 
and  a  gear-box  which  gives  eight  changes  of  speed;  In  the 
third  style,  the  drive  is  through  a  constant-speed  motor  and 
gear-box;  and  the  fourth  style  of  drive  Is  from  a  variable- 
speed  motor.  ■ 


at   Bight   Angle 


ROCKFORD    BORING,   DRILLING   AND 
TAPPING   MACHINE 

The  double-head  horizontal  boring,  drilling,  and  tapping 
machine  which  is  illustrated  and  described  herewith  is  a  re- 
cent addition  to  the  line  of  the  Rockford  Drilling  Machine 
Co.,  Rockford,  111.  This  machine  is  built  in  two  different 
types,  one  of  which  has  the  right-  and  left-hand  heads  ar- 
ranged as  shown  in  the  illustra- 
tion, with  the  spindles  at  right 
angles  to  each  other.  The  other 
type  of  machine  is  built  with  the 
right-  and  left-hand  heads  at  op- 
posite ends  of  the  bed,  so  that  the 
spindles  are  opposed  to  each  other. 
Both  types  of  machines  are  made 
in  three  different  styles,  one  of 
which  has  both  heads  arranged 
with  a  lateral  adjustment  of  3(i 
inches  and  a  vertical  adjustment 
of  18  Inches;  another,  which  has 
both  heads  provided  with  only  ver- 
tical adjustment;  and  a  third  style 
in  which  one  head  is  provided 
with  both  vertical  and  lateral  ad- 
justment, while  the  other  head  has 
only  the  vertical  adjustment. 

The  machines  have  a  capacity 
for  driving  high-speed  drills  up  to 
3  Inches  in  diameter,  and  boring 
tools  up  to  S  inches  in  diameter 
when  boring  out  cored  holes  in 
cast  iron.  The  principal  dimcn 
sions  are  as  follows:  Diameter  of 
spindle,  2  1/16  inches;  diameter  of 
spindle  sleeve,  3%  inches;  maxi- 
mum spindle  travel,  25  Inches; 
hole     in     spindle,     bored     No.     5  fox  No,  3',  M.iimg  Ma 


FOX  MILLING  MACHINE 
In  the  No.  3%  milling  machine  made  by  the  Fox 
Machine  Co.,  641  Front  Ave.,  N.  W.,  Grand  Rapids,  Mich.. 
both  hand  and  power  feed  are  provided;  the  machine  Is 
suitable  for  a  variety  of  light  tool  work  and  manufacturing 
operations  which  come  within  its  range.  Micrometrlc  dials 
are  provided  on  the  screws  which  govern  the  vertical  and 
transverse  movements.  Both  the  front  and  rear  spindle  bear- 
ings are  of  hard  bronze  which  possesses  excellent  wearing 
properties,  and  each  bearing  is  independently  adjustable.  The 
thrust  Is  carried  on  the  main  column,  and  as  it  is  transmitted 
through  the  driving  cone,  none  of  the  thrust  is  carried  by 
either  of  the  bearings. 

The  saddle  is  made  exceptionally  long,  being  designed  to 
afford  a  maximum  rigidity;  and  the  table  has  been  made 
proportionately  heavy  so  that  vibration  is  reduce<i  to  a  mini- 
mum. The  knee  bearing  is  extended  so  that  It  comes  prac- 
tically flush  with  the  top  of  the  table,  and  this  extended 
bearing,  in  addition  to  having  a  tendency  to  reduce  vibration, 
provides  additional  strength  for  the  knee.  The  knee  Is  raised 
and  lowered  by  a  telescopic  screw 
which  does  not  require  a  hole  to 
be  cut  in  the  floor.  A  locking- 
screw  is  provided  on  the  dial 
which  enables  it  to  be  loosened 
so  that  it  can  be  set  back  to  zero, 
after  w'hich  the  screw  is  retight- 
ened  and  the  table  raised  or  low- 
ered, as  may  be  required.  The 
design  of  the  feed  mechanism  has 
been  carefully  worked  out  to  com- 
bine the  features  of  simplicity 
and  durability.  The  regular 
equipment  furnished  with  the  ma- 
chine consists  of  an  overhanging 
arm,  a  plain  countershaft  and  a 
suitable  equipment  of  cranks, 
wrenches,  levers,  etc.  Either  a 
%-  or  1-Inch  arbor  is  pro%'Med 
w^lth    the    machine. 

The  principal  dimensions  of 
this  No.  31^  milling  machine  are 
as  follows:  Automatic  longitudi- 
nal movement  in  either  direction. 
IS  inches;  transverse  movement,  6 
inches;  vertical  movement.  16 
inches;  maximum  distance  from 
table  to  spindle,  15Mi  inches;  else 
of  working  surface  on  table.  6  by  20 
ith  Hand  and  Power  Tt^  inches;  and  taper  hole  in  spindle. 
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No.    9    Brown    & 

S  h  a  r  p  e  .     The  ma- 

chine    Is    provided 

with  six  available 

feeds  of  0.003,  0.005, 

0.006,     0.007,     0.010, 

and   0.014   Inch   per 

revolution     of     the 

spindle,    and    the 

available    spindle 

speeds     range     from 

21  to  425  revolutions 

per  minute.   The  net 

weight   of   the    machine,    including    countershaft    and    other 

equipment  regularly  provided,  is  855  pounds. 


It    IS 

wear 


and  tear  on  all  parts 
of  the  transmission 
system.  This  device 
is  primarily  intend- 
ed for  use  on  auto- 
mobiles, and  in  such 
cases  It  is  built  right 
into  the  transmis- 
sion. It  is  also  suit- 
able for  drives  that 
transmit  power  to 
many  types  of  ma- 
chines, and  wherever 
used  it  will  be  the  means  of  eliminating  vibration  and 
due  to  the  sudden  application  of  the  drive. 


COOPER  SHOCK  ABSORBING  SHAFT 

The  shoclc  absorbing  shaft  which  forms  the  subject  of 
this  article  has  been  developed  by  the  Cooper  Flexible  Trans- 
mission Co.,  Inc.,  8th  Ave.  and  18th  St.,  Brooklyn,  N.  Y., 
for  the  purpose  of  supplying  a  simple  mechanism  which  Is 
applicable  for  use  in  connection  with  all  forms  of  power 
transmission  systems  where  a  gradual  application  or  power  is 
desirable.  The  construction  of  this  device  and  the  principle 
on  which  it  operates  will  be  readily  apparent  by  referring 
to  the  accompanying  illustration.  For  convenience  of  expla- 
nation it  will  be  assumed  that  the  case  A  is  the  driving 
member.  This  case  is  threaded  internally  to  receive  a  worm 
B  that  Is  carried  by  the  spllned  shaft  C  which  extends  through 
the  stuffing-box  D  at  the  end  of  the  case.  Two  springs  E 
and  F  are  mounted  on  each  side  of  the  worm,  one  end  of 
each  spring  being  engaged  by 
the  projections  G  and  H  on 
the  worm,  and  the  opposite 
ends  by  the  projections  /  and 
J  on  the  stufflng-box  and  at 
the  bottom  of  the  case,  re- 
spectively. The  case  is  filled 
with  oil  and  an  adjust- 
able by-pass  is  provided 
through  the  worm.  When  the 
case  or  driving  member  A  Is 
rotated,  it  will  be  found 
that  the  worm  B  moves 
toward  the  solid  end  of 
the  case.  This  results  in 
the  displacement  of  the  oil, 
which  escapes  through  the  by-pass  to  the  opposite  side  of  the 
worm,  and  at  the  same  time  the  spring  E  is  wound  up. 

During  the  initial  part  of  the  movement,  the  driven  shaft 
C  remains  stationary  and  continues  to  do  so  until  the  com- 
bined pressure  of  the  worm  on  the  oil  and  the  tension  of 
spring  E  exactly  balance  the  torque  which  is  required  to 
start  shaft  C  rotating.  After  starting  the  rotation,  the  speed 
of  the  driven  shaft  will  be  gradually  accelerated  until  it 
reaches  its  normal  speed.  As  soon  as  shaft  C  has  reached 
its  maximum  speed — which  is  slightly  In  excess  of  the  normal 
speed — a  reaction  takes  place  and  the  starting  torque 
is  reduced  to  the  normal  running  torque.  This  allows 
the    worm    B   to    move   slightly   toward    the    right-hand    end 

ofthecase,  

thus  reducing 
the  pressure  on 
the  oil  and  the 
tension  of 
spring  E  suffi- 
ciently to  reduce 
the  torque  and 
running  speed  to 
the  normal  con- 
dition. The  ab- 
sence of  sudden 
strains  in  start- 
ing reduces  the     

amount    of    wear  Tig.    2.     Cross-soctional   Vie 


Tig.    1.     Victor    CoUapsible   Tap   used    in    machinuif   Shrapnel   SheUs 


VICTOR  SHRAPNEL   SHELL   TAP 

For  use  in  machining  shrapnel  shells  to  receive  the  timing 
fuse,  the  Victor  Tool  Co.,  Waynesboro,  Pa.,  has  developed  a 
collapsible  tap  which  is  shown  In  the  accompanying  illustra- 
tions. The  body  of  this  tool  is  made  of  a  tough  grade  of  ma- 
chine steel  which  gives  plenty  of  strength  to  enable  it  to 
stand  up  under  the  conditions  of  rapid  production  which  are 
usually  maintained  in  factories  working  on  ammunition 
orders.  The  chasers  are  adjusted  by  the  hardened  set-screw 
.1  at  the  front  end,  which  has  32  threads  per  inch,  so  that 
very  fine  adjustments  may  be  made.  After  the  chasers  have 
been  set  to  size,  they  are  rigidly  clamped  in  such  a  way  that 
there  is  no  chance  of  their  slipping.  The  screw  B  at  the 
rear  end  of  the  holder  adjusts  the  tension  of  the  spring  which 
controls  the  tripping  device. 

All  parts  of  the  tap  which 
are  subject  to  wear  are  har- 
dened and  ground.  The  chas- 
ers are  of  high-speed  steel 
and  are  made  exceptionally 
heavy  to  stand  up  under  the 
strains  which  exist  in  cutting 
shrapnel  or  high-explosive 
shells  made  of  crucible  steel. 

tThis  tap  may  be  used  in  eith- 
er a  turret  head  or  in  the 
lathe  spindle,  and  gives  equal- 
ly satisfactory  results  In 
either  type  of  machine.  In 
operation,  the  tap  is  fed  in 
until  the  collar  Is  engaged  by 
the  work.  This  releases  the  tripping  device  and  allows  the 
spring  to  draw  back  the  central  plug  C.  The  result  is  that 
the  chasers  are  moved  in  toward  the  axis  of  the  holder  so 
that  the  tap  may  be  withdrawn  from  the  work.  The  tool  is 
reset  by  moving  the  lever  D  forward  to  the  position  shown 
in  Fig.  2,  which  expands  the  tap  and  locks  the  chasers  in 
place  ready  for  taking  the  next  cut. 


DYNAMIC   BALANCING   MACHINE 
In  order  to  bring  a  body  into  dynamic  balance,  the  following 
principles    must    be    observed:     First,    a   body    cannot   be    in 
dynamic  balance  unless  It  is  also  in  static  balance,  and  the 

first  step  is  to 
secure  a  condi- 
tion of  static 
balance.  This 
simply  means 
that  the  center 
of  gravity  of  the 
body  must  b  e 
made  to  He  on 
the  axis  of  rota-.. 
tion.  Second,  a 
body  which  Is 
statically  bal- 
anced canbe 

ctor  Collapsible  Tap   shown   in   Fig.    1  brought     IntO 
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dynamic  balance 
by  introducing  a  so- 
called  "centrifugal 
couple",  i.  e.,  by  add- 
ing two  -weights  or 
drilling  two  holes  in 
the  plane  in  which 
the  disturbing  cen- 
trifugal couple  is 
acting.  In  special 
cases,  such  as  a 
three-throw  crank- 
shaft,  it  may  be  nec- 
essary to  split  up  one  of  the  weights  or  holes  between  two 
adjoining  cranks  so  that  the  resultant  added  weight  or  drilled 
hole  will  be  in  the  same  plane  with  the  other  weight  or  hole 
and  the  axis  of  rotation  of  the  body.  These  principles  have 
been  applied  by  the  Dynamic  Balancing  Machine  Co.,  Phila- 
delphia, Pa.,  in  the  development  of  the  machine  which  forms 
the  subject  of  this  article. 

In  this  machine  the  balancing  device  consists  of  a  so-called 
"squirrel-cage"  system  made  up  of  two  or  more  disks  A  which 
are  made  in  halves  and  fitted  over  the  unbalanced  body  li. 
that  is  indicated  by  the  dotted  lines  in  Fig.  1.  To  explain 
the  action  of  the  device,  imagine  an  even  number  of  rods  C 
to  be  located  at  the  same  radial  distance  from  the  axis  of 
rotation,  all  of  the  rods  being  of  the  same  weight  and  size. 
Under  these  conditions  the  cage  is  perfectly  balanced  so  that 
any  lack  of  balance  can  only  be  due  to  the  body  B  which  is 
under  test.  It  will  be  evident  that  if  means  are  provided  to 
bring  about  a  condition  of  perfect  dynamic  balance  by  mov- 
ing one  of  the  rods  C  through  some  distance  D,  it  would 
enable  us  to  know  the  exact  value  of  the  necessary  centrifugal 
couple  which  must  be  introduced  by  drilling  or  adding  weights 
in  order  to  secure  a  perfect  condition  of  dynamic  balance  in 
the  body  B.  Khowing  the  weight  of  each  rod,  its  radial  dis- 
tance from  the  axis,  and  the  necessary  displacement  D  that  is 
required  to  bring  the  system  into  a  condition  of  dynamic 
balance,  all  of  the  necessary  data  is  available.  The  product 
of  these  three  quantities  is  the  required  centrifugal  couple, 
and  any  oppositely  applied  centrifugal  couple  of  the  same 
numerical  value  will  place  the  system  in  a  condition  of  dynam- 
ic balance,  i.  e..  it  will  then  run  true  when  all  the  rods  C 
are  kept  central. 

In  drilling  the  holes  In  the  body  nr  adding  weights  to 
bring  it  into  a  condition  of  dynamic  balance,  there  Is  only  one 
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condition  to  be  con- 
sidered; i.  e..  that 
the  resultant  centri- 
fugal couple  which 
is  introduced  must 
be  numerically  equal 
to  the  value  deter- 
mined by  moving  one 
of  the  rods  C.  There 
are  three  elements 
to  be  considered : 
The  change  of 
weight  to  be  brought 
about  by  drilling  or  adding  material;  the  distance  from 
the  axis  at  which  metal  Is  added  or  removed;  and  the 
longitudinal  distance  of  this  point  from  the  corresponding 
point  at  the  opposite  side  of  the  body.  These  conditions  can 
be  made  to  suit  the  practical  requirements  of  each  case,  so 
that  there  are  a  great  variety  of  solutions  for  any  given 
problem.  I^  will  be  seen  that  the  relative  longitudinal  posi- 
tion of  the  rods  C  in  the  cage  does  not  alter  the  static  bal- 
ance of  the  system,  and  that  the  displacement  of  the  rods  not 
only  locates  the  plane  of  unbalance,  but  also  the  exact  numeri- 
cal value  of  the  correction  which  must  be  made.  With  a  cage 
comprising  six  rods,  the  body  can  be  balanced  in  only  three 
planes  located'  120  degrees  apart;  and  with  a  greater  number 
of  rods  the  body  can  be  balanced  in  a  correspondingly  greater 
number  of  planes.  In  practice,  it  is  so  easy  to  fix  the  cage 
around  the  body  in  some  other  position  than  that  in  which 
the  test  has  already  been  made,  that  the  number  of  rods  can 
be  kept  down  to  three  or  four. 

Fig.  2  shows  the  method  of  procedure  in  testing  a  crank- 
shaft and  flywheel  for  a  six-cylinder  motor.  In  this  illus- 
tration, the  cage  is  clearly  shown  at  the  center  of  the  shaft. 
Means  of  moving  the  rods  C  to  and  fro  while  the  system  is 
revolving  are  provided  by  means  of  compressed  air  nozzles 
supplied  from  pipe  E  which  deliver  the  air  against  the  small 
fans  F.  one  of  which  is  located  on  each  rod.  There  are  three 
pairs  of  fans  located  in  corresponding  positions  on  opposite 
rods,  and  independent  valves  (I  control  the  air  delivered 
from  the  respective  nozzles  to  each  pair  of  fans.  The  holes 
in  the  disks  A  are  tapped  to  receive  the  threaded  ends  of  the 
rods  C.  Lack  of  space  makes  it  impossible  to  refer  to  all  of 
the  refinements  which  are  provided.  This  machine  is  suitable 
for  use  in  balancing  a  great  variety  of  parts,  such  as  turbo- 
rotors,      armatures,      pullcy.s,      propollors.      rrankshafts       etc. 


Fit.    2.     Dynamic    Balaacint    Machine    eii(a(od    in    balancini    Crankahaft   and    Flywheel   of   Siz-cylialar    MoUr 
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HYDRAULIC   NOSING   AND   BANDING 
PRESSES 

For  finishing  steel  sliells  utter  tliey  liave  been  forzec] 
and  drawn  into  sliape,  two  pressing  operations  are  required, 
i.  e.,  the  shells  must  be  subjected  to  a  "nosing"  operation  in 
which  the  end  of  the  shell  is  partially  closed  in,  and  then 
the  copper  band  must  be  shrunk  around  the  shells.  The 
Hydraulic  Press  Mfg.  Co.,  84  Lincoln  Ave.,  Mt.  Gilead,  Ohio, 
is  now  building  two  hydraulic  presses  for  performing  these 
operations.  The  nosing  process  is  illustrated  In  Fig.  1;  and 
Fig.  2  shows  the  press  for  shrinking  the  copper  band  onto 
the  shells. 

Reference  to  Fig.  1  will  show  that  the  nosing  press  is  of 
the  upward  pressure  type.  After  the  shells  have  been  formed 
from  the  solid  billets,  drawn  into  shape  and  partially  ma- 
chined, the  ends  of  the  shells  are  heated  and  the  shell  is  placed 
in  a  centering  die  on  the  platen  of  the  press.  A  die  having  a 
conical  shape  to  correspond  with  the  nose  of  the  finished 
shell  is  attached  to  the  head  of  the  press.  As  the  ram  rises, 
the  shell  Is  forced  into  this  die  and  the  edges  are  turned  in 
to  form  the  nose  or  point  of  the  shell.  A  revolving  loading 
attachment   is   carried    on    one   of   the    strain-rods,   and    as    a 
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result,  the  operator  can  be  setting  up  a  shell  in  the  outer 
end  of  the  loading  attachment  while  the  press  is  working 
on  another  shell.  This  press  is  capable  of  exerting  a  maxi- 
mum pressure  of  150  tons;  and  to  enable  it  to  stand  up  under 
this  severe  strain,  steel  Is  used  throughout  the  construction. 
The  press  is  operated  either  direct  from  an  individual  pump 
or   from   an   accumulator  system. 

After  the  nosing  operation  has  been  completed  It  is  still 
necessary  to  shrink  the  copper  band  onto  the  shell,  and  tor 
this  operation  the  Hydraulic  Press  Mfg.  Co.  has  developed 
the  four-cylinder  horizontal  hydraulic  press  shown  in  Fig.  2. 
It  will  be  seen  that  the  rams  from  four  cylinders  operate  In 
the  direction  of  a  common  center,  which  results  in  compress- 
ing the  band  from  four  sides.  In  order  to  secure  the  band 
properly  at  all  points,  the  shell  is  turned  two  or  three  times 
during  the  pressing  operation.  From  20  to  75  tons  pressure 
is  necessary  for  performing  this  work.  During  the  pressing 
operation,  the  shell  is  supported  in  the  center  of  the  press 
by  a  detachable  table  or  stand.  This  press  will  develop  a 
pressure  up  to  75  tons. 


MASSACHUSETTS  HIGH-SPEED  HACKSAW 
The  No.  5  high-speed  hacksaw  machine  which  Is  illustrated 
and  described  herewith  is  a  recent  product  of  the  Massachu- 
setts Saw  Works,  Springfield,  Mass.  The  machine  is  particu- 
larly designed  for  the  rapid  cutting  of  all  metals  in  sizes  up 
to  9  by  9  inches  and  is  heavily  constructed  with  all  intricate 
mechanism  eliminated,  so  that  the  necessary  strength  and 
durability  are  provided.  The  machine  is  set  low  on  a  solid 
foundation  with  wide-spread  legs  to  give  the  maximum  rigid- 
ity and  steadiness.     The  bed  of  the  machine  is  surrounded  by 


Hiph.spoed    Hacksaw   made   by   the   Massachusetts   Saw   Works 


a  pan  which  is  provided  with  a  9-gallon  tank  covered  by  a 
screen  to  exclude  chips.  The  tank,  pan,  bed  and  legs  are 
cast  in  a  single  piece.  The  head  of  the  machine,  which  car- 
ries all  working  parts,  swings  on  a  shaft-center,  and  the 
design  has  been  worked  out  in  such  a  way  that  a  very  steady 
silent  motion  is  obtained.  Particular  attention  has  been  paid 
to  the  provision  of  means  for  lubricating  all  working  parts. 
The  manufacturers  of  this  machine  state  that  the  trials  to 
which  it  has  been  subjected  have  shown  that  the  tendency 
to  break  the  saw  blades  before  they  are  worn  out  is  practically 
eliminated.  This  is  largely  due  to  the  smoothness  and  accu- 
racy of  the  stroke,  resulting  from  the  extreme  rigidity  of 
the  machine,  which  is  an  important  factor  in  assisting  the 
shock-absorber  to  take  up  vibration.  Means  are  provided  for 
lifting  the  saw  clear  of  the  work  on  the  idle  or  non-cutting 
stroke.  The  principal  dimensions  of  the  machine  are  as  fol- 
lows: Capacity  for  cutting  stock  up  to  9  inches  square;  size  of 
blades  used,  from  12  to  17  inches  in  length;  size  of  pulleys, 
IG  inches  in  diameter  by  3  inches  face  width;  floor  space 
occupied,  5  feet  3  inches  by  2  feet  8  inches;  and  weight  of 
machine  S45  pounds. 
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Fig.    1.      •■Hartford"    Surface    G 
Food    in    Eitl 

"HARTFORD"   SURFACE   GRINDER 

The  accompanying  illustration  shows  the  "Hartford"  sur- 
face grinder  which  is  manufactured  by  the  National  Machine 
Co.,  Hartford,  Conn.  This  machine  is  suitable  tor  grind- 
ing and  finishing  flat  surfaces  on  punches,  dies  and 
hardened  machined  parts  where  the  finished  surfaces  are 
required  to  be  flat  and  true.  The  machine  is  said  to  have  a 
high  productive  capacity  and  to  produce  very  accurate  work. 
Reference  to  Fig.  1  will  show  that  the  wheel-spindle  is 
carried  by  a  horizontal  slide,  with  provision  for  giving 
the  wheel  a  reciprocating  travel  across  the  face  of  the  work. 
The  arrangement  of  the  drive  for  transmitting  power  to  the 
crank,  which  actuates  the  movement  of  the  wheel-slide,  ■will 
be  evident  from  the  illustration.  It  will  also  be  noticed 
that  the  work  table  provides  for  movement  in  three  direc- 
tions.    The   wheel   cuts   easily   and    wears   evenly. 

By  moving  the  crankpin  in  the  slotted  crank  on  the  under 
side  of  the  wheel-slide,  the  length  of  stroke  of  the  wheel 
may  be  quickly  adjusted.  The  wheel-spindle  runs  in  phos- 
phor-bronze bearings  mounted  in  the  slide,  and  there  are 
guards  over  the  ways  to  prevent  them  from  being  damaged 
by   dust    and    grit.     The    work    may   be   hold    to   the   table   bv 


means  of  adjustable  clamps;  and  in  some  cases,  it  is  found 
desirable  to  use  a  regular  milling  machine  vise  or  a  special 
work-holding  fixture.  The  machine  Is  made  In  two  sizes 
which  will  grind  work  to  8  inches  wide  by  18  inches  long  by 
12  inches  high,  and  14  Inches  wide  by  32  Inches  long  by  12 
inches  high,  respectively.  In  both  cases,  the  height  of  12 
inches  Is  based  upon  the  use  of  an  8-inch  wheel.  The  coun- 
tershaft which  drives  the  machine  is  equipped  with  tight  and 
loose  pulleys  6  inches  in  diameter  by  3'^  inches  face  width, 
and  should  run  at  350  revolutions  per  minute.  The  net 
weight  of  the  No.  1  machine  is  900  pounds,  and  the  No.  2 
machine  has  a  net  weight  of  1200  pounds.  These  grinding 
machines  are  used  extensively  for  sharpening  powder  cutter 
knives,  and  when  used  for  this  purpose,  they  are  equipped 
with  the  special  attachment  shown  in  Fig.  2. 


KEYES-DAVIS  SCRAP  REEL 
The  Davis  automatic  scrap  reel,  for  winding  up  the  .scrap 
from  punch  presses  so  that  it  may  be  conveniently  handled, 
is  manufactured  by  the  Keyes-Davis  Co.,  Inc.,  Battle  Creek, 
Mich.  These  reels  reduce  the  amount  of  labor  required  to 
operate  punch  presses,  and  where  they  are  employed 
one  operator  can  attend  to  several  presses  equipped  with 
automatic  feeds.  The  machines  are  kept  running  continu- 
ously on  blanking  operations,  and  the  punches  and  dies  are 
safeguarded  by  a  device  which  stops  the  press  instantly  in 
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case  the  strip  of  scrap  metal  is  broken,  so  that  the  press 
tools  cannot  be  damaged  by  the  scrap  piling  up  between  the 
punch  and  die.  On  blanking  operations  where  ribbon  stock 
is  used,  all  the  operator  has  to  do  is  to  put  the  coil  of  ma- 
terial on  the  slock  reel  at  the  left-hand  side  of  the  press,  run 
it  through  the  automatic  feed  rolls  and  attach  the  opposite 
end  to  the  reel  at  the  right-hand  side  of  the  press.  When 
the  feed  rolls  release  the  end  of  the  strip,  the  re«l  speeds  up 
and  the  press  is  instantly  slopped. 

It  takes  only  IVj  to  2  minutes  to  remove  the  scrap  and  put 
on  another  reel,  and  as  a  result  one  operator  can  attend  to 
a  number  of  presses,  depending  on  the  length  of  the  stock 
and  the  rapidity  with  which  It  is  run  through  the  dies 
I'nder  average  working  conditions,  the  operator  can  look 
after  from  five  to  eight  presses,  so  that  the  labor  cost  Is 
very  low.  Fig.  1  shows  a  Davis  automatic  scrap  reel  attached 
to  a  power  pres,«.  and  the  way  in  which  the  mechanism  oper- 
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Fig,    Z.    Details    of    Operating    Hecli 


ates  will  be  readily  understood  by  reference  to  Fig.  2  in  con- 
nection with  the  following  description: 

In  this  Illustration  the  clutch-operating  rod  which  makes 
connection  with  the  foot-treadle  is  shown  at  A;  the  bracket 
bolted  to  the  side  of  the  press  at  B;  the  starting  lever  at  C; 
stopping  lever  at  D;  and  the  stopping  lever  operated  by  a 
chain  from  the  clutch  on  the  reel  at  E.  In  case  the  strip  of 
scrap  breaks,  lever  E  operates  to  stop  the  feed.  This  scrap 
reel  may  be  readily  attached  to  any  type  of  power  press  and 
it  is  capable  of  handling  scrap  up  to  3%  inches  in  width. 
The  starting  lever  C  supplements  the  foot-treadle  and  makes 
it  possible  to  start  the  press  either  by  hand  or  foot.  The 
press  can  be  instantly  stopped  by  means  of  lever  D.  This 
scrap  reel  is  adjustable  both  vertically  and  horizontally,  and 
It  can  be  tilted  to  any  angle  to  which  an  inclinable  press 
may  be  set.  The  spring  by  which  the  reel  is  operated  must 
be  kept  wound  up  by  the  belt  shown  in  Fig.  1,  the  clutch  con- 
necting the  pulley  with  the  winding  mechanism  being  con- 
trolled by  a  lever  shown  at  the  rig'ht-hand  side  of  the  reel. 


OFF-SET   DRILL  PRESS   ATTACHMENT 

To  provide  for  performing  various  operations  with  a  drill 
press  in  a  position  that  could  not  be  reached  by  a  tool 
mounted  directly  in  the  spindle,  the  Off-Set  Tool  Co.,  Bridge- 
port, Conn.,  has  recently  brought  out  the 
attachment  illustrated  and  described 
herewith.  It  is  easily  attached  or  re- 
moved from  the  machine  and  enables  such 
tools  as  counterbores,  drills,  reamers, 
milling  cutters,  or  a  chuck  for  holilinR 
various  tools,  to  be  used  in  an  off  sii 
position  in  the  drill  press. 

The  attachment  is  fastened  to  the  sta- 
tionary sleeve  which  surrounds  the  spin- 
dle and  consists  of  two  main  parts — the 
body  and  arm.  The  arm  is  held  to  the 
body  by  a  clamping  screw  which  provides 
for  the  use  of  a  longer  arm  when  neces- 
sary. The  attachment  is  made  of  malle- 
able iron,  with  hardened 
steel  gears  and  bronze 
bushings.  It  is  made  In 
three  sizes.  These  are 
designated  as  the  A-1,  A-2 
and  A-3  sizes,  and  have 
minimum  arm  lengths  of 
2,  3,  and  4  inches,  re- 
spectively. The  cutting 
tool  is  held  by  a  slot  and  set-screw,  and  is  centered  by  the 
shaft  which  passes  through  the  bevel  pinion.  This  tool  saves 
considerable  time  when  the  work  is  of  such  a  character  that 
It  can  not  be  reached  by  a  tool  mounted  in  the  usual  way. 
•     •     « 

The  yearly  index  to  the  twenty-first  volume  of  Machinery, 
completed  with  the  August  number,  is  ready  for  distribution, 
and  copies  will  be  sent  to  any  address  on  receipt  of  request. 


NEW  MACHINERY  AND  TOOLS   NOTES 

Engine  Lathe:  Putnam  Machine  Co.,  Fitchburg,  Mass.  A 
42-inch  lathe  intended  for  use  on  exceptionally  hea\'y  reduc- 
tion work  and  especially  for  the  machining  of  heavy  forg- 
ings.  The  machine  is  of  unusually  heavy  construction,  and 
it  is  claimed  that  it  will  work  high-speed  steel  cutting  tools 
to  the  limit  of  their  capacity. 

Dust  Collector:  Whiting  Foundry  Equipment  Co.,  Harvey, 
111.  This  device  is  used  for  collecting  the  dust  from  tumbling 
mills,  emery  wheel.s.  sand-blast  equipments,  etc.  Cloth-screen 
dust  arresters  are  employed  inside  of  a  sheet  metal  case, 
which  are  relied  upon  to  remove  the  dust  from  the  air  and 
still  allow  the  air  to  pass  through  freely. 

Self-Adjusting  Wrench:  Hay  ward  Wrench  Co.,  St.  Louis, 
.Mo.  A  self-adjusting  pipe  wrench  in  which  the  movable  jaw 
is  operated  by  a  link  mechanism  which  gives  an  almost 
parallel  motion.  The  wrench  may  be  adjusted  so  rapidly 
that  it  is  said  to  constitute  almost  the  equivalent  of  a  ratchet 
It  is  suitable  for  use  on  bolts,  nuts  and  pipe. 

Cuttlng-off  Machine:  Williams  Tool  Co.,  Erie,  Pa.  A  spe- 
cial cutting-off  machine  designed  for  facing  the  bottom  or 
closed  end  and  cutting  off  the  ragged  end  of  4^-inch  shrapnel 
shells.  The  machine  is  of  rugged  construction,  to  enable  it 
to  stand  up  under  the  severe  conditions  of  rapid  production 
for  which  it  is  intended.     The  weight  is  3800  pounds. 

Shell  Turning  Lathe:  Amalgamated  Machinery  Corpora- 
tion, Chicago,  111.  On  this  machine  both  the  headstock  and 
the  tailstock  are  cast  integral  with  the  bed;  and  the  bed 
is  heavily  ribbed  to  provide  ample  strength.  This  is  essen- 
tially a  single-purpose  machine.  It  occupies  a  floor  space 
of  6  feet  2  inches  by  10  feet,  and  weighs  4200  pounds. 

Horizontal  Keyseater:  Chattanooga  Machinery  Co.,  Chat- 
tanooga, Tenn.  A  machine  designed  for  keyseating  holes  of 
unusual  length,  and  especially  for  cutting  the  keyseats  in 
long  rolls.  The  machine  consists  of  three  essential  parts, 
i.  e.,  a  jig  for  holding  and  centering  the  work,  a  bar  and 
cutting  tool,  and  mechanical  means  for  reciprocating  the 
bar. 

Elevating  Truck:  Columbus  Lift  Truck  Co.,  Columbus, 
Ohio.  In  this  truck  the  elevating  of  the  freight  platform 
from  the  floor  is  accomplished  by  means  of  four  levers,  two 
of  which  are  located  at  each  end  of  the  truck.  Each  lever 
is  pivoted  to  the  truck  frame,  and  the  ends  of  the  levers 
are  raised  by  cams  which  are  rotated  by  operating  the  lever 
at  the  front  of  the  truck. 

Hose  Coupling:  National  Hose  Coupling  Co.,  Peoples  Gas 
Bldg.,  Chicago,  111.  This  coupling  is  adapted  for  use  on 
hose  lines  carrying  compressed  air,  steam  or  water,  and 
may  be  attached  without  the  use  of  clamps,  straps  or  special 
fastening  tools.  The  sockets  are  made  of  malleable  Iron, 
and  all  other  parts  of  steel,  so  that  a  high  degree  of  strength 
and  durability  is  assured. 

Multiple  Punching  Machine:  Bertsch  &  Co.,  Cambridge 
City,  Ind.  The  special  features  of  this  machine  consist  of 
the  use  of  a  cored  section  frame,  and  of  the  employment  of 
a  special  type  of  coupling  for  the  gagged  punches.  The  head 
of  the  machine  contains  twenty  punching  units,  each  of  which 
is  provided  with  a  gag,  so  that  any  number  of  punches  from 
one  to  twenty  can  be  used  at  a  time. 

Screw  Press:  Charles  Stecher  Co.,  Chicago,  111.  A  press 
designed  especially  for  testing  all  kinds  of  cutting,  stamping, 
embossing  and  forming  dies.  The  slide  is  fitted  with  a  regu- 
lar press  cap  instead  of  a  set-screw,  and  has  long  guides 
and  liberal  bearing  surfaces.  The  press  will  hold  tools  with 
shanks  up  to  3  inches  in  diameter.  As  its  name  implies,  the 
slide  of  this  press  is  operated  by  a  screw. 

Friction  Clutch  Pulley:  L.  W.  Carroll  Mfg.  Co..  Batavia, 
Ohio.  This  clutch  pulley  is  of  simple  and  compact  con- 
struction, and  is  equipped  with  a  friction  disk  of  large 
diameter,  which  affords  a  firm  grip  when  the  clutch  is 
engaged.  The  sleeve  which  carries  the  friction  disk  is 
threaded  on  the  end  to  receive  the  clutch  dog  and  fingers, 
thus  providing  means  for  making  accurate  adjustments. 

Shrapnel  Shell  Spraying  Machine:  Spray  Engineering  Co., 
Boston.  Mass.  A  machine  developed  for  use  in  spraying  the 
inside  of  shrapnel  shells  or  any  other  work  where  the  surface 
on  which  the  protective  coating  is  to  be  applied  is  relatively 
inaccessible.  The  shells  are  sprayed  with  asphaltum  paint 
or  other  non-corrosive  material,  and  the  machine  applies  a 
uniform  coating  to  the  shell  without  wasting  any  of  the 
paint. 

Cutting-off  Machine:  Brightman  Mfg.  Co..  Columbus.  Ohio. 
A  special  t>-po  of  machine  developed  for  use  in  cutting  off  all 
sizes  of  round  vanadium  and  special  alloy  steel  bars  and 
shafting.  Means  are  provided  for  backing  out  the  tools  by 
power  after  the  cut  has  been  completed;  and  the  machine  is 
capable  of  cutting  short  pieces  from  both  ends  of  a  long  bar, 
or  of  cutting  the  work  up  into  disks.  This  cutting-ofl 
machine  weighs  approximately  11,000  pounds. 

Surface  Gage:  W.  D.  Forbes,  New  London,  Conn.  A  sur- 
face gage  of  simple  construction  which  can  be  made  to  sell 
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at  a  low  price.  Rapid  vertical  adjustment  is  obtained  by 
sliding  the  supporting  arm  on  the  column,  and  a  thumb- 
screw permits  the  arm  to  be  shifted  to  any  desired  position. 
A  coarse  vertical  adjustment  may  be  obtained  by  tilting  the 
supporting  arm,  and  micrometer  adjustment  of  the  needle 
is  secured  by  operating  a  knurled   thumb-nut. 

Cylindrical  Grinder:  Queen  City  Machine  Tool  Co.,  Cin- 
cinnati, Ohio.  The  design  of  this  grinder  follows  lines  simi- 
lar to  those  of  the  machine  which  this  company  has  been 
manufacturing.  The  chief  point  of  difference  lies  in  the  fact 
that  many  parts  are  made  heavier.  The  present  machine  was 
primarily  designed  for  performing  grinding  operations  on 
explosive  shells,  and  it  is  also  adapted  for  any  plain  cylindri- 
cal, taper  or  formed  grinding  which  comes  within  its  capacity. 

Drilling  Machine:  Charles  Stecher  Co.,  Chicago,  111.  A 
high-speed  bench  drilling  machine,  which  can  either  be 
provided  with  a  bench  or  set  up  on  the  work  bench,  accord- 
ing to  the  requirements  of  individual  users.  The  head  of 
the  drill  is  stationary,  but  provided  with  means  of  com- 
pensation for  wear  in  the  spindle  sleeve.  The  spindle  is 
counterbalanced  and  provided  with  a  drift  hole  of  the  usual 
form;  it  is  bored  No.  1  Morse  taper  and  runs  in  bronze 
bushed   bearings. 

Belt  Shifter:  Dearborn  Steel  &  Iron  Co.,  Chicago,  111.  A 
belt  shifter  which  eliminates  the  use  of  a  pole  when  chang- 
ing the  belt  from  one  step  of  the  cone  pulley  to  any  other 
desired  position.  This  shifter  can  be  readily  attached  to  a 
machine,  and  provides  for  shifting  the  belt  by  means  of  two 
convenient  handles.  The  provision  which  is  made  for  shift- 
ing the  belt  by  a  purely  mechanical  means,  does  away  with 
the  danger  of  accidents  which  sometimes  occur  In  the  shifting 
of  belts  with  a  pole. 

Portable  Electric  Drill:  Standard  Electric  Tool  Co.,  Cin- 
cinnati, Ohio.  A  portable  drill  in  which  the  motor  is  sus- 
pended from  a  trolley  track,  making  it  easy  to  move  the 
tool  from  one  piece  of  work  to  another.  The  motor  is  for 
use  in  connection  with  110-volt  direct  current,  but  special 
motors  may  be  furnished  for  connection  with  any  voltage  up 
to  250.  Ball  bearings  are  employed  throughout  the  machine, 
and  these  bearings  are  packed  with  grease  and  carried  in 
dust-proof  chambers. 

Boring  and  Threading  Tools:  Rigid  Tool  Holder  Co.,  149 
Carroll  St.,  S.  E.,  Washington,  D.  C.  This  concern  is  manu- 
facturing three  types  of  tool-holders  and  a  boring-bar,  wliich 
have  been  designed  with  the  view  of  securing  maximum 
rigidity.  The  boring-bar  is  held  in  a  yoke  which  can  be 
raised  or  lowered  in  order  to  bring  the  point  of  the  cutter 
into  any  desired  position.  Of  the  three  tool-holders,  one 
Is  of  the  adjustable  type,  one  is  a  single  reversible  holder, 
and  one  is  a  "gooseneck"  holder  for  threading  tools. 

Spur  Gear  Planing  Machine:  George  A.  Schipper,  Aurora, 
liid.  One  of  the  noteworthy  features  of  the  design  of  this 
machine  is  that  a  roughing  and  a  finishing  cutter  are  carried 
In  the  same  slide  in  such  a  way  that  tlie  tools  work  alter- 
nately. The  cutters  are  formed  so  that  they  may  be  ground 
all  over  after  hardening.  The  work  spindle  is  mounted  in 
such  a  way  that  the  maximum  rigidity  is  obtained;  and 
there  is  said  to  be  no  tendency  for  the  tool-slide  to  chatter 
when  the  machine  is  working  at  high  speed.  This  machine 
Is  particularly  adapted  for  manufacturing,  and  is  said  to 
possess  a  high  capacity  for  producing  accurately  finished 
spur  gears. 

Thread  Milling  Machine:  A.  R.  Williams  Machinery  Co., 
Ltd.,  64-66  Front  St.,  W.,  Toronto,  Canada.  This  machine  is 
built  by  the  Holden-Morgan  Co..  Ltd.,  of  Toronto;  and  the 
A.  R.  Williams  Machinery  Co.  has  the  sales  agency.  The 
machine  is  designed  for  threading  high  explosive  shells,  and 
win  produce  a  perfect  thread  In  the  base  of  a  shell  in  ap- 
proximately 2%  minutes.  One  maolilne  Is  re(iuired  for  re- 
cessing and  threading  the  base  of  the  shell  and  one  machine 
for  threading  the  nose  of  the  shell.  The  shell  is  placed 
inside  of  a  revolving  spindle,  where  It  is  automatically  cen- 
tered; and  the  machine  is  fitted  with  an  automatic  stop 
which  comes  into  action  when  the  thread  has  been  com- 
pleted. The  cutter  used  on  this  machine  Is  of  such  a  shape 
that  it  can  be  sharpened  without  changing  the  form;  the 
cutter  is  designed  to  mill  the  top  of  the  thread  as  well  as 
the  sides.  One  operator  can  run  several  niaciiines.  and  it  is 
claimed  that  their  operation  is  so  reliable  that  all  risk  of 
having  shells  rejected  on  account  of  stripped  threads  is 
overcome. 

*     *     • 

The  cost  of  a  moderate  sized  heat-treating  department,  in- 
cluding a  coal  fired  furnace,  five  to  seven  barrels  of  harden- 
ing oil,  one  barrel  of  drawing  oil,  tanks  for  holding  the  oil, 
and  a  pyrometer,  varies  from  $500  to  $600.  This  equipment 
Is  sufficient  for  ordinary  hardening.  When  ciisehardening  Is 
roqulrod,  casehnrdenlng  boxes  and  carbonizing  compound 
must  bo  added  to  the  equipment  mentioned,  and  a  second 
furnace  is  desirable.  Hence,  the  equipment  for  caseharden- 
tng  costs  more  than  that  required  for  regular  hardening. 


CAMERA  FOR  READING  METERS 
To  provide  a  reliable  method  of  reading  gas,  electric,  and 
water  meters,  in  which  the  possibility  of  error  is  eliminated 
and  a  permanent  record  is  available  in  case  of  dispute,  the 
Eastman  Kodak  Co.,  Rochester,  N.  Y.,  has  developed  a  spe- 
cial camera  which  is  known  as  the  "factograf.  Another 
application  is  In  reading  the  "peak"  on  demand  meters  before 
they  are  reset  for  the  next  month,  where  the  application  of 
the  camera  is  particularly  valuable  in  that  It  records  with 
photographic  accuracy.  The  meter-reader  can  not  only  work 
more  accurately  with  a  "factograf"  camera  than  he  could  by 
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the  old  method,  but  he  can  also  work  more  rapidly;  and 
when  his  record  Is  turned  In  at  the  office  there  can  be  no 
doubt  as  to  its  reliability.  The  reading  of  a  meter  Is  taken 
by  placing  the  front  of  the  camera  against  the  meter  dial  and 
pressing  down  on  the  exposure  lever.  This  automatically 
turns  on  the  light,  opens  and  closes  the  shutter,  and  turns  off 
the  light.  After  each  exposure,  the  shutter  is  automatically 
locked  and  remains  locked  until  the  film  for  the  next  exposure 
has  been  wound  into  place.  The  shutter  is  then  automatically 
returned  to  the  "set"  position.  In  this  way,  the  possibility 
of  a  double  exposure  Is  eliminated;  and  there  can  be  no 
blanks,  because  the  film  cannot  be  wound  off  until  the  expos- 
ure has  been  made.  These  results  are  obtained  by  having 
the  winding  reel  and  shutter  Interlocked. 

The  camera  is  shown  in  Fig.  1,  which  gives  a  good  Idea  of 
its  general  appearance.  It  measures  4^4  by  5?4  by  12Vi 
inches  and  Is  made  from  a  selected  grade  of  mahogany  which 
Is  specially  treated  to  withstand  the  action  of  moisture.  The 
camera  is  equipped  with  an  anastigmat  lens  working  at  F 
6.3  and  a  simple  automatic  shutter.  Exposures  can  be  made 
varying  from  1/5  to  Vi  second,  according  to  the  light  condi- 
tions. The  necessary  light  for  the  exposure  is  furnished  from 
two  four-cell  dry  batteries  which  are  stored  at  each  side  of 
the  camera  and  supply  current  to  four  3.8-volt  miniature 
tungsten  lamps.  The  exposure  is  recorded  upon  a  special 
sensitive  emulsion  on  a  paper  support,  the  size  of  the  picture 
being  IV2  by  2%  inches.  The  film  is  supplied  in  the  familiar 
cartridge  form  and  the 
camera  may  be  loaded 
in  daylight.  Storage 
space  for  two  extra  rolls 
of  films  Is  provided  In 
the  dark  chamber  of  the 
camera  so  that  the  ca- 
pacity Is  for  225  read- 
ings. There  is  a  small 
drawer  in  front  of  the 
camera  carrying  six 
extra  lamps,  and  the 
camera  is  equipped  with 
a  reinforced  handle  by 
which  it  is  carried; 
by  pressing  n  small  but- 
ton located  below  the 
exposure  1  e  v  0  r  ,  the 
lights  may  be  turned  on 
to    convert    the    camera 
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into  the  equivalent  of  an  electric  torch  for  locating  meters  or 
finding  one's  way  through  dark  cellars. 

A  desk-holder  is  provided  with  the  camera,  equipped  with  a 
mirror  for  reversing  the  readings  which  are  negative.  The 
camera  may  be  provided  with  a  card  showing  the  meter  read- 
er's name,  route  number,  and  the  date,  which  may  be  placed 
against  the  front  of  the  camera  and  photographed  to  identify 
the  record.  There  appear  to  be  a  variety  of  applications  for 
the  "factograf"  camera  in  factory  use.  The  first  actual  appli- 
cation has  been  made  in  electric  central-stations  for  photo- 
graphing the  meter  readings;  and  there  is  the  same  applica- 
tion in  reading  the  meters  in  the  works  of  gas  companies  and 
water  pumping  stations.  In  machine  shops,  the  camera  could 
be  used  to  advantage  in  recording  the  readings  of  gas,  water 
and  electric  meters. 

*     *     * 

THE  WILZIN  PROCESS  FOR  FLAT-WARE 
MANUFACTURE 

FoT  use  in  the  manufacture  of  all  kinds  of  flat-ware  from 
the  different  metals  used  in  this  industry,  Arthur  Wilzin, 
managing  director  of  the  E.  W.  Bliss  Co.'s  branch  in  Paris, 
has  developed  an  improved  process  which  is  described  in  the 
following  article.  The  principal  merits  of  this  process  are 
that  not  more  than  10  per  cent  of  the  material  is  wasted  in 
the   form   of   scrap,   that    imperfections    in    the    material    are 


the  profiling  dies  used  in  this  machine.  Fig.  7  shows  the 
die  used  for  cutting  up  the  blanks  and  for  preparing  the  ends 
for  subsequent  treatment,  and  Fig.  8  shows  the  tools  used 
for  performing  the  "bowl  spreading"  operation  on  stioons. 
These  tools  will  be  referred  to  in  detail  in  subsequent  para- 
graphs. 

Strip  Cutting  and  "Packag-e"  Assemblingr 

The  material  used  is  ribbon  stock,  and  the  first  step  con- 
sists of  cutting  this  material  up  into  strips  of  suitable  length. 
For  this  purpose,  a  standard  form  of  power  press  is  employed 
which  is  equipped  with  a  cutting-ofi  attachment  that  provides 
for  the  production  of  all  sizes  of  strips.  In  most  cases,  the 
strips  contain  sufficient  metal  to  produce  two  blanks,  but  in 
the  case  of  very  small  spoons,  the  strips  are  made  large 
enough  to  produce  four  blanks.  The  rate  of  production  Is 
from  50  to  60  strips  per  minute,  one  strip  being  cut  off  at 
each  operation.  The  strips  are  next  assembled  into  pack- 
ages as  shown  at  the  top  of  each  illustration,  in  Figs.  1  to  3, 
each  package  containing  from  8  to  18  strips,  according  to  the 
gage  of  metal  being  used.  Each  package  contains  sufficient 
metal  to  produce  from  16  to  48  blanks,  i.  e.,  8  to  18  two-blank 
strips  or  12  four-blank  strips. 

The  Profiling-  Operation 

The  packages  of  strips  are  next  subjected  to  a  profiling 
operation  In  a  Wilzin  quadruple  expansion  press;  one  of  these 
presses  is  shown  in  Fig.  4,  and  Fig.  5  shows  a  close  view  of 


Figs.   1  to  3.     Successive  Steps  involved  in  the  Manufacture  of  Spoons, 

remedied  by  the  process  so  that  very  few  defective  parts  are 
produced,  and  that  unskilled  labor  can  be  utilized.  It  will  thus 
be  evident  that  this  process  provides  for  making  a  material 
reduction  in  the  cost  of  manufacture.  The  first  patents  were 
issued  in  France  in  1909,  and  since  that  time  a  series  of 
special  presses,  tools  and  dies  has  been  developed  in  the 
factory  of  the  E.  W.  Bliss  Co.,  St.  Ouen,  France,  under  the 
personal  direction  of  Mr.  Wilzin.  Foreign  patents  have  been 
obtained  and  the  Wilzin  Process  Corporation,  60  Wall  St., 
New  York  City,  has  recently  been  organized  for  the  purpose  of 
licensing  American  flat-ware  manufacturers  to  operate  under 
the  Wilzin  patents.  That  this  process  has  been  developed  to 
a  point  where  it  is  entirely  ready  for  practical  application  is 
attested  to  by  the  fact  that  a  number  of  the  leading  European 
manufacturers  are  now  using  it.  The  process  is  applicable 
in  the  manufacture  of  all  styles  and  patterns  of  flat-ware, 
regardless  of  the  base  metal  that  is  used. 

The  successive  steps  involved  in  this  process  and  the  man- 
ner in  which  they  are  conducted  are  well  shown  by  the  ac- 
companying Illustrations.  Figs.  1  to  3  show  different  classes 
of  flat-ware  in  the  successive  steps  through  which  the  work 
passes  before  reaching  completion.  Figs.  4  and  5  show  the 
Wilzin  quadruple  expansion  profiling  press,  and  Fig.   6  sliows 


Fish  Knives,  and  Forks  by  the  Wilzin  Process  for  Flat-ware  Hanufacture 

the  working  mechanism  with  the  die-holder  drawn  forward 
to  the  position  which  it  occupies  while  changing  the  tools. 
The  press  applies  a  pressure  of  from  150  to  250  tons  on  all 
sides  of  the  material,  and  two  or  three  profiling  operations 
are  required,  according  to  the  character  of  the  work.  It  will 
be  seen  from  Fig.  5  that  two  sets  of  dies  are  employed  in  the 
profiling  press.  At  each  side  of  the  metal  there  is  a  flat  die 
which  serves  to  restrain  the  material  from  flowing  sidewise, 
and  the  same  flat  dies  can  be  used  for  all  classes  of  work. 
The  profiling  dies  are  shown  in  place  in  Fig.  5,  and  a  detailed 
view  of  different  types  of  these  dies  is  presented  In  Fig.  6. 
The  profiling  dies  act  on  the  edges  of  the  strips  and  cause 
the  metal  to  flow  longitudinally  without  change  of  thickness, 
the  condition  of  the  work  after  successive  profiling  operations 
being  shown  in  Figs.  1  to  3  for  different  examples  of  flat-ware. 
It  will  be  evident  from  the  illustrations  that  the  profiling 
dies  are  of  very  simple  construction  so  that  they  are  Inex- 
pensive to  make,  and  one  set  of  tools  has  been  found  to  have 
a  capacity  for  producing  over  1,000,000  pieces.  The  time  re- 
quired for  changing  and  setting  up  the  profiling  tools  is  less 
than  two  minutes,  their  correct  longitudinal  and  lateral  po- 
sitions being  determined  without  having  to  make  careful  meas- 
urements.    Knii  blocks  center  the  punches  longitudinally  and 
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the  lateral  position  is  determined  by  side  pressure  blocks, 
so  that  the  only  adjustments  required  are  for  height  and 
back  gage.  The  Wilzin  quadruple  expansion  profiling  press 
was  especially  designed  for  this  work,  and  it  embodies 
well-known  features  of  E.  W.  Bliss  power  presses,  which  insure 
rapid  and  reliable  operation.  Each  press  is  equipped  with 
a  pressure  indicator  which  records  the  pressure  for  each 
stroke  of  the  press  and  enables  the  operator  to  set  the 
plunger  adjustment  without  danger  of  injury  to  the  dies  and 
without  resorting  to  any  cut-and-try  methods.  It  was  men- 
tioned in  the  introductory  paragraph  that  one  of  the  features 
of  this  process  consists  of  overcoming  imperfections  in  the 
material,  so  that  no  detective  pieces  are  produced.  This 
is  due  to  the  high  pressure  applied  to  the  surface  of 
the  metal  ttom  all  four  sides,  which  results  in  improving  its 
structural  qualities,  so  that  slight  flaws  are  closed  up.  This 
feature  stands  out  in  marked  contrast  to  the  results  obtained 
by  other  methods, 
where  the  working  of 
the  metal  serves  to  ac- 
centuate any  defects 
in  the  material. 

The  number  of  pro- 
filing operations  that 
are  necessary  differs 
with  the  character  of 
the  work.  For  spoons 
of  all  sizes  two  opera- 
tions  are  required, 
with  one  change  of 
profiling  dies.  For 
forks  of  all  sizes, 
three  profiling  opera- 
tions are  required 
with  two  changes  of 
dies.  Other  articles 
need  two  or  three  pro- 
filing operations,  ac- 
cording to  the  size 
and  shape  of  the  work. 
All  the  profiling  oper- 
ations are  performed 
on  the  cold  metal  with 
the  exception  of 
blanks  for  the  larger 
sizes  of  tablespoons,  in 
which  case  the  work 
requires  one  annealing 
treatment.  The  capac- 
ity of  the  profiling 
press  is  for  seven  to 
ten  operations  per 
minute  and  16  to  4S 
blanks  are  produced 
at  each  operation. 


Fig.   4 


Parting-  the  Blanks 

The  strips  of  metal,  as  they  leave  the  profiling  press,  are 
next  cut  into  individual  blanks  in  a  press  fitted  with  a 
parting  tool.  For  spoons,  the  entire  package  of  strips  is 
parted  in  one  or  two  operations,  according  to  the  size  of 
the  spoons,  one  operation  being  employed  for  each  package 
of  two-blank  strips,  and  two  operations  for  each  package 
of  four-blank  strips.  Twenty  operations  are  performed 
per  minute;  sixteen  to  thirty-six  blanks  are  cut  oft 
per  operation  on  the  two-blank  packages,  and  twenty-four 
blanks  per  operation  from  the  tour-blank  packages.  For 
forks  of  all  sizes,  the  strips  are  parted  separately  with  the 
combination  parting  and  end-preparation  die  shown  in  Fig.  7. 
Twenty  operations  are  performed  per  minute  and  two  blanks 
are  produced  at  each  operation. 

End  Preparation 

The  individual  blanks  are  next  submitted  to  the  action 
of  end-preparation  dies,  one  of  which  is  shown  in  Fig.  8; 
these  are  fitted   to  presses  of  suitable  capacity   according   to 


the  size  of  the  blanks.  This  operation  completes  the  shaping 
and  grading  of  the  blank  with  the  exception  of  the  stem. 
The  end-preparation  dies  shown  in  Fig.  8  are  for  use  on  spoon 
blanks;  the  lower  tool  is  a  hardened  tungsten  steel  block  with 
its  working  surfaces  absolutely  straight,  so  that  it  is  easily 
ground.  This  tool  may  be  employed  for  all  shapes  and  sizes 
of  bowls,  the  contour  of  which  is  determined  by  the  edge 
confining  pieces  that  are  simple  to  make  and  easy  to  place 
in  the  gaging  pieces,  which  are  standard  for  all  sizes  of 
spoons.  The  exact  grading  of  the  bowl  is  secured  by  the 
action  of  surface  punches.  It  will  be  understood,  of  course, 
that  by  convexing  their  surfaces,  the  bowls  are  graded  to 
secure  the  desired  distribution  of  the  metal;  i.  e..  thin  In  the 
center  and  increasing  gradually  in  thickness  toward  the  edge. 
By  hollowing  out  the  punches  at  the  base,  it  is  an  easy  matter 
to  accumulate  any  amount  of  metal  required  for  the  relief  of 
flowered  or  figured  designs.    For  spoons  and  similar  articles, 

two  operations  are  re- 
quircd  with  one 
change  of  dies,  while 
for  forks  only  one  op- 
eration is  required. 
For  spoons,  the  rate 
of  production  Is  twen- 
ty operations  per  min- 
ute and  one  blank  i-; 
produced  at  each  op- 
rration;  the  rate  of 
liroduction  is  the 
.'^ame  for  forks. 

Upsettlnu.  Flat  Pollsh- 

Inu-.  Embossing.  Trtm- 

min^r  and  Final 

PoUshlnif 

The  stems  of  all 
blanks  are  next  sub- 
mitted to  the  action 
of  a  simple  stem-up- 
setting die  which  is 
fitted  in  a  flywheel 
press  of  standard  de- 
sign. The  rate  of  pro- 
luction  is  twenty  op- 
•  rations  per  minute, 
and  one  blank  is  pro- 
duced at  each  opera- 
tion. After  this  work 
iias  been  completed, 
I  lie  flat  blanks  are 
next  polished  on  a  cot- 
ton buff.  This  opera- 
tion is  generally  done 
by  hand,  and  the  out- 
put depends  largely 
upon  the  experience 
(ii  tile  oper.iiiir.  In  some  cases,  an  automatic  polishing  ma- 
chine is  used,  which  greatly  increases  the  rate  of  production. 
The  blanks  produced  by  the  Wilzin  process  have  an  even 
surface,  due  to  the  high  pressure  to  which  the  metal  Is  sub- 
jected and,  as  a  result,  very  little  polishing  is  required.  The 
blanks  are  then  ready  for  the  final  stamping  and  embossing 
operations  tor  which  one-piece  embossing  dies  are  used  in 
E.  W.  Bliss  embossing  presses  especially  designed  for  use  In 
the  manufacture  of  flat-ware.  The  rate  of  production  is  from 
eight  to  twelve  operations  per  minute,  depending  upon  the 
size  of  the  pieces,  and  one  piece  is  produced  for  each  opera- 
tion. The  embossed  pieces  have  a  slight  "flash"  around  the 
entire  edge,  which  is  removed  by  a  suitable  size  of  press 
fitted  with  a  simple  trimming  die.  The  amount  of  scrap 
metal  produced  in  this  way  never  exceeds  10  per  cent.  The 
rate  of  production  is  twenty  operations  per  minute,  one  piece 
being  produced  at  each  operation.  The  final  polishing  opera- 
tion consists  of  smoothing  and  rounding  the  edges  of  the  work 
after  the  flash  has  been  removed,  and  of  giving  the  surfaces 
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A  Good  Machine  for  Cutting  Both 
Spur  and  Bevel  Gears 

That's  the  type  of  a  gear  cutting  machins  tha'.  is  a  good  investment  for  the  small  shop  or 
the  shop  using  both  spur  and  bevel  gears,  but  not  enough  of  each  kind  to  make  it  worth 
while  installing  machines  to  handle  each  type.  Again  it  is  a  productive  and  economical 
machine  for  turning  out  bevel  gears  on  a  large  scale.  For  roughing  operations  on  b6vel 
gears  it  has  the  necessary  power  and  sturdiness  to  remove  metal  at  a  maximum  rate.  In 
general  design  the  machine  is  typical  of  the  efficiency  and  has  features  similar  to  those 
of  the  spur  gear  machines  in  our  line.  Like  them  it  has  a  powerful  single  pulley  drive 
adapting  it  well  to  the  application  of  a  motor  drive.    The  cutter  carriage  on  the 


B.  &  S.  No.  13  Automatic 

Gear  Cutting  Machine 


is  adjustable  to  any  angle  up  to  90 
degrees.  An  arc  graduated  to  half 
degrees  indicates  the  angle  of  eleva- 
tion. Once  set  the  carriage  can  be 
rigidly  clamped  in  position. 

Like  all  machines  in  the  line,  particu- 
lar attention  has  been  given,  in  the 
design  of  the  indexing  mechanism,  to 
insure  a  high  degree  of  accuracy  in' 
spacing  the  gear  teeth.  This  mechan- 
ism operates  at  a  constant  high  speed 
independent  of  the  cutter  slide  and 
provision  is  made  so  that  the  locking 
disk  controlling  the  mechanism  will 
take  more  than  one  turn,  thus  reliev- 
ing it  of  the  strains  incident  to  index- 
ing for  small  numbers  of  teeth.  The 
index  wheel  is  large  in  proportion  to 
the  work  and  is  cut  with  extreme 
care  on  special  precision  machinerj'. 


The  cutter  spindle  has  a  smooth  and  powerful  drive.  A  balance  wheel  on  the  end  of  the 
spindle  helps  maintain  a  constant  speed  for  the  cutter,  thus  preventing  chatter  and  uneven 
cutting  action.  The  feeding  mechanism  for  the  cutter  slide  is  disengaged  while  indexing 
and  only  resumes  operation  after  indexing  is  completed. 

The  general  proportions  of  the  machine  are  such  as  to  guarantee  years  of  continuous  good 
service.  All  bearings  are  of  liberal  proportions  and  are  finished  with  extreme  care  to 
insure  accuracy  and  true  alignment.  Why  not  write  for  descriptive  circular  and  look 
further  into  the  possibilities  of  a  productive  machine  that  will  handle  your  spur  and  bevel 
gear  cutting  efficiently  and  economically? 

Brovrn  &   Sharpe   Manufacturing   Co. 

OFFICES:  20  Vescy  St..  New  York,  N.  Y. ;  654  The  Bourse,  Phlladelphts,  Pn.;  826030  Washington  Blvd.,  Chlcaeo.  111.;  305  Chamber  of  Commerce  Bld«., 
BoolLstiT.   N.   y.;    Itoom  410,  University  Block.  Syracust,   N.  Y. 

aEPBESENTATIVESt  Balrd  Machinery  Co.,  Pittsburgh,  Pa.,  Eric.  Pa.:  Carey  Machinery  &  Supply  Co.,  Baltimore.  Md.:  E.  A.  KInsey  Co..  Cincinnati.  O.. 
Indianapolis,  Iiul.:  Poclflc  Tool  &  Supply  Co..  San  Francisco,  Cal.:  Strong.  Carlisle  A  Hammond  Co..  Cleveland.  O..  Detroit,  Mich.;  Colcord-Wrlght  Machinery 
&  Supply  Co.,  St.  Louis,  Mo.;  Perlne  Machinery  Co.,  Seattle,   Wash.;   Portland  Machinery  Co.,  Portland,  Ore. 

READ  PAGE  79 


September,  1915 


MACHINERY 


82b 


A  Good  Machine  for  Making  Parts 
From  Bar  Stock  in  Small  Lots 

In  many  shops  there  is  a  good  deal  of  work,  such  as  screws,  studs,  bolts,  nuts,  small  machine 
parts,  etc.,  made  from  bar  stock,  that  comes  in  lots  too  small  to  make  it  worth  while  setting 
up  on  an  automatic  screw  machine.  Some  of  the  jobs,  unless  handled  on  an  efficient  ma- 
chine, would  take  longer  to  set  up  than  to  finish.  To  do  this  work  economically  a  machine 
is  necessary  that  can  be  quickly  set  up  and  rapidly  operated.  Another  point — short  jobs 
will  not  warrant  the  expensive  special  tooling  that  is  often  required  when  a  job  is  long 
enough  for  an  automatic  machine,  so  it  is  necessary  to  provide  a  machine  that  will  handle 
the  work  with  simple  tool  equipment.     Meeting  all  these  requirements  the 


B.  &  S.  No.  4  Wire 

Feed  Screw  Machine 


effectively  supplements  a  group  of 
automatic  screw  machines  and  makes 
a  valuable  addition  to  the  equipment 
in  the  shop  for  handling  work  that 
comes  mainly  in  small  lots. 

Our  Automatic  Chuck,  an  exclusive 
Brown  &  Sharpe  feature,  saves  much 
time  in  setting  up.  It  operates  as 
quickly  as  a  spring  collet,  by  a  single 
lever,  but  has  the  added  advantage  of 
being  self-contained  and  universal  in 
range.  It  is  adjustable  for  any  size 
of  stock  within  its  capacity  by  simply 
turning  with  a  wrench  like  a  uni- 
versal chuck.  There  is  no  hunting 
around  for  loose  parts  every  time  a 
job  is  set  up.  A  few  turns  of  a 
wrench  and  the  chuck  is  set.  Any 
standard  shape  of  stock  can  be 
handled  without  special  jaws. 


The  Automatic  Roller  Feed,  another  important  feature,  is  operated  in  conjunction  with  the 
chuck  by  the  same  lever.  Like  the  Automatic  Chuck  it  is  universal  in  range  and  is  ver>' 
quickly  adjusted.  It  feeds  to  any  length  without  adjustment,  and  being  located  directly 
behind  the  chuck,  will  feed  practically  to  the  end  of  the  bar. 

The  turret  is  indexed  each  time  it  is  returned  and  when  brought  into  working  position  it 
is  automatically  locked  and  clamped,  thus  insuring  proper  alignment  at  all  times.  Eight 
changes  in  feed  for  the  turret  slide  are  available  for  each  spindle  speed.  This  feed  is 
driven  direct  from  the  spindle  by  sprocket  and  chain.  Many  other  features  are  outlined  in 
detail  in  our  descriptive  literature.     Send  for  it. 

Providence^  Rhode  Island,  U.  S.  A. 

CANADIAN:     Tlio    Cima.lian  Falrbmk»-Mor»e    Co..    Ltd.,    Montreal,    Toronto.  Winnipeg,  CilKar.T.  VinconTer.  SI.  John. 

FOBEION:  liiuk  a  llKkiuan.  Ltd.,  London,  Birmtn(taani.  Mancheater.  SholBeld,  GlaaKow.  G.  F.  Kreturhnirr  A  Co..  Frankfurt  a.M..  Gennanr:  V.  Ixiw»ner. 
Oopenbagen,  Denmark.  Stockholm,  Sweden,  Ohrlatlania,  Norway;  Sehuchardt  *  Sohutte,  Petroitrad.  Runia:  Fenwlck  Frrrea  *  Co.,  Parla.  France;  LI»fJ, 
Beljlum;  Turin.    Italy;  Zurich.  Swltierland;   Barcelona.  Spain;   F.   W,  Home  Co.,  Toklo,  Japan;  U  A.  ValJ.  Melboarae,  Aoatralla:  F.     L.  Stronf.  ManlU,  P.  I. 
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of  the  work  the  final  polish;  this  is  done  with  a  cotton  buff, 
without  requiring  the  use  of  an  emery  belt.  The  labor  in- 
volved in  the  performance  of  the  latter  operation  is  materially 
reduced  owing  to  the  fact  that  a  high  burnish  and  luster  is 
imparted  to  the  worlc  by  the  embossing  dies. 
Advantatres  of  the  Wilzln  Process 

The  advantages  of  the  Wilzin  process  for  the  manufacture 
of  flat-ware  may  be  briefly  summarized  as  follows:  (1)  It 
eliminates  the  cross  and  grade  rolling  operations.  (2)  It 
reduces  the  applied  labor  costs  of  manufacturing  the  flat 
graded  blanks.  This  saving  is  due  to  the  low  labor  cost  of 
the  press  operations,  to  the  possibility  of  profiling  the  blanks 
in  packages  containing  from  16  to  48  blanks,  and  to  a 
reduction  of  the  number  of  annealing  treatments  that  are 
necessary  or  the  complete  elimination  of  annealing.  (3) 
Absolutely  uniform  blanks  are  produced.  (4)  The  applied 
labor  costs  of  grinding,  polishing  and  buffing  are  materially 
reduced.  (5)  The  pressure  applied  to  the  metal  in  the  pro- 
filing operation  improves  its  structural  qualities;  and  the  high 
pressure  applied  in  subsequent  operations  produces  an  ex- 
tremely hard  burnished  surface.  (6)  The  combination  of 
the  polished  blank,  the  highly  burnished  embossing  die,  and 
the  slow  elastic  squeeze  of  the  embossing  press,  transfers  the 
high  luster  of  the  embossing  die  to  the  surface  of  the  work. 
(7)  The  amount  of  material  lost  in  the  form  of  scrap  does 
not  exceed  10  per  cent.  (8)  The  cost  of  the  tools  required 
is  relatively  small,  as  these  are  of  simple  design. 

The  Wilzin  Process  Corporation  has  acquired  the  exclusive 
rights  to  this  process  of  flat-ware  manufacture  in  the  United 


Fig.    6.     Close  View  of  ProlilinE  Tools  with  Die-holder  drawn   Forward 

States,  and  is  prepared  to  grant  licenses  to  flat-ware  manu- 
facturers to  operate  under  its  patents.  The  plan  is  to  lease 
the  Wilzin  quadruple  expansion  profiling  presses  and  to  sell 


Tig.  7.     Combiiutt 


the  necessary  equipment  of  the  E.  W.  Bliss  power  presses, 
tools,  and  dies  which  are  required.  The  Wilzin  Process 
Corporation   will   act   as   selling   agent   in   the   United    States 


Fig.   6.     Different  Type 


n  the  WUzin   Proc 


Fig.    8.     Tools   used   for  performing   Bowl  Spreading    Op< 


for  all  equipments  required  In  using  the  Wilzin  process,  and 
the  equipment  will  be  built  by  the  E.  W.  Bliss  Co.,  Brooklyn, 
X.  Y.  A  service  department  will  be  maintained  for  the  regu- 
lar inspection  of  the  quadruple  expansion  profiling  presses, 
and  the  services  of  the  engineers  of  the  Wilzin  Process  Cor- 
poration will  be  available  in  making  estimates  of  the  manu- 
facturing cost  of  any  piece  or  series  of  pieces  by  the  Wilzin 
process,  and  in  giving  expert  advice  to  licensees. 
«     *     * 

PERSONALS 

J.  0.  Hobby,  Jr.,  was  appointed  treasurer  of  the  American 
Locomotive  Co.,  30  Church  St.,  New  York  City,  at  the  meet- 
ing of  the  board  of  directors  held  August  11. 

Albert  J.  Ott,  formerly  with  the  Landis  Tool  Co.,  is  now 
Western  representative  for  the  Modern  Tool  Co.,  Erie.  Pa., 
makers  of  self-contained  grinding  machines  and  precision 
tools,  with  offices  at  32  North  Clinton  St.,  Chicago,  111. 

W.  S.  Burgess  has  disposed  of  his  interest  in  the  Stoddard- 
Burgess  Co.,  426  S.  Clinton  St.,  Chicago,  111.,  to  E.  B.  Stoddard, 
who  will  continue  the  business.  Mr.  Burgess  has  been  sales- 
man for  eight  years  with  the  Imperial-Brass  Mfg.  Co.,  and 
is  well  acquainted  with  brass  foundry  and  machine-shop 
practice. 

Fred.  H.  Moody,  mechanical  editor  of  the  Canadian  Rail- 
way and  Marine  M'orJd.  has  joined  the  Canadian  expedition- 
ary force  and  gone  to  the  front.  He  has  been  promoted  to 
the  rank  of  captain  and  is  second  in  command  of  his  com- 
pany. Mr.  Moody  was  formerly  associate  editor  of 
Machinekt. 

J.  F.  Richman,  formerly  factory  production  manager  of  the 
Cole  Motor  Car  Co..  Indianapolis,  Ind..  has  been  promoted 
to  the  position  of  factory  manager  of  the  standardized  plant. 
Mr.  Richman  has  been  with  the  Cole  Motor  Car  Co.  for  about 
three  years.  His  practical  knowledge  of  the  gas  engine  and 
motor  car  has  been  an  important  factor  in  perfecting  the , 
Cole  eight-cylinder  car.  ft 

0.  P.  Hand  has  been  appointed  director  of  publicity  of  the] 
liurd  High  Compression  Ring  Co..  Rockford.  111.,  manu- 
facturer of  Burd  high  compression  piston  rings.  Mr.  Hand, 
who  will  assume  his  new  duties  at  once,  comes  to  Rockford 
after  fourteen  years"  experience  as  advertising  manager  for 
the  Minneapolis  Iron  Store  Co.  and  an  extended  connection 
as  editor  of  a  prominent  trade  journal. 

Howard  E.  Coffin  and  Andrew  L.  Riker.  past-presidents  of 
the  Society  of  Automobile  Engineers,  have  been  selected  to 
serve  on  the  civilian  advisory  board,  which  will  be  organized 
by  the  United   States   Navy   Department   in   September.     Mr. 
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Let  the  Machine 

Not  the  Operator  U'  L 

Do  the  Heavy  Work 

One  of  the  big-  features  in- 
troduced on  our  Semi-auto- 
matic Millers  several  years 
ago  was  the  Power  Quick 
Traverse  and  Return.  Now 
you  can  have  it  on  any 
CINCINNATI  High  Power 
Plain  or  Vertical  Miller. 

It  is  entirely  divorced  from 
the  feed  mechanism.  That 
avoids  running  the  feed-shafts  and  gears  at  excessive  speeds. 

Most  simple  to  use.  Direction  the  lever  is  moved  indicates  di- 
rection the  table  will  travel  and  the  instant  the  operator's 
hand  leaves  the  lever,  the  table  stops.  He  can't  turn  and  talk 
politics  with  Jim  Smith  and  let  the  table  travel  on  towards 
trouble.  He  can't  engage  it  when  the  regular  feed  is  being 
used;  no  accidents  possible  that  way.  He  can  use  it  when  set- 
ting up,  when  the  machine  itself  is  stopped. 

It  is  always  available,  foi^ard 
or  reverse,  the  instant  the  regu- 
lar feed  is  tripped. 

It  saves  all  the  time  and  all  tlie 
energy  the  operator  formerly 
wasted  in  moving  the  table  to 
the  work,  returning  it  again 
after  the  cut  and  moving  the 
table  back  and  forward  when 
setting  up. 


Let  us  show  you  how  it  will 
save   money  on  your  work. 


THE  CINCINNATI  MILLING  MACHINE  COMPANY 

CINCINNATI.    OHIO.    U.  S.  A. 
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Riker  was  the  first  president  of  the  Society  of  Automobile 
Engineers,  serving  in  this  capacity  three  terms.  Mr.  Coffin 
became  its  president  in  1910,  and  was  the  prime  originator 
of  the  movement  which  has  resulted  in  the  standardization 
of  component  materials  and  parts  of  automobiles. 


OBITUARY 

John  Parker,  for  over  twenty  years  in  charge  of  the 
uiilllnK  machine  designing  for  the  Brown  &  Sharpe  Mfg.  Co., 
died  July  23,  following  a  brief  illness,  aged  fifty-one  years. 
Mr.  Parker's  whole  life  was  practically  devoted  to  the 
mechanical  field,  and  many  successful  developments  in  the 
design  and  construction  of  machine  tools  are  largely  due 
to  his  efforts.  His  first  employment,  covering  four  years, 
was  in  the  drafting  department  of  the  Corliss  Steam  Engine 
Co.,  Providence,  R.  I.  Leaving  this  company,  he  went  to 
the  Brown  &  Sharpe  Mfg.  Co.  in  1S91;  and  in  1893  took  active 
charge  of  the  milling  machine  designing.  In  connection  with 
this  position  he  also  held  that  of  assistant  chief  draftsman, 
from  1895  to  1902,  when  the  volume  of  work  on  milling  ma- 
chines at  this  time  became  so  great  that  it  required  almost 
exclusive  attention.  As  assistant  chief  draftsman  he  de- 
veloped good  executive  ability  in  putting  work  through 
correctly  and  efficiently,  and  this  stood  him  in  well  in  after 
years.  During  liis  service  Mr.  Parker  gained  a  wide  and  valu- 
able  experience,    for   he    was   called    upon    at   different   times 


to  assist  in  the  designing  of  machines  for  almost  every  line  of 
work  carried  on  by  the  company.  Many  patents  were 
granted  him,  chiefly  in  connection  nith  his  work  on  milling 
machines.  Few  men  have  devoted  more  careful  study  and 
given  greater  effort  to  develop  these  machines  than  Mr. 
Parker.  Largely  due  to  his  credit  stands  the  modern  con- 
stant-speed drive  machine  with  speeds  and  feeds  inde- 
pendent. He  was  a  member  of  the  American  Society  of 
Mechanical  Engineers,  before  which  body  he  presented  and 
discussed  several  papers.  He  also  contributed  some  im- 
portant articles  to  the  technical  press  on  milling  machines 
and  other  subjects.  Mr.  Parker's  quiet  disposition  won  him 
many  friends,  and  his  firm,  yet  kind  and  liberal  personality 
had  a  strong  influence  on  the  men  who  worked  under  his  di- 
rection. His  methods  were  such  as  tended  to  develop  the 
full  ability  of  men,  by  placing  on  them  as  great  respon- 
sibility as  possible;  at  the  same  time  he  always  stood  ready 
to  give  them  the  benefit  of  his  wide  experience.  His  clear 
logical  manner  of  solving  problems  and  his  patience  and 
willingness  to  explain  at  length  those  points  which  often 
troubled  his  men  will  long  be  remembered.  In  his  dealing 
with  the  men  in  both  the  drafting  department  and  the  shop 
he  seldom  made  a  ruling  or  gave  an  order  that  he  could  not 
consistently  follow  himself.  Mr.  Parker  had  a  remarkable 
capacity  for  details,  and  his  ability  to  answer  correctly  and 
off-hand  many  questions  connected  with  his  work  was  often 
a  great  help  to  those  working  with  him.  He  is  survived  by 
his   widow,  a  son,  a  daughter,  five  sisters  and  two  brothers. 


COMING  EVENTS 

September  V-10. — Twenty-third  iiimual  convention 
of  the  TravellnB  Engineers'  Association.  Hotel 
Sherman,  Chicago,  111.  W.  O.  Thompson,  secre- 
tor.v.   East  Buffalo,   X.  T. 

September    9-11 Swedish    engineering    convention 

In  the  United  States;  meeting  In  Chicago.  Secre- 
tary, Baatcrn  organljiatlon  committee,  E.  Oberg. 
!(«  08th  St..  Brookl.vn,  N.  T.;  secretary  Western 
organization  committee.  C.  G.  Axell.  601  City  HaU 
Square    Bldg.,    Chicago,    111. 

September  SS-October  2.— Annual  exhibit  of  the 
Koundry  &  Machine  Exhibition  Co..  Atlantic  City, 
N.  .1..  In  ron.|un<-tion  with  the  American  Foundry- 
men's  Association  convention.  Foundry  &  Machine 
E.thlbltlon   Co..    191!)   W.   Madison   St.,   Chicago.    111. 

September    27-October    1.— Annual    convention     of 


the    An 


Association,    Atlantic 


City,    N.    1. 

SOCIETIES,  SCHOOLS   AND 
COLLEGES 

Swedisli  Engineering  Convention  in  the  United 
States.  Program  of  the  convention  to  be  held  at 
the  r,aSallc  Hotel.  Chicago,  Septenilier  9,  10  and 
11.  191.'>.  containing  useful  Information  and  out- 
lining the  program,  which  consists  of  two  engin- 
eering sessions  with  tour  papers,  as  well  as  visits 
to  a  number  of  industrial  works  in  and  around 
Chicago,  Including  the  Gary  Steel  Works,  the  Pull- 
man Co.  Works,  the  Fiske  St.  Power  Station,  the 
Western  Electric  Co..  and  the  Union  Stock  Yards. 
C.  G.  AxeU,  lloom  619.  City  Hall  Square  Bldg., 
Chicago,  in..  Is  the  secretary  of  tlie  convention. 
A  party  of  engineers  from  the  Bast  will  leave 
New  York  City  September  0.  stopping  over  at 
Schenectady  and  Niagara  Falls,  and  visiting  In- 
dustrial   plants    at    these    iMlnts. 

NE'W  BOOKS  AND  PAMPHLETS 

An  Investigation  of  Iowa  Firo-Clays.     By  Milton  F. 
Beocher.     ll.">    piigos.    0    by    9    inches.     Bulletin 
No.    40.    pulilLslHxi    by    the    Engineering    Experi- 
ment   Station,    iowa    Stage    College   of    Agricul- 
ture  and    .Mechanic   Arts,    Ames,    lown. 
Wind  Stresses  in  the  Steel  Frames   of   Office  Build- 
ings,    By    W.    M.    Wilson    and    O.    A.    Maney. 
88  pages,  «  by  9  inches.     3'i  charts  and   tables. 
Published   by    the    Engineering    Experiment   Sta- 
tion,   rnlversltv    of    Illinois,    TJrbana.    lU. 
This   is    Bulletin    No.    80  of   the   Engineering   Ex- 
periment Station   of   the   University  of   Illinois,   and 
contains   a   description   of  an   accurate   method   used 
for   determining    wind    stresses.     Copies   of    the   bul- 
letin   may    be   obtained    free   of   charge    by    applica- 
tion    to    C.     R.     Richards,     acting    director    of    the 
Engineering   Experiment   Station.    University  of  Illi- 
nois,   Urbana.    111. 

Directory  of  Piston  King  Sites,    Applicable  to  auto- 
mobiles,   uiotoreycles.    cycle    cars,    trucks,    trac- 
tors    and     engines.     Published     by     Burd     High 
Compression    Illng  Co.,   Uockford,   HI.     Price,   50 
cents. 
This    little    book    gives    Information    intended    for 
the   owner   and    repair   man   of   automobiles,    motor- 
cycles,   etc.,    as    well    as    for    the    dealer.     It    speci- 
lies  the  number  of  rings  per  piston  and  the  number 
of  cylinders,  as  well  as  the  si7.es  of  the  rings  of  a 
great     number     of     automobiles     and     motorcycles, 
trucks,    etc.    Those    piston    rings    are    supplied    by 
the    Burd    High    Compression    Ring    Co.     The    book 
contains     Instructions     for     fitting     rings     into     the 
piston    groove,    lifting    cylinders,    etc. 
Combustion  and  Smokeless  Furnace,     By  Joseph  W. 
Hays,     lis  pages.    6   by   9   inches.     Illustrated. 
Published  by  Combustion  Appliances  Co.,  Rogers 
Park,  Chicago,   lU.     Price,  $2. 
The    Importance    of    smokeless    combustion    Is    ap- 
preciated  by   all   who   have   given   any    attention    to 
elimination  of  smoke,  and  the  elimination  of  smoke 
In    yrreat    cities    means    great    saving    of    property 


s[iolled  by  soot,  the  general  promotion  of  personal 
comfort,  etc.  The  damage  caused  by  smoking 
chimneys  In  Chicago  alone  Is  estimated  by  one 
writer  to  be  {40,000.000  annually.  This  Is  the 
second  edition  of  the  book  that  was  first  pub- 
lished in  1906.  It  has  been  revised  and  brought 
up  to  date,  and  treats  of  heat  and  combustion, 
combustion  and  the  boiler  furnace,  combustion  and 
the  steam  boiler,  the  chimney  evil,  smokeless  fur- 
naces In  general,  mechanical  stokers  and  hand-flred 
furnaces. 

Mathematics   for  Uachinists,     By    R.    W.    Bumbam. 

220    pages,    5    by    7    inches.     175    illustrations. 

Publlshe<l    by    John    Wiley    &    Sons,    New    York 

City.  Price,  $1.25. 
This  is  one  of  the  volumes  in  the  WUey  Tech- 
nical Series  for  Vocational  and  Industrial  Schools, 
and  has  been  prepared  especially  for  the  use  of 
trade  schools  and  for  home  study.  Beginning  with 
fractions,  the  book  alms  to  give,  in  an  elementary 
form,  an  explanation  of  tbe  calculations  most  fre- 
(luently  met  with  in  machine  shop  work.  The 
treatment  has  been  made  a.s  simple  as  possible. 
An  attempt  has  been  made  to  show  the  steps  In  a 
calculation  in  logical  order,  find  it  is  believed  that 
tlie  material  presented  In  this  book  and  the  method 
of  treatment  will  be  found  well  adapted  for  trade 
school  e^lucation.  The  book  contains  chapters  on 
common  fractions,  decimal  fractions,  percentage, 
blueprints,  measurements,  powers  of  number«, 
square  root,  lathe  work,  threads  and  thread  cut- 
ting, simple  machines,  work,  power,  ratio,  gear 
calculations,  milling  machine  indexing,  volume  and 
weight,  shop  trigonometry,  and  business  organi- 
zation. 

Electrical  Measurements  and  Meter  Testing,  By 
David  Penn  Moreton.  328  pages.  4  by  6^ 
Inches.  191  Illustrations.  Published  by  Frede- 
rick J.  Drake  &  Co..  Chicago,  III.  Price. 
bound  In  cloth,  $1. 
This  work  was  prepared  to  meet  the  needs  of 
practical  men  desiring  to  obtain  a  working  knowl- 
edge 01  electricity  as  applied  to  electrical  measure- 
ments and  meter  testing,  but  who  arc  unable  to 
take  a  complete  course  In  electrical  engineering. 
The  author  is  assistant  professor  of  mechanical 
engineering.  Armour  Institute  of  Technology.  Chi- 
cago, and  has  prepared  the  work  in  plain  language 
to  meet  the  needs  of  this  class.  It  treats  of  the 
direct-current  circuit,  magnetism,  electromagnetlsm 
and  electromagnetic  Induction,  inductance  and  its 
measurement,  capaclt.v  and  Its  measurement,  alter- 
nating-current circuit,  calculation  and  measure- 
ment of  resistance,  measurement  of  current  and 
pressure,  construction  and  operation  of  wattmeters. 
construction  and  operation  of  watt-hour  meters, 
methods  of  distributing  energy,  calibration  of  gal- 
vanometers, ammeters,  voltmeters  and  wattmeters, 
testing  watt-hour  meters  and  special  indicating 
and  recording  Instruments.  The  work  Is  one  that 
should  be  found  generally  satisfactory  to  those 
who  wish  to  get,  a  working  knowledge  of  electrical 
measurements  In  the  simplest  terms. 
Modern  Plumbing  Illustrated,  By  R.  M.  Statlinck. 
407  pages,  7  by  lOVj  Inches,  GS  full-page  Illus- 
trations. Publlsbe<l  by  Norman  W.  Hciiley  A 
.Son,  New  York  City.  Price,  J4. 
This  Is  a  comi>rehonslvo  and  tiioroughly  practical 
work  on  the  mcKlem  and  most  approvt^l  metiiods 
of  plumbing  construction.  Intended  especially  for 
plumbers,  architects  and  builders,  as  well  as  for 
trade  classes  in  plumbing.  It  should  be  useful 
also  for  property  owners,  boards  of  health,  and 
plumbing  Inspectors.  Great  changes  have  taken 
place  during  the  last  dtM-ade  or  two  Ip  relation  to 
plumbing,  and  in  bringing  out  the  thlnl  edition  of 
this  book  the  rwiuired  revisions  to  bring  the  work 
up  to  date  have,  therefore,  been  made.  The  work 
is  designed  to  cover  the  entire  add  of  plumbing 
as  far  as  possible,  and  the  subjects  considered 
cover  a  variety  of  lines  of  work,  including  fixture 
work  In  detail,  the  construction  of  the  drainage 
and  vent  systems  In  detail,  and  complete  plumbing 
systems  of  buildings   of   various   kinds.    While   the 


work  is  intended  to  cover  Bubje<-ts  pertaining  to 
drainage  alone,  the  subject  of  water  supply  la 
In  many  instances  clottely  associated  with  the 
drainage  problem,  and  the  author  has  therefore 
found  It  atlvisahle.  in  many  instances,  to  take  op 
the  subject  of  water  supply.  It  woald  be  impos- 
sible to  give  an  idea  of  the  contents  of  the  book 
In  a  brief  review  of  this  kind,  as  each  of  me 
fifty-eight  full-page  Illustrations  Is  accompanied  by 
a  chapter  of  descriptive  matter,  every  one  of  w-hlch 
doals  w-lth  some  particular  phase  of  plumbing.  The 
work  gives  evidence  of  the  fact  that  the  author  baa 
endeavored  to  convey  the  information  in  as  com- 
plete and  concise  a  manner  as  possible,  making 
it  at  the  same  time  entirely  clear  and  conipreheti- 
sible.  Unnecessary  and  obsolete  matter  has  been 
excluded  In  the  new  edition,  and  os  far  as  possible 
the  work   has  been   kept  up   to  date. 

NE'W  CATALOGUES  AND 
CIROUIjARS 

Philadelphia.  Pa.  Catalo^e 
nd    variable   speed    cbaoges. 

Reed  &  Prince  Mlg.  Co.,  Worcester.  Mass.  Cata- 
logue of  taps,  micrometer  calipers  and  screw  gages. 

Automatic  Drill  Chuck  Corporation.  Detroit.  Mtdi. 
rirciilar  of  "Quictite"  full  automatic  chucks  for 
^Irillinp    machines. 

Eub-on  Uf  g.  Co. ,  Inc. .  Uray  ton  St . .  Buffalo. 
N.  Y.  Circular  on  a  combinatioD  jack,  auto-tuni 
Jacl:.  and  towing  truck  for  garage  use  and  for 
towing    In    crippled    cars. 

Templeton,  Ke'nly  ft  Co.,  Ltd.»  1020  S.  Central 
Ave..  Chicago.  lU.  Bulletin  115  describing  -Slm- 
piex"  jacks  for  steam  and  electric  railroads,  auto- 
mobiles,    and    general    purposes. 

D  &  W  Fuse  Co.,  ProTidence.  R.  I.  Booklet  of 
I>  &  W  enclosed  fuses,  tllustratinf;  and  describing 
construction,  and  listing  fuses  from  30  amperes 
to    1000    amperes    capacity. 

Joseph  Dixon  Crucible  Co.,  Jersey  Cltj.  N.  J. 
Booklet  about  graphite  brushes  for  commutators 
of  electric  motors  and  generators.  The  lKX)kIet 
ilescribes  how  the  characteristic  lubricating  quali* 
ties  of  graphite  reduce  commutator  troubles  to  a 
minimum. 

National  Machinery  Co.,  Tiffin.  Ohio.  Folder  re- 
lating to  "Tapping  Nuts  'Square'  on  the  National 
Automatic  i  Bent  Tap)  Nut  Tapper".  The  folder 
i-ontains  Illustrations  showing  clearly  the  action 
of    the    machine    in    tapping    nuts. 

Canton  Foundry  ft  Hachine  Co.,  Canton.  Ohio. 
Catalogue  of  alligator  shears  of  the  stationary  and 
lM>r table  types  and  the  low-knlfe  and  blgh-knlfe 
types.  The  heaviest  shear  has  a  capacity  of  fonr- 
inch    square   bars    In    soft   machinery    ateel   or   iron. 

Offset  Tool  Co.,  Bridgeport.  Conn.  Circular  of  an 
offset  drilling  machine  attachment  for  drilling, 
reaming.  countertwrlng.  countersinking,  hollow- 
milling,  etc.,  under  le<lges  and  in  other  plaees 
inaccessible  to  the  ordinary  drilling  machine 
spindle. 

Ellsworth  Haring,  IHllS  Liberty  St..  New  York 
City.  Catalogue  of  reidstance  metals.  Ignltioo 
metal,  spark-plug  wire,  nickel  sheets  and  wire, 
nickel  alloys,  music  wire,  etc.  The  catalogue  con- 
tains tables  giving  electrical  properties  of  the 
resistaniX"    metals    listed. 

Stow  Kfg.  Co.,  JBlnghaniton.  N.  Y.  Bulletin  4O0. 
Illustrating  and  describing  9ome  of  the  portable 
tools  made  by  the  company,  including  portable 
drills,  grinders,  screwdrivers,  etc.,  both-  belt-  and 
motor-driven,  as  well  as  flexible  shaft  center  grind- 
ers,   drills,    oiuery    grinders,    etc. 

Foote  Bros.  Gear  ft  Machine  Co.,  210-:^^  N. 
("arnMiter  St..  Chicago.  111.  Catalogue  Illustrating 
and  describing  the  Foote-Strlte  transmission,  adap- 
table to  practically  any  tyi>e  of  tractor.  Thia  ia 
a  new  departure  in  the  gear  line  of  the  company, 
and  is  just  being  placed  on   the  market. 
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The  Efficiency  Engineer  is  Abroad  in  the  Land 

but  there  are  efficient  and  inefficient  efficiency 
engineers  (as  v^eW  as  machines).  Some  efficiency 
engineers  figure  that  any  machine  vy/'ith  certain 
speeds  and  feeds  v/iU.  produce  a  certain  amount 
of  worK,  BUT  if  the  OPERATOR  must  use  any 
part  of  his  mental  energy  looKing  for  possible  mis- 
haps, the    efficiency  is    just  that   much   impaired. 

THE  LUCAS 

"PRECISION" 


HORIZONTAL 


BORINO 

DRILLING 

MILLING 


MACHINE 


Is  Automatically  SAFE 


Lucas  Machine  Tool  Co., 


NOW  AND 


Cleveland,  0.,  U.S.A. 
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New  Departure  Mfg.  Co.,  lirlstol,  Conn.  Bulle- 
tin 30  ■Hall  ricariUBB  111  Manual  Training  School 
I.alhc'  Work";  40.  •ChuiiKenpeed  Gearing  for 
ll.avyduty  .Metal-working  .Maehlnery";  41,  MU- 
.•illaniKiUK  Two-liearlng  Mounllngx";  42,  "Ball- 
iH-arlng   Splnille    for   SenHltlve    UrlU    I're«»". 

Shepard  Electric  Crane  Ic  Hoi«t  Co.,  Montour 
rails.  X.  Y.  Bulletin  50«.  llluslratlng  a  variety 
of  eleclrle  hoist  types,  all  diara'terlzi^d  by  pro- 
vision   for  dirt  exclusion,   bath   lubrication   and   P"'  . 

ent   alignment.     The  holats  lllu«trate<l   arc  built    |„„„,;„j.,gt.  7,„,„p,;' l,„l„need   pumps;   doubb-suctlon 

nultl-Ktage   pumps;    pumps    for  boiler   fettling 


apacltlCB   ranging    from    1    to   12%    'o"*- 


^entlnl    material.     The   size   Is    alwut   4   by   7   Indies, 
uuiklng    It    handy    tor   desk   use    and    reference. 

Lea-Courtenay  Co.,  Newark.  .V.  J.  Calalogue 
II-'J  on  centrifugal  pumps,  llluatratlnK  and  de 
scribing  the  pumps  manufactured  by  the  company 
The  book  Is  divided  Into  a  number  < 
covering  gciienil  types  of  centrifugal  puini»«,  in- 
dlcallng  wlK-re  each  type  Is  used;  necessity  of  an 
elllclent  testing  plant;  lusi)ectlon  of  parts;  detaibi 
of  pump  de 
for   lo 


heads;    single 


Crucible    Steel    Co. 
Oatnloguc    of    "Hex" 


J    E.  Snyder  &  Son,   Worcestt .  . 

,Bons  and   Hats.     The  catalogue    ,^^-,.-^'f  J,„   „,  aiming  machines.   Illustrating  and    August 
L-stlons     for     forging,     grinding    ;,";;"r||,,„g  '„,|;   ,„„   u,,,."  of   Snyder   upright   drilling 


of    America,    Pittsburg,     Pa.     ,i,.„i    multlslaKe    pumps;    undei 
hlgh-HpcMl    steel.    gU-log    the    ^„,i    |,ortable    sluklng    pumps 
Hlzes    In    which    t:hls    <iuallty    of    steel    Is    nind( 
rounds,    squares,   octagons  and   Hats.     The  catalogue 
also     contains     Hugge 
hardening    and    annealing    "Hex"    high-speed    steel 

Sto.ndard  Pressed  Steel  Co.,  Philadelphia,  Pa. 
IU)oklet  cntltli^l  "Data  on  Safety  and  EHlclcncy  In 
power  Transmitting  Alliances,  Catalogue  No.  2". 
This    booklet    contains    much    valuable    Information 

for     millwrights     ond     othera     concenTOd     with     the     

pr(>l>leniB  of  j>ower  transmission  in  slioiis,   mills  and    ferent  types  and  sizes  are  illusi 
ractoriea.  -  and.     In    addition,     drill     chuck 

Premier  Maoliinory  Co,,  .Milwaukee  Wl.s.  Circu- 
jiir  of  tlic  "rlercules"  combined  milling  machine. 
Internal  and  external  keyseater  and  gear  cutter. 
I'lie  Illustrations  show  how  adaptable  this  little  ma- 


Titer 


11  r 


teui    Is    also    being    InsUlled.    together    wllb    consld 
erahle    additional    e<)nl|imeut. 

Fox  Machine  Co.,  641   Front  Ave..    N.   W..   Grand 

Itailds     Mich.,    manufacturer    of    milling    machines 

and    multlple-splndle    drills,    coofeniplates    removing 

banters    fom    '''"•"i    Uaplds    to    the    southern    part    of    the 

tcted.    and    a    large    foundry     will    also    be    con- 
rucled.     The    concern,     at     the    present     time.     1» 
s'tag'e    working    twenty-three    hours    a    day. 

Clipper   Belt  Lacer   Co.,    lO-JO   Front    Ave.,    Grand 

Itaplds,    Mich.,    is   erecting   a    large   —■•'•—    -   ••- 

factory    which 


ction. 


pumps; 


pplng     machines.     The     catalogue     comprises 

bout  lltly  pages  and  Is  arranged  with  the  lUus- 
ration  of  a  drilling  machine  on  the  left-hand  page 
nd  a  brief  description  and  general  dimensions  on 
be    right-linnd    page,    making    the    catalogue    very 

...,v, n.    for   reference.     In   all.    twenty-three  dif- 

itfKl  and  desorlbed    president: 
and    drill    sockets    trea 


additloD   to  iU 

..^     _    ..111    greatly    Increase    the    capacity. 

K<xite     president  of   the   company,    recently   re- 
led   from   a  buslneea  trip  abroad   which   resulted 
many    large    orders.     During    the    early    part    of 
large    order    was    booked    for    14    tons 
belt   lacings   and   another   for   Tt   tons. 
Ciico    Machine    Tool    Co.,    Cincinnati.    Ohio,    haf 
purchased     the    Von     Wyck     Machine    Tool    Co.     at 
Elmore  St.    and   C.    H.    &   I).    R.    «-.    Cincinnati,   and 
will     make     a     nnmber    of     Imiirovements     In     the 
building    and    equipment.     The   odlcers    are:    H.    C. 
Busch.      president;      James      I.      Stephenson,      vice 
A.      Sebastlanl.      secretary      and 
HortoTi.    general   manager. 


lid  sleeves  for  Morse  taper  shank  drilU  are  listed. 


Webster  4  Porka  Tool  Co.,  Springfield.  Oliio. 
tbe  Kaurotb  Machine  &  Tool  Co..  Toledo.  Ohio.  Uav 


types  15,  L,  and  C. 

chine    tietall     these     fans,     sbowing     the 


to  a  large 
sliop  and   how  It  ct 

ijulring  jiortabllity.  .. 

Alfred    Box    tc    Co.,    Philadelphia,    Pa.      Bulletin    h"".''.'.'".f..A'i^^'^';?;.  ■!"»    "l\Jl"i 
of   the  Box  wire  rope  hand   crane,    type  B2U: 
letln   of  the   Box  Jib  crane,    type  AFC;   bulletin 
or    electric     traveling     and    Jib     cranes, 
with     numerous     examples     of     Instaliat 
luilictlu    1200    of    monorail    hoist    types.    Illustrated 
with    examples    of    installations. 

Lewis     T.     Kline,     Alpena.     Mich.     Catalogue     of    Booklet 
excelsior    and    wood-turning    machinery,    illustrating    apprent 
machines   for   making   excelsior,   bal- 
cut-off   saws,    barkers, 
rs,     broom-handle    ma- 
nucblnes.  bolting  saws. 


ustruction     by    imjiroved 


Jans  of  halftone  niustrations  and  line  engravings,  ejjulpment  will  ">'^f  "j;,""^„"'";f„j'^;  "hZ  nan,; 
rbc  type  E  exhaust  fan  Is  designed  especial  y  for  he  •->';;  ^^^P^^"/  ^orsolW.ied  bSslnTs.  wlU  be 
.„r,,ii  nc    shnvlnifs.     dust    and     rcfusc.    or    tor    any     ano    uiaiiuKcuieiii    wic 


.    heavy  material  that  will  not  be  Injurwl  by  passing 

SOO    tlii-ougli    the    fan.     The    types    I,    and    C    fans    are 

uiustiatcd    designed    especially    for    cotton-gin    work,    but    can 

ions-      and    also    be    used    successfully    for    exhausting    air    or 

IS,   and   very   light   dust  or  waste  material. 

Brown    &    Sharpe    Mfg.     Co.,    Providence.     R.    I. 

litlwl     "Apprenticeship",    describing    the 

of   the   Brown 


cunlln 

BulUtd  Mkchine  Tool  Co.,  Bridgeport.  Conn.,  has 
granti-il  an  eight-hour  day  without  reduction  of 
wages  to  its  employes.  The  plant  will  be  roa 
twentv-four  hours  a  day  In  three  shifts  of  eight 
hours  each.  The  working  hours  of  the  Bmt  shift 
will  be  from  7  A.  M.  to  3  P.  M..  the  second  shift 
starting  at  3  P.  M.  and  finishing  at   11  P. 


and    describing 
Ing    presses,    wood    splitte 
knife     grinders,     spur    gnnde 
sjwol  machines,  plug 


„i    ii>i    ..„.«.,   ».    ....    — -■-"    ,|,,r]    j,|,i(,    ^.111   be    a    balancing    shift    to   keep    tbe 
with    tbe    pun.ose    of    giving    ;.",X„'"J^p„tments    caught    up    and    their    produc 


tltute 


!.    the  learning  of 
Brown     &     Sharpe    '1™   uniform, 
trance    requirements  "  " 


slitting  saws,  and  woo<l-turnlng  machinery  In 
general. 

Mott  Sand  Blast  Mfg.  Co.,  1157  E.  lS8th  St., 
New  York  City.  Four  circulars  relating  to  nia- 
chinery  and  accessories  for  sandblasting,  entitled 
respectively:  "Dlre^t-pi-essure  Sandblast  Machine. 
Hose  Type":  "Sandblast  Tumbling  Barrel  with 
Hcvolving  Table  and  Cabinet.  Type  G":  "Sandblast 
TumWing  Barrel,  Type  P.V.S.,  Double";  and 
■■.Mott    Saiulblast    Accessories". 

Wheeler  Condenser  &  Engineering  Co.,  Carteret, 
N.  J.  "I'sychronietrlc  Tables  for  Cooling  Tower 
Work",  being  a  small  handbook  for  engineers 
which  gives  dry  and  wet  bulb  thermometer  read- 
ings, dew*  point,  humidity  and  pounds  of  water 
va[or  per  thousand  cubic  feet  and  per  hundred 
pounds  of  air.  Tills  is  a  companion  book  to  the 
company's    ''Steam    Tables    for   Condenser   'Work". 

Thermalene  Co.,  Chicago  rieights.  111.  Booklet 
.iifillcd  "The  Oxy-Thermalene  Method  of  Welding 
:iiiil  Cutting",  describing  the  use  of  the  so-called 
■■tlicriiNilene"  gas  os  a  substitute  for  acetylene  gas 
HI  autogenous  weeding  and  cutting  of  metals. 
The  booklet  illustrates  and  describes  the  apparatus 
used  in  connection  with  thermalene  gas  generation 
and   the  torches,   etc.,  used   in  ■welding  and  cutting. 

Cooper  Flexible  Transmission  Co.,  8tli  Ave. 
and  IKth  St..  Brooklyn.  N.  Y.  Catalogue  lllus- 
and    explaining    the    design    of    the    Cooper 


The 


ShariK-    Mfg 
information   as   to  what   c<j 
the    machinist's    trade    at 

works,    and    explaining    th,i    ,.-....« —    .-., --.         --  -  ^  -  m~  ^    i.    is.^..     i*« 

the    conditions    of    service,    and    the    lines    of    ad-    its    plant    and    olBces    to    IVoy.    Pa. 

vancement    that    may    follow    a    successful    comple 

tion    of    an    apprentrceshlp.     The    greatest    emphasis 

is    placed    on    the    machinist's    trade,    but.    in    addl 

tion,     apprentices    arc    trained     for    drafting    work 

patternmaklng.     molding,     coreniaking.     and     black 

smithing.     The    book    is    profusely    ill'- — 

halftone    Illustrations    showing    apprentices   at   work    quarters  ^  tne 
at    various    machines    In    the    shop.     The   book   is 

luable    contribution    to    the    literature   on    appren-        Pratt  &  'Whitney  Co.. 

outline   of    what    Is    now    being    that  it  has  oiiened  an  otiice  and  show-room  at  lo-ie 
Fremont   St.. 
formerly   man 
charge 


Thomas    Coupling    Co.,    Warren.    Pa.,    will 
Hces    to    IVoy,    Pa.,    where    a 
hop     Is     being     erected.       When     completed, 
plant  will   be   up  to-date   In   every   particular, 
machinery     equipment     will     consist     of     new     ma- 
chines   throughout.      The    company    has    heretofore 
molding      coremaking.     and     black-    speciallied    on     the    Thomas    "Little    Giant"    coop- 
b^k    is^proftisely    illustrated    with    lings    '-   """hafts,    but    In    the   new   and   enUrg«l 
.1.-.,..    ,.t.„...i„„    „„..™„.ino«   «t    work    quarters     the     manufacture     of    a     complete     trans 
ission    line    will    be    undertaken. 

Hartford,  Conn. 


ticeship,    giving 


in    up  to-date   manufacturing   plants 

TRADE  NOTES 


Ingcrsoll  Milling  Machine  Co.,  liocktord.  111.. 
has  chani.-cil  the  location  of  its  Detroit.  Mich.. 
olllcc  from  827  Ford  Bldg.,  to  800-808  Davis  Whit- 
ney   Bldg. 

W.  S.  Barston  &  Co.,  Inc.,  '.O  Pine  St..  New- 
York  City,  has  reorganized  its  department  of  con- 
struction" engineering  with  Arthur  M.  Porrey, 
formerly  with  Hlldreth  &  Co.,  New  York  City,  in 
charge. 


an  Francisco.  Cal.  S.  G.  Eastman. 
:er  of  the  company's  Chicago  office, 
A  large  stock  of  Pratt  &  Whitney 
hines,  small  tools  and  gages  will  be  carried 
for  the  convenience  of  Paciflc  coast  customers. 
The  company  has  also  been  appointed  agent  for 
the  entire  line  of  the  Niles-BementPond  Co.'s 
machine    tools,    cranes,    steam    hammers,    etc. 

Mesta  Machine  Co.,  Pittsburg.  Pa.,  is  now  build- 
ing a  complete  line  of  hydraulic  and  steam  hy- 
draulic presses  for  piercing,  drawing  and  forging. 
Fifteen  of  these  presses  were  being  put  through 
the  plant  in  July  and  August.  The  company  is  also 
king  accumulators  in   various 


American    Locomotive    Co.,    30    Church    St.,    Ne^    ^^..jj^  hydraulic  systems.     One  of  these 


Y'ork    City,    announces    that   at    the   meeting   of   the 


lly   large 


eptlon- 
izc  and   capacity,   having   a  diameter 


d  of  directors  of  the  company  held  August  11,    ^j  •.,„  inches  and  a  stroke  of  23  feet.     It  will  deli 


Jr., 


al    Joint,    shock-absorbing    shaft,    and    flexible    ^    .( 
g.     The  design  of   the  Cooper  universal  Joint     ,„„ 


Hobby 
pany. 
Kempsmith    Mfg. 


appointed    treasurer  of    th 


pressure  of  2500  pounds  per 


sliaftijig 

is  based  on  a  principle  claimed 
irregularities  in  speed  during  tbe 
sliaft — Irregularities  wbicli  other 
are   subjected    to. 

Walker   M.    Levett    Co.,    10th   Ave.    and    SGth    St., 
New    York    City.     Circular   of    "Magnallte"    pistons 
for     Internal     combustion     engines.     Mngnalite    pis- 
tons  weigh    one-third    as   much    as    cast-iron    pistons 
of    the    same   dimensions;    thus    their    inertia    eflfcct 
Is    much    less    than    that   of   cost-iron    pistons 
claim    Is    made    that    the    thermal    conduct! 
inagnnllte    Is   14    to   1    as   compared   with    ca 
which    has    the    effect    of    cooling    the    engli 
promoting    lubrication. 

Kerr  Turbine  Co.,  WellsviUe,  N.  T.  Bulletin 
.%4  on  "Kcononiy"  turbo-alternators  and  generators, 
covering  tlie  advantages  of  turbine-driven  genera- 
tors in  botli  large  and  small  units,  and  describing 
and  illustrating,  by  halftones  and  line  engravings, 
n  number  of  Installations  of  these  turho-altei-nators 
and  generators.     An  interesting  cliart  showing  rein-    manufact 

tlve     space    occupied     by     "Economy"     turbines     as    '  " 

coiniiared  with  hlgb-spee<l  reciprocating  engines  or 
tandem  compound  rtM?lprocatlng  engines  Is  included. 
Foxlioro  Co.,  Foxboro.  Mass.  Catalogue  covering 
Instninicnts  made  by  tlie  company.  'These  Instru- 
ments iiH-iude  tachometers;  recording  hygrometers; 
"Durand"  radial  plantineters;  electric  pyromoters: 
meclunilcal  and  electrical  tlnie-rworders:  recording 
pressure  and  vacuum  gages:  siphon  and  mercury 
gages;  revolution  countere;  therniograplis:  and  va- 
rious other  precision  Instruments.  The  Foxlioro  In- 
struments are  manufactured  by  the  Fo.xhoro  Co.. 
but  at  ttie  present  time  are  sold  by  the  Industrial 
Instrument    Co.,    a   subsidiary    company. 

Cutler-Hammer  Mfg.  Co.,  Milwaukee.  Wis. 
Ix^ose-leaf  catalogue  relating  to  electric  controlling 
devices.  The  catalogue  covers  both  direct  and  al- 
ternating current  motor  starters  and  spewl  regu- 
lators, self  starters  and  elevator  controllers,  as 
w-ell  as  accessories  and  miscellaneous  resistance 
units,  rheostats,  etc.  It  contains  a  great  mass 
of  tabulated  data  and  important'  information,  and 
Is    also    cliaracterir.ed    by    the    elimination    of    unes- 


watcr  to  the  pros 
square    inch. 

Western     Kieley     Steam     Specialty     Co.,     llG-12 

W.     Illinois    St..    Chicago.     111.,    announces    that    i 

writ    of    Injunction    was    Issued    June    23,    1015,    b; 

the    Circuit    Court    of    Cook    Co..    state    of    Illinois 

perpetually     enjoining    James     McAlear,     Kieley 

Metals   Coating  Co,    of  America,    122  S.   Michigan    Mueller,    inc.,    and    the    Kieley    Spccialt; 

Ave      Chicago.   III.,   announces  that  the  concern  has    using    the    name      "Kieley    Specialty    Co 

opened  an  oHlce  nt  100  Summer  St..   Boston.   Mass..    other    coriiorate.     copartnership 


Co.,  Milwaukee.  Wis.,  mann- 
lachlnes.  Is  working  night  and 
ctlng  an  addition  to  the  fac- 
will    be    in    the    market    for 

lution  of  the    ^n'siderable   new   equipment. 

Iversal    Joints 


from 


name 


...     barge   of   Herbert  Jaques.   Jr.,    who   Is  prepared 

to   furnish   information   and   demonstrate  the  Schoop 

niclal    coating   process    to   Interested    manufacturers. 

Rockford   Tool  Co.,    Rockford,    111.,    has  just   coin- 


other 
hich  includes  the  name  "Kieley"  and  the 
or«l  "Specialty"  In  any  combination  in  any 
anner    whatsoever. 

Billings    &    Spencer    Co,,     Hartford,     Conn.,     has 
hip    In    the    Ric 


cutting  machine  on   the  market 

Moltrup  Stool  Products  Co.,  Beaver  Falls,  Pa., 
Is  erecting  an  addition  to  Its  plant  for  the  pro- 
luctlon  of  llnlshed  crankshafts  and  other  steel  spe- 
cialties. The  addition  is  built  of  brick  and  con- 
crete, and  is  00  by  2.10  feet.  The  company  also 
cold  drawn  steel  bars,  machine  keys 
and    racks,    and    llnlsbed    steel    plate. 

Wilmarth     t    Merman    Co.,     1180    Monroe    Ave., 
N.    W.,    Grand    liaplds,    Mich 
for    a    large    two-story    modern    brick    addition 
Its  present  plant   that  will  double   the  present   lloor 
space.      A    great   deal    of   new    equipment    has   been 
installed,     and     it    Is    expected     that    the    company    „     j„,e„j, 
will  s*ion  be  able  to  make  prompt  deliveries  on  iU 
grinding    machines. 

Rockford     Milling    Machine     Co.,     Rockford.     111. 
has    purchased    the    plant    recently 
KockfonI    Tool    Co..    In    order    to    i 
connection    with    Its   i)resent    shops.     A 
tion    has   also   been    made    to    the   presei 
that    the    ovalloble    lloor    si>ace    Is    now- 
doubled.     The   company   intends   to  Incn 
of    milling    machines.  has   spent   ii 

Duff  Mfg.  Co.,  Pittsburg.  Pa.,  manufacturer  of  built  Severn 
the  Barrett  lifting  Jacks,  is  building  an  extension  ciuipped  Ih' 
to   its   main    factory  building,    l.'iO  feet  by   12r.  feet 


lings  &  Spencer  Co.  are:  C.  E.  Billings,  president 
and  general  manager:  F.  C.  Billings,  vice-president 
and  .superintendent;  Ix)uis  G.  Parker.  trMsurer: 
E.  II.  Stocker.  secretary;  and  F.  II.  Stockcr.  assist- 
ant   secretary    and    treasurer. 

Universal  Machinery  Co.,  1910-1920  St.  Paul  X-re.. 
Milwaukee.    Wis.,    announces    that    the    concern    has 
purchased    the   drawings,    patterns,    tools  and   equip- 
ment   for    the    manufacture    of    lathes    from    12    to 
has    broken    ground    jjj   i,„.i,ps   swing,    with    from   6-    to   S-foot   beds   and 
er.    and    that    a    large    quantity    of    these    lathes, 
peclally   the   IC-lnch   by  0  foot  size,    is   now   belnp 
plcttHl.     The  company  also  annotmces   that  later 
*     to     manufacture    a     nunilicr     of     other 
uincblne    tools.    Incluiling    drill    presses, 
grinders,    turret    lathes,    and    screw    machines. 
Goorge   Schow,   Suite   717,   tU!4   S.    Michigan   .\vc.. 
cupled    by    the    oi,i,.ago.    III.,   has  organlied  a   foreign   trade  service 
this   plant    In    hurenu    for   the   purpose  of  developing    ei|>ort   trade 
K    recent   addl-    ,o    Europe.     Mr.    Schow.    with   assistants,    will    visit 
plant,    so    |{i,5Jsia.    Norw-ay.    Sw-eden.    Denmark.    England    and 
lOre    than     prsmce   to   establish   and   or-.-anlie   a    chain   of   sales 
>  Its  Hoe    agencies    for   lending   American    manufacturers.     He 
has   spent   many   years   in    the    foreign   fleld.    having 
nufacturing    plants    in    Europe    and 
1th  American  machinery  and   tools, 
nti-d  the  Fox  Slachine  Co..  Graml  Ra|ilds, 
In    width      The    mSlir'bnlldTng'wlth    the    extension    Mich.,    for   the   past    ten   years.      .\    llinlted   nnmber 
win  be  C'2n  feet  long  by  12.'-i  feet  wide.     A  ttve-ton    of  lines  of  machine   tools  will  be   handled, 
bridge    transfer   crane   and    monorail   conveying   sys-     which 


-ill    conflict. 
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MACHINERY 


MaKe  It  Definite 

Recently  the  writer  rode  by  a  clothing  store  which  was  con- 
ducting a  big  closing-out  sale  with  the  aid  of  signs  which  cov- 
ered the  whole  front.  One  of  the  signs,  the  biggest  of  all, 
said  this: — 

ESTABLISHED  1892 

Evidently  the  proprietor  considered  this  fact  a  very  im- 
l^ortant  one  to  put  before  the  public,  and  it  was,  because  there 
are  many  mushroom  concerns  operating  fake  sales  in  big  cities. 
His  was  a  genuine  sale  of  a  i^eal  business — one  that  was  estab- 
lished in  1892.  But  how  long  ago  that  was  the  writer  did  not 
stop  to  figure  out.  How  many  passersby  would  make  the  calcu- 
lation, and  how  many  would  be  impressed  with  the  figures  1892? 
Very  few,  we  believe.    The  sign  should  have  read : — 

ESTABLISHED  23  YEARS  AGO 

That  would  have  told  the  whole  story.  Advertisement 
writers  sometimes  fail  to  get  their  points  home  definitely  and 
effectively,  because  the  passing  reader  must  do  some  guessing, 
figuring  or  thinking  himself,  in  order  to  grasp  their  signifi- 
cance.   Such  advertisements  make  only  a  weak  impression. 

If  weight  in  a  machine  is  important,  it  is  better  to  say  it 
weighs  4200  pounds  than  to  say  it  is  hea\y.  A  paper  weight  is 
very  heavy  compared  with  a  feather.  If  precision  is  a  valuable 
point  it  is  better  to  specify  the  actual  degree  of  precision  in 
thousandths  of  an  inch  than  to  merely  claim  accuracy.  Words 
are  common  property.  If  power  is  a  strong  point,  don't  expect 
the  reader  to  stop  and  wonder  how  pow^erf  ul  the  machine  is — he 
may  just  pass  on.  Tell  him  definitely  and  specifically,  or  better 
still,  show  him  a  picture  of  the  machine  doing  a  job  demanding 
unusual  power.  That  is  the  best  method  so  far  devised  in 
mechanical  advertising  to  demonstrate  with  convincing  power 
the  talking  points  of  a  machine.  Show  it  doing  practical 
work,  and  give  the  figures. 

Two  kinds  of  readers  see  every  advertisement  in 
Machinery — the  casual  and  the  specially  interested.  The  more 
definite  and  specific  the  advertisement  is,  the  better  in  both 
cases.  The  man  specially  interested  is  looking  for  real  informa- 
tion. And  the  needs  of  the  casual  reader  often  send  him  back  a 
day,  a  week  or  perhaps  a  month  later,  to  re-examine  the  specific 
points  noticed  in  passing.    And  thereby  hangs  a  sale. 
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or    Iron    by 
temperature 


ELDING  is  under- 
stood by  the 
average  person 
to  mean  the 
uniting  of  two 
pieces  of  steel 
heating  to  the 
at    which     they 


here   published. 


become  softened,  without 
melting  them,  placing  them 
together,  and  hammering,  or 
in    some   way   bringing   them 

into  intimate  contact.  As  is  well  known,  this  cannot  be  done 
in  the  case  of  the  common  metals  other  than  wrought  Iron 
or  steel.  It  will  however  be  readily  seen,  even  by  those 
unfamiliar  with  oxy-acetylene  welding,  that  if  two  pieces  of 
metal  can  be  melted  together  the  union  will  be  sound  and  the 
joint  invisible,  even  in  the  case  of  a  casting.  The  fact  that 
this  could  be  done  in  the  case  of  cast  metals  such  as  cast 
Iron,  cast  steel,  brass,  etc.,  has  been  known  for  years,  and  the 
use  of  this  method — termed  "burning  in"  in  foundries — is  of 
frequent  application.  However,  there  is  no  assurance  that  a 
sound  structure  will  be  produced,  because  there  Is  no  possi- 
bility of  observing  what  is  going  on  at  the  junction  of  the 
old  and  new  metals.  The  field  of  application  is  somewhat 
limited,  and  the  results  frequently  unsatisfactory,  owing  to  the 
conditions   under  which   the   work   Is  done. 

If,  however,  some  process  were  devised  by  which  these 
difflculties  could  be  overcome,  that  is,  by  which  the  action 
of  the  melted  metal  could  be  observed  and  the  expansion  and 
contraction  could  be  taken  care  of,  and  by  which  it  could 
be  insured  that  sound  unions  would  be  made  under  all  con- 
ditions,  it    is   evident   that   a   very    useful   addition    to    the 


Ten  years  ago  the  oxy-acetylene  method  of  welding  and  cutting 
metals  was  hardly  more  than  a  laboratory  process,  but  In  the 
course  of  these  few  years  It  has  become  one  of  the  most  im- 
portant methods  In  the  metal- working  Industries.  It  has  made 
possible  the  making  of  repairs  in  broken  machine  parts  that  previ- 
ously had  to  be  replaced  by  an  entirely  new  casting  or  forging. 
Not  only  has  the  process  proved  of  the  utmost  importance  In  re- 
pair work,  but  Its  application  has  also  proved  of  the  greatest 
value  In  the  manufacture  of  many  articles.  Much  has  been  pub- 
lished relating  to  this  process,  but  the  articles  have  generally 
been  descriptive  of  odd  Jobs.  It  is  believed  that  the  series  of 
articles  In  IVlachinery  beginning  in  this  number  will  constitute 
one  of  the  most  complete  records  of  the  principles  and  practice 
of  the  art  of  oxy-acetylene  welding  that  has  so  far  appeared  In 
any  publication.  The  wide  experience  of  the  author  in  the  prac- 
tical application  of  the  process,  and  the  success  he  has  attained 
in   his  business,  vouches  for  the  reliability  of  the  extensive  treatise 
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mechanical  arts  would  be  pro- 
duced, and  one  which  would 
be  of  wide  application.  Such 
is  the  oxy-acetylene  process, 
or,  as  it  is  frequently  called, 
"autogenous  welding,"  th« 
word  "autogenous"  meaning 
"self-produced."  The  use  of 
the  term  "autogenous"  is 
rather  unfortunate.  As  stated, 
it  means  eelf-produced, 
which  is  certainly  not  true  in 
the  case  of  a  weld  made  by  the  oxy-acetylene  process.  The 
word  "autogenous"  is  used  in  biology  and  physical  geography 
in  its  correct  sense.  The  idea  that  should  be  conveyed  by 
any  term  describing  this  kind  of  a  weld  is  that  it  is  made 
with  the  same  kind  of  material  as  that  of  which  the  piece  Is 
composed.  The  word  "autogenous"  does  not  convey  this 
meaning. 

Another  idea  that  should  be  conveyed  is  that  the  process 
involves  the  melting  of  the  metal  during  the  making  of  the 
weld.  It  might  be  possible  for  one  skilled  in  the  dead  lan- 
guages to  devise  some  term  that  would  cover  these  points, 
but  it  would  undoubtedly  be  a  cumbersome  word  or  combi- 
nation of  words,  and  therefore  as  unsatisfactory  as  the  word 
"autogenous".  Probably  there  is  no  word  which  conveys  all 
of  the  ideas  involved,  but  "homogeneous"  would  better  explain 
the  uniformity  of  the  character  of  the  weld  than  "autogenous". 
This  is,  however,  a  long  word  and  not  really  descriptive  of  the 
process. 

As  stated,  one  of  the  essential  features  of  the  proceae  Is 
the  melting  of  the  metal,  and  as  It  is  not  true  in  all  cases 
that  the  process  uses  the  same  kind  of  metal  for  Joining  as 
is  in  the  original  piece,  it  would  seem  that  the  term  "fusion 
weld",  which  Is  short,  descriptive  and  distinctive,  should  be 
entirely  satisfactory.  The  author  will  therefore  use  It  in  these 
articles,  employing  also  at  times  the  term  "homogeneous"  to 
describe,  when  necessary,  the  uniform  character  of  the  weld 
and  piece.  In  certain  cases  other  gases  than  oxygen  and 
acetylene  are  used,  but  It  is  not  necessary  to  consider  them 
here,  as  by  far  the  most  important  work  In  fusion  welding 
is  done  by  the  use  of  oxygen  and  acetylene. 


86 


MACHINERY 


October,  1915 


Equipment  for  Weldlner 

The  welding  eQuipment  necessary  will  depend  on  the  kind 
and  amount  of  work  to  be  done.  It  will  include  the  necessary 
torches  and  hose,  oxygen  and  acetylene  generators  or  con- 
tainers, pressure  gages  and  reducing  valves,  dark  glasses,  etc. 
Only  the  best  apparatus  should  be  purchased,  and  as  in  many 
other  cases,  it  is  advisable  to  know  that  the  manufacturer  is 
sound  financially  and  is  going  to  continue  in  the  business. 
The  patent  situation  with  regard  to  welding  equipment,  and 
even  in  regard  to  certain  processes,  is  somewhat  confused  at 
the  present  time,  and  it  is  well  to  be  sure  that  after  It  is 
cleared  up  repair  parts  can  be  obtained.  The  manufacturers 
of  the  best  apparatus  have  more  experience  and  are  able  to 
give  assistance  and  information  to  the  beginner  which  is  not 
obtainable  elsewhere.  Poor  apparatus  is  expensive  to  operate 
and  therefore  costly,  even  when  the  purchase  price  may 
appear   low. 

The  Welding-  Torch 

The  first  practical  welding  torch  was  devised  by  Fouch6 
and  Picard  in  France  in  1901,  and  the  first  industrial  appli- 
cation was  made  by  them  in  1903,  after  many  experiments 
to  avoid  the  danger  from  explosion.  It  was  also  found  nec- 
essary to  take  care  of  "back-firing".  If  a  tube  of  compara- 
tively large  diameter  is  filled  with  a  gas  and  ignited  at  one 
end,  the  flame  will  travel  to  the  other  end  at  a  certain  speed, 
depending  chiefly  on  the  nature  of  the  gas,  but  also  on  some 
other  considerations,  such  as 
the  size  of  the  pipe.  The 
flame  from  ordinary  city  gas 
or  natural  gas  will  not  travel 
back  through  pipes  of  the 
size  ordinarily  used  in  carry- 
ing it.  It  has  been  found, 
however,  that  it  is  necessary 
to  have  a  very  small  pipe  to 
prevent  this  action  in  the 
case  of  acetylene,  and  also 
that  the  speed  of  travel  of 
the  flame  is  very  high  in  the 
case  of  this  gas.  The  dangers 
resulting  from  not  taking 
proper  precautions  to  prevent 
such  flame-travel  are  well 
illustrated  in  the  terrific  mine 
explosions  which  have  oc- 
curred and  which  have  been 
duplicated  in  experiments  on 
full-sized  tunnels  in  which  the 
speed  of  travel  of  the  flame  of 
burning  mine  gases  has  been 
accurately  measured. 

It  is  evident,  however,  that  if  the  gas  issues  from  the  end 
of  the  pipe  with  a  velocity  greater  than  that  with  which  the 
flame  travels  backward  in  the  pipe,  it  will  burn  without  any 
danger.  In  the  early  torches  with  comparatively  large  acety- 
lene openings,  it  was  necessary  to  provide  a  chamber  in  the 
torch  filled  with  asbestos  and  provided  with  wire  gauze  par- 
titions to  prevent  this  back-firing;  but  it  was  later  found 
possible  to  do  away  with  this  precaution  if  the  acetylene 
holes  in  the  head  of  the  torch  were  made  sufficiently  small. 

There  are  a  large  number  of  torches  on  the  market,  some 
of  which  are  good  and  some  of  which  are  bad.  One  of  the 
most  essential  features  of  a  torch  is  the  use  of  as  little  oxygen 
as  possible  in  proportion  to  the  acetylene  used;  early  torches 
were  very  defective  in  this  respect.  The  result  of  this  was 
unsatisfactory  welds,  particularly  in  steel  or  any  metal  which 
is  easily  oxidized,  such  as  aluminum.  Modern  torches  give 
much  better  results,  and  It  is  believed  that  still  further  pro- 
gress will  be  made  in  the  future.  The  actual  amount  of 
oxygen  used  should  be  the  same  as  that  of  acetylene,  and 
this  is  quite  closely  approached  at  the  present  time  in  some 
torches. 

It  has  been  stated  that  the  intensity  of  the  flame  from  an 
oxy-acetylene  torch  is  the  highest  that  can  be  produced  by  the 
burning  of  gases.  It  is  impossible  to  measure  the  temper.i- 
ture  directly,  but  from  theoretical  considerations  it  has  been 


determined  that  it  is  about  6300  degrees  F.  When  it  is  con- 
sidered that  the  melting  point  of  cast  iron  is  about  2100 
degrees  F.,  that  of  soft  steel  about  2600  degrees  F.,  and  of 
wrought  iron  about  2700  degrees  F.,  it  will  be  seen  that  there 
is  no  difficulty  whatever  in  melting  any  of  the  metals. 

Good  welding  can  be  done  with  any  good  torch;  as  stated, 
the  best  is  the  one  which  uses  the  least  oxygen  in  proportion 
to  acetylene,  because  it  is  less  expensive  in  operation  and 
tends  to  give  a  more  neutral  flame.  The  number  and  sizes 
of  the  torches  depend  on  the  character  of  work  to  be  done, 
but  there  should  always  be  a  full  set  of  tips  provided.  It 
this  is  not  done  experience  proves  that  a  time  will  come 
unexpectedly  when  a  tip  not  on  hand  will  be  needed.  Hose 
should  be  of  the  best  quality.  It  is  subject  to  quite  heavy 
strains,  and  as  the  lighter  the  torch  is,  the  easier  it  is  to 
handle,  the  best  quality  is  necessary  to  avoid  excessive  wear. 
The  oxy-acetylene  welding  torches  which  are  in  use  at  the 
present  time  may  be  divided  into  two  general  types,  according 
to  the  pressure  under  which  the  acetylene  is  supplied.  These 
are  known  as  the  low-pressure  torch  and  the  medium  or 
"positive"  pressure  torch.  The  term  medium-pressure  is  em- 
ployed to  distinguish  torches  of  this  type  from  the  high- 
pressure  torches  which  were  used  in  France  at  the  time  that 
the  oxy-acetylene  welding  and  cutting  industry  was  in  the 
early  stages  of  its  development;  this  name  also  distinguishes 
the  medium-pressure  torch  from  the  so-called  low-pressure 
torch  in  which  the  acetylene 
is  delivered  at  slightly  above 
atmospheric  pressure,  while 
the  oxygen  is  under  a  higher 
pressure  than  is  the  case 
with  the  medium-pressure 
type  of  torch.  As  the  pressure 
under  which  the  gas  is  de- 
livered at  the  outlet  from  the 
tip  or  burner  is  necessarily 
that  of  the  gas  which  is  at 
the  highest  pressure,  the  low- 
pressure  torch  may  deliver 
the  mixed  gas  at  a  higher 
pressure  than  that  under 
which  the  gases  are  delivered 
from  the  medium-pressure 
torch.  The  low-pressure  torch 
works  on  the  injector  princi- 
ple, the  oxygen  being  under 
high  pressure  so  that  it  flows 
rapidly  through  the  duct  in 
the  head  of  the  torch  and 
draws  in  the  acetylene.  As 
the  two  gases  flow  on  through 
the  duct  or  mixing  chamber  in  the  head  or  burner  tip,  they 
are  mixed  together  ready  tor  combustion  to  take  place  as 
they  emerge  from  the  orifice  at  the  end  of  the  tip. 

In  the  medium-  or  positive-pressure  type  of  torch,  both 
the  oxygen  and  acetylene  are  under  pressure,  so  that  the 
flow  of  the  acetylene  is  controlled  without  employing  the 
injector  principle.  In  this  type  of  torch  the  oxygen  and 
acetylene  are  carried  to  the  head  through  two  tubes  which 
deliver  the  gas  into  a  mixing  chamber;  and  the  mixed  gas 
then  flows  through  this  mixing  chamber  or  duct  to  the  orifice 
at  the  tip  of  the  burner.  It  will  be  noted  that  in  both  types 
of  torches  shown  the  oxygen  and  acetylene  travel  through  a 
duct  of  considerable  length,  so  that  a  complete  mixture  Is 
obtained  by  the  time  the  orifice  at  the  tip  is  reached.  Figs. 
1  and  2  illustrate  medium-  and  low-pressure  torches. 

Figs.  1  and  3  show  the  design  of  welding  torch  which  has 
been  adopted  as  a  standard  construction  by  the  Davis-Bour- 
nonville  Co.,  New  YorK  City.  This  torch  is  made  in  different 
sizes  to  meet  the  requirements  of  various  classes  of  work. 
One  of  the  basic  principles  of  this  type  of  torch — which  was 
covered  in  the  original  French  patent  and  also  by  patents  in 
the  United  States — provides  for  using  different  sizes  of  inter- 
changeable burner  tips  in  a  given  size  of  torch,  in  order  to 
adapt  it  for  handling  various  kinds  of  work.  The  gases  enter 
the  tip  at   separate  points,  and   the  pressure  of  each  gas   is 
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Tig.  3.     Standard  Typo  Potitlvo-pressure  Weldins  Torch 


regulated  to  obtain  exactly  the  required  mixture.  Each  tip 
provides  a  size  of  flame  suitable  for  various  classes  of  worlc. 
In  this  connection  it  is  interesting  to  note  that  a  patented  con- 
struction has  been  employed  for  fitting  the  burner  tip  into 
the  head  of  the  torch.  Instead  of  using  a  threaded  joint.  It 
will  be  noted  that  the  tip  is  tapered  at  A  to  fit  a  tapered 
socket  in  the  head  of  the  torch.  This  does  away  with  trouble 
from  damaged  threads  which  resulted  from  the  earlier  con- 
struction in  which  the  tip  was  screwed  into  the  head;  and 
leakage  caused  by  expansion  or  contraction  of  the  different 
parts  of  the  torch  due  to  variations  in  the  temperature  has 
been  done  away  with.  It  will,  of  course,  be  evident  that  the 
tip  is  held  in  place  in  the  head  of  the  torch  by  the  nut  H. 
and  that  the  oxygen  enters  the  tip  through  the  axial  duct, 
while  the  acetylene  enters  the  groove  C  which  leads  the  gas 
to  the  four  ports  or  transverse  ducts  in  the  tip. 

Each  of  the  two  sizes  in  which  this  torch  Is  made  is 
provided  with  five  different  sizes  of  tips.  The  five  smaller 
sizes  provide  for  welding  metal  from  1/32  up  to  '4  inch 
In  thickness,  while  the  five  larger  sizes  are  employed  for 
heavy  welding  operations  on  metal  from  V*  inch  in  thick- 
ness and  up.  When  using  each  size  of  tip,  a  definite  specified 
pressure  of  the  oxygen  and  acetylene  is  secured  through  the 
use  of  pressure  regulators.  The  pressure  of  the  oxygen  and 
the  size  of  the  axial  duct  in  the  tip  bear  such  a  relation  to 
the  pressure  of  the  acetylene  and  the  size  of  the  ports  or 
transverse  ducts,  that  the  ratio  between  the  consumption  of 
oxygen  and  acetylene  is  1.14  to  1,  which  gives  a  neutral  flame. 

Fig.  2  shows  a  cross-section  of  the  welding  head  of  the 
Oxweld  low-pressure  or  injector  type  of  torch,  as  made  by 
the  Oxweld  Acetylene  Co.,  Chicago.  The  notation  In  the 
illustration  shows  the  construction  clearly.  P'ig.  4  shows  a 
type  of  torch  which  differs  in  its  arrangement  to  a  consid- 
erable extent  from  the  other  two  types  shown.  This  is  made 
by  the  Prest-0-Lite  Co.,  Indianapolis,  Ind.  This  torch  is  used 
for  compressed  or  medium-pressure  acetylene  only,  and  there- 
fore no  injector  device  Is  necessary.  The  gases  mix  near 
the  handle,  and  flow  together  along  the  full  length  of  the 
stem.  The  handle  of  the  torch  is  fitted  with  "anti-fire-back" 
chambers  for  both  gases,  filled  with  material  through  which 
it  is  impossible  for  the  flame  to  pass. 
Cuttlntf  Torches 

In  cutting  iron  and  steel  with  the  oxy-acetylene  torch,  the 
cut  Is  made  by  the  burning  away  of  the  metal  along  the 
line  on  which  the  cut  is  to  be  made.  In  order  to  under- 
stand the  operation  of  the  cutting  torch,  the  reader  must 
first  grasp  the  idea  that  the  burning  of  any  matter — regard- 
less of  whether  it  is  coal,  oil,  wood,  or  metal — Is  due  to 
the   chemical   combination   of   the   oxygen   with   the   material 
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which  is  being  burned.  In  the  case  of  iron  and  steel,  this 
burning  action  can  only  take  place  at  very  high  temperatures 
and  for  this  reason  the  metal  is  heated  by  means  of  the  oxy- 
acetylene  flame,  which  raises  its  temperature  to  a  point 
where  the  metal  will  combine  with  the  oxygen;  but  ordinanr 
air  consists  of  one  part  of  oxygen  to  four  parts  of  nitrogen, 
and  as  a  result  the  cutting  action  would  be  quite  slow  If 
additional  oxygen  were  not  supplied.  In  the  early  forms 
of  cutting  torches,  this  was  done  by  attaching  a  separate 
tip  at  the  side  of  the  welding  torch,  which  was  connected 
to  a  third  tube  that  carried  an  auxiliary  supply  of  oxygen 
and  discharged  It  against  the  heated  metal.  The  flow  of 
oxygen  through  this  auxiliary  tip  was  controlled  by  means 
of  a  valve  which  was  held  open  by  depressing  a  thumb-lever. 
To  avoid  the  use  of  this  construction,  and  to  provide  a 
cutting  torch  on  which  only  two  hose  connections  are  required, 
the  Davis-BournonviUe  Co.  Is  now  manufacturing  a  torch  of 
the  form  shown  in  Fig.  5.  In  this  torch  there  are  two  rubber 
tubes  which  connect  the  torch  with  the  supply  of  oxygen  and 
acetylene.  The  torch  Itself  is  provided  with  three  metal 
tubes  A,  B  and  C,  and  the  tip  Is  drilled  with  three  longitudinal 
ducts  D,  E  and  F.  Each  of  the  ducts  D  and  E  delivers  a 
mixed  supply  of  oxygen  and  acetylene  which  burns  at  the  tip 
of  the  burner,  serving  to  heat  the  metal  to  the  oxidizing  tem- 
perature. So  far  as  the  method  of  effecting  the  mixture  of 
the  oxygen  and  acetylene  is  concerned,  each  of  the  ducts  D 
and  E  is  analogous  to  the  ducts  of  the  welding  tip  which 
has  already  been  described.  The  central  duct  F  delivers  a 
supply  of  pure  oxygen  to  the  metal  when  the  thumb-lever  O 
is  thrown  over  to  open  the  valve  in  tube  .1  to  the  oxygen 
supply.  This  pure  oxygen  strikes  the  metal  which  has  been 
heated  to  a  high  temperature  by  the  oxy-acetylene  flame  and 
causes  a  rapid  oxidation  or  burning  of  the  metal  to  take 
place.  In  this  way  the  metal  is  burned  away  along  the  line 
of  the  cut,  but  with  a  narrow  saw-like  kerf  which,  when  the 
cutting  is  skillfully  done,  does  not  give  the  metal  the  ap- 
pearance of  having  been  burned  or  melted.  The  torch  is 
made  with  three  sizes  of  interchangeable  tips  for  cutting  dif- 
ferent thicknesses  of  metal.  The  smallest  tip  cuts  metal 
from  U  to  %  Inch  In  thickness,  the  medium  tip  from  1  to 
3  inches  In  thickness,  and  the  largest  size  from  3  Inches  In 
thickness  up.  As  In  the  case  of  the  welding  tips,  each  size 
of  cutting  tip  uses  the  oxygen  and  acetylene  under  specifled 
pressure. 

Fig.  6  shows  a  group  of  the  different  styles  of  welding  and 
cutting  torches  manufactured  by  the  Davls-Bournonvllle  Co. 
A  large  size  of  welding  torch  is  shown  at  .1.  this  being  a 
standard  torch  for  performing  medium  and  heavy  welding 
operations   In   making  boiler   repairs,   and   for   general  shop 
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work.  The  torch  is  fitted  with  a  set  of  the  five  large  sized 
welding  tips,  and  is  adapted  for  welding  metal  from  5/16 
Inch  in  thickness  up.  It  is  20  inches  long  and  weighs  2 
pounds.  A  special  torch  of  this  size  is  made  in  a  3-foot 
length  for  very  heavy  work  where  it  is  desirable  to  enable 
the  operator  to  get  as  far  away  from  the  work  as  possible, 
owing  to  discomfort  experienced  from  the  intense  temperature 
of  the  metal.  The  standard  two-hose  cutting  torch  is  shown 
at  B.  This  torch  is  20  inches  long  and  weighs  40  ounces. 
What  is  known  as  a  "manufacturer's"  torch  is  shown  at  C. 
This  torch  meets  the  requirements  for  light  and  medium 
sheet  metal  welding;  it  Is  especially  adapted  for  manufac- 
turing operations  on  boilers,  steel  barrels,  iron  and  steel 
tanks,  cylinders,  etc.  A  small  size  of  the  standard  welding 
torch  is  shown  at  D,  this  torch  being  convenient  for  use  on 
light  and  medium  sheet  metal  welding  and  on  light  repair 
work.  Its  length  is  14  inches  and  weight  18  ounces.  This 
torch  is  provided  with  a  set  of  the  five  small  sized  tips,  and 
is  adapted  for  welding  metal  from  1/32  to  5/16  inch  in 
thickness.  A  torch  for  circular  hand  cutting  is  shown  at  E. 
This  torch  is  of  the  same  general  type  as  the  standard  cutting 
torch,  but  is  fitted  with  a  compass  attachment  to  adapt  it 
for  cutting  circular  holes.  Torches  for  use  on  cutting  and 
welding  machines  arc  shown  at  F  and  G,  and  a  torch  with 
a  water-cooled  head  and  tips  at  H.  This  is  for  use  on  heavy 
welding  where  there  is  a  tendency  for  the  head  and  tip  of  the 
torch  to  become  overheated  from  the  intense  heat  radiated 
by  the  metal  that  is  being  operated  upon.  This  is  especially 
true  in  cases  where  the  head  of  the  torch  is  surrounded  by 
the   heated   metal,   and   to   overcome   this   difficulty   a   supply 


soon  as  the  pressure  falls,  the  action  is  reversed,  and  the 
supply  of  oxygen  is  renewed.  The  oxygen  passes  from  the 
chamber  D,  through  a  connection  not  shown,  to  the  hose. 
The  regulator  for  cutting  is  similar  in  design  to  that  for 
welding,  but  as  the  cutting  pressures  may  run  up  to  100 
pounds,  it  is  made  heavier,  and  provides  for  a  larger  flow  of 
gas.  The  differences  in  conditions  make  it  necessary  to  use 
different  regulators  for  welding  and  cutting,  and  good  results 
will  not  be  obtained  unless  the  proper  regulator  is  used. 
Oxysfen 
Oxygen  is  a  gas  which  constitutes  about  20  per  cent  of  the 
air  in  the  atmosphere,  the  other  80  per  cent  being  nitrogen, 
a  gas  which  does  not  support  combustion.  Oxygen,  however, 
is  the  active  agent  in  maintaining  life  and  combustion;  its 
properties  have  been  known  since  the  end  of  the  eighteenth 
century.  Oxygen  can  be  produced  in  several  ways  at  such 
a  price  as  to  make  it  commercially  useful.  At  the  present 
time  the  largest  proportion  of  it  is  made  by  the  liquid  air 
process  invented  by  Dr.  Linde  in  1897.  Almost  every  one 
remembers  the  demonstrations  a  few  years  ago  of  liquid 
air,  and  of  the  many  curious  and  interesting  things  that 
were  done  by  its  use.  Most  of  these  things,  however,  were 
mere  laboratory  experiments,  and  its  most  important  appli- 
cation, that  of  producing  oxygen  for  commercial  use,  was  not 
thought  of  at  that  time.  The  possibility  of  producing  oxygen 
in  this  way  has  been  one  of  the  chief  factors  in  promoting 
the  use  of  oxy-acetylene  welding,  as  it  is  has  reduced  the 
cost  of  the  oxygen.  The  process  simply  consists  in  liquefying 
air  and  allowing  it  to  again  vaporize.  The  boiling  points  of 
oxygen   and  nitrogen   are  considerably  different;    hence,   the 
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of  cooling  water  is  circulated  through  the  head  and  tip 
by  means  of  two  extra  hose  connections  provided  for  the 
purpose.  At  7  is  shown  an  oxyhydrogen  cutting  torch  in 
which   hydrogen   gas   is   burned   in   place   of   acetylene. 

In    Fig.    7    is  shown    the    Oxweld    cutting    torch,    which 
differs  from  the  welding  torch   made  by  the  same   concern 
mainly  in   that  an   additional  oxygen  duct  is  provided. 
Reg-ulatinp  Valves 

Regulating  valves  should  be  kept  in  good  condition.  Unless 
this  is  done,  so  that  the  reduced  pressure  remains  constant 
under  all  conditions,  the  action  of  the  torch  will  be  irregular 
and  unsatisfactory.  In  the  course  of  time  the  diaphragms 
become  buckled,  and  have  to  be  renewed.  This  and  dirt  in 
the  small  passages  are  the  only  difficulties  in  a  well  designed 
valve.  Gages  and  regulating  valves  should  be  suitable  for 
the  work,  and  of  substantial  design.  The  gage  capacity  should 
be  about  one  and  one-half  times  the  maximum  pressure 
used.  The  gages  for  welding  torch  pressures  should  be  grad- 
uated in  single  pounds,  and  need  not  have  over  50  pounds 
capacity.  For  cutting  torches  the  gages  should  be  graduated 
to  about  250  pounds.     Good  gages  give  practically  no  trouble. 

Fig.  8  shows  a  section  of  the  Oxweld  Acetylene  Co.'s  oxygen 
welding  regulator  which  reduces  the  oxygen  tank  pressure, 
about  1800  pounds,  to  that  necessary  for  welding,  as  the  latter 
pressure  does  not  exceed  from  10  to  30  pounds.  Its  action 
is  as  follows:  The  oxygen  enters  from  the  tank  through 
passage  E  to  valve  F,  the  seat  for  which  is  held  away  from 
the  valve  by  the  spring  K  acting  through  the  diaphragm  C. 
which  can  be  adjusted  by  turning  handle  //,  to  obtain  any 
desired  pressure.  The  oxygen  then  passes  Into  chamber  D. 
and  when  there  is  sufllcient  pressure,  the  diaphragm  is  forced 
to  the  left,  allowing  the  small  spring  if  to  pull  the  valve 
seat  against  the  valve  and  shut  off  the  supply  of  oxygen.     As 


gas  desired  may  be  collected  and  the  other  allowed  to 
evaporate. 

The  oxygen,  after  purification,  is  compressed  into  cylinders 
or  tanks,  and  can  then  be  shipped  wherever  it  is  desired 
for  use.  The  principal  impurity  in  oxygen  thus  made  is 
nitrogen,  a  percentage  of  which  is  likely  to  be  present,  and, 
which  even  when  small,  has  an  adverse  effect  on  a  weld,  and 
is  particularly  objectionable  when  using  a  cutting  torch. 

The  next  most  important  process  for  producing  oxygen  is 
the  electrolytic.  The  decomposition  of  water  by  electric  cur- 
rent into  its  two  elements,  oxygen  and  nitrogen,  has  been 
practiced  for  many  years;  but  it  was  not  until  the  cost  of 
electric  current  was  reduced  to  a  low  point  that  it  was 
possible  to  use  this  process  commercially.  It  was  also  found 
by  experiment  and  test  that  the  production  of  an  eflScient 
and  safe  electrolytic  cell  was  not  an  easy  matter.  It  is, 
however,  at  the  present  time  a  thoroughly  practical  process, 
and  one  which  Is  gaining  ground  daily.  It  is  exceedingly 
flexible,  and  while  the  cost  of  cells  is  prohibitive  for  a  small 
plant,  yet,  where  considerable  oxygen  is  used  with  regularity 
and  the  expense  can  be  afforded,  it  is  much  used,  as  it 
produces  the  purest  commercial  oxygen.  The  only  impurity 
in  it  of  any  importance  is  a  small  percentage  of  hydrogen, 
which  does  not  Injure  the  weld,  nor  is  it  of  disadvantage  in 
cutting,   as   it  burns,  producing  heat. 

There  are  a  number  of  other  processes  for  producing  oxygen, 
the  only  important  one  being  by  heating  chlorate  of  potash 
in  a  retort,  passing  the  gas  through  a  washing  apparatus 
and  collecting  It  in  a  gasometer.  It  can  then  be  compressed 
to  the  required  pressure  and  used  as  needed.  Oxygen  should 
never  be  generated  from  chlorate  of  potash  under  a  pressure 
of  more  than  a  few  ounces,  on  account  of  the  danger  of 
explosion.    Oxygen,  particularly  when  moist,  as  after  passing 
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through  a  washer,  attacks  the  piping,  etc.,  resulting  In  a 
weakening  of  the  pipes,  which  cannot  be  generally  detected 
in  time  to  prevent  serious  results.  Oxygen  la  also  liable  to 
cause  an  explosion  when  it  is  heated  and  comes  into  contact 
with  any  carbonaceous  material,  such  as  splinters  of  wood, 
in  the  retort.  Serious  accidents  have  occurred  from  this 
cause.  The  method,  however,  is  perfectly  safe  if  care  is 
taken  and  apparatus  is  procured  from  reliable  manufacturers. 
The  generation  of  oxygen  from  chlorate  of  potash  under 
pressure  is  considered   much  more  hazardous. 

The  gas  produced  by  the  chlorate-of-potaah  process  Is  quite 
expensive,  and  contains  a  certain  amount  of  chlorine  which 
Is  detrimental  to  the  strength  of  the  welds  and,  therefore, 
unsatisfactory.  This  chlorine,  however,  can  be  removed  en- 
tirely If  proper  apparatus  is  used,  and  under  certain  circum- 
stances, as  where  the  cost  of  shipping  tanks  back  and  forth 
is  very  high,  the  use  of  chlorate  of  potash  for  generating 
oxygen  may  be  advisable.  At  the  present  time,  the  European 
war  has  greatly  increased  the  cost  of  chlorate  of  potash, 
and  this  should  be  considered  In  making  estimates. 

As  commercially  used  in 
the  oxy-acetylene  welding 
Industry,  oxygen  may  be 
made  or  bought.  The  latter 
is  the  cheaper  method  it  the 
location  is  near  a  large  plant 
making  oxygen  as  a  commer- 
cial product,  as  it  saves  the 
installing  of  a  somewhat  ex- 
pensive apparatus.  If  It  is 
necessary  to  make  oxygen, 
either  on  account  of  cost  or 
Irregularity  in  delivery,  the 
best  process  on  a  small  scale 
is  the  heating  of  chlorate  of 
potash  in  closed  retorts,  the 
resulting  gas  being  passed 
through  washers  and  collect- 
ed In  a  gasometer,  as  de- 
scribed, from  which  it  is 
pumped  into  tanks  by  a  small 
compressor,  generally  belt 
driven.  The  usual  maximum 
pressure  in  the  tanks  is 
about  300  pounds,  and  they 
generally  have  a  capacity  of 
100  cubic  feet  of  oxygen 
measured  at  atmospheric 
pressure.  These  tanks  are 
convenient  for  shop  use,  but 
for  outside  work  they  are 
somewhat  heavy  and  bulky, 
and  can  be  replaced  with  ad- 
vantage by  smaller  tanks  of 
the  same  capacity,  but  hav- 
ing pressure  of  about  ISOO 
pounds  per  square  Inch. 
These    tanks    are    not    sold 


pounds  of  the  mixture  is  put  in  the  retort  at  a  time.  The 
gas  from  the  retort  is  delivered  through  a  series  of  three 
washers  C,  which  serve  to  remove  Impurities,  after  which  It 
passes  on  and  is  collected  In  the  gasometer  D.  From  the 
gasometer  the  oxygen  is  piped  to  the  air  compressor  E, 
which  compresses  It  Into  cylinders  at  the  required  pressure 
ready  for  use.  The  purity  of  the  oxygen  obtained  by  this 
method  is  slightly  over  97  per  cent. 

Manulacture  of  Oxytren  by  the  Liquid  Air  Process 
In  the  manufacture  of  oxygen  by  the  liquid  air  process, 
the  oxygen  is  obtained  by  making  a  separation  of  the  oxygen 
and  nitrogen,  which  are  the  chief  constituents  of  air.  This 
is  done  by  first  bringing  the  air  to  the  liquid  condition  by 
the  combined  action  of  high  pressure  and  low  temperature, 
and  then  separating  the  oxygen  from  the  nitrogen  by  taking 
advantage  of  the  difference  In  the  boiling  points  of  these 
two  constituents  of  the  air  when  in  the  liquid  condition. 
This  method  allows  oxygen  to  be  obtained  at  a  relatively 
low  cost,  but  the  plant  required  is  only  suitable  for  working 
on  a  large  scale.  Consequently,  the  method  Is  suitable  for 
the  use  of  manufacturers  of 
oxygen  rather  than  for  the 
users  of  welding  and  cutting 
torches  who  desire  to  make 
only  enough  oxygen  for  their 
own  use.  It  is  for  this  rea- 
son that  many  users  of  weld- 
ing and  cutting  torches  have 
found  it  more  advantageous 
to  buy  their  oxygen  In  cylin- 
ders ready  for  use  than  to 
make  their  ovm  supply  in  a 
{jotassium  chlorate  or  an  elec- 
trolytic plant.  To  meet  the 
demand  from  this  class  of 
consumers,  the  L  I  n  d  e  Air 
Products  Co.  has  established 
generating  plants  in  thirty- 
.seven  of  the  most  important 
industrial  centers  throughout 
the  United  States.  These 
plants  supply  oxygen  to  the 
consumer,  which  is  contained 
in  pressure  cylinders  ready 
for  use;  and  as  a  result  of 
these  numerous  plants,  many 
consumers  get  the  advantage 
of  buying  their  oxygen  with- 
out having  to  pay  freight  on 
the  filled  cylinders  or  on  the 
empty  ones  which  must  be 
returned  to  the  generating 
plants.  In  many  cities  where 
there  is  not  enough  manufac- 
turing to  warrant  the  main- 
tenance of  generating  plants, 
warehouses   have   been   cstab- 
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oxygen  by  the  oxygen  companies  on  reasonable  terms,  and 
when  empty  may  be  returned  for  refilling.  Oxygen  can  be 
obtained  in  this  way  much  more  cheaply  and  conveniently 
under  ordinary  conditions  than  by  making  It.  It  should  be 
noted  that  all  tanks  shipped  must  comply  in  all  respects 
with  the  requirements  of  the  Federal  Bureau  of  Explosives. 
Potassium-Chlorate  Method  ot  Oxyiren  Generntlon 
A  diagrammatic  view  of  the  apparatus  used  for  making 
oxygen  by  the  potassium-chlorate  method  Is  shown  in  Fig.  9. 
The  potassium  chlorate  is  sealed  in  a  retort  .1  and  heated 
by  gas  burners  B.  The  heating  causes  the  potassium  chlorate 
to  give  off  oxygen,  but  this  reaction  would  proceed  too 
rapidly  if  the  charge  placed  in  the  retort  consisted  of  pure 
potassium  chlorate.  It  has  been  found,  however,  that  by 
mixing  thirteen  pounds  of  manganese  dioxide  with  100  pounds 
ot  potassium  chlorate  the  chemical  reaction  will  proceed  mora 
slowly.  The  manganese  dioxide  plays  no  part  In  the  chemical 
reaction,    but    is    merely    used    as    a    retarding    agent.     Tea 
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furnished,    filled    with      llshed  in  which  a  supply  of  filled  oxygen  cylinders  is  carried 


so  that  orders  can  be  promptly  filled;  but  In  these  cases  the 
price  is  necessarily  higher,  as  freight  charges  must  be  Included. 
It  has  already  been  stated  that  the  method  by  which 
oxygen  Is  obtained  from  the  mixture  of  nitrogen  and  oxygen 
in  the  air,  consists  of  first  bringing  the  air  to  the  liquid 
condition  by  the  combined  application  of  high  pressure  and 
low  temperature,  and  then  separating  the  oxygen  and  nitrogen 
by  allowing  the  nitrogen  to  boll  off  from  the  mixed  liquid. 
Fig.  10  shows  a  diagrammatic  view  of  the  plant  employed 
for  this  purpose.  This  diagram  gives  a  comprehensive  idea 
of  the  principle  involved  and  the  general  character  of  the 
equipment  which  is  used.  The  diagram  is  presented  simplr 
as  an  adjunct  to  the  following  description,  and  many  details 
have  been  omitted.  It  Is  well  known  that  atmospheric  air 
contains  appreciable  quantities  of  carbon  dioxide  gas,  and 
the  first  step  in  the  manufacture  of  oxygen  by  the  liquid  air 
method  is  to  remove  the  carbon  dioxide.  This  is  done  by 
drawing  the  air  through  a  pit  containing  lime,  which  absorbs 
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the  carbon  dioxide  by  a  chemical  reaction  resulting  in 
the  formation  of  a  compound  known  as  calcium  carbide. 
After  leaving  the  lime  pit,  the  air  goes  to  a  flve-stage  com- 
pressor In  which  the  pressure  is  raised  to  3000  pounds  per 
square  Inch,  and  means  are  provided  for  cooling  the  air 
between  each  stage  of  compression  so  that  it  leaves  the 
compressor  at  about  room  temperature.  After  leaving  the 
compressor  the  air  is  delivered  through  pipe  A  to  the  "fore- 
cooler",  in  which  the  first  reduction  of  temperature  is  ef- 
fected. This  fore-cooler  is  equipped  with  three  sets  of  colls. 
The  first  coil  contains  carbon  dioxide  supplied  from  an 
external  refrigerating  system,  and  the  other  two  coils  contain 
the  oxygen  and  nitrogen  gas  which  have  already  been  separ- 
ated from  the  liquid  air  and  are  at   very  low  temperatures. 

As  a  result  of  its  passage  through  the  fore-cooler,  the 
temperature  of  the  air  has  been  reduced  to  about  zero  degrees 
C.  After  passing  through  the  fore-cooler,  the  air  enters 
pipe  B  which  carries  it  to  a  third  unit  of  the  plant,  known 
as  an  "interchanger."  This  pipe  B  leads  to  a  coil  C  which 
is  submerged  in  the  liquid  air  in  the  interchanger,  and  the 
purpose  of  passing  the  air  through  this  coil  will  be  subse- 
quently explained.  After  leaving  the  coil  C,  the  air,  which 
it  will  be  remembered  is  at  a  pressure  of  3000  pounds  per 
square  inch,  is  allowed  to 
pass  through  an  expansion 
valve  D,  where  the  pressure 
is  suddenly  released.  This 
results  in  a  rapid  expansion 
of  the  air,  that,  in  turn, 
causes  a  further  reduction  of 
temperature,  with  the  result 
that  the  air  is  brought  to  the 
liquid  condition  by  this  ap- 
plication of  the  Thomson- 
Joule  principle.  The  liquid 
air  passes  through  the  verti- 
cal pipe  to  the  top  of  the  in- 
terchanger where  it  is  dis- 
charged through  the  atomizer 
E,  which  is  located  at  the  top 
of  a  tower  filled  with  perfo- 
rated baffle  plates  F.  The 
liquid  air  passes  down  over 
these  baffle  plates  and  finally 
reaches  the  container  in  which 
the  coil  C  is  submerged. 

We  are  now  in  a  position 
to  go  back  to  the  reference 
which  was  made  to  the  pur- 
pose of  the  coil  (7.  It  will  be 
recalled  that  the  air  left  the 
fore-cooler  at  a  temperature 
of  approximately  zero  de- 
grees, and  although  this  is  a 
relatively  low  temperature,  it  is  quite  high  when  compared 
with  the  boiling  points  of  liquid  nitrogen  and  oxygen,  which 
are  194  and  184  degrees  C  below  zero,  respectively.  The 
result  is  that  the  passage  of  the  air  through  coil  C  causes 
the  liquid  in  the  container  to  boil  in  the  same  way  that  a 
coil  containing  high-pressure  steam  would  cause  water 
to  boil.  But  as  the  boiling  point  of  nitrogen  gas  is  10  degrees 
higher  than  that  of  oxygen,  the  nitrogen  must  be  removed 
from  the  liquid  before  the  oxygen  will  start  to  boil.  The 
result  is  that  the  nitrogen  gas  passes  up  through  the  baffle 
plates  /•'  in  the  tower,  and  in  so  doing  heats  the  licjuid 
air  sufficiently  to  remove  a  large  part  of  the  nitrogen  before 
the  liquid  actually  reaches  the  container.  The  boiling  of  the 
nitrogen  sets  up  a  pressure  in  the  interchanger  which  is 
sufficient  to  force  the  liquid  oxygen  up  through  the  pipe  G 
into  the  inner  tube  of  the  double  coil  H  which  surrounds 
the  tower  in  which  the  baffle  plates  F  are  located;  and  the 
nitrogen  which  has  been  removed  from  the  mixture  passes 
down  through  the  outer  tube  of  the  coil  H  which  surrounds 
the  tube  carrying  the  oxygen.  The  result  is  that  the  oxygen 
gradftally  rises  through  the  inner  tube  of  the  coil,  and  while 
doing  so  changes   from   the  liquid   to  the  gaseous  condition. 


RELIEF  VALVE 


rig.   8. 


In  order  to  keep  the  temperature  of  the  interchanger  down, 
the  coils  and  other  portions  of  the  apparatus  are  carefully 
Insulated  by  packing  the  space  in  the  outer  case  with  lamb's 
wool,  which  effectually  prevents  the  absorption  of  heat  from 
the  outside. 

After  passing  through  the  coil  H  in  the  interchanger,  the 
pipes  containing  the  oxygen  and  nitrogen — which  are  still 
at  a  very  low  temperature — are  carried  over  to  the  fore- 
cooler  where  they  enter  two  coils.  It  will  be  recalled  that 
in  the  preceding  description  of  the  fore-cooler,  mention  was 
made  of  these  coils  through  which  the  low-temperature 
oxygen  and  nitrogen  were  passed.  The  purpose  Is  to  utilize 
the  low  temperature  of  these  gases  to  assist  the  carbon 
dioxide  coil  in  reducing  the  temperature  of  the  air  as  it  passes 
through  the  fore-cooler  on  its  way  to  the  interchanger.  After 
passing  through  the  coil  in  the  fore-cooler,  the  oxygen  and 
nitrogen  pass  out  through  pipes  and  the  oxygen  is  ready  to 
be  collected  in  compression  cylinders.  At  the  present  time 
the  only  use  for  the  pure  nitrogen  gas  which  Is  made  by 
this  method  is  in  incandescent  electric  light  bulbs.  Nitrogen 
is  very  suitable  for  this  purpose  because  it  is  chemically 
inert,  and  so  does  not  have  any  effect  upon  the  incandescent 
filament.  Research  work  is  also' done  with  the  view  of 
developing  a  method  of  "fix- 
ing" the  nitrogen,  i.  e.,  of 
developing  a  method  of  chem- 
ically combining  the  nitrogen 
with  some  other  element  or 
elements  so  that  it  may  be 
used  as  a  fertilizer,  and  in 
various  chemical  industries. 
The  Linde  Air  Products  Co. 
is  prepared  to  guarantee  a 
purity  of  98.5  per  cent  for  its 
oxygen,  and  as  a  matter  of 
fact,  the  purity  is  in  the 
neighborhood  of  99  per  cent. 
The  1  per  cent  of  impurity 
is  nitrogen  which  is  chemi- 
cally inert,  so  that  it  has  lit- 
tle detrimental  effect  upon 
the  steel  or  other  metal 
which  is  being  welded. 


The  Electrolytic  Method  of 
Generatinfr  Oxytren 

For  those  shops  which  use 
oxygen  in  sufficient  quanti- 
ties to  warrant  the  installa- 
tion of  a  plant  for  generating 
the  gas  by  the  electrolysis  of 
water,  there  is  probably  no 
more  satisfactory  method.  It 
is  well  known  that  water  is 
composed  of  two  parts  of  hy- 
drogen chemically  united  to  one  part  of  oxygen,  and  that 
when  an  electric  current  is  passed  through  water — with  the 
necessary  amount  of  sodium  hydroxide,  potassium  hydroxide, 
or  some  other  chemical  dissolved  in  it  to  make  the  solution 
a  conductor  of  electricity — the  chemical  bond  between  the 
hydrogen  and  oxygen  will  be  broken  down.  The  result  is  that 
hydrogen  gas  is  given  off  at  the  cathode  or  negative  pole, 
and  that  oxygen  is  liberated  at  the  anode  or  positive  pole  of 
the  electrolytic  cell. 

In  the  manufacture  of  oxygen  by  this  method,  the  electro- 
lyzer  in  which  the  dissociation  of  the  hydrogen  and  oxygen 
takes  place  is  so  arranged  that  the  two  gases  are  kept 
separate  from  each  other  and  carried  off  through  individual 
pipes.  iFig.  11  shows  the  arrangement  of  the  type  of  electro- 
lytic cell  made  by  the  Davis-Bournonville  Co.  The  reservoir 
in  which  the  potassium  hydroxide  solution  is  contained  is 
divided  by  a  metal  plate  .-l ;  and  an  anode  B.  on  which  the 
oxygen  is  formed,  is  suspended  in  the  solution  on  each  side  of 
the  partition.  The  cell  itself  is  made  of  metal,  and  the  con- 
tainer and  metal  partition  form  the  cathode  or  negative 
pole  from  which  hydrogen  is  evolved.  To  provide  for 
keeping  the  oxygen  and  hydrogen  separate,  an  asbestos  cur- 
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tain  surrounds  each  of  the  anodes  li;  this  curtain  extends 
almost  to  the  top  of  the  cell  and  keeps  the  oxygen  separate 
from  the  hydrogen.  The  oxygen  gas  is  carried  off  through 
the  two  pipes  D  which  are  connected  with  the  off-take  pipe  E, 
that  carries  the  oxygen  from  all  of  the  cells  to  the  gas  holder 
In  which  It  is  collected.  Similarly,  the  hydrogen  is  carried 
oft  from  the  cell  through  pipe  F,  which  is  connected  with 
pipe  G  that  carries  the  hydrogen  from  all  of  the  cells. 

When  the  electric  current  Is  passed  through  the  cell,  the 
entire  volume  of  water  is  placed  in  a  state  of  charge,  which 
results  in  the  liberation  of  oxygen  at  the  anode  and  hydrogen 
at  the  cathode.  There  is  no  tendency  for  these  gases  to  be 
liberated  at  any  point  except  at  their  respective  terminals  in 
the  cell,  and  so  the  asbestos  separator  C  will  keep  the  two 
gases  from  mixing.  It  is  important,  however,  for  the  pres- 
sure of  the  oxygen  and  hydrogen  to  be  kept  the  same,  in  order 
to  avoid  the  tendency  for  the  gas  at  higher  pressure  to  be 
forced  through  the  asbestos  curtain.  This  equalization  of  the 
pressure  is  provided  for  by  having  the  two  pipes  E  and  O 
pass  the  gas  which  they  carry  through  two  water  seals. 
These  are  arranged  so  that  the  pressure  head  of  water  is 
the  same  in  each  seal,  and,  as  a  result,  the  back  pressure 
exerted  on  the  oxygen  and  hydrogen  leaving  the  cells  is 
maintained  exactly  the  same.  Some  factories  make  a  practice 
of  collecting  the  hydrogen  gas  which  is  generated,  for  use  in 
oxy-hydric  cutting  torches;  and,  in  certain  cases,  the  hydrogen 
has  been  employed  for  lilling  the  bulbs  of  incandescent  electric 
lights.  In  many  shops,  however,  it  is  not  found  worth  while 
to  attempt  to  utilize  the  hydrogen,  and  in  such  cases  this 
gas  is  allowed  to  pass  off  into  the  atmosphere. 

Fig.  12  shows  the  arrangement  of  a  complete  plant  for  the 
generation  of  oxygen  an,d  hydrogen  by  the  electrolytic  method. 
In  which  provision  is  made  for  collecting  both  the  oxygen 
and  hydrogen.  In  this  Illustration,  the  motor  generator 
which  supplies  current  to  the  electrolytic  cells  is  shown  at  A. 


The  cells  are  shown  at  B ;  the  gas  holders  for  the  oxygen 
and  hydrogen,  at  C  and  D,  respectively;  the  compressors  for 
compressing  the  oxygen  and  hydrogen,  at  E  and  F;  and  the 
pressure  tanks  to  which  the  compressors  deliver  the  oxygen 
and  hydrogen,  at  G  and  H.  It  will  also  be  noted  that  pro- 
vision is  made  for  connecting  portable  cylinders  /  and  J 
direct  to  the  compressors  so  that  these  cylinders  may  be 
filled  with  oxygen   and   hydrogen. 

In  presenting  a  description  of  thf^  operation  of  the  plant,  it 
will  simplify  matters  to  refer  only  to  the  equipment  used 
for  the  generation  and  compression  of  the  oxygen.  The 
equipment  shown  for  handling  the  hydrogen  gas  works  on 
exactly  the  same  principle,  so  that  one  description  will  apply 
in  both  cases.  Upon  leaving  the  electrolytic  cells  B.  the 
oxygen  is  passed  along  to  the  gas  holder  C,  which  is  of  the 
standard  type  in  which  an  inverted  bell  Is  suspended  over 
water  by  means  of  a  counterweight.  As  the  oxygen  enters 
the  gas  holder  the  bell  rises,  and  when  it  has  reached  a 
predetermined  limit — or  when  the  gas  holder  is  filled  to  Its 
capacity — an  automatic  switch  is  thrown  which  starts  the 
electric  motor  that  drives  the  oxygen  compressor  E.  This 
results  in  pumping  oxygen  out  of  the  gas  holder  and  com- 
pressing it  in  the  oxygen  pressure  tanks  G.  These  tanks 
are  usually  arranged  for  a  maximum  pressure  of  300  pounds 
per  square  inch,  and  when  this  has  been  obtained  a  pres- 
sure regulator  of  the  Bourdon  spring  type,  which  is  located 
on  the  switchboard  A',  throws  a  relay  that,  in  turn,  trips  the 
compressor  motor  switch  and  stops  the  compressor. 

While  the  compressor  is  in  action  it  will  be  evident  that 
oxygen  is  being  withdrawn  from  the  gas  holder  r.  with  the 
result  that  the  bell  descends;  and  when  the  bell  has  reached 
the  lower  limit  of  its  travel — so  that  practically  all  of  the 
oxygen  has  been  pumped  out  of  the  holder — an  independent 
electric  switch  will  be  thrown  to  stop  the  compressor  motor. 
When  the  compressor  is  stopped  in  this  way,  the  motor  gen- 
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erator  A  continues  to  run  so  that  the  supply  of  oxygen 
from  the  electrolytic  cells  B  is  continued  until  the  gas  holder 
C  is  filled  to  its  capacity.  When  this  result  is  obtained  the 
normal  sequence  of  events  would  be  for  the  switch  which 
governs  the  compressor  motor  to  be  thrown  over,  in  order 
to  start  the  compressor.  It  may  happen,  however,  that  the 
pressure  in  the  oxygen  tanks  G  is  at  the  maximum  of  300 
pounds  per  square  inch;  when  such  is  the  case  means  are 
provided  to  make  it  impossible  for  the  switch  to  be  thrown 
to  start  the  compressor  motor.  Under  such  conditions,  an 
automatic  switch  is  thrown,  which  stops  the  motor  generator 
and  cuts  off  the  generation  of  oxygen  in  the  electrolytic  cells. 
As  soon  as  the  oxygen  in  the  pressure  tanks  has  been  par- 
tially consumed,  thus  lowering  the  pressure,  the  compressor 
motor  automatically  starts  to  deliver  more  oxygen  to  the 
pressure  tanks,  with  the  result  that  the  gas  holder  starts  to 
descend.  This,  in  turn,  closes  the  switch  controlling  the 
motor-generator  set,  which  restarts  the  motor-generator  and 
causes  the  electrolytic  cells  to  begin  to  generate  more  oxygen. 
The  500-ampere  cell  requires  1%  gallon  of  water  to  be  added 
each  twenty-four  hours,  and  the  1000- 
ampere  cell  requires  2%  gallons  of  water 
per  twenty-four  hours;  otherwise  the 
only  attention  necessary  is  the  mainten- 
ance of  the  different  units  of  the  plant 
in  running  order,  and  this  takes  very 
little  time.  The  purity  of  the  oxygen 
generated  by  this  process  is  in  excess  of 
99  per  cent. 

Acetylene 

Acetylene  has  been  known  for  a  great 
number  of  years,  having  been  discov- 
ered in  1836,  but  until  1892  its  production 
was  merely  a  laboratory  experiment.  In 
that  year  calcium  carbide  was  accidentally 
manufactured  in  an  electric  furnace  at 
the  works  of  the  Willson  Aluminum  Co., 
in  North  Carolina.  It  was  considered  of 
no  value  and  was  thrown  into  the  river. 
It  was  then  accidentally  discovered  that 
the  gas  arising  from  it  when  thrown  into 
water,  would  ignite,  and  a  further  inves- 
tigation proved  that  this  was  acetylene. 
Its  commercial  exploitation  began  shortly 
afterward  in  its  use  for  isolated  lighting 
plants,  as  in  a  suitable  burner  it  produces 
an  intensely  white  and  very  pleasing 
flame;  and  as  the  generation  is  compara- 
tively easy  and  safe,  it  has  attained  a 
wide  popularity. 

Acetylene  is  composed  entirely  of  car- 
bon and  hydrogen,  both  of  which  ele- 
ments, when  combined  with  oxygen, 
burn,  producing  heat.  Acetylene  has  the 
property  of  having  more  heat  units  per 
cubic  foot  than  any  other  gas;  it  contains  in  this  volume 
1630  heat  units,  or  nearly  Ave  times  as  many  heat  units  as 
hydrogen.  Consequently,  if  it  were  completely  burned,  it 
would  produce  the  maximum  temperature  possible  in  a  gas 
flame.  This  was  appreciated  by  a  number  of  experimenters, 
but  they  found  great  danger  from  its  explosive  properties. 
For  instance,  if  mixed  with  air  and  compressed  to  about  30 
pounds  gage  pressure,  it  explodes.  Even  if  not  mixed  with 
air  it  cannot  be  compressed  above  this  pressure  and  subjected 
to  heat,  shock  or  other  disturbances  without  being  decom- 
posed into  its  elements;  and  then  a  violent  explosion  results. 
This  is  one  reason  why  acetylene  generators  must  be  properly 
designed  and  taken  care  of;  also,  to  prevent  overheating,  a 
large  excess  of  water  should  be  used,  as  one  pound  of  carbide 
will  raise  the  temperature  of  one  gallon  of  water  90  degrees  F. 

It  has  been  found,  however,  that  certain  liquids  have  the 
peculiar  property  of  absorbing  many  volumes  of  acetylene. 
The  most  satisfactory  liquid  for  this  purpose  is  acetone,  and 
this  is  used  in  all  compressed  acetylene  tanks  at  the  present 
time.     It  is  also   found   advantageous  and   safer  to   fill   these 
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cylinders  completely  full  of  asbestos  or  other  porous  material, 
so  that  there  will  be  no  chance  of  dead  spaces  which  might 
otherwise  become  filled  with  air  and  make  the  cylinders 
more  or  less  unsafe.  In  this  porous  material  is  contained 
the  acetone,  and  in  the  acetone  is  dissolved  the  acetylene. 
It  Is  perfectly  safe  to  compress  acetylene  into  such  tanks, 
and  they  have  been  subjected  to  the  most  violent  shocks, 
such  as  firing  a  rifle  bullet  through  them,  dropping  large 
weights  on  them,  and  even  putting  them  into  hot  fires, 
without  explosion.  Acetylene  may  also  be  produced  In  a 
generator  suitable  for  the  purpose  by  bringing  in  contact 
water  and  calcium  carbide.  This  produces  gas  more  cheaply 
than  that  furnished  in  tanks,  and  if  the  generator  is  of  the 
proper  design,  it  will  be  found  entirely  satisfactory  for  most 
welding. 

Generatlntr  Acetylene  Gas 

When  calcium  carbide  is  brought  into  contact  with  water, 

acetylene    is    given    off    and    slaked    lime    left    as    a    residue. 

There  are  three  kinds  of  generators,  the  essential  differences 

being  the   methods  of   uniting   the   carbide   and   the   water. 

These  methods   are: 

1.  Dropping   the   carbide   into  a  large 
body  of  water. 

2.  Allowing  the   water   to   rise  slowly 
against  the  carbide. 

3.  Dropping  the  water  on  the  carbide. 
The  first  is  by  far  the  safest  method; 

it  keeps  the  pressure  uniform,  gives 
cooler  and  purer  gas,  and  is  in  every  way 
to  be  preferred.  In  any  case,  the  direc- 
tions furnished  by  the  makers  of  the 
generator  should  be  strictly  followed,  or 
an  explosion  may  result.  The  safety 
valve  should  be  tested  daily  to  be  sure 
that  it  is  working  properly;  the  regulator 
should  be  kept  in  condition  so  that  the 
working  pressure  will  be  kept  within 
proper  limits;  leaks  of  all  kinds  should 
be  carefully  avoided;  and  the  feeding 
mechanism  should  be  stopped,  and  the 
cut-out  valve  in  the  supply  pipe  shut  off 
every  night  or  when  the  generator  is  out 
of  service  for  any  length  of  time.  Keep 
flames  or  lights  of  any  kind  away.  An 
excess  of  precaution  is  advisable  in  hand- 
ling acetylene,  and  the  matter  of  insur- 
ance should  receive  special  attention,  as 
improper  location  or  installation  may  in- 
validate any  insurance  in  force.  If  the 
generator  is  worked  too  hard  it  will  be- 
come hot,  and  in  this  condition  is  dan- 
gerous. The  maker  can  say  how  many 
torches  of  a  given  size  should  be  con- 
nected and  working  at  one  time.  If  a 
generator  becomes  hot  for  any  reason, 
stop  the  use  and  generation  of  gas  until  it  is  cooled  down,  no 
matter  how  long  it  takes. 

A  generator  with  carbide  in  it  should  never  be  moved 
around;  it  it  liable  to  be  upset,  and  the  water,  coming  sud- 
denly in  contact  with  a  large  quantity  of  the  carbide,  will 
raise  the  pressure  to  the  explosive  point,  which  is  about  30 
pounds  per  square  inch  when  acetylene  has  any  air  mixed 
with  it.  Fatal  accidents  have  occurred  from  this.  Freezing 
must  be  guarded  against,  but  if  thawing  out  is  necessary, 
hot  water  applied  externally  is  the  only  safe  method  to  use. 
Where  flash-back  chambers  are  provided,  keep  them  in  proper 
condition,  filling  them  with  water  every  time  carbide  is  put 
in.  If  any  part  of  the  generator  is  not  understood  by  the 
user,  consult  the  manufacturers;  they  will  give  full  instruc- 
tions and  advice. 

The  end  of  the  discharge  pipe  for  the  residue  should  be 
where  it  can  be  seen,  so  that  if  there  is  a  loss  of  v.-ater  due 
to  a  leaky  valve,  it  can  be  noticed.  If  water  is  gradually 
lost,  it  may  in  time  entirely  drain  out,  and  the  generator 
will  run  hot.     It  will  not  give  a  sufficient  or  uniform  supply 
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of  gas  and  will  be  In  a  dangerous  condition.  Do  not  open 
the  hand-hole,  or  any  opening  in  the  body  of  the  generator, 
under  such  conditions,  as  it  is  liable  to  produce  an  explosion. 
Let  the  generator  cool  down  until  it  reaches  the  room  tem- 
perature. The  proper  method  of  handling  depends  on  the 
type  of  generator,  and  if  one  is  not  sure  what  to  do,  he 
should  consult  the  manufacturer.  Explosions  will  never 
occur  if  the  generator  is  watched  and  handled  in  the  proper 
way. 

There  are  two  general  types  of  acetylene  generators  used 
in  the  United  States,  which  are  called  high-  or  medium- 
and  low-pressure,  respectively.  The  first  uses  acetylene  under 
a  pressure  as  high  as  6  pounds  per  square  inch  at  the  torch, 
while  the  other  uses  a  pressure  of  only  about  as  many  ounces. 
The  torches  for  these  two  systems  are  entirely  different  in 
construction,  and  must  be  handled  differently  in  operation. 
Care  must  be  taken  to  follow  the  instructions  of  the  manu- 
facturers in  regard  to  their  operation  in  every  case,  or  sat- 
isfactory results  will  not  be  obtained. 

Impurities  in  Calcium  Carbide 

Calcium  carbide,  being  made  of  coal  or  coke  and  lime  by 
heating  them  together  in  an  electric  furnace,  naturally  con- 
tains some  of  the  impurities  in  these  substances.  Neither 
coal  nor  coke  is 
free  from  sul- 
phur, nor  Is  lime 
entirely  free 
fro  m  phospho- 
r  u  s  ;  therefore, 
acetylene  made 
in  a  generator 
will  contain 
more  or  less  sul- 
phuretted hydro- 
gen and  phos- 
phoretted  hydro- 
gen, the  amount 
depending  on  the 
purity  of  the 
original  m  a  t  e  - 
rials.  These  im- 
purities, and  the 
exceedingly  fine 
dust  that  is 
.sometimes  car- 
ried over  with 
the  gas,  give  to 
the  welding 
II  a  ni  ('  a  some- 
w  h  a  t  yellow 
color  which  is 
not  noticed 
when     dissolved 

.       ,  Fig.    12.     Plan    of    El 

acetylene    is 

used,  the  flame  then  having  a  slight  violet  tinge. 

The  presence  of  these  sulphur  and  phosphorus  compounds 
can  be  shown  by  a  very  simple  test.  Moisten  a  piece  of  white 
blotting  paper  with  a  10  per  cent  solution  of  nitrate  of  silver 
and  turn  a  Jet  of  acetylene  on  it.  If  these  gases  are  present, 
the  moistened  spot  will  turn  black,  and  a  rough  idea  may 
be  obtained  of  the  amount  of  the  impurities  by  the  rapidity 
with  which  the  action  takes  place,  Inasmuch  as  both  sul- 
phur and  phosphorus,  when  present  in  more  than  very  slight 
amounts,  are  injurious  to  iron  and  steel,  it  is  necessary  to 
provide  for  the  removal  of  these  gases  from  acetylene,  it 
important  welds  are  to  be  made.  The  importance  of  purify- 
ing generator  acetylene  is  not  realized  In  this  country, 
allhoush  both  in  England  and  on  the  Continent  purifiers 
are  in  quite  general  use.  They  are  of  comparatively  simple 
construction,  and  it  is  believed  that  it  is  only  a  question  of 
time   until   their   use   will   be  general   in   this   country. 

Sulphur  and  phosphorus  compounds  are  not  so  injurious 
to  otluT  metals  as  to  iron  or  steel,  and  as  the  quantities  are 
small    when    good    carbide    is    used,    ordinary    work    is    not 
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seriously  damaged.  The  dust  carried  over  the  gas  consists 
very  largely  of  lime,  which  has  an  exceedingly  injurious 
effect  on  any  steel  or  iron  weld. 

A  yellow  deposit  on  the  lime  residue  indicates  that  the 
generator  has  been  working  at  too  high  a  temperature,  and 
in  fact,  a  dangerous  one.  It  is  not  often  that  this  is  found. 
Generators  for  Acetylene  Gas 
Fig.  13  shows  the  form  of  generator  developed  by  the 
Davls-Bournonville  Co.  for  use  with  its  positive-pressure  (of- 
ten erroneously  referred  to  as  high-pressure)  torches.  In 
this  generator  the  carbide  Is  introduced  Into  the  hopper  A 
through  two  filling  holes  at  the  top  of  the  generator.  As 
acetylene  is  an  extremely  Inflammable  gas,  it  must  be  bandied 
with  considerable  care.  The  operation  of  acetylene  genera- 
tors has  been  made  the  subject  of  careful  study  in  the  labor- 
atories of  the  fire  underwriters.  At  present,  the  rules  of  the 
Insurance  companies  require  a  generator  to  be  operated  under 
such  conditions  that  the  gas  will  be  produced  at  the  rate  of 
1  cubic  foot  per  pound  of  carbide  per  hour.  As  a  result, 
means  must  be  provided  for  dropping  the  calcium-carbide 
from  the  hopper  A  into  the  water  in  the  generator  at  a 
prescribed  rate.  This  is  accomplished  by  means  of  a  clock 
motor  which  Is  driven  by  the  counterweight  B.    This  motor 

causes  the  rota- 
tion of  a  disk  at 
the  bottom  o  t 
the  hopper,  and 
as  the  disk  re- 
volves the  car- 
bide Is  swept  off 
by  an  Inclined 
plate  or  vane. 

With  acety- 
lene gas  under 
pressure  of 
more  than  two 
atmospheres  — 
approximately 
3  0  pounds  per 
inch  —  there  is 
danger  of  endo- 
therraic  explo- 
sion; and  to 
provide  an  ade- 
quate margin  of 
safety,  the  pres- 
sure of  the  gas 
in  the  generator 
is  not  allowed 
to  exceed  15 
pounds  per 
square  inch. 
When  the 
pressure  reaches 
15  pounds  per  square  inch,  the  first  one  of  these  two  dia- 
phragms is  distended,  with  the  result  that  a  locking  device 
stops  the  clock  motor  and  hence  cuts  off  the  supply  of  calcium- 
carbide.  As  a  safety  device,  a  second  flexible  diaphragm  is 
provided  which  operates  at  a  pressure  slightly  above  15 
pounds  per  square  inch.  In  case  the  first  diaphragm  should 
fail  to  work,  the  second  one  would  rise  and  engage  a  locking 
clutch  which  stops  the  motor.  In  addition,  a  safety  valve  is 
provided  at  C  which  will  blow  off  In  the  event  of  the  pressure's 
rising  above  the  required  point.  This  safety  valve  is  con- 
nected to  a  pipe  which  extends  up  above  the  roof  of  the 
generating  house  so  that  the  acetylene  may  be  discharged 
into  the  atmosphere.  In  this  way  all  danger  of  explosion  Is 
eliminated. 

Lump  carbide,  designated  as  the  lU  by  =S  Inch  sire.  Is  used 
in  the  generator.  When  this  carbide  is  dropped  from  the 
hopper,  it  sinks  to  the  bottom  of  the  water  in  the  generator, 
and  as  a  result  the  acetylene  gas  which  is  liberated  must 
rise  through  the  full  depth  of  water.  Two  advantages  are 
secured  in  this  way:  first,  the  acetylene  receives  a  preliminary 
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washing  in  the  generator;  and  second,  the  heat  produced  by 
the  chemical  reaction  of  the  carbide  with  the  water  is  ab- 
sorbed by  the  water  so  that  the  gas  is  passed  on  at  a  rela- 
tively low  temperature.  Upon  leaving  the  generator,  the  gas 
passes  into  the  pipe  D  which  carries  it  to  the  bottom  of  the 
flash-back  chamber  E.  This  chamber  is  full  of  water  and 
serves  the  double  purpose  of  giving  the  gas  a  second  washing 
and  forming  a  water  seal  between  the  service  pipe  and 
the  acetylene  in  the  generator.  After  passing  through  the 
flash-back  chamber  the  gas  enters  the  filter  F  which  is  filled 
with  mineral  wool  that  serves  to  remove  suspended  impuri- 
ties, and  upon  leaving  this  chamber  the  gas  enters  the  service 
pipe  G,  from  which  connection  is  made  direct  to  the  torches. 
It  is  not  within  the  scope  of  this  article  to  give  instructions 
regarding  the  operation  of  the  acetylene  generator,  but  the 
manufacturers  issue  a  booklet  in  which  complete  information 
is  given  in  regard  to  this  branch  of  the  welding  and  cutting 
industry.  The  generators  are  made  in  five  sizes,  with  capaci- 
ties for  charges  of  25,  50,  100,  200,  and  300  pounds,  respec- 
tively. One  pound  of  carbide  will  produce  iVz  cubic  feet  of 
acetylene,  so  that  the  different  sizes  of  generators  will  pro- 
duce  112,  225, 
450,  9  0  0,  and 
1350  cubic  feet 
of  acetylene 
from  a  single 
charge.  These 
generators  are 
intended  for  use 
in  shops  where 
the  acetylene  is 
used  direct  from 
the  generator, 
but  the  Davis- 
I5ournonville  Co. 
also  makes  a 
generator 
known  as  the 
"Navy"  type, 
which  is  design- 
ed for  use  in 
connection  with 
a  compression 
plant  for  collect- 
i  n  g  the  acety- 
1  e  n  e  in  cylin- 
ders for  porta- 
ble  use,  and 
acetylene  can 
also  be  taken  di- 
rect from  the 
generator  under 
pressure  for  use 
in  the  cutting  and  wehling  torches.  In  this  type  of  plant, 
provision  is  made  for  drying  the  acetylene  and  removing 
the  air   from   it  preparatory   to   compression. 

The  generators  which  have  just  been  described  are  made 
for  installation  in  a  fixed  position,  but  for  some  classes  of 
work  it  is  desirable  to  be  able  to  move  the  source  of  acety- 
lene about  from  place  to  place.  To  meet  this  requirement, 
the  Davis-Bournonville  Co.  makes  two  styles  of  portable  out- 
fits which  are  shown  in  Figs.  14  and  15.  In  one  of  these,  a 
two-wheeled  truck  is  employed,  on  which  are  mounted  an 
oxygen  cylinder  and  a  cylinder  containing  the  acetylene  gas. 
In  the  other  style  of  portable  outfit,  an  acetylene  generator 
and  a  battery  of  oxygen  cylinders  are  mounted  on  a  four- 
wheeled  truck.  This  equipment  is  made  with  either  the  25- 
pound  or  50-pound  acetylene  generator,  and  with  a  corre- 
sponding number  of  oxygen  cylinders,  according  to  the  re- 
quirements of  the  plant  in  which  it  is  to  be  used.  It  is 
often  found  convenient  to  use  one  of  these  portable  outfits  to 
avoid  the  necessity  of  moving  heavy  work,  or  for  working  in 
different  places  in  large  factories,  where  it  Is  easier  to  take 
the  torch  to  the  work  than  to  bring  the  work  to  the  torch. 
Pig.  16  shows  the  generator  furnished  by  the  Oxweld  Acety- 
lene Co.     This  is  a  low-pressure  generator,  used  in  connection 
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with  the  company's  low-pressure  torch.  The  illustration, 
with  the  arrows  indicating  the  flow  of  the  gas,  shows  clearly 
the  action  of  the  generator.  The  apparatus  to  the  left  is  the 
generator  proper,  while  that  to  the  right  is  the  gasometer,  used 
for  storing  the  gas  at  low  pressure. 
Plplntr 
Acetylene  piping  should  be  carefully  designed,  especially 
in  regard  to  size.  Frequently  trouble  is  caused,  particularly 
in  the  case  of  low-pressure  systems,  by  having  the  pipe  too 
small.  The  manufacturers  of  the  equipment  will  give  advice 
in  this  connection.  Acetylene  piping  can  be  put  together  with 
ordinary  screw  joints  and  pipe  grease;  or  other  lubricants, 
such  as  red  or  white  lead,  may  be  used.  It  is  better,  how- 
ever, to  weld  the  pipe  and  insure  in  this  way  against 
leakage. 

In   the   case   of  oxygen   piping,   no   grease   or   oil   whatever 
should  be  used,  if  it  is  put  together  with  screw  joints,  as  a 
lubricant   should   not   be   depended   on   to   make   a   pipe  joint 
in    any    case,    but    only    to    allow    the    threads    to    be    easily 
screwed  into  place,  the  joint  depending  on  the  threads.     Soap 
answers  the  purpose  for  oxygen  pipe  very  well.     It  is,  how- 
fever,     advisable, 
as  in  the  case  of 
acetylene    p  i  p  - 
Ing,  to  weld  the 
joints.   Piping 
for  both   oxygen 
and      acetylene 
should  be  galva- 
nized.   The  ends 
of    all    pipes 
should  be  ream- 
ed  out   to   make 
the    pipe    of 
uniform    size 
throughout 
Where  piping  is 
welded,   no   fi  t  - 
tings   should    be 
used.      Valves 
should  be  of  the 
best  quality  and 
o  f       suflBciently 
large  area,   par- 
ticularly with  a 
low-pressure  sys- 
tem, to  avoid  re- 
ducing the  pres- 
sure.    After  the 
piping  is  all 
erected,       it 
should  be  tested 
to    at    least    100 
pounds  pressure  per  square  inch,  and   leaks,  if  any,  stopped. 
The  best   method   of  testing   is  with   soap  suds,   brushed   not 
only  on  the  Joints,  but  all  over  the  pipe,  as  there  are  sometimes 
pin   holes  or  slight  defects  in   the  body  of  the  pipe. 
Acetylene  and  Oxytren  Tanks 
Portable   acetylene   tanks    are    provided    by    the   makers   of 
acetylene  gas,  from  whom  they  may  be  obtained  on  reasonable 
terms.     The  cost  of  the  gas  is  about  2Vj  times  that  made  in 
a   generator,   but    this   expense    is    warranted    in    some    cases 
even    for   shop   work,   on    account   of   the   tanks   costing   less 
than   the  generator.     Each   case   has   to   be  considered  separ- 
ately.    The  larger  the  shop,  the  greater  the  advantage  in  the 
use  of  a  generator.     The  charging  pressure  of  these  tanks  is 
about   225  pounds  per  square  inch,  but  this  varies  so  much 
with  the  temperature  that  the  pressure  alone  is  no  indication 
of   the   amount    of  gas   in   the   tank.     It    is   sometimes   found 
that  after  working  an  hour  or  so,  the  pressure  is  equal  to  or 
greater  than  that  at  the  start,  due  to  the  tank  being  warmer. 
Tanks  should  be  kept  in  a  cool  place  and  the  outlet  capped 
to  be  sure  that  there  is  no  chance  for  a  leak. 

Compressed  acetylene  should  never  be  used  at  a  greater 
rate  per  hour  than  one-seventh  of  the  capacity  of  the  tank. 
For  instance,  if  a  tank  holds  300  cubic  feet,  45  cubic  feet  per 
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hour  is  about  the  maximum  rate  at  which  the  acetylene 
should  be  drawn.  If  it  is  necessary  to  use  a  torch  large 
enough  to  exceed  this  rate,  two  or  more  tanks  should  be 
coupled  together  with  manifolds  which  can  be  procured  from 
the  manufacturers  of  the  tanks,  or  made  in  any  good  machine 
shop.  A  greater  rate  of  discharge  than  that  stated  above 
results  in  some  of  the  acetone  being  drawn  out,  which  is 
liable   to   cause   bad   welds. 

The  Federal  law  requires  that  in  shipping  a  tank  contain- 
ing oxygen,  or  a  full  acetylene  tank,  a  label  be  pasted  on  it, 
colored  green  or  red,  respectively,  and  worded  according  to 
the  instructions  on  the  subject  issued  by  the  Bureau  of  Ex- 
plosives, 30  Vesey  St.,  New  York  City,  from  which  copies  may 
be  obtained.  Empty  oxygen  tanks  need  no  label,  but  the  bill 
of  lading  or  express  receipt  should  specify  that  the  tanks  are 
empty,  in  order  to  obtain  the  advantage  of  the  lower  freight 
rate.  Empty  acetylene  tanks  must  have  the  red  label  re- 
moved before  shipment  and  can  only  be  shipped  by  freight. 
Any  tank  found  to  be  detective  should  be  tagged,  and  the 
manufacturers  notified  by  letter.  It  occasionally  happens  that 
a  valve  cannot  be  shut.  Such  a  matter  should  be  reported  to 
the  manufacturers,  and  if  the  valve  is  found  defective,  they 


sideration,  particularly  with  a  low  roofed  building,  as  the  heat 
from  heavy  welding  fires  is  great.  Overhead  wooden  truss 
members  and  Joists  should  have  the  accumulation  of  dust 
cleaned  oft  at  frequent  intervals,  as  it  Is  liable  to  catch  fire 
from  charcoal  sparks.  A  coat  of  whitewash,  using  the  acety- 
lene generator  residue,  is  a  good  thing  to  keep  sparks  from 
catching,  as  well  as  being  of  considerable  assistance  in  lighting 
the  shop.  Charcoal  fires  should  be  kept  covered  with  asbestos 
paper  to  hold  sparks  down.  It  should  be  remembered  that 
even  if  the  fire  insurance  were  paid  the  day  after  the  fire, 
there  would  be  a  great  loss  from  not  being  able  to  do  business 
and  that,  therefore,  all  precautions  should  be  taken.  Insur- 
ance should  be  considered  as  a  protection  against  the  mis- 
takes of  others,  and  not  as  a  license  to  be  careless.  If  every- 
one would  act  as  If  no  insurance  could  be  collected  for  damage 
caused  by  his  own  carelessness,  there  would  be  fewer  fires, 
and  insurance  rates  would  not  be  as  high  as  they  are. 
Eye  Protection 
Dark  glasses  should  always  be  worn  while  welding,  as  one's 
eyes  are  liable  to  be  injured,  particularly  by  the  intense  glare 
from  the  flux  used  in  welding  cast  iron.  For  cast  iron,  very 
dark  glasses,  with  a  greenish  tinge,  are  most  suitable.    For 
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will  make  an  adjustment  for  the  amount  of  gas  lost.  All 
tanks,  both  oxygen  and  acetylene,  are  provided  with  safety 
disks  or  plugs.  These  are  intended  to  prevent  excessive  pres- 
sure caused  by  heat  or  otherwise,  by  allowing  the  gas  to 
escape  gradually  and  thus  prevent  an  explosion.  In  some 
cases  these  safety  devices  are  so  arranged  that  they  are 
sealed  to  prevent  tampering  with  them.  If  this  seal  Is  broken 
no  adjustment  will  be  made.  Therefore,  if  anything  goes 
wrong  with  the  valve  or  disk,  do  not  attempt  to  repair  it, 
but  return  it  in  exactly  the  condition  in  which  it  was  found. 
(If  course,  it  an  acotylono  tank  .■should  leak,  it  should  be 
placed  out  of  doors  to  avoid  danger  of  explosion.  The  per- 
centage ot  such  ditllculties  is  exceedingly  small. 
Fire  Risk 
Chlorate  of  potash  and  carbide  are  both  dangerous  from  a 
fire  standpoint,  and  should  be  kept  outside  of  the  shop,  pre- 
ferably in  a  shed  separated  entirely  from  the  building.  Most, 
if  not  all,  cities  regulate  the  storage  of  these  chemicals.  If 
possible,  a  shop  location  should  be  selected  away  from  a  bad 
lire  risk,  such  as  a  lumber  yard,  planing  mill,  cabinet  shop, 
oil  store,  etc.,  as  these  automatically  increase  the  insurance 
rate  no  matter  how  well  the  welding  shop  is  protected.  The 
installing  of  automatic  sprinklers  should  receive  careful  con- 


other  metals,  lighter  colored  glasses  are  better,  as  they  permit 
a  clearer  vision  of  what  is  being  done.  In  any  case,  glasses 
are  dark  enough,  if  immediately  after  welding  It  Is  possible 
to  see  clearly,  without  being  bothered  with  white  spots  in 
front  of  the  eyes  after  taking  oft  the  glasses. 

Machine  Tool  Equipment  (or  Weldlntr  Shops 

The  machine  tool  equipment  to  be  provided  will  depend 
upon  circumstances.  For  a  shop  where  welding  alone  Is  done, 
the  following  should  be  provided:  24-inch  upright  drill;  floor 
stand;  two-spindle  emery  wheel  for  10-inch  wheels;  flexible 
shaft  grinder  with  6-inch  wheel.  These  tools  can  be  driven  by 
a  small  electric  motor,  if  current  is  available.  Any  other 
motive  power  can  be  used,  although  a  gasoline  engine  should 
be  carefully  installed  to  avoid  fire  risk.  The  author  permits 
no  gasoline  in  his  shops  under  any  pretext  whatever. 

For  a  large  shop,  or  where  a  good  machine  shop  Is  not 
available,  it  may  be  necessary  to  install  more  machinery.  The 
following  additional  tools  will  cover  practically  everything 
necessary:  Lathe,  20-inch  swing,  4  feet  between  centers: 
lathe,  30-inch  swing,  S  feet  between  centers;  planer,  36-inoh  by 
36-inch  by  6  feet;  pillar  shaper.  12-inch  stroke;  horizontal 
boring  mill,   4   feet  between   heads;    3-foot   plain   radial   drill. 

These  tools  must  be  accurate,  but  as  there  is  no  question 


96 


MACHINERY 


October,  1915 


of  production  in  quantity  Involved,  they  may  be  of  light  and 
simple  construction;  for  instance,  it  is  not  necessary  to  have 
quiclc  change-gears  on  the  lathes.  All  such  expense  should 
be  avoided.  Very  careful  thought  should  be  given  to  the 
machine  tool  equipment.  It  is  expensive,  and  unless  enough 
work  is  (lone,  it  will  not  pay  to  install  it,  but  it  will  be 
cheaper  to  do  the  work  with  hand  tools,  or  even  send  it  to  a 
shop  at  some  distance. 

The  real  cost  of  operating  a  machine  is  frequently  under- 
estimated. Interest,  depreciation,  repairs,  insurance  and 
laxes  have  to  be  paid,  even  if  not  charged  in  the  operating 
expenses.  Taking  the  sum  of  these  items  at  15  per  cent  per 
year  on  the  cost  of  a  machine,  and  assuming  the  installed 
cost  at  $2000,  there  will  be  a  monthly  expense  of  $25 
against  the  machine.  If  it  is  operated  200  hours  per  month, 
the  hourly  expense  will  be  I214  cents;  if  it  is  used  only  20 
hours  per  month,  the  hourly  expense  will  be  $1.25.  It  is 
evident  that  no  ordinary  charge  for  work,  say  60  or  75  cents 
per  hour,  will  cover  the  latter  expense,  which  Is  exclusive  of 
labor,  power  and  supplies.  Each  case  is  a  law  in  itself,  and 
all  that  is  urged 
is  that  careful 
and  intelligent 
consideration  be 
given,  to  avoid 
financial  loss. 
Other  Equipment 

It  is  generally 
necessary  to 
heat  pieces  be- 
fore welding  to 
obtain  a  sound 
weld  as  well  as 
to  economize  in 
the  gases.  For 
this  purpose, 
plain  blacksmith 
forges  are  the 
most  convenient 
for  small  work. 
Their  tuyeres 
should  be  level 
with  the  bottom 
of  the  pan, 
which  should  be 
of  cast  iron.  The 
pan  should 
measure  about 
23  by  36  inches 
inside  and 
about  4  inches 
deep,  which  will 
allow  the  bot- 
tom to  be  lined 
with  1  -  i  n  c  h 
thick  firebrick,  laid  in  fire-clay,  and  still  leave  the  sides  high 
enough  to  keep  the  fire  off  the  floor.  The  simplest  fan  drive 
is  good  enough,  as  it  is  never  used  except  in  starting  the 
fire.  It  is  well  to  have  plenty  of  forges,  as  a  good  welder 
on  moderate-sized  work  can  keep  two  or  three  busy  without 
any  difHculty. 

For  heavy  work  a  concrete  or  brick  floor  is  necessary;  this, 
if  of  concrete,  should  be  at  least  6  inches  thick,  laid  on  a  solid 
foundation  of  cinders  that  should  be  free  from  coal  and 
well  rammed;  and  proper  provision  should  be  made  for  drain- 
age. The  concrete  may  be  a  rather  lean  mixture,  but  should 
have  a  top  dressing  %  inch  thick  of  a  rich  cement  mortar. 
The  floor  should  be  about  10  feet  by  15  feet  or  12  feet  by  12 
feet,  preferably  the  former,  as  it  is  more  convenient  for  a 
number  of  fires.  Over  the  floor  should  be  some  kind  of 
hoist  of  a  capacity  of  about  3  tons,  which  will  handle  almost 
any  work  that  can  be  brought  into  the  shop.  The  kind  of 
hoist  depends  upon  the  circumstances,  such  as  the  construc- 
tion of  the  building,  space  around  the  floor,  etc.  A  jib  crane 
is  very  convenient,  but  expensive.  If  the  roof  trusses  are 
strong  enougli,  an  I-beam  extending  between  them  and  carry- 


ing a  trolley  and  chain  hoist  is  ample  and  cheap.  If  the 
floor  of  the  building  is  of  concrete,  be  sure  that  it  is  heavy 
enough  to  stand  considerable  heat.  Of  course  a  fire  should 
never  be  built  directly  on  the  concrete.  A  layer  of  firebrick 
can  be  placed  under  the  entire  area  to  be  covered  \9  the 
fire,  and  the  piece  laid  on  this  raised  enough  to  get  the  fire 
in  place;  or  plates  of  cast  iron  or  steel  can  be  laid  on  bricks 
to  give  air  space  underneath  and  the  fire  built  on  the  plates. 
Cast-iron  plates  1  by  3  feet  are  best.  They  should  have 
1-inch  holes  cored  in  them  about  6  inches  apart  for  draft,  and 
when  setting  up,  they  should  be  left  slightly  apart  for  the 
same  reason.  Angle-plates  of  the  same  general  design  may  be 
used  for  walls  instead  of  bricks,  and  in  some  cases  are  very 
convenient.  They  should  not  have  any  holes  in  them.  They 
radiate  more  heat  than  bricks,  but  do  not  fall  over  so  easily. 
Some  of  them  should  be  18  inches  long  for  small  fires. 

Firebrick  will  also  be  needed  for  holding  the  fires  in  place 
on  the  forges,  and  for  use  on  the  floor.  Hard-burned  brick, 
while  not  so  good  for  the  regular  purpose  for  which  firebrick 
is  used,  Is  better  for  this  purpose,  as  it  does  not  break  or 

chip  so  easily  in 
handling. 

Examples  of 
Equipment 

Fig.  17  shows 
a  cast-iron  table 
30  inches  wide 
and  60  inches 
long.  It  is  plan- 
ed on  the  top, 
bottom  and  a  1 1 
edges,  and  has 
a  support  made 
of  old  %-inch 
pipe  welded  to- 
gether. It  is  26 
inches  high 
from  the  floor, 
which  is  found 
to  be  most  con- 
venient, as  small 
work  can  be 
done  by  the 
welder  while 
sitting,  and  for 
large  work,  such 
as  rear  axles, 
rear  axle  hous- 
ings, cylinders, 
etc.,  which  have 
to  be  tested,  and 
which  are  fre- 
quently setup 
high  on  block- 
ing. Is  not  too 
high  for  convenience.  Another  view  of  the  table  is  shown 
in  Fig.  IS,  which  also  shows  an  angle-plate  that  is  very  con- 
venient. It  will  be  noticed  that  the  rib  Z).  which  is  -.'^  inch 
thick,  extends  on  two  sides  of  the  table,  while  the  other  two 
sides  are  provided  with  a  flange  B.  As  stated,  all  of  these 
edges  are  planed.  This  permits  of  clamping  pieces  vertically 
or  horizontally,  as  the  case  may  be,  and  has  been  found  to  be 
an  exceedingly  convenient  arrangement. 

Fig.  17  also  shows  what  was  originally  designed  as  a  jig 
for  welding  crankshafts,  although  it  has  been  found  that  it  is 
a  valuable  appliance  for  many  other  purposes,  particularly  in 
welding  bars,  tubing,  etc.,  that  must  be  kept  straight.  It  is 
shown  at  C.  The  V-blocks  are  provided  with  tongues  which 
slide  in  the  groove  D;  the  slots  E  and  F  are  at  unequal  dis- 
tances from  the  groove.  This  is  done  to  insure  proper  setting 
of  the  V-blocks.  The  base  is  planed  on  top  and  bottom,  and 
after  the  bases  of  the  V-blocks  were  machined,  they  were 
bolted  in  place  and  the  V's  in  the  top  of  them  planed  at  the 
same  time  to  insure  absolute  alignment.  The  V-block  caps 
have  the  holes  for  the  studs  drilled  %  inch  large,  so  that 
there  will  be   no  difficulty   in   clamping   when   screwed   down 
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Fiif.    17.     Welding    T:;ble,    Wcldins    Jig.    Bud    V-Mocks 

on  a  round  piece.  The  base  of  this  Jig  is  10  inches  wide  and 
3fi  inches  long.  The  V-bloclts  are  of  different  thicknesses, 
the  wide  ones  being  2V1>  inches  and  the  narrow  ones  1%  inch. 
This  permits  of  getting  into  corners,  which  is  sometimes  de- 
sirable. There  are  also  shown  a  plate  of  graphite  at  A  and 
a  set  of  ordinary  V-blocks  at  B.  which  are  better  shown  in 
Fig.  19.  Two  sets  of  these  are  useful  for  holding  shafts  and 
similar  pieces  that  must  be  kept  straight  in  welding,  and  will 
be  found  of  advantage  for  many  other  purposes.  The  six 
V-blocks  should  be  made  from  one  casting,  first  planed  and 
then  cut  off  to  the  required  thickness.  Each  one  of  a  pair 
should  be  planed  to  the  same  thickness,  and  the  1-  and  IVi-inch 
sizes  together  should  have  the  same  thickness  as  the  2%-inch 
size.  The  grooves  should  be 
planed  in  the  casting  before 
cutting  oft,  to  enable  the 
blocks  to  be  placed  in  the 
same  line  as  when  originally 
planed,  it  being  difficult  other- 
wise to  plane  the  V's  ex- 
actly symmetrical.  The  va- 
rious devices  shown  in  these 
two  illustrations  make  it  pos- 
sible to  take  care  of  almost  any  shape  that  must  be  kept 
square  or   In   line. 

A  kerosene-oil  burner  can,  in  many  cases,  be  used  for  heating 
large  articles  in  vvliich  contraction  strains  will  not  cause  any 
trouble,  and  is  useful  to  have  in  a  welding  shop. 

The  general  tendency  in  a  shop  of  any  kind  is  to  allow 
bars,  mandrels  or  similar  material  to  lie  around  in  corners 
or  under  the  bench  where  they  are  difficult  to  roach,  and  fre- 
ciucntly  damaged.  A  rack  for  such  parts,  shown  in  Fig.  20,  Is 
safer,  and  improves  the  appearance  of  the  shop.  This  rack  is 
about  5  feet  long  and  3  feet  high,  and  is  made  out  of  old 
%-inch    pipe    welded    tocethpr.     On    the    right-hand    end     is 
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of   Woldinr   Table   and   Angle   FI> 


shown  a  device  which  in  its  different  forms  is  frequently  of 
service  in  preventing  the  melting  of  babbitt  bearings.  It 
cannot  be  used  in  all  cases,  but  where  there  is  much  work  of 
one  kind  to  be  done,  it  pays  to  use  it.  This  particular  device 
consists  of  cold-drawn  steel  tubing  about  %  inch  thick  and  of 
proper  outside  diameter  to  fit  the  bearings  of  the  Ford  auto- 
mobile cylinder  block.  When  it  is  necessary  to  do  any  weld- 
ing on  one  of  these  cylinders,  this  piece  is  clamped  into  the 
bearings  Just  tight  enough  so  that  it  will  not  turn  readily, 
and  filled  with  water.  The  ends  shown  hanging  down  stand 
up  straight.  Any  change  in  the  position  of  the  cylinder  in 
the  fire  can  be  taken  care  of  by  keeping  the  legs  upright. 
It  is  necessary  to  watch  the  water  carefully  so  that  it  does 
not    evaporate. 

Fig.  21  shows  the  use  of 
the  cooling  apparatus  for  pre- 
serving the  babbitt  bearings 
in  the  upper  half  of  a  Ford 
crank-case.  The  illustration 
shows  the  device  held  in  place 
by  wires.  This  was  found  at 
the  first  trial  to  be  unsatis- 
factory, as  It  did  not  hold  the 
pipe  in  contact  with  the  bearings  closely  enough,  and  at  the 
present  time  bolts  and  'i-inch  pieces  of  steel  are  used  to 
overcome  the  trouble. 

Miscellaneous  Equipment 
A  substantial  work  bench  with  one  or  two  vises  should 
be  provided.  It  two  vises  are  provided,  one  vise  should  have 
Jaws  5  inches  wide,  for  general  use;  the  other  may  be  a  sec- 
ond-hand one,  to  be  used  for  holding  pieces  while  welding, 
when  they  cannot  be  easily  blocked  up  so  that  the  welder  can 
reach  all  parts  of  the  weld.  The  good  vise  should  never  be 
used  for  welding,  as  the  heat  will  in  the  course  of  time  draw 
the  temper  of  the  Jaws.     Of  course  the  total  number  of  vises 
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Fig.    22.     Miscellaneous   Clamps   and   Blocking   required   in   Welding 


and  size  and  number  of  benches  will  depend  on  the  number  of 
welders  employed.  For  four  men,  one  old  vise  and  two  good 
ones  will  be  enough;  the  bench  may  have  a  length  of  about 
25  feet,  or  three  small  benches  may  be  used.  Several  pairs  of 
"pick-up"  tongs  for  handling  bricks  and  other  hot  objects,  and 
gas  pliers  10-inch  and  13-inch  sizes  for  use  around  the  forges 
are  necessary;  their  screwdriver  ends  should  be  ground  off  or 
bent  over  to  make  them  safe  when  lifting  with  the  end  toward 
the  face.  The  sharp  end  has  caused  bad  injuries.  As  soon 
as  the  jaws  become  slippery,  the  pliers,  should,  of  course,  be 
thrown  away. 

In  many  cases,  especially  where  the  pieces  are  of  cast  iron, 
and  heavy,  or  where  lugs  or  projections  have  tc  be  built 
higher  than  the  adjacent  surfaces,  time  will  be  saved  by  build- 
ing a  dam  of  some  refractory  material  of  the  proper  shape, 
and  melting  the  metal  into  it.  The  best  material  for  this  in 
the  case  of  cast  iron  or  steel  is  a  graphite  mixture,  such  as  is 


used  in  crucibles.  This  can  be  obtained  in  blocks  of  any  size 
and  shape,  by  ordering  it  specially;  but  rectangular  blocks 
from  i,i  inch  thickness  up,  and  round  rods  of  various  diame- 
ters, for  use  in  keeping  holes  from  filling  up,  are  stock  sizes, 
and  can  be  obtained  on  short  notice  from  crucible  manufac- 
turers. An  assorted  stock  will  be  of  great  aid  in  quick  work. 
In  using  this  material,  it  will  be  found  advisable  to  have  it 
in  position  while  preheating.  It  is  more  or  less  porous,  and 
when  covered  over  during  the  welding,  the  heated  air  com- 
ing from  the  pores  will  cause  pin  holes,  as  it  has  no  other 
way  to  escape  than  through  the  weld.  Preheating  the  graphite 
expels  some  of  the  air  and  leaves  less  to  cause  trouble;  but 
if  a  smooth,  thoroughly  sound  weld  is  required,  it  will  be 
necessary  to  turn  the  piece  over,  remove  the  graphite,  and 
melt  the  metal  until  the  blowholes  are  eliminated. 

An  assortment  of  C-clamps,  with  from  3-  to  10-inch  opening, 
is  needed  for  clamping  work  together  or  to  the  table;  also  two 
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Fig.    24.     Preheating    floor   for    Building    Firci 


bar  clamps  taking  in  about  30 
or  36  inches,  such  as  are  used 
by  carpenters;  these  are  handy 
for  long  work.  Of  course  the 
regular  metal-working  hand 
tools  will  be  needed,  such  as 
hammers,  chisels,  files,  hack- 
saws, calipers,  squares, 
straightedges,  surface  gages, 
etc.  A  number  of  cold-rolled 
steel  bars,  about  30  inches  long, 
and  of  various  diameters,  are 
of  great  assistance  in  lining  up 
automobile  crank-cases  a  n  d 
other  parts.  They  may  be  ob- 
tained as  they  are  needed. 

A  collection  of  pieces  of 
scrap  of  various  sizes  and 
thicknesses  for  liners,  as 
shown  in  Fig.  22,  is  necessary 
for  lining  up.  The  thicknesses  will  range  from  a  piece  of  tin 
to  2  inches.  The  thicker  ones  should  be  of  cast  iron,  to  avoid 
injury  by  heat.  It  is  also  of  advantage  to  have  some  of  the 
thicker  pieces  In  pairs  and  planed  to  the  same  thickness. 
These  pieces  should  not  be  exposed  to  great  heat,  to  avoid 
warping  them.  They  are  of  special  advantage  in  blocking  up 
pieces   with   finished   surfaces. 

Asbestos  building  paper  is  used  to  protect  the  welder  from 
the  heat;  to  confine  the  heat  to  the  piece  being  heated;  to  keep 
drafts  off  a  casting  that  has  been  welded,  which  without 
such  protection  would  tend  to  crack;  and  after  it  has  been 
broken  up  so  small  as  to  be  useless  for  these  purposes,  it  i.s 
valuable  for  packing  cylinders,  etc.,  to  allow  them  to  cool  uni- 
formly. This  material  comes  in  rolls  of  about  100  pounds 
and  in  thicknesses  varying  from  6  to  12  pounds  per  100  square 
feet.  The  8-pound  material  is  heavy  enough  for  general  use. 
Plaster-of-Paris  Patterns 

Some  knowledge  of  patternmaking  is  very  helpful,  espe- 
cially where  pieces  of  some  size  are  missing.  It  is  ex- 
pensive to  fill  up  such  places  with  the  torch.  If  a  pattern 
can  be  made  to  fit,  its  use  will  make  a  cheaper  and  better 
looking  job,  particularly  if  the  surface  is  irregular.  Even  if 
the  pieces  are  not  missing,  but  are  many  in  number  and 
small,  so  that  the  total  lensfth  of  welds  would  exceed  the 
length  of  the  weld  required  if  a  single  casting  were  used  for 
the  repair,  it  generally  pays  to  make  one.  Plaster-of-paris 
is  the  most  convenient  material  to  use  for  patterns  for  this 
purpose.  Wooden  patterns  are  very  expensive,  and  unless 
they  are  simple,  and  a  number  of  castings  are  to  be  made, 
are  out  of  the  question. 

It  requires  some  experience  to  handle  plaster-of-paris  suc- 
cessfully, and  it  is  impossible  to  lay  down  rules  f(ir  its  use 
that  will  fit  all  eases. 
Therefore,  the  following 
su.ugestions  will  not  al- 
ways apply,  and  good 
judgment  and  ingenui- 
ty will  have  to  be  used: 

Do  not  mix  the  pins- 
ter  toa  dry,  or  it  will 
set   too  soon. 

Do  not  mix  too  much 
at  once,  hut  have  sev- 
eral batches  ready  to 
mix  one  after  anotluT, 
if  a  large  quantity  Is 
needed. 

Prepare  the  piece  by 
chipping  or  In  o  t  h  i'  r 
ways,  so  that  the  pat- 
tern will  CO  111  (■  0  u  t 
easily. 

Make  the  shape  of 
the  pattern  as  simple  as 
possible,  by  cutting  out 
irregularities  a  r  o  u  ii  d 
the  sides.  The  sum  oi 
two  sides  of  a  triani;U' 
is  always  greater  than 
the   third   side,    and    cut-  Fig.    »».     Int«rn«tion»l    Oiygen    Co, 


ting     off     angles,     of     course, 
means  a  saving  in   welding. 

Bevel  the  edge  of  a  cast-iron 
piece  before  pouring  the  plas- 
ter-of-paris, and  bevel  the  edge 
of  the  pattern  before  taking  it 
out;  it  comes  out  more  easily 
and  saves  preparing  the  cast- 
ing. 

Do  not  bevel  too  much,  but 
leave  enough  so  that  it  can  be 
fitted  tightly  in  place.  This 
helps  in  less  contraction  of  the 
weld.  The  fit  need  not  be  per- 
fect, but  the  better  it  is  the 
better  the  Job   will   be. 

In  the  case  of  aluminum,  Qt 
well,  but  do  not  bevel  unless 
over  %  inch  thick,  and  then 
leave  about  >4  inch  bearing,  as 
aluminum  crushes  easily  when 
hot,  and  there  should  be  bear- 
ing enough  to  force  expansion 
without  crushing,  if  possible. 
Have  the  molder  rap  the 
pattern  well;  the  shrinkage  of  cast  iron  in  casting  is  %  inch 
per  foot,  and  of  aluminum  7/32  inch  per  foot.  In  the  case 
of  large  patterns  it  will  be  necessary  to  add  the  needed  amount 
to  the  proper  edges  and  surfaces  to  allow  for  the  shrinkage, 
and  enough  more  to  permit  of  any  finishing  that  may  be 
necessary. 

General  Shop  Arrang-ement 

Fig  23  shows  one  of  the  author's  shops.  The  arrangement 
is  not  ideal,  because  there  are  windows  only  on  one  side  of 
the  shop  which  leaves  considerable  floor  space  that  cannot 
be  utilized.  The  arrangement  of  the  forges  and  welding 
table  should  be  noticed,  particularly  with  reference  to  the 
work  bench.  In  arranging  a  welding  shop,  the  welding  table 
and  forges  should  be  located  near  a  good  light,  preferably 
daylight,  so  that  the  lining-up  of  work  can  be  done  quickly 
and    accurately. 

Old  carbide  cans  are  used  under  the  forges  to  catch  the 
ashes  from  the  charcoal  fires.  These  cans  are  kept  partly 
full  of  water  all  the  time.  Before  closing  at  night,  the 
wooden  floor  around  the  forges  is  well  soaked  with  water. 

The  acetylene  generator  room  A  is  built  in  accordance  with 
the  underwriters'  requirements  and  has  a  standard  fire-door. 
No  light,  except  daylight,  is  permitted  in  the  room,  nor  is 
there  any  opening  except  one  window  and  the  door  into  the 
shop.  It  would  be  preferable  to  have  the  door  opening  from 
the  outside  of  the  building  into  this  room,  but  in  this  case 
it  could  not  be  so  arranged.  The  work  on  the  concrete  floor 
shown  in  the  foreground  is  reached  by  the  use  of  long  hose 
extending  from  the  regulating  valves  on  the  wall. 

Fig.  24  shows  the  concrete  floor  on  which  the  heavy  weld- 
ing is  done.  In  certain  cases,  as  for  instances,  when  a  large 
number  of  cylinders  are  to  be  repaired,  and  the  forges  are  in 
use   for   other    work,   sp.oial    fires,   as   at   B,   are   built   on    It. 

Of  course  such  fires  are 
not  built  directly  on  the 
floor,  but  on  sheet-iron 
or  cast-iron  plates 
which  rest  on  bricks. 
There  are  four  cylin- 
ders of  various  sizes  In 
the  fire  B.  At  D  is  a 
home-made  furnace 
lined  with  firebrick  I 
inch  thick  on  the  bot- 
tom and  sides  which  Is 
used  for  preheating. 
Its  dimensions  are  25 
by  21  by  10  Inches,  and 
the  top  angle-iron  is  34 
Inches  from  the  floor. 
A  better  slie  is  42  by  21 
by  12  Inches  deep.  A  fur- 
nace of  these  dimen- 
sions would  be  large 
enough  to  handle  the 
largest  •'six-ln-block" 
Appuatui  for  makiag  oxTgrr.  cylinder  made. 
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OXY-AOETYLENE  WELDING  AND  CUTTINa 

In  this  number  begins  a  series  of  articles  on  oxy-acetylene 
welding  and  cutting  which  will  cover  the  subject  thoroughly 
and  be  of  great  value  to  those  engaged  in  this  kind  of  work. 
The  author  of  the  articles,  who  has  conducted  a  successful 
oxy-acetylene  welding  repair  shop  for  over  five  years,  has 
endeavored  to  describe  the  principles  in  general  use  on  re- 
pair work.  Photographs  are  invaluable  aids  to  description, 
and  a  large  number  showing  actual  operations  will  be  in- 
cluded— all  of  work  done  successfully  in  the  author's  own 
shops. 

It  should  be  understood  that  even  a  man  who  is  fairly 
expert  with  the  welding  torch  may  find  it  difficult  to  pre- 
pare or  preheat  a  repair  job  which  is  different  from  any  with 
which  he  is  familiar.  Even  with  wide  experience,  it  is  not 
always  possible  to  say  off-hand  how  a  piece  of  work  can  be 
best  handled,  and  often  the  desired  results  cannot  be  obtained 
at  the  first  trial.  The  beginner  is  therefore  sometimes  dis- 
couraged because  he  does  not  obtain  satisfactory  results;  but 
he  should  persevere.  In  acetylene  welding  practice,  progress 
is  slow,  and  it  is  best  to  undertake  at  first  only  such  work  as 
a  novice  is  fitted  to  handle,  until  the  operator  gains  suf- 
ficient experience  to  warrant  him  in  undertaking  more  dif- 
ficult work. 

The  experience  of  the  author  in  the  oxy-acetylene  welding 
field  has  been  unusually  extensive,  but  having  been  mostly  on 
repair  work  he  has  written  for  those  engaged  in  a  similar 
line.  Little  mention  will  be  made  of  the  many  applications 
of  the  welding  torch  in  manufacturing  work,  as  these  appli- 
cations are  special  in  each  case,  and  sometimes  require  a 
great  deal  of  experimenting  before  success  is  attained.  Most 
of  the  work  so  far  done  with  the  oxy-acetylene  welding  torch 
has  been  on  repairs,  and  while  descriptions  have  appeared 
from  time  to  time  in  the  mechanical  journals  of  repair  work, 
they  represent  isolated  cases,  and  not  complete  repair  work 
practice;  so  this  treatise  will  fill  a  gap  in  existing  mechani- 
cal literature. 

In  this  series  time  and  cost  data  have  been  purposely 
omitted,  because  in  the  present  state  of  the  practice  it  is  not 
possible  to  give  accurate  data  on  repair  work.  Two  good 
welders  working  on  repairs  of  a  similar  character  will  often 
vary  as  much  as  50  per  cent  In  the  time  consumed,  and  as 
shop  conditions  also  vary  to  a  great  extent,  It  is  almost  im- 
possible  to  give   accurate   figures   regarding   costs. 


NEW  AMERICAN    INDUSTRIES 

When  the  European  war  broke  out,  few  manufacturers 
realized  what  the  effect  of  the  stoppage  of  commerce  between 
America  and  Germany  would  be;  but  soon  the  full  force  of 
the  embargo  laid  on  many  German  manufactured  products 
was  felt,  and  consternation  reigned.  It  was  impossible  to 
obtain  supplies  from  abroad,  and  conditions  in  this  country 
did  not  seem  to  warrant  the  establishment  of  factories  for 
the  manufacture  of  chemicals  and  other  supplies  formerly 
obtained  from  Europe.  It  was  feared  that  if  the  war  ended 
suddenly  the  "infant"  industries  established  here  would  perish, 
because  our  markets  would  be  again  supplied  with  foreign 
products  at  prices  much  lower  than  American  manufacturers 
could  compete  with. 

The  war  has  lasted  over  a  year  and  its  end  is  not  yet  in 
sight,  so  American  manufacturers  have  taken  courage  and 
have  established  factories  for  producing  many  of  the  supplies 
formerly  obtained  abroad,  and  in  many  cases  are  making  big 
profits.  Last  July  the  market  price  of  picric  acid  was  forty 
cents  a  pound;  now  it  is  $1.70.  Before  the  war  began  the  price 
of  carbolic  acid  was  seven  cents  a  pound;  now  It  is  $1.35. 
Prices  of  metals  have  increased  from  25  to  100  per  cent. 
As  a  result  of  these  unlocked  for  changes  during  the  past 
year  the  great  steel  companies  are  planning  to  produce  raw 
materials  and  by-products  which  formerly  were  purchased 
abroad  to  the  extent  of  hundreds  of  dollars  annually. 

The  effect  of  the  war  doubtless  will  be  to  give  the  industrial 
life  of  America  a  great  impetus,  and  to  make  it  more  inde- 
pendent of  foreign  supplies  than  it  was  before.  It  will  tend 
to  develop  here  a  class  of  industrial  experts  such  as  has 
flourished  in  Germany.  But  this  must  be  done  without  ex- 
pecting that  a  high  tariff  will  be  created  for  protection. 
This  country  Is  too  great,  and  its  tendencies  are  too  well 
defined  in  the  direction  of  freer  trade,  to  permit  it  to  revert 
to  the  high  protective  tariff  policy. 


THE    THEORIST   AS   A   FACTOR   IN 
PROGRESS 

The  sb-called  "practical  man"  often  sneers  at  the  impractical 
ideas  of  the  theorist;  and  just  because  he  has  sneered  so  much 
and  so  long  at  the  man  with  a  theory,  he  is  today  doing  his 
practical  work  in  much  the  same  way  as  it  was  done  a 
quarter  of  a  century  ago. 

"The  practical  man,"  says  one  of  the  most  brilliant  and 
original  of  the  investigators  in  the  machine  tool  field  today, 
"is  a  man  who  knows  the  limitations  of  doing  certain  work  in 
a  certain  way;  but  he  does  not  endeavor  to  exceed  these 
limitations,  because  he  knows  from  experience  that  he  would 
meet  with  failure;  and  he  does  not  inquire  into  the  whys 
and  wherefores  of  the  limitations.  He  does  not  concern  him- 
self with  the  reason  for  the  heating  of  a  cutting  tool  beyond 
the  limit  of  endurance,  for  example,  when  a  certain  cutting 
speed  is  exceeded.     He  accepts  facts  as  they  are  presented." 

Now  the  theorist  conies  along  and  says:  "There  must  be  a 
reason  for  this  limitation.  If  I  can  find  the  cause  1  may  be 
able  to  overcome  it."  So  he  sets  out  to  think  along  new  lines, 
not  merely  accepting  the  apparent  results  of  past  experience. 
He  thinks  out  a  new  way  of  doing  the  same  work,  so  as  to 
avoid  the  causes  that  created  the  practical  man's  limitations. 
He  broaches  his  new  idea,  and  the  practical  men  are  likely 
to  join  in  saying:  "He  is  too  impractical.  He  hasn't  had 
experience.  Whoever  heard  of  anyone  trying  to  do  this 
work  in  such  a  way  before?"  If  the  man  of  theory — that  is, 
the  man  of  a  new  idea — has  no  influence  to  make  himself 
heard,  that  is  the  end  of  It;  but  if  he  has  a  chance  to  experi- 
ment, to  try  out  his  ideas,  the  result  in  the  end  is  often  a 
complete  reversal  of  practice.  After  having  been  shown,  the 
practical  man  adopts  the  new  theory,  calls  it  good  practice. 
and  holds  on  to  it  tenaciously  if  anyone  attempts  a  change. 

The  practical  man  believes  that  there  is  "too  much  theory." 
As  a  matter  of  fact,  there  is  too  little.  The  theory  of  yesterday 
is  the  practice  of  today,  and  the  more  assistance  we  can  en- 
list from  theory  today,  the  better  practice  will  we  have 
tomorrow. 
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T  is  generally  essential  that  a  weld  be  made 
through  the  whole  section  of  a  break.  Some- 
times this  is  not  necessary,  and  in  exceptional 
cases  it  may  be  impossible;  for  instance,  in  the 
case  of  a  break  through  the  eye  of  a  cast-iron 
piece,  where  the  diameter  of  the  hole  is  small, 
compared  with  its  length,  it  is  generally  impossible  to  reach 
all  of  the  crack  with  the  torch  from  the  inside  of  the  hole, 
and  there  is  danger  of  producing  hard  spots,  which  cannot  be 
removed  except  with  special  grinding  machinery  that  is  not 
usually  available.  In  such  cases  extra  caution  must  be  used  to 
insure  a  saHsfactory  Job. 

For  ordinary  work  it  is  sufficient  to  bevel  the  edges  of  the 
broken  parts  so  that  when  placed  together  the  included  angle 
will  be  90  degrees,  and  so  that  just  enough  of  the  old  break 
will  be  left  to  enable  it  to  be  correctly  set  up  for  welding. 
The  reason  for  opening  the  break  to  a  90-degree  angle  Is  to 
permit  the  flame  of  the  torch  to  get  to  the  bottom  of  the  V. 
so  that  the  metal  may  be  melted  thoroughly  and  the  natural 
bridging  effect  of  the  melted  metal,  with  the  resulting  imper- 
fect weld,  may  be  avoided.  It  is  not  unusual  for  even  an 
experienced  welder  io  find  such  an  imperfection  in  one  of  his 
welds,  particularly  if  it  is  a,  rush  Job;  and  it  is  one  of  the 
difficulties'  a  beginner  must  carefully  avoid,  partlcular\y  if 
the  piece  can  be  welded  from  one  side  only,  as  is  frequently 
the  case.  In  such  cases  the  crack  must  bo  entirely  burned 
through  with  the  torch,  even  if  drops  of  metal  remain  hanging 
under  the  weld. 

It  is  especially  important  that  the  90-degree  angle  be 
maintained  in  preparing  steel.  This  metal  sets  so  rapidly 
that  the  bottom  of  the  weld  will  be  full  of  cold  shuts,  or  a 
great  amount  of  time  will  be  lost  and  gases  wasted  in  burn- 
ing away  metal  to  get  a  good  w^eld,  unless  the  beginning  of 
the  weld  Is  made  easy  to  reach.  It  is  also  advisable,  partic- 
ularly with  torches  having  comparatively  light  tips,  to  have 
plenty  of  room  for  the  flame  to  spread,  and  avoid  burning 
the   tip. 

A  very  good  way  of  preparing  parts  where  there  is  not 
sufficient  room  for  a  90-degree  angle,  and  also  for  he.ivy 
welds,  by  which  a  considerable  saving  of  gases  and  time 
may  be  accomplished,  is  to  drill  out  the  bottom  of  the  crack 


with  a  ''s-inch  drill  and  bevel  the  sides  to  less  than  9U 
degrees.  This  applies  to  both  steel  and  cast  iron,  and  is 
especially  useful  when  the  break  is  in  a  comer,  where  it  Is 
evident  that  a  90-degree  angle  cannot  be  obtained.  This 
method  also  frequently  reduces  the  time  of  preparing  the 
work,  as  w'ith  cast  iron  the  remainder  of  the  V  can  be  easily 
removed  with  a  sledge  and  handle  chisel. 

The  piece  should  always  be  prepared  from  both  sides  when 
possible,  resulting  in  a  double  V,  as  shown  in  Fig.  1.  It 
will  be  evident,  upon  a  little  consideration,  that  this  needs 
only  half  the  welding  that  a  single  V  does,  besides  which,  It 
tends  to  produce  a  better  weld.  A  crack  remaining  in  the 
center  of  a  piece  is  not  nearly  as  dangerous  as  if  it  were  on 
the  outside,  and  the  shallower  the  V,  the  more  readily  is  a 
good  weld  made. 

Any  method  of  making  the  V  is  allowable,  the  object  being 
to  open  up  the  V  well,  and  to  permit  of  making  the  best  and 
easiest  weld.  For  small  pieces  of  any  metal,  an  emery  wheel 
is  probably  as  good  as  any.  Cold  chisels  and  sledges  or 
hammers  are  excellent  for  cast  iron,  where  the  piece  will 
stand  their  use.  In  some  cases  a  hacksaw  is  most  useful. 
Drilling  along  the  crack  and  chipping  out  the  bridges  roughly 
is  a  good  method  where  the  piece  is  cracked  and  not  broken. 
The  drill  should  be  ground  to  an  included  angle  of  the  lips 
of  about  120  degrees,  and  the  point  of  the  drill  should  just 
go  through  the  metal.  If  it  goes  too  far,  there  will  be  trouble 
on  account  of  the  bottom  of  the  hole  burning  through  too 
quickly,  especially  if  a  heavy  tip  must  be  used.  The  diame- 
ter of  the  drill  should  be  about  e<iual  to  the  thickness  of 
the  piece  to  be  welded. 

There  Is  one  method  which  is  of  much  assistance  in  such 
cases,  for  example,  as  that  of  a  large  pipe  or  pipe  fitting 
flange  broken  otT  at  the  root,  where  the  body  of  the  casting 
is  not  very  thick,  say  \  inch.  A  fitting,  such  as  an  elbow, 
must  be  kept  in  a  fire  to  avoid  cracking  and  Is  awkward  to 
turn  while  red-hot,  as  well  as  hard  on  the  welder.  The 
part  being  welded  would  ordinarily  be  above  the  fire  by  an 
amount  equal  to  about  the  diameter  of  the  flange,  which 
would  allow  It  to  cool  rapidly,  making  welding  difficult  and 
probably  resulting  in  a  cracked  casting  when  cooled.  If.  how- 
ever. 111.    iii-;i.l.    ot  the  crack  be  chipped  out  to  the  regular  V 
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halt  way  through,  and  the  outside  e  Iges  left  nearly  parallel, 
and  about  %  inch  apart,  leaving  a  faw  narrow  parts  of  the 
old  crack  to  line  it  up  by,  the  elbow  can  be  set  with  the 
flange  downward  in  the  Are  and  allowed  to  remain  there 
until  the  outside  is  entirely  welded.  This  Is  easily  done  by 
playing  the  flame  between  the  parallel  sides  of  the  crack, 
which,  as  they  confine  tho  htat  closely,  soon  become  melted, 

and  run  together  at 
the  bottom,  with  care- 
ful handling  of  the 
torch;  after  this,  suf- 
ncient  metal  is  added 
10  complete  the  out- 
:  ide  of  the  weld.  It  is 
then  an  easy  matter 
10  weld  the  inside,  as 
the  part  worked  on 
c  n   be  in  the  fire  all 


Tig.   1.     Work  beveled  from  Both  Sides 


the  time. 


It  is  sometimes  best  not  to  bevel  the  edges  o£  the  pieces. 
This  is  true  of  thin  pieces,  where  it  Is  unnecessary.  In  the 
case  of  cast  iron  and  steel,  pieces  %  inch  thick  or  less  can  be 
welded  without  making  the  V.  In  aluminum  nothing  less 
than  V2  inch  thick  and  in  brass  and  bronze  nothing  less  than 
Vi  inch  thick  should  be  beveled.  These  rules  are  only  ap- 
proximate and  experience  will  determine  what  should  be 
done.  At  the  beginning,  it  may  be  best  to  bevel  everything 
with  the  exception  of  very  thin  pieces,  except  in  aluminum. 

Sometimes  it  is  best  to  burn  out  the  crack  without  beveling 
it.  This  is  true  of  an  irregular  piece,  not  very  heavy  in 
section,  on  which  there  are  no  finished  surfaces  that  can  be 
used  for  lining  up,  and  which  has  to  be  lined  up  true  by  the 
crack.  It  should  not  be  forgotten  that  burning  out  is  expen- 
sive and  should  not  be  resorted  to  unless  necessary.  The 
metal  is  melted  with  the  torch,  and  pulled  out  with  the 
welding  stick,  until  the  V  is  made,  when  welding  proceeds 
as   usual. 

It  requires  considerable  ingenuity  sometimes  to  prepare  a 
piece,  especially  a  heavy  one,  with  an  irregular  break,  so 
that  ;;  minimum  of  handling  will  result,  as  It  is  neither 
desirrblc  nnr  comfortable  to  handle  a  heavy  red-hot  piece. 
After  it  i:;  o:iJO  set  up,  it  i.s  sometimes  dangerous  to  turn  a 
heavy  piece  over,  as  the  weld  may  break,  or  a  sudden  draft 
may  crack  it  outside  of  the  weld.  The  author  has  seen 
many  pieces  where  the  first  consideration  in  preparing  has 
been  ease  of  handling  while  hot,  and  the  cheapness  of  pre- 
.paring  has  been   a  minor  matter. 

Handling-  Heavy  Hot  Pieces 

It  is  well  to  speak  here  of  handling  heavy  hot  pieces;  they 
have  frequently,  even  with  the  best  preparation,  to  be  turned 
over  or  moved  during  the  welding.  It  does  not  do  to  be  at 
all  uncertain  of  what  will  have  to  be  done  at  such  times;  and 
it  has  been  found  very  helpful  in  case  of  doubt,  to  put  the 
cold  piece  through  the  motions  that  are  thought  to  be  advisa- 
ble when  welding,  using  chains,  hoists,  bars,  rollers,  etc., 
just  as  if  the  piece  were  hot.  The  temptation  to  use  the 
hands  on  the  piece  in  this  test  must  be  carefully  avoided. 
This  trial  shows  what  changes,  if  any,  should  be  made  in  the 
plans,  and  also  has  the  advantage  that  all  tools  used  may 
be  laid  together  till  needed,  and  great  loss  of  time  and  temper 
avoided  by  not  having  to  hunt  for  them  while  under  stress 
of  work.  It  would  appear,  therefore,  that  before  starting  a 
job,  careful  attention  must  be  paid  to  planning,  as  the  prepar- 
ation has  a  very  important  bearing  ou  the  quality,  speed, 
ease  and  cost  of  the  work. 

General  Remarks  on  Preparation  for  Weldlntf 

After  the  piece  is  beveled,  it  is  necessary  to  set  it  up  so 
that  it  can  be  readily  welded;  the  method  of  preparation  will 
have  an  important  bearing  on  this,  sometimes  deciding  the 
question.  Other  things  being  equal,  the  piece  should  be  set 
with  the  weld  on  top,  so  that  the  melted  metal  will  not  run 
away.  It  Is  easy  to  weld  steel  on  the  side  or  even  on  the 
bottom  of  a  piece,  and  cast  iron,  brass  and  bronze  may  also 
be  so  handled  by  an  expert  welder;  but  it  is  more  difficult  to 
produce  as  good  a  weld,  and  some  metal  is  lost,  making  it  a 


^ilower  and  mere  expensive  process.  _  Aluminum  can  also  be 
so  welded,  being  nearly  as  easy  to  handle  as  steel,  but  it  is 
seldom  necessary  to  resort  to  the  practice. 

Next  in  importance  to  a  sound  weld,  and  even  sometimes 
more  necessary,  is  the  need  of  so  welding  the  piece  that  it 
has  such  finished  surfaces  as  required  in  line.  Of  course  it 
is  not  possible  In  all  cases,  and  is  difUcult  in  any  case,  to  pro- 
duce a  perfect  eondition.  In  some  cases,  allowance  must  be 
made  for  machining.  No  rules  i^n  be  laid  down;  but  some- 
times metal  en  be  added  so  that  the  part  can  be  machined 
to  the  original  size;  sometimes  machining  may  be  done  with- 
out adding  metal.  Sometimes  the  metal  may  be  heated  and 
sprung  or  peened  into  place,  or  this  may  be  done  cold.  Steel 
m^y  be  so  treated,  either  hot  or  cold,  depending  on  the  nature 
of  the  piece;  aluminum,  brass,  bronze  and  malleable  castings 
must  be  peened  or  bent  cold;  cast  iron  cannot  be  so  treated, 
but  may  sometimes  be  bent  or  straightened  by  clamping  one 
end  on  the  table,  heating  with  the  torch  to  nearly  the  melting 
point,  ^nd  pulling  down  on  the  other  end  with  another  clamp 
very  slowly. 

Warping'  or  Cracking 

Warping  or  cracking  is  caused  by  the  expansion  and  con- 
traction due  to  the  heat  of  welding.  It  is  not  possible  to 
avoid  these  conuiticns,  and  they,  therefore,  must  be  con- 
trolled by  making  allowance  for  them.  The  principle  of  con- 
trol is  best  Illustrated  by  a  simple  test,  as  follows:  prepare 
two  pieces  of  cast  iron  as  shown  in  Fig.  2  and  bolt  them 
tightly  to  some  heavy  piece  of  metal;  the  sides  of  the  holes 
should  bear  against  the  bolts  and  the  bottom  edges  of  the  V 
just  touch.  The  hpavy  piece  to  which  the  smaller  pieces  are 
bolted  is  kept  from  being  expanded  by  the  heat  from  the 
torch,  by  putting  it  in  water  or  by  some  similar  method. 
Then  make  the  weld,  using  no  more  metal  than  enough  to 
fill  the  V  and  doing  the  work  as  quickly  as  possible,  but 
being  sure  to  burn  through  the  bottom  so  that  the  weld  will 
be  sound.  On  cooling  off,  the  piece  will  invariably  break  some- 
where, and  there  will  be  a  gap  between  the  pieces  which  in 
the  case  shown  amounted  to  0.011  inch.  If  the  piece  the 
work  is  bolted  to  is  not  rigid  enough,  or  the  fit  of  the  bolts 


Fig.    8.     lUustration    of    Com 

against  the  holes  is  not  tight,  or  if  there  is  a  trifle  of  spring 
in  some  of  the  parts,  a  light  tap  on  the  piece  may  be  neces- 
sary to  cause  it  to  break;  but  the  gap  will  always  be  there 
after  breakage.  If  another  test  piece  be  made,  and  the  ends 
left  free,  there  will  be  no  difficulty  in  making  a  satisfactory 
weld.  Again,  if  the  bottom  edges  of  the  V  are  butted  together, 
the  ends  of  the  piece  will  rise,  which  is  only  another  mani- 
festation of  shrinkage,  as  the  metal  on  top  is  hotter  than  at 
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the  bottom,  and  the  bottom  edges  act  as  a  fulcrum.  The 
remedy  is  to  leave  the  pieces  slightly  apart,  or  to  clamp  or 
weight   them   down. 

These  things  occur  in  every  welding  job,  whether  it  ap- 
pears so  or  not.  Holding  the  ends  rigid,  compels  the  expan- 
sion from  the  heat  to  go  to  the  center,  and  when  the  piece 
cools  off,  there  is  sufficient  contraction  to  break  it.  It  is 
very  easy  to  see  what  happens  in  a  simple  case  like  th:' 
one  given,  but  the  successful  application  of  the  principle  to 
complicated  and  unusual  cases  is  a  different  matter.  As  a 
matter  of  fact,  making  a  sound  weld  is  a  comparatively  easy 
thing  to  learn  and  many  learn  it;  but  the  control  of  expan- 
sion and  contraction  is  much  more  difficult  to  understand,  as 
it  requires  a  development  of  the  imaginative  faculty  that  is 
rarely  met  with,  and  there  are  few  indeed  who  master  it. 
It  is  a  specific  application  of  inductive  reasoning.  The  propo- 
sition is  not,  'if  we  do  not  control  the  expansion  and  contrac- 
tion in  this  piece,  it  will  warp  or  crack,  and  be  useless",  but, 
"how  shall  we  control  the  expansion  and  contraction  in  thi.s 
piece  80  that  it  will  not  crack  or  warp"?  In  other  words, 
"what  cause  or  combination  of  causes  will  produce  the  result 
we  so  much  desire"?  The  practical  reply  to  this  question 
requires  experience  and  imagination,  the  latter  of  which  ena- 
bles the  welder  to  successfully  apply  his  experience  to  an 
entirely  new  problem,  which  could  not  otherwise  be  solved, 
except  by  cut-and-try  methods  which  are  tedious  and  expen- 
sive and  generally  impossible.  In  this  connection  the  author 
advises,  when  a  difficult  or  unusual  piece  of  work  comes  in, 
to  sit  down  quietly  and  reason  out  completely  the  entire 
method  to  be  followed.  Do  not  decide  hastily;  time  spent  in 
planning  is  well  spent.  Control  of  expansion  and  contraction 
will  be  further  discussed  in  connection  with  specific  cases. 
Setting-  up 

In  setting  up  a  piece  for  welding,  do  It  if  possible,  on  a 
planed  surface  plate  or  table,  using  the  finished  surfaces  of 
the  piece,  if  any,  to  go  by.  If  there  are  none,  or  if  they  can- 
not be  used,  set  up  the  piece  before  making  the  V,  using  the 
crack  to  determine  the  necessary  amount  of  blocking  to  hold 
it  In  line,  and  clamping  It  to  be  sure  that  it  will  not  move. 
Then  remove  the  pieces  without  disturbing  the  blocking,  V 
them,  replace  on  the  blocking  and  reclamp.     It  is  well  in  all 


made  on  the  pieces  with  a  very  fine  pointed  tram,  so  that  it 
will  be  possible  to  tell  just  what  is  happening.  C«nter-punch 
marks  are  of  little  value,  except  to  keep  the  trajn-marks  from 
being  lost,  and  the  tram-marks  must  be  used. 

Frequently  it  is  necessary  to  set  up  pieces  in  the  fire,  either 
because  they  are  too  heavy  to  weld  otherwise,  or  because  of 


Fig.    3.      Hoisting    Enrino    Drum    propirod    lor    Weldlni 

cases  of  complete  breakage  to  separate  the  parts  at  the  final 
•  I  up  by  just  enough  to  compensate  for  the  shrinkage  of  the 
"'•Id.  This  is  absolutely  necessary  if  the  original  dimensions 
liavo  to  be  maintained.  The  amount  of  separation  varies  with 
the  piece  and  material,  but  generally  1  32  inch  in  cast  iron 
i>nd  %  inch  in  aluminum  will  be  suflJcient;  experience  alone 
will  tell.  Sometimes  the  allowance  will  be  incorrect,  and  the 
piece  -win  have  to  be  cut  and  rewelded,  changing  the  allow- 
:'>iee.     In  case  great  accuracy  is  nee<led.  tram-marks  must  be 


Tin.    4.      Example    of    Prfhe.t.cj 

expansion  or  contraction  causing  them  to  break  if  welded  cold. 
In  such  cases  block  them  up  as  if  on  the  table,  but  be  sure 
that  the  heat  does  not  affect  the  blocking  or  pieces  so  as  to 
destroy  the  alignment,  which  should  be  again  tested  before 
welding;  be  careful  to  arrange  the  blocking  to  allow  this. 
Sometimes  such  pieces  may  be  clamped  to  a  heavy  block, 
preferably  of  cast  iron,  which  docs  not  bend  as  readily  under 
heat  as  does  steel.  The  clamps  and  block  should  be  pro- 
tected from  the  fire,  or  exposed  to  air  to  keep  them  cool.  If 
possible.  It  is  also  possible,  at  times,  to  take  red-hot  pieces 
from  the  fire  and  clamp  them  on  the  table,  or  on  previously 
prepared  blocking,  as  the  torch  will  keep  the  parts  hot  enough 
while  welding.  With  heavy  pieces  in  large  fires  on  the  floor, 
it  is  necessary  to  be  exceedingly  careful  that  the  alignment 
does  not  change  during  preheating.  The  blocking  must  be 
of  such  material  (preferably  cast  iron)  and  so  arranged,  that 
the  danger  of  moving  will  be  reduced  to  a  minimum.  The 
blocking  must  be  on  a  foundation  independent  of  the  fire 
support,  if  there  is  any  danger  of  the  latter  moving  on 
account  of  the  heat.  In  any  case,  allowance  must  be  made 
tor  the  contraction  of  the  weld,  by  holding  the  crack  open  in 
some  way. 

Materials  Used  for  Weldins: 

In  almost  all  cases  it  is  necessary  to  use  additional  mate- 
rial to  fill  up  the  V  left  by  the  preparation  of  the  piece.  The 
material  to  use  for  this  purpose  depends  partly  on  the  metal 
in  the  piece  and  partly  on  the  result  desired;  in  almost  all 
oases  this  additional  metal  is  furnished  in  the  form  of  wire 
or  rods  from  1/16  to  •%  inch  in  diameter.  Special  cases  may 
rwiuire  larger  or  smaller  sizes,  but  it  has  been  found  that 
the  range  given  is  ample  to  cover  the  ordinary  run  of  repair 
work. 

For  cast  iron  the  material  comes  in  rods  from  3/16  to  *»i 
inch  in  diameter,  the  small  rods  being  used  for  small  work 
and  small  tips,  while  the  heavier  rods  are  for  the  larger 
work  and  hoavy  tips.  When  pieces  are  used  up  so  they  are 
too  short  to  hold  comfortably,  they  may  be  welded  together; 
but  it  does  not  pay  at  the  current  prices  of  this  material  to 
weld  i-j-inch  pieces  of  cast  iron  less  than  4  inches  long,  or 
■Si-inch  pieces  less  than  3  inches  long,  as  the  cost  of  the  gases 
and  labor  required  is  more  than  the  cost  of  the  metal.  The 
cast  iron  In  these  rods  should  be  of  first-class  quality,  high 
in  silicon  and  low  in  manganese  and  sulphur,  so  that  it  may 
be  easily  melted,  reducing  the  gas  consumption  and  conse- 
quently the  expense,  and  producing  a  soft  weld.  These  rods 
are  at  present  a  specialty,  and  an  ordinary  foundry  cannot 
produce  them.  It  Is  a  serious  mistake  to  use  cheap  welding 
rods  of  any  material,  as  the  gas  consumption  is  much  higher 
and  the  work  much  slower,  resulting  In  increased  cost. 

In  welding  steel  nothing  but  the  best  and  most  suitable 
wire  should  be  used.  Wire  purchased  at  an  ordinary  hird- 
ware  store  is  of  no  value,  as  It  is  hard  to  melt  and  will  not 
give  good  results.  It  Is  generally  claimed  that  Norway  iron 
wire  is  the  best  for  this  purpose  and  that  the  imported  wire 
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Is  better  than  the  domestic.  The  writer  is  inclined  to  believe 
that  this  Is  true  for  ordinary  steel,  although  it  does  not  malce 
a  homogeneous  weld.  A  highly  polished  section  through  a 
weld  made  with  Norway  iron  wire  shows  a  very  marlied  dif- 
ference between  the  original  and  added  materials.  Etching 
such  a  piece  for  microscopic  examinations  shows  the  differ- 
ence still  more  clearly,  the  etching  action  being  much  slower 
on  the  added  material.  It  is,  however,  somewhat  of  a  ques- 
tion in  the  writer's  mind  as  to  whether  material  with  a 
small  percentage  of  carbon,  say  0.1  per  cent,  would  not  give 
better  results,  provided  the  impurities  such  as  sulphur  and 
phosphorus  were  kept  to  as  low  a  point  as  is  the  case  in 
Norway  iron.  The  trouble  with  ordinary  Iron  or  steel  wire 
is  not  so  much  the  carbon  percentage,  the  writer  believes,  as 
the  impurities  present,  such  as  slag,  sulphur,  phosphorus,  etc. 
There  are  other  matters  in  connection  with  this  subject  that 
have  never  been  investigated  as  far  as  the  author  knows, 
and  inasmuch  as  their  investigation  requires  great  accuracy, 
and  considerable  time  and  expense,  the  lack  of  information 
is  not  to  be  wondered  at.  It  is  a  fact,  however,  that  the  use 
of  Norway  iron  or  any  pure  iron  wire  gives  good  results,  and 
until  the  matter  is  more  carefully  investigated,  one  is  safe 
in    using   that   material. 

There  are  advertised  a  number  of  other  materials  such  as 
nickel  steel,  vanadium  steel,  etc.,  with  which  the  writer 
has  had  no  experi- 
ence. On  theoretical 
grounds,  however,  the 
use  of  these  materials 
is  questionable.  Van- 
adium is  never  added 
to  steel  in  any  appreci- 
able amount.  Whether 
such  steel  would  re- 
tain its  properties  on 
heating  to  the  welding 
temperature  is  stil! 
another  question,  and 
if  a  weld  can  be  pro- 
duced by  the  use  of 
Norway  iron,  which  is 
strong  and  ductile 
enough,  the  use  of  al- 
loy steels  appears  to 
be  unnecessary.  The 
use  of  alloy  steels  for 
welding  has  never 
been  investigated,  and 
as  in  other  matters  of 
this    kind,     innovations    should    be    followed    with     caution. 

For  cast  aluminum,  an  alloy  of  93  per  cent  aluminum  and 
7  per  cent  copper,  which  is  the  standard  No.  12  mixture, 
gives  satisfactory  results  and  can  be  cast  by  any  good  alumi- 
num foundry  in  sticks  Vi  inch  in  diameter  and  12  inches 
long.  It  is  convenient  for  small  work  to  have  sticks  3/16 
inch  in  diameter  and  sometimes  for  large  work  %  inch  is 
better,  but  it  is  seldom  that  either  of  the  two  latter  sizes  is 
required.  For  sheet  aluminum,  strips  of  the  same  metal  are 
generally  most  satisfactory,  though  aluminum  wire  will  fre- 
quently be  all  right.     Cast  aluminum  sticks  cannot  be  used. 

For  welding  copper,  copper  wire  or  rod  having  a  small 
percentage  of  phosphorus  is  necessary.  The  phosphorus  elim- 
inates the  oxygen  which  would  otherwise  be  absorbed  by  the 
copper,  and  which  would  make  the  weld  porous. 

For  almost  all  brasses  and  bronzes,  manganese  bronze  Is 
most  satisfactory.  It  can  be  used  in  the  form  of  14 -inch 
sticks  12  inches  long  and  can  be  made  by  any  good  brass 
foundry.  For  sheet  brass,  rolled  manganese  bronze  or  tobin 
bronze  rods  of  the  proper  size,  3/16  or  Vi  inch,  are  most 
satisfactory,  as  they  make  a  little  smoother  weld  and  are 
more  fluid.  This  fluidity  is  sometimes  a  disadvantage,  par- 
ticularly in  welding  on  curved  surfaces,  and  it  is  well  to 
have  the  various  kinds  of  welding  rods  on  hand,  using  the 
one  that  suits  the  case  best.  As  far  as  strength  is  concerned, 
there  appears  to  be  no  practical  difference. 
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In  the  case  of  thin  sections  of  malleable  iron  which  are 
"white-heart"  entirely  through,  it  is  possible  to  weld  them 
with  regular  steel  welding  wire,  and  this  should  be  attempted 
in  such  cases  before  anything  else  is  done.  In  "black-heart" 
castings,  the  use  of  steel  wire  will  simply  result  in  the  metal 
sticking  to  the  wire  and  pulling  away  from  the  casting,  the 
same  as  when  it  is  attempted  to  use  welding  wire  on  cast  iron. 
In  addition  to  this,  blow-holes  apparently  form  in  the  piece. 
In  cases  where  strength  is  not  necessary,  such  as  in  filling 
holes  or  covering  over  defects,  cast  iron  is  the  best  material  to 
use.  It  amalgamates  quickly  with  the  malleable  iron  and 
makes  a  good  smooth  job,  but  the  chances  are  in  favor  of  hard 
spots  being  produced,  or  the  melted  malleable  iron  becoming 
white  or  chilled  iron  on  solidifying.  For  the  majority  of 
work,  manganese  bronze  is  the  best  to  use,  and  that  coming 
in  rolled  rods  is  most  satisfactory.  Properly  used,  a  first- 
class  job  can  be  done,  and  as  the  bronze  is  stronger  than  the 
malleable  iron,  the  weld,  if  properly  made,  will  give  no  trou- 
ble. Malleable  iron  should  not  be  brought  quite  to  the  melt- 
ing point,  and  after  a  little  experience,  this  can  be  deter- 
mined with  great  accuracy.  If  it  is  hotter  than  this,  it  is 
detrimental  to  the  strength  of  the  casting.  It  should  not  be 
forgotten  that  no  two  pieces  of  malleable  iron  are  alike  and 
that  it  is  impossible  to  predict  what  the  result  will  be  before 
the   welding   is   begun. 

It  is  sometimes  ad- 
visable or  necessary 
to  weld  broken  leaves 
in  automobile  springs, 
and  while  it  appears  a 
doubtful  performance 
as  far  as  strength  is 
concerned,  the  writer 
has  never  known  one 
welded  in  his  shops  to 
break.  The  proper  ma- 
terial to  use  for  this 
is  old  bed  springs, 
which  can  usually  be 
found  around  an  or- 
dinary scrap  yard.  Or- 
dinary welding  wire 
is  not  satisfactory. 
Care  must  be  taken 
in  using  this  material 
not  to  burn  it.  .\ 
fairly  large  t^ip  shoulil 
be  employed  and  the 
work  done  rapidly. 
The  welding  ot  cast  steel  is  generally  possible  and  gives 
good  results.  There  are  some  kinds,  however,  that  are  diflS- 
cult  to  weld,  and  others  can  only  be  welded  with  cast  iron. 
Evidently,  if  strength  is  a  consideration,  cast  iron  must  not 
be  used.  Usually  ordinary  welding  wire  is  suitable,  but  it  is 
well  to  keep  the  pieces  that  are  cut  out  during  the  prepara- 
tion, so  that  in  case  it  is  found  difficult  to  weld  with  ordinary 
steel,  the  pieces  themselves  may  be  used  as  a  filler,  at  least 
as  far  as  they  will  go.  Sometimes  it  is  possible  to  cut  off 
surplus  metal  from  other  parts  of  the  casting  and  use  it. 

The  welding  of  tool  steel  is  generally  unsatisfactory,  partic- 
ularly where  the  material  is  to  be  used  for  heavy  cutting. 
It  is  not  possible  to  avoid  entirely  the  liurnitlg  of  the  metal. 
Borax  or  other  suitable  flux  should  be  used  as  a  coating  for 
the  steel,  to  keep  the  air  from  it.  The  use  of  spring  steel 
wire  for  filling,  and  of  a  rather  large  tip,  with  the  quickest 
possible  speed  for  doing  the  work,  will  give  as  good  result.-; 
as  can  be  obtained.  It  is  a  mtvterial  that  Is  very  seldom 
handled  in  repair  shops. 

PreheatintJT 
In  order  to  make  a  fusion  weld,  the  metal  in  the  pieces 
to  be  welded  must  be  brought  to  the  melting  point ;  and  as 
all  metals  are  good  heat  conductors,  the  pieces  will  be  heated 
for  some  distance  from  the  weld,  the  temperature  of  the  piece 
decreasing  as  the  distance  from  the  weld  Increases.  All  of 
this  heat  must  be  supplied   in  some  way,  and   it   is  possible 
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to  do  it  with  the  welding  torch  in  case  the  section  is  light. 
The  matter  is  different  for  heavy  sections;  for,  while  the 
intensity  of  temperature  of  the  welding  flame  Is  very  high, 
the  quantity  of  heat  In  it  is  very  small;  also,  the  cost  of  the 
welding  gases  is  high,  so  that  some  other  fuel  is  more  eco- 
nomical where  much  heat  has  to  be  provided. 

Many  pieces  must  be  kept  hot  all  over  while  being  welded, 
and  this  cannot  be  done  with  the  torch.  Such  parts  as 
water-jacketed  cylinders,  cast-iron  heating  boiler  sections, 
aluminum  and  cast-iron  crank-cases  and  transmission  cases 
for  automobiles,  and  other  large  castings  come  under  this 
head.  Good  hardwood  charcoal  is  then  the  best  all-around 
fuel.  It  burns  without  smoke,  does  not  injure  finished  sur- 
faces as  does  coal,  gives  off  no  offensive  odors,  burns  slowly 
and  evenly,  does  not  need  a  fan  blast  to  keep  it  going,  will 
heat  any  piece  red-hot,  and  is  easily  controlled.  Many  pieces 
have  to  be  cooled  off  in  the  fire  so  that  they  will  not  contract 
too  fast  or  unevenly.  Charcoal  is  also  the  best  fuel  for  this 
purpose,  as  the  heat  from  it  dies  out  slowly. 

The  best  hardwood  charcoal  is  necessary.  That  made  from 
soft  wood  breaks  up  easily,  has  little  heat,  and  clogs  up  the 
fire  80  that  it  does  not  burn  well.  It  is  advisable  to  remove 
the  dust  and  small  pieces,  by  screening  through  a  Vi-inch 
mesh  sieve.  For  handling  charcoal  from  the  storage  bin  to 
the  fire,  old  carbide  cans  with  the  top  cut  out,  are  very  con- 
venient, and  save  many  steps.  It  is  well  to  store  as  little 
charcoal  as  possible,  as  it  is  easily  ignited  by  a  chance 
spark;  and  as  it  gives  no  warning  by  smoke,  it  is  liable,  if 
ignited,  to  gain  considerable  headway  before  being  observed. 
Gas  furnaces  are  very  convenient  for  preheating  to  reduce 
the  torch  gas  expense,  but  for  anything  else  they  are  of  little 
value.  Kerosene  torches  are  frequently  of  value  for  heavy 
work  of  certain  kinds,  especially  where  no  contraction  strains 
exist.  Gasoline  torches  cannot  be  recommended  in  a  welding 
shop.  In  some  cases  ordinary  Bunsen  burners  or  modifica- 
tions similar  to  those  used  in  gas  stoves  may  be  used,  par- 
ticularly on  light  work.  They  are  of  special  value  where 
many  pieces  of  one  kind  have  to  be  welded,  because  the 
burner  can  be  made  to  suit  the  job. 

A  very  satisfactory  method  of  preheating  shafts  and  other 
solid  pieces  is  by  the  use  of  a  gas  torch  using  illuminating 
or  natural  gas  and  compressed  air  under  about  one  pound 
pressure.  These  torches  may  be  held  in  clamps,  and  mounted 
on  a  flat  firebrick-covered  table,  which  may  be  surrounded 
with  firebrick,  to  keep  in  the  heat.  It  is  necessary  to  have  a 
blower  to  obtain  the  air  pressure,  and  its  operation  is  some- 
what costly,  unless  there  is  plenty  of  work  of  this  kind,  which 
is  not  often   the  case  in  a  repair  shop. 

There  are  two  objects  for  which  preheating  is  used.  The 
first,  merely  to  heat  the  piece  to  save  time  and  gas  and  make 
a  better  weld;  and  the  other,  to  take  care  of  the  natural 
contraction  of  a  welded  piece.  In  the  first  case,  which  ap- 
plies to  plain  heavy  pieces,  it  is  only  necessary  to  put  them 
in  the  fire,  heat  them  as  rapidly  as  possible,  weld  them,  and 
let  them  cool  off  slowly.  The  second  case  is  very  different. 
Such  pieces  as  gas  engine  cylinders  (which  have  two  walls 
joined  together  to  form  a  water  space),  flywheels  with  heavy 
rims  and  light  spokes,  stamping  pnss  and  punch  press  frames 
with  two  rigid  uprights,  automobile  crank-cases  of  aliuuinum 
or  cast  iron,  or  any  other  pieces  where  the  shrinkage  of  the 
weld  would  produce  a  strain,  should  be  preheated  in  part  or 
as  a  whole  so  that  the  strains  during  the  cooling  may  be 
eciualized  or  eliminated.  It  is  impossible  to  give  any  general 
directions,  but  specific  cases  are  treated  of  later. 

The  only  guide  at  the  present  time  as  to  the  amount  to 
which  a  piece  should  be  preheated  is  experience.  It  may  be 
said,  however,  that  as  far  as  eliminating  strains  or  securing 
a  sound  weld  is  concerned,  taking  nothing  else  into  consid- 
eration, the  hotter  the  piece  is  heated  the  better.  Care  should 
be  taken,  however,  not  to  heat  a  piece  so  that  it  will  distort. 
It  is  easily  possible  to  heat  a  cast-iron  piece  so  hot  that  it 
not  properly  supported  it  will  sag  at  the  unsupported  place, 
and,  of  course,  care  must  be  taken  to  avoid  this.  This  prop- 
erty of  cast  iron  is.  however,  of  value  at  times  in  straighten- 
ing pieces  that  have  been  warped  by  welding,  it  being  possible 


in  many  cases  to  clamp  a  piece  at  one  end  rigidly  on  a  true 
surface  and  pull  the  other  end  down  slowly  with  another 
clamp,  while  keeping  the  weld  quite  close  to  the  melting  point 
with    the    torch. 

Examples  of  Preheating 

In  Fig.  4  is  shown  an  instance  of  the  necesaity  of  proper 
preheating  to  insure  sufilcient  expansion  so  that  there  will 
be  no  strain  in  the  piece  after  welding.  The  two  sides  K 
are  identical  in  construction  and  the  section  below  the  piece 
broken  out  is  identical  with  it.  The  casting  is  about  3^ 
feet  square,  and  the  thickness  of  the  welds,  except  at  the 
flange,  is  about  IVi  inch.  In  order  to  check  the  expansion, 
tram-marks  were  made  at  A.  B.  C  and  D.  .IB  being  equal  to 
CD.  Inasmuch  as  the  casting  was  very  rigid,  it  was  neces- 
sary to  take  special  precautions  to  avoid  strains  in  the  welded 
piece.  The  method  followed  was  to  heat  the  side  CD  both 
top  and  bottom  to  a  sufDcient  temperature  to  give  an  equal 
expansion  to  that  of  the  side  AB  which  was  heated  only  at 
the  bottom,  in  order  to  keep  the  top  as  cool  as  possible,  forc- 
ing the  expansion  to  take  place  everywhere  except  at  the 
break,  the  torch  being  sufficient  to  counteract  the  beat  at 
the  part  below  the  break.  The  fires  were  started  slowly, 
charcoal  being  used.  The  fire  on  the  side  CD  is  longer  than 
the  one  at  AB,  the  latter  being  very  little  longer  than  the 
piece  broken  out,  but  care  was  taken  to  tram  both  slde« 
Just  before  welding  to  be  sure  that  the  expansion  was  the 
same.  During  the  firing,  side  CD  was  kept  covered  with 
asbestos  paper,  while  the  piece  broken  out  and  the  casting  in 
the  vicinity  were  not  so  covered.  Care  was  taken,  however, 
to  prevent  sparks  from  rising  from  the  fire  by  covering  the 
space  between  the  bricks  and  AB.  The  illustration  shows  the 
bricks  X  laid  on  their  side  to  permit  a  good  view  of  the 
breaks,  but  they  were  later  placed  on  edge  in  order  to  confine 
the  heat.  The  fire,  however,  was  not  allowed  to  reach  thi- 
break,  but  was  kept  about  3  inches  above  the  bottom  section. 
A  large  tip  was  used  to  make  the  welds,  as  the  casting  was 
comparatively  cold.  Weld  /•'  was  made  first,  allowed  to  cool 
to  the  temperature  of  the  casting,  the  tram-marks  checked 
again,  and  then  weld  H  made.  Both  welds  were  burnt  en- 
tirely through  from  the  top,  and  each  one  wsis  finished  un- 
derneath after  it  was  made,  taking  down  enough  of  the  out- 
side bricks  to  reach  it,  and  covering  over  the  fire  to  hold 
the  heat  in  the  bottom  section.  After  welding,  this  cover  was 
removed,  the  bricks  replaced  and  the  casting  allowed  to 
cool  down  in  the  fire.  It  was  found  that  before  welding  at  //. 
the  crack  was  open  about  1/32  inch,  which  was  sufficient 
under  the  conditions  to  take  care  of  the  contraction.  It  is 
necessary  in  this  and  similar  cases  to  make  the  weld  as 
quickly  as  possible,  so  that  the  heat  conditions  at  all  points 
will   remain   as  nearly   constant  as  possible. 

Fig.  3  shows  the  method  of  preparing,  blocking  up  and 
preheating  the  rope  drum  from  a  hoisting  engine.  Both 
ends  were  cracked  in  the  same  way,  although  the  upper  one 
in  the  illustration  was  not  cracked  so  badly.  It  was  im- 
possible to  prepare  the  drum  from  the  other  side,  which 
would  have  been  desirable  on  account  of  the  greater  ease 
of  doing  the  work,  as  it  could  have  been  done  under  a  drili 
press.  The  crack  extended  through  at  the  root  of  the  fric 
tion  block  cavity,  making  It  impossible  to  prepaj^  by  any 
other  method  except  that  used.  An  electric  drill  was  used  and 
the  necessary  material  chipped  away  as  shown,  the  same  pro- 
cedure being  followed  on  both  ends  to  produce  the  Vs.  As  the 
easting  was  quite  heavy,  it  was  necessary  to  block  it  up 
inside  of  the  crack,  because  if  it  had  been  blocked  up  under 
the  outside,  it  would  probably  have  been  distorted  when  it 
became  red-hot. 

Fig.  3  also  shows  the  pieces  of  sheet  iron  practically  sur- 
rounding the  casting,  and  the  charcoal  in  place  ready  to 
ignite.  Of  course,  pieces  of  sheet  iron  entirely  surrounded 
the  flange  during  the  preheating,  welding  and  cooling  off. 
Care  was  taken  to  melt  through  the  bottom  of  the  crack  to 
insure  a  sound  weld.  Fig.  5  shows  the  piece  after  welding. 
There  was  no  necessity  for  any  flniBhing  except  just  sufficient 
grinding  with  a  flexible  shaft  emery  wheel  to  remove  the 
principal  roughnees.  sto  that  the  rope  would  not  chafe. 


IIIORE  are  a  number  of  points  to  be  considered  in 
;i  general  way  in  oxy-acetylene  welding,  which 
apply  equally  to  the  welding  of  all  metals.  These 
will  now  be  considered,  and  in  subsequent  arti- 
cles the  special  points  applying  individually  to 
each  metal  will  receive  attention.  Some  of  the 
instructions  may  seem  unnecessarily  minute,  and  even  super- 
fluous. In  some  cases  full  explanation  cannot  be  given  with- 
out going  into  metallurgical  theories  more  than  is  thought 
wise,  but  the  reader  may  rest  assured  that  for  what  is  said 
there  are  good  reasons,  and  the  author  has  obtained  the  best 
results  by  adhering  closely  to  the  rules  laid  down. 
General  Rules 

1.  Follow  strictly  and  without  deviation  the  instructions 
given  by  the  manufacturers  of  the  apparatus  used,  in  every 
respect.  Reputable  manufacturers,  the  only  ones  whose  ap- 
paratus should  be  purchased,  are  not  only  willing,  but  anxious, 
to  assist  when  difficulties  are  encountered.  These  manu- 
facturers have  spent  thousands  of  dollars  to  find  out  how  to 
handle  their  apparatus,  and  it  is  to  be  assumed  that  they 
know  the  best  way  and  instruct  accordingly. 

2.  Remember  that  a  welding  torch  is  an  instrument  of 
precision,  and  handle  it  as  such.  Throwing  it  down  on  a 
table,  dropping  it  on  the  floor,  or  other  misuse,  is  sure  to 
result  in  more  or  less  Injury  to  the  welds  made.  If  the 
torch  tip  becomes  hot,  do  not  plunge  the  whole  head  in  water. 
Cool  off  the  tip  first.  When  it  is  thoroughly  cool,  the  head 
may  be  cooled  off.  Lack  of  attention  to  this  point  in  certain 
types  of  torches  will  damage  the  end  of  the  tip  in  the  head, 
and  may  cause  injury  to  the  threads  in  the  head,  when  the 
tip  Is  removed. 

3.  Keep  all  the  torches  in  first-class  condition,  free  from 
leaks,  and  with  clean  tips.  See  that  the  gages  register 
properly  at  all  times,  and  that  the  reducing  valves  act 
promptly.  Good  results  cannot  be  obtained  with  defective 
apparatus.  See  that  all  joints  are  tight,  so  that  neither 
acetylene  nor  oxygen  may  be  wasted.  An  oxygen  leak  may  not 
seem  very  dangerous,  but  it  may  result  in  a  rapid  burning 
of  the  welder's  clothes  or  cause  some  wooden  article  to  burn 
where  a  spark  falls  on  it,  when  otherwise  no  damage  would 
result.     An   acetylene   leak   is   dangerous.     If   it    were  gener- 


ally appreciated  that  a  quart  can  filled  with  an  explosive 
mixture  of  acetylene  and  air  has  enough  potential  energj-  to 
kill  a  person  nearby,  no  acetylene  leaks  would  be  permittcl. 
Be  particularly  careful  to  see  that  no  leaks  exist  in  the  hose 
or  torch.  The  hose  on  the  floor  is  liable  to  have  pieces  of 
metal  dropped  on  it  which  damage  it,  and  even  with  the  best 
of  care  it  will  in  the  course  of  time  wear  out,  the  inner  lin- 
ing becoming  porous  and  allowing  the  escape  of  the  gases. 
Hose  in  this  condition  cannot  be  repaired;  it  Is  dangerous 
and  should  be  replaced  at  once.  Leaks  around  the  torch  are 
liable  to  burn  the  welder  and  cause  explosions,  and  should  not 
be   tolerated. 

4.  Adhere  strictly  to  the  pressures  specified  by  the  manu- 
facturer for  the  different  sizes  of  tips.  Do  not  attempt  to 
force  the  tip  by  increasing  the  gas  pressure  to  obtain  a 
larger  flame,  but  use  a  larger  size  of  tip.  The  excess  of 
oxygen  caused  by  the  forcing  of  the  tip  will  result  in  decreas- 
ing the  strength  of  steel  welds  and  will  damage  other  welds 
seriously.  This  is  a  point  which  is  generally  overlooked,  but 
which  is  exceedingly  important.  Use  a  tip  large  enough  to 
do  the  work  easily,  but  under  no  circumstances  use  too  large 
a  one,  as  damage  to  the  weld  will  probably  result. 

5.  Unless  otherwise  specified,  always  use  a  neutral  flame. 
The  flame  of  a  torch  may  contain  an  excess  of  acetylene  or 
an  excess  of  oxygen,  or  it  may  be  strictly  neutral.  It  is  no'. 
to  be  understood  by  the  expression  "neutral"  that  one  torch 
may  not  consume  more  oxygen  than  another  even  when  the 
flames  appear  neutral  in  both  cases.  The  neutrality  of  the 
flame  refers  to  the  small  welding  flame  only,  and  simply  In- 
dicates that  to  the  eye  the  flame  has  just  suflBcient  oxygen 
to  burn  the  acetylene  completely  and  no  more.  If  care  is  not 
used  a  considerable  amount  of  oxygen,  over  and  above  this  re- 
quirement, may  escape  through  the  torch  tip  and  damage  the 
weld. 

Pig.  1  shows  a  photograph  rf  the  neutral  flame  as  it  ap- 
pears to  the  eye,  but  magnified  three  times.  The  length  is 
about  three  times  the  diameter  of  the  largest  part;  the  small, 
intensely  white  flame  A  is  sharp  in  outline,  and  is  sym- 
mclricrl  "nd  smooth.  A  jagged  or  irregular  flRme  indi- 
cates th.t  the  hole  in  the  end  of  the  tip  is  not  true,  or  is 
roi'.gh;    it    is    necessary    occasionally    to    run    a    drill    of   the 
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proper  size  carefully  into  this  end  and  to  clean  it  out  and 
true  it  up.  The  thinner  flame  B,  as  it  appears  in  the  illus- 
tration, is  due  to  the  burning  of  the  hydrogen  left  when 
the  acetylene  is  broken  up  into  Its  constituents,  carbon  and 
hydrogen.  The  fact  that  the  photograph  was  given  a  one- 
niinute  exposure  with  a  very  rapid  plate  shows  that  the  con- 
ditions were  not  very  different  during  that  time,  because  of 
the  sharp  outlines  of  both  flames.  It  might  be  stated  that 
ihis  stability  of  the  flame  is  characteristic  of  the  torch  use<l 
to  produce  the  photograph. 

Fig.  2  shows  the  correct  shape  of  the  neutral  flame.  This 
Iihotograph  was  taken  with  quite  a  long  exposure  through  a 
light  filter,  the  conditions  not  being  changed  in  any  way  from 
those  under  which  Fig.  1  was  taken.  It  will  be  noticed  that, 
while  the  flame  is  of  the  same  length,  the  width  has  been 
reduced;  the  hydrogen  flame  has  practically  disappeared.  It 
will  be  also  noticed  that  there  is  a  considerable  halo  on 
both  sides  of  the  flame,  which  the  writer  believes  is  caused 
by  a  small  amount  of  acetylene  which  escapes  without  com- 
bining directly  with  the  oxygen,  and  which  is  probably  burnt 
by  oxygen  from  the  surrounding  air.  It  will  be  noticed  that 
there  is  none  of  this  halo  at  the  end  of  the  flame.  This,  how- 
ever, does  not  appear  to  be  of  serious  importance  from  the 
practical  side  of  welding. 

In  Fig.  3  it  will  be  noticed  that  the  neutral  flame  has  en- 
tirely disappeared  and  in  its  place  is  a  longer  white  flame, 
characteristic  of  an  excess  of  acetylene.  When  the  acetylene 
Is  reduced,  or  the  oxygen  increased,  this  flame  decreases  in 
size  and  becomes  sharply  defined.  Upon  a  further  increase 
of  oxygen  with  no  change  in  the  acetylene  this  sharply  de- 
fined neutral  flame  becomes  somewhat  shorter  and  takes  on  a 
violet  tint  which  indicates  a  surplus  of  oxygen  in  the  flame 
itself.  If  the  increase  of  oxygen  continues,  the  flame  will 
be  blown  out.  This  excess  of  oxygen  flame  is  shown  in  Fig. 
4,  and  It  will  he  noticed  that  it  is  shorter  than  the  neutral 
flame  and  also  smaller  in  diameter,  and  that  it  has  a 
bulbous    enlargement    at    the    end,    while    the    neutral    flame. 


Fig.    2.     Neutral    Flame    photorrarhed    throtcU    a    Light    Flltti 

as  it  appears  to  the  eye,  is  more  elliptical.  It  will  also  be 
noticed  that  the  outline  of  this  flame  is  sharper.  The  hydro- 
gen flame  has  a  peculiar  shape  at  the  top.  The  cause  of 
this  is  not  at  present  known,  but  it  is  probably  due  to  the 
peculiar  shape  of  the  small  flame,  which  is  not  symmetrical. 
It  is  believed  that  this  is  the  first  time  that  micro-photo- 
graphs of  the  various  flames  have  been  published,  and  their 
appearance  indicates  the  necessity  of  further  study  of  them. 
For  the  present  purpose,  it  is  enough  to  show  them  as  they 
actually  appear. 

6.  Always  light  the  acetylene  first  and  turn  it  off  last.  In 
some  types  of  torches  this  may  avoid  an  explosion  or  "back- 
fire," which,  while  it  may  cause  no  damage,  is  to  be  avoided 
whenever  possible.  Back-fire,  as  It  is  commonly  called,  is 
really  a  burning  of  the  acetylene  inside  of  the  torch.  This, 
of  course,  is  accompanied  by  a  deposit  of  soot  which  may  col- 
lect in  the  small  passages  and  prevent  the  torch  from  work- 
ing satisfactorily.  If  this  is  the  case,  the  passages  will  have 
to  be  cleaned  out,  although  sometimes  the  deposit  will  burn 
out  after  a  short  period  of  use.  The  temporary  reduction  in 
the  size  of  the  welding  flame,  however,  tends  to  make  a  bad 
mixture,  with  resulting  damage  to  the  weld.  Never  use  any 
oil  or  grease  around  a  torch,  or  for  that  matter,  around  any- 
thing exposed  to  the  action  of  oxygen.  Fires  may  result  from 
this,  as  the  oil  is  rapidly  oxidized  with  a  considerable  in- 
crease of  temperature. 

7.  It  may  seem  superfluous  to  call  attention  to  the  tact 
that  an  acetylene  leak,  particularly  in  a  generator,  should 
not  be  stopped  by  attempting  to  weld  it,  or  by  using  any  heat 
at  all;  but  the  writer  knows  of  one  case  of  this  kind  which 
resulted  in  the  explosion  of  the  generator  and  the  instant 
death  of  the  man   who  attempted  to  w^ld   it. 

8.  In  case  repairs  are  needed  on  the  torch,  it  is  best  to 
send  it  to  the  manufacturers.  Of  coursp,  a  mechanic  familiar 
with  the  construction  can  make  repairs,  but  the  relation  of 
the  sizes  of  the  passages  to  each  other  must  be  maintained 
for  efficient   work,  and  the  manufacturer  can  do  this  best. 


Fij.    3,      ApiH-aniiu-.-    of    rinm.-    «   '.h    nii    Etcss    of    A.-.^lyl.-r.- 


Fir.    *.     Appraranco    of    Flame    with    an    Eiceii    of    0xj(< 
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Fig.   S.     Section   of   Cast-iron   Weld   broken   at   Eight   Angles   to   the  Line   of  Weld   aad   magnified   about  Three  Times.     Note   Uniformity  in   Grain   of   Iron 


9.  Never  use  copper  tubing  for  acetylene  piping.  It  is 
easily  attacked  by  acetylene,  particularly  if  it  is  impure,  and 
an  explosive  compound  is  created  which  detonates  at  the 
least  shock. 

Weldiny  (Jast  Iron 

Cast  iron  is  the  easiest  metal  to  weld  and  therefore  should 
be  ithe  first  one  tried  by  the  beginner.  It  is  best  to  begin 
with  small  pieces,  say  %  by  2  inches  in  section.  Bevel  both 
sides  of  the  two  pieces  so  that  the  included  angle  is  about 
90  degrees  (see  Fig.  1  in  the  preceding  article)  and  grind  off 
the  sand,  scale  and  dirt  for  about  \U  inch  away  from  the  V. 
Set  the  ends  about  1/32  inch  apart,  and  somewhat  above  the 
surface  of  the  table,  say  on  two  V-blooks  of  the  same  thick- 
ness. Use  the  size  of  tip  recommended  by  the  manufacturer, 
adjust  the  flame  to  neutral  and  bring  both  edges  to  a  bright 
red;  then  melt  down  the  bottom  of  the  V,  applying  a  little 
flux  or  scaling  powder  with  the  heated  end  of  the  filling  rod. 
Do  not  add  any  metal  from  the  filling  rod  until  the  bottom  of 
the  V  is  filled  from  the  sides.  Be  sure  that  the  metal  runs 
together  freely.  When  ready  to  add  metal,  put  the  end  of 
the  filling  rod  in  the  melted  metal  of  the  weld  and  play  the 
flame  on  both  the  rod  and  the  weld  so  that  the  metal  runs 
together.  As  often  as  is  necessary  dip  the  rod  in  the  scaling 
powder  and  proceed  with  the  filling  in.  Be  careful  not  to  add 
too  much  at  one  time,  using  just  enough  to  make  the  metal 
run  freely.  The  weld  should  be  made  in  steps.  If  too  much 
metal  is  added  in  one  place,  it  is  likely  to  run  over  into  the 
bottom  of  the  V,  and  unless  the  welder  is  experienced  and 
careful,  will  cause  a  cold  shut  which,  of  course,  makes  a  de- 
fective weld.  Afi  the  filling  progresses,  be  sure  that  the 
metal  is  welded  at  both  sides.  Most  welders  are  right-handed 
and  the  tendency  is  to  get  the  left  side  of  the  weld  well  made, 
while  the  right  side  is  likely  to  be  "cold-shut"  on  account  of 
sufficient  heat  not  being  applied  at  that  point.  The  "feel" 
of  the  torch  in  the  hand  turns  the  tip  toward  the  left  rather 
than  the  right.  Left-handed  welders,  therefore,  will  do  just 
the  reverse. 


After  all  the  metal  necessary  has  been  added  (It  should  be 
enough  to  raise  the  weld  slightly  above  the  surrounding  sur- 
face), play  the  torch  flame  at  the  junction  of  the  old  and  new 
metal  until  the  new  metal  runs  into  the  old.  At  this  time, 
do  not  add  any  scaling  powder.  If  this  is  done  properly,  and  it 
should,  in  fact,  be  done  at  intervals,  as  the  weld  progresses, 
there  will  be  no  hard  spots  at  the  junction.  These  hard  spots 
are  caused  by  the  melted  metal  striking  a  colder  surface  and 
chilling.  They  may  be  caused,  even  with  the  utmost  care 
on  the  part  of  the  welder,  by  unsatisfactory  welding  material, 
but  with  good  material  and  care  they  will  not  exist.  The 
scaling  powder  has  nothing  to  do  with  them,  but  does  at 
times,  if  of  certain  compositions,  produce  a  thin  intensely  hard 
scale,  which,  however,  is  readily  removed  by  chipping  or  grind- 
ing. 

It  should  be  remembered  that  the  beginning  and  end  of  a 
weld  require  less  heat  than  the  middle,  because  there  is  not 
the  amount  of  metal  present  to  absorb  the  heat,  and  unless 
care  is  taken  to  keep  the  torch  somewhat  away  from  the  metal 
at  the  beginning  and  end,  the  tendency  will  be  to  burn  it; 
also,  at  these  points,  in  the  case  of  cast  iron,  there  Is 
a  tendency  for  the  metal  to  run  away,  and  when  adding  metal 
there,  the  torch  flame  should  be  directed  toward  the  center 
of  the  piece  rather  than  toward  the  edge.  It  will  also  be 
found  best  to  use  but  little  scaling  powder,  as  the  slag  which 
forms  on  the  surface  of  the  iron  tends  to  hold  the  melted 
metal  in  place.  In  many  eases  the  welding  rod  can  be  held 
close  to  the  edge,  and  by  manipulating  it  and  the  torch  the 
metal  will  be  held  in  place. 

After  one  side  is  welded,  turn  the  work  over  and  repeat 
the  operation  on  the  other  side,  beginning  where  the  weld 
on  the  first  side  ended;  this  saves  gas.  After  the  sides  are 
welded,  it  is  advisable  to  touch  up  the  edges  so  that  the 
metal  will  be  welded  entirely  through  the  Vs.  Enough  metal 
should  be  added  so  that  the  piece  will  "square  up"  when 
ground  to  its  original  size,  and  care  should  be  taken  that  it 
does  not  run  away.     Evidently  the  full  heat  of  the  torch  is  not 


October,  1915 


MACHINERY 


109 


needed  at  these  points.  In  the 
case  of  a  small  weld  like  the 
one  described,  there  will  prob- 
ably be  no  casting  strains.  It 
is  wise,  however,  to  take  the 
precaution  of  heating  the  weld 
uniformly  in  order  to  be  sure 
that  this  difficulty  does  not  ex- 
ist.   After  the  weld  is  finished, 


bout  Tliree   Timta 


which  also  makes  the  work 
Blow,  and  tends  to  burn  out  the 
carbon  of  the  iron,  making  it 
hard  and  brittle.  The  proper 
size  of  tip  can  be  found  after 
a  few  trials,  and  experience 
will  soon  tell  a  welder  what 
tip  to  use  without  trial. 
As  an  illustration  of  the  de- 


allow  it  to  cool  off  in  a  dry,  warm  place.    When  cold,  grind  or   fects  that  are  likely  to  occur  in  a  cast-iron  weld,  the  piece 

'*'i°"'°  'o  Pies.  6  to  9  was  prepared— the  beveling  being 
done  from  one  side  only,  and  the  piece  nicked  with  a 
hacksaw  and  broken  in  order  to  show  the  defects  more  clearly, 
f^g.  6  shows  the  front  of  the  weld  or  the  top  as  the  work 
was  being  done,  and  shows  how  the  weld  should  be  made  in 
steps  in  order  to  prevent  cold  shuts.  The  steps  extend  from 
.-1  to  B,  the  portion  from  B  to  C  being  welded  entirely  through, 
some  of  the  metal  hanging  from  the  bottom  of  the  weld  in 
drops.  Fig.  7  shows  the  back  of  the  weld,  and  it  w-ill  be 
noticed  that  from  A  to  B  the  original  break  remains,  while 
from  B  to  C  it  has  disappeared.  In  this  view  It  would  ap- 
pear that  the  weld  is  very  nearly  through,  but  upon  examin- 
ing Fig.  8  it  will  be  found  that  it  is  not  through  by  about   H 


otherwise  remove  the  surplus  metal  to  the  same  size  as  the 
original  casting,  and  put  it  in  a  vise  with  the  top  of  the  Jaws 
at  the  center  of  the  vvclil.  If  the  weld  has  been  properly 
made,  it  will  be  found  impossible  to  break  the  piece  with  a 
hammer,  except  outside  of  the  weld.  It  should  be  necessary  to 
break  off  the  piece  at  both  ends  of  the  weld  and  then  break 
the  weld  crosswise  (or  lengthwise  of  the  original  piece)  to 
see  what  the  fracture  looks  like.  It  this  is  done,  it  will  be 
noticed  that  the  weld  merges  into  the  original  metal  without 
any  distinct  line  of  domarkation,  and  that  the  grain  of  the 
weld  is  somewhat  finer  than  that  of  the  casting;  also  that  the 
color  is  slightly  different,  being  generally  a  trifle  darker. 
The  finer  grain  is  due  to  the  fact  that  the  metal  is  added  in 


small  quantities,  and  therefore  cools  more  quickly  than  the 
whole  casting  does,  which  produces  a  finer  grain.  In  a  prop- 
erly made  weld,  the  V  should  be  much  larger  than  the  one 
made  in  the  preparation  before  welding,  because  of  the  melt- 
ing down  of  the  sides.  The  difference  in  color  is  due  to  the 
difference  in  quality  between  the  filling  rod  and  the  casting. 

Fig.  5  shows  the  uniformity  of  structure  of  a  properly  made 
cast-iron  weld.  There  is  a  slight  difference  in  the  size  of  the 
grains  between  the  center  where  the  weld  is,  and  the  body  of 
the  casting,  the  latter  being  somewhat  larger.  This  differ- 
ence is  more  noticeable  in  a  larger  piece,  and  is  more  appar- 
ent in  the  piece  itself  than  in  the  illus- 
tration. 

There  is  a  small  projection  Just  to 
the  left  of  the  center  of  the  larKi' 
blow-hole,  which  is  a  particle  of  for 
eign  matter,  probably  sand,  that  gave 
off  enough  gas  to  produce  a  blow-hole 
This  can  be  eliminated  in  welding  by 
melting  to  the  bottom  of  the  hole  and 
floating    the    dirt    to    the   surface. 

The  first  piece  welded  by  a  beginner 
will  probably  show  defects  caused  by 
the  metal  not  being  thoroughly  melted 
and  only  sticking  together  in  some 
places  instead  of  being  solid.  The  only 
way  to  gain  experience  is  to  break  a 
considerable  number  of  pieces  and  re- 
peat the  trials  until  a  sound  weld  is 
easily  made.  The  difficulty  in  making 
sound  welds  increases  with  the  size  of 
the  piece,  and  until  one  Is  sure  that 
he  can  make  good  welds  In  small 
pieces,  he  should  not  try  large  onee. 
It  may  also  be  found  that  the  proper 
size  of  tip  is  not  used.  Too  small  a 
tip  will  ri<6ult  in  cold  shuts  and  slow 
work.  Too  large  a  tip  will  result  In 
blowing  the  metal  away  on  account  of 
the     higher     oxygen      pressure     ushmI. 


inch,  due  to  the  bridging  action  of  the  melted  metal  here- 
tofore referred  to.  This  Is  the  real  danger  of  a  weld  that  is 
not  burnt  through.  It  is  apparently  sound,  but  really  the 
condition  is  much  worse  than  it  appears.  It  will  be  seen, 
however,  that  where  the  metal  has  been  burnt  through,  the 
weld  is  perfectly  sound.  As  a  matter  of  fact,  it  was  found 
impossible  to  break  the  weld  without  nicking  it  with  a  hack- 
saw. At  C.  Figs.  8  and  9,  will  be  seen  a  spot  where  the  metal 
has  run  over  from  the  added  material,  forming  a  cold  shut, 
which  is  very  distinct,  and,  of  course,  a  serious  source  of 
weakness.  In  addition  to  the  above.  It  will  seen  that  the 
weld  is  full  of  blow-holes  for  some 
distance  from  the  bottom  of  the  V. 
These  were  caused  by  adding  metal 
before  the  pieces  were  thoroughly  hot. 
The  part  of  the  weld  which  is  level 
with  the  original  pieces  seems  to  be 
sound  at  the  top.  which  Is  proof  that 
while  a  weld  may  be  sound  to  all 
appearances.  It  may  be  very  far  from 
sound  inside. 

Examples  of  Cast-iron  Welda 
Fig.  in  shows  a  cast-iron  exhaust 
manifold  with  one  of  the  bolting  lugs 
broken  off.  This  Is  quite  a  frequent 
occurrence,  and  is  generally  due  to  the 
sharp  corner  left  when  the  nut-side  of 
the  lug  is  machined.  In  order  to  keep 
the  broken  lug  straight  with  the  rest 
of  the  face,  a  planed  piece  of  cast  Iron 
Is  clamped  across  the  face,  as  shown. 
It  is  best  to  weld  the  back  of  the  lug 
first  on  both  sides  of  the  clamp,  going 
almost  through.  Then  the  clampe  and 
block  can  be  removed  and  the  Job 
finished. 

It  is  easier  In  many  casee  to  hold 
such  pieces  in  a  vise  than  to  block 
them  up  on  the  table.  After  the  weld 
Is    made    on    the    outside,    the    inside 
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Fig.     13.     Cast-iron    Cn 

should  be  finished,  care  being  taken  to  burn  out  all  remnants 
of  the  crack.  The  last  thing  done  should  be  the  finishing 
of  the  faces,  and  care  should  be  taken  to  avoid  hard  spots. 
If  it  should  so  happen  that  the  lug  does  not  come  true  after 
the  weld  is  finished  (it  should  be  tested  with  a  straightedge), 
a  small  amount  of  metal  can  be  added  so  that  there  is  suffi- 
cient stock  to  grind  and  file.  The  finished  weld  is  shown  in 
Fig.  11. 

Fig.  12  shows  the  frame  of  a  machine  in  which  the  break  B 
occurred  close  to  a  babbitt  bearing  .1.  It  was  decided  to 
save  this  bearing  if  possible,  as  there  would  have  been   con- 


siderable expense  in  renewing  it,  not  so  much  on  account  of 
the  babbitt,  as  because  of  the  difficulty  of  alignment. 
No  finishing  was  necessary  at  the  weld.  This  made  it 
much  easier  to  save  the  babbitt,  because  even  if  a  few  hard 
spots  did  exist  at  the  weld,  it  would  make  no  difference.  The 
casting  was  laid  flat  on  the  table,  the  parts  lined  up  after 
preparation,  and  preheated  with  a  Bunsen  burner,  during 
which  time  wet  crushed  asbestos  was  kept  on  both  the  top 
and  bottom  of  the  babbitt  bearing.  At  frequent  intervals 
water  was  poured  on  the  asbestos  to  keep  it  wet.  As  soon  as 
the  casting  had  been  well  warmed,  the  weld  was  made  on 
one  side,  using  a  heavy  tip,  which  was  necessary  on  account 
of  the  absorption  of  heat  by  the  cool  metal.  After  the  first 
side  was  finished,  the  work  was  turned  over,  repacked  in 
asbestos,  and  the  weld  completed.  The  weld  was  then  heated 
uniformly  its  entire  length  with  the  torch  and  allowed  to 
cool  in  the  air.  Had  the  break  occurred  at  about  the  place 
where  the  rule  is  shown,  it  would  have  been  impossible  to 
save  the  babbitted  bearing,  and  an  entirely  different  procedure 


Fig.    15.     Casting    that 

in    Fig.     13 

would  have  had  to  be  followed.  Undoubtedly  the  babbitt 
would  have  been  melted  out  and  more  care  would  have  had 
to  be  taken  to  prevent  the  contraction  of  the  weld.  Two 
torches  would  have  been  advisable,  welding  both  breaks  at  the 
same  time. 

Welding  a  Cast-iron  Crank-case 
Figs.  13  to  17  show  a  large  cast-iron  crank-case  of  the  barrel 
type,  with  a  piece  broken  out  and  missing.  Fig.  13  shows  the 
preparation  of  the  edges,  which  was  done  prior  to  making 
the  pattern  for  the  missing  piece.  This  is  permissible  in  this 
instance,  because  the  metal  is  cast   iron   iind  somewhat   over 


>  I  inch  in  thickness,  and  also  because  the  new  casting  used 
in  repairing  was  made  with  enough  stock  on  it  to  allow  for 
finishing  on  the  hand-hole  (ace.  Fig.  14  shows  the  asbestos 
backing  for  the  pattern,  supported  by  a  sheet  of  iron  and  a 
mandrel  through  the  cam-shaft  bearing  boles,  this  being 
an  easy  way  of  supporting  the  backing  in  this  case.  Broken 
up  asbestos  paper  is  now  used  altogcth.r  in  the  author's 
shops  for  the  purpose  indicated,  on  account  of  the  ease  tnd 
rapidity  with  which  it  can  be  applied.  Prior  to  its  adoption, 
it  was  the  custom  to  use  plaster-of-paris,  trimming  it  off  to 
the  inside  surface  of  the  pattern  it  was  desired  to  make.  Thi 
asbestos  used  is -socked  in  water  and  squeezed  out  until  it  is 
just  plastic.  It  is  then  pressed  into  place  and  smoothed  down 
uniformly  to  the  desired  level.  A  sheet  of  tissue  paper  is 
then  placed  on  it  and  oiled  to  prevent  the  plaster-of-paris 
used  for  the  pattern  from  sticking  to  it.  The  plaster-of-paris 
is  next  poured  into  place,  and  as  it  gradually  hardens,  it  is 
broiight  to  the  required  contour  and  allowed  to  dry.  Th. 
result  is  shown  in  Fig.  16,  in  which  it  will  be  noted  thai 
sufficient  stock  for  finishing  has  been  left  on  the  hand-hole 
face  of  the  casting,  and  that  the  plaster-of-paris,  when  dry, 
has  been  beveled  out  to  make  the  V.  A  gentle  tapping  on  the 
casting  around  the  pattern  loosens  it,  and  it  is  easy  to  lift  it 
out  without  breakage.  Care  should  be  exercised  at  this  stage 
of  the  operation,  and  the  plaster-of-paris  should  be  allowed  to 
become  quite  hard,  although  it  need  not  be  entirely  dry. 
I'pon  removal,  air-holes  and  irregularities  on  the  inside  face 
will  be  found,  and  they  should  be  filled  up.  Attention  should 
also  be  paid  to  so-  making  the  pattern  that  it  can  be  drawn 
from  the  sand. 

The  casting  made  from  this  pattern  is  shown  in  Fig.  15, 
and  the  welded  job  in  Fig.  17.  This  job  was  welded  in  a 
large  forge,  the  break  being  turned  downward  into  a  charcoal 
fire,  allowed  to  get  nearly  red-hot,  turned  over,  carefully  cov- 
ered with  asbestos  paper  and  welded,  but  only  from  the  out- 
side, as  it  was  not  necessary  from  the  standpoint  of 
strength    to    do   more   than    this      Thp    weld,    of   course,    was 


Fig.     16.     Flaster-of-Paris    Pattern    Completed 

made  entirely  through  the  section,  and  what  beads  resulted 
were  chipped  oft  after  the  case  was  cold.  After  welding,  the 
weld  was  turned  into  the  fire  again,  allowed  to  come  to  a 
uniform  temperature,  and  then  packed  in  asbestos  to  cool. 
In  this  instance  it  was  not  necessary  to  ,  heat  the  entire 
casting  to  the  same  high  temperature,  but  the  casting  was 
all  hot,  the  coolest  part  being  at  a  temperature  much 
above  that  of  boiling  water.  It  is  one  of  the  instances  where 
it  is  not  necessary  to  heat  the  whole  casting  to  as  high  a 
temperature  as  the  part  to  be  welded,  nor  indeed  is  it  desira- 
ble to  do  so.  The  case  is  stiff  enough  to  gradually  force  the 
contraction  to  take  place  in  the  weld  as  it  is  made,  and  by 
allowing    it    to    come    to   a   uniform    high    temperature    after 
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the    weld    is    finished,    any    strains    that    may    be    caused    in 
welding  are  eliminated. 

Weldinsf  a  Shaper  Rocker  Arm 
Fig.  18  shows  a  cast-iron  arm  from  a  shaper.  An  attempt 
was  made  to  weld  this  by  some  one  without  either  the  nc 
essary  knowledge  or  facilities,  with  unsatisfactory  result 
The  weld  at  A  and  the  opening  at  li  showed  that  the  weM 
did  not  extend  in  more  than  Vi  inch.  The  work  was  not 
preheated  or  prepared.  The  photograph  was  taken  after  the 
break  at  C  was  partly  prepared  at  the  writer's  shop.  The 
essential  thing  in  this  piece  was  to  make  the  edges  of  the 
slots  D.  which  form  a  fork  at  the  end  of  the  casting,  come 
at  right  angles  to  the  surfaces  i)  and  f.  and  also  to  have  these 
two  surfaces  in  line.  It  was  necessary  also  to  be  sure  that 
the  surfaces  //  and  /  were  parallel,  as  a  sliding  block  oper- 
ates between  them.  The  method  of  doing  this  was  to  clamp 
the  piece  on  the  corner  of  the  welding  table,  as  shown  in 
Fig.  19.  In  order  to  remove  the  chill  from  the  casting  to 
some  extent,  a  Bunsen  burner  as  shown  at  .1  was  directed 
against  the  break  at  li.  The  upper  half  of  the  weld  was 
made,  the  casting  turned  over  and  blocked  up  carefully  and 
the  weld  nnished.  It  was  then  tested  to  see  that  everything 
was  straight  and  square.  It  was  found  to  be  in  good  shape, 
but  if  it  had  not  been,  the  difficulty  would  have  been  corrected 
by  heating  the  weld  H  with  a  large  torch,  when  the  piece  C 
could  be  carefully  pulled  into  position  by  means  of  wedge? 
and  clamps.  The  weld  was  allowed  to  cool  and  the  piece 
blocked  up  on  the  table  as  shown  in  Fig.  20,  all  the  surfaces 
on  the  lower  side  being  laid  on  V-blocks  of  the  same  height. 
The  fork-end  was  then  clamped  into  position  so  that  the  slots 
were  true  with  a  square  both  ways  and  the  top  halt  of  the 
weld  E  made.  It  should  be  noticed  that  there  was  enough 
of  the  finished  surfaces  underneath  B  and  C  to  allow  a  narrow 
V-block  to  be  set  underneath  which  held  it  true  in  one  plane, 
while  blocking  was  put  under  the  fork  to  hold  it  true  in 
the  other  direction.  Of  course,  the  piece  was  clamped  down 
tn  the  table,   while  the  first   part  of  weld  E  was  being  nuulo. 


broken   again 

It  was  then  turned  over  and  the  weld  finished,  and  the  piece 
again  tested  to  see  that  it  was  in  good  condition.  It  is  evident 
that  after  these  operations  the  piece  was  true  and  in  line, 
and  with  reasonable  care  would  remain  so.  There  was,  how- 
ever, danger  of  a  strain  in  making  th?  last  weld.  This  was 
overcome  by  putting  tram-marks  at  A  and  B.  Fig.  Ill,  :;nd 
heating  the  opposite  side  in  a  charcoal  fire  sufllcicnlly  to 
give  the  necessary  expansion,  which  was,  of  course,  checked 
by  the  tram-marks.  The  piece  was  carefully  blocked  up  to  be 
sure  that  no  sagging  would  take  place  and  half  the  weld  made. 
It    was   then    turned    over   and    the    weld    finished,    the    piece 


Tig.    20.     Blocking 


of    Welded    Paiu 


removed  from  the  fire  and  allowed  to  cool  down  In  asbestos. 
The  conditions  required  that  all  of  these  welds  be  made  with- 
out heating  the  piece  re<l-hot.  because  it  would  have  been 
very  difficult  to  keep  the  parts  in  line,  had  the  whole  piece 
been   put  in  a  hot  fire. 

One  difficulty  in  this  cace  was  that  all  of  the  faces  were  more 
or  less  worn,  and  some  judgment  had  to  be  used  in  checking 
them    up.     However,    th?    piece    after    finishing    gave    entire 


Fig.   21.     Completed  Eocker-arm   properly   welded 

satisfaction.  The  use  of  small  torches  or  gas  burners  in  this 
or  similar  cases  is  of  great  assistance,  because  while  they 
do  not  bring  the  piece  to  a  red  heat,  yet  enough  of  the  chill 
is  taken  from  the  metal  to  save  a  considerable  amount  of 
welding  gases,  and  this  helps  to  make  a  better  weld.  It  Is 
evident  that  it  would  be  quite  difficult,  it  not  impossible,  to 
block  up  such  a  piece  on  the  table  and  build  up  a  charcoal 
fire  under  it,  the  heat  being  likely  to  warp  or  crack  the  table. 
A  Difficult  Repair  Job 

Fig.  22  shows  what  frequently  happens  when  some  part  of 
the  connecting-rod  in  a  motor  lets  go.  This  damage  Is  gen- 
erally the  result  of  not  keeping  the  rods  tightened  up  as 
they  should  be.  The  case  illustrated  is  not  nearly  as  bad  as 
some  instances,  but  great  care  must  be  exercised  in  following 
the  crack  to  the  end.  If  the  crack  extends  entirely  through  a 
piece,  it  will  prevent  the  heat  of  the  torch,  when  applied  to 
one  side,  from  passing  to  the  other,  with  the  result  that 
where  the  piece  is  heated  it  will  become  red,  while  the  other 
side  will  stay  black;  but  if  the  crack  extends  only  partly 
through,  as  is  frequently  the  case,  this  test  is  valueless,  and 
the  only  thing  to  do  is  to  melt  the  Iron  in  the  direction  In 
which  the  crack  extends  and  pull  it  out  with  the  welding  rod. 
If  there  is  a  crack,  it  will  show  up  as  a  white  streak  in  the 
center  of  the  melted  portion.  Therefore  in  all  cases  of  this 
character,  and  in  the  case  of  Jacket  cracks,  the  weld  should 
be  made  entirely  through  the  piece  at  least  1  inch  further  than 
the  crack  shows  on  the  surface.  In  order  to  be  sure  that  the 
end  Is  reached.  In  the  present  instance,  the  crack  at  corner  A 
extended  »4  inch  beyond  where  it  was  visible.  The  piece* 
were  not  prepared,  nor  is  it  the  practice  In  the  writer's 
shops  to  \'  the  pieces  in  such  cases. 

Cylinders  should  always  be  heated  slowly,  and  the  base 
of  the  cylinder  kept  somewhat  away  from  the  fire,  which 
should  not  be  too  heavy  at  the  beginning.  The  cylinder  should 
be  tilled  at  an  angle  so  that  the  heat  will  pass  up  through 
the  bore  and  around  the  outside,  underneath  the  asbestos 
paper  with  which  it  Is  covered.  After  the  work  Is  thoroughly 
warmed  through,  the  defective  part  should  be  placed  in  the 
firo  so  as  to  become  more  thoroughly  heated  than  the  re- 
mainder. At  this  stage  the  heating  should  be  watched  ftire- 
lully.  and  when  it  hSs  nrrivcd  at  the  proper  point,  while  the 
temperature  is  .itiU  rising.  It  should  be  welded  in  the  fire. 
Under  no  circumstances  must  a  cylinder  be  removed  from  the 
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fire  while  the  weld  is  being  made,  and  sufficient  asbestos 
paper  should  be  properly  located  to  cover  all  the  cylinder 
except  the  part  being  worked   upon. 

It  is  very  difficult  to  explain  how  hot  to  heat  a  cylinder. 
It  possible  to  avoid  it,-  the  heat  should  not  be  great  enough  to 
make  it  red  at  any  point.  In  certain  cases,  the  cylinder  must 
be  heated  to  a  red  heat,  particularly  where  there  is  a  rigid 
connection  between  the  barrel  and  the  jacket  at  several  points, 
or  where  the  cylinders  have  large  flat  sides.  Frequently  the 
proper  temperature  can  be  determined  by  the  paint  and  filler 
on  the  cylinder  being  turned  to  a  rusty  brown  powder. 
This  test  is  only  of  value  when  the  cylinder  is  on  a  rising 
temperature.  It  is  evident,  if  it  has  been  heated  to  this 
point  and  then  allowed  to  cool,  that  it  may  not  be  warm 
enough  to  avoid  shrinkage  cracks,  while  it  may  appear  so 
to  the  eye.  The  best  way  to  obtain  experience  is  to  get 
some  old  cylinders  and  experiment  with  them.  More  can  be 
learned  in  this  way  in  a  short  time  than  by  pages  of  de- 
scription. 

In  this  case,  as  soon  as  the  cylinder  arrived  at  the  right 
temi>erature,  which  was  higher  than  for  an  ordinary  jacket 
crack — very  close  to  a  red  heat — it  was  turned  into  the  position 
shown  in  Fig.  22,  and  the  pieces  welded  on.  The  welding 
began  at  A.  went  from  there  to  B  and  C  and  so  on  back  to  the 


starting  point.  This  gave  the  maximum  chance  for  contrac- 
tion to  take  place  without  difficulty.  The  weld  was  burnt 
completely  through,  and  as  soon  as  finished,  the  cylinder  was 
turned  over  in  the  fire  and  the  inside  of  the  weld  completed 
and  smoothed  off  with  a  special  torch.  This  is  necessary  in 
order  to  prevent  pre-ignition  in  operation  due  to  small  points 
projecting  into  the  cylinder  becoming  red  hot,  or  to  carbon 
collecting  on  such  points  and  causing  the  same  trouble.  It 
is  sometimes  necessary  to  have  more  than  one  special  torch 
to  reach  all  the  corners.  Occasionally  a  cylinder  broken  in 
the  dome  is  split  part  way  down  the  barrel.  Sometimes  this 
weld  can  be  made  from  the  outside  of  the  barrel,  and  the 
inside  not  welded.  A  better  job,  however,  is  made  by  welding 
on  the  inside  as  well  as  the  outside,  and  afterward  regrinding 
the  cylinder. 

After  the  dome  was  welded,  the  cylinder  was  packed  away 
in  powdered  asbestos  until  it  was  cold;  the  proper  openings 
were  then  plugged  and  the  cylinder  tested  for  leaks.  This 
is  always  a  safe  precaution,  because  while,  if  the  work  is 
properly  done,  there  is  little  chance  for  trouble,  yet.  it  there 
is  any  difficulty,  or  if  any  crack  is  overlooked,  it  can  be 
welded  much  more  easily  than  if  the  jacket  is  welded  right 
away.  However,  when  time  is  an  object,  as  it  occasionally 
is,  and  if  the  welder  is  sure  that  he  has  welded  the  dome 
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Fig.    27 


properly    WoM«d    Cylindo 
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properly,  the  jacket  may  be  welded  at  once,  the  whole  cylin- 
der packed  In  asbestos  and  allowed  to  cool. 

After  the  cylinder  was  tested  and  everything  found  satis- 
factory, it  was  reheated,  the  jacket  put  in  place  as  shown 
in  Fig.  24  and  welded,  beginning  at  A  and  going  to  B,  after 
which  it  was  welded  around  the  boss,  again  started  at  B 
and  continued  around  to  C.  This  took  care  of  the  contraction 
better  than  any  other  method.  The  surface  C  was  set, 
before  starting  to  weld,  a  little  higher  than  /)  to  allow  of 
finishing  the  boss  around  the 
center  hole. 

Mention  has  been  made  of 
the  possibility  of  a  crack  p.\ 
tending  on  the  inside  of  a  piecr 
where  it  is  not.  visible  on  thr 
outside.  A  very  good  lllustra 
tlon  of  this  Is  shown  in  Figs 
25  and  26,  which  show  a  piece 
broken  out  of  an  automobile 
cylinder  jacket  In  order  to  weld 
the  dome.  In  Fig.  25  a  crack 
was  visible  at  the  top  and  bot 
torn  of  the  piece  as  a  very  fine 
line,  but  it  was  not  visible  for 
more  than  %  inch  in  either  case  on  the  outside  of  the  piece. 
However,  it  will  be  noticed  that  it  extends  along  and  is  quite 
clearly  visible  Inside  In  Fig.  26.  This  condition  may  exist 
not  only  In  cylinder  jackets,  but  in  any  other  pieces  of  the 
same  general  nature,  and  the  illustrations  are  shown  to  em- 
phasize the  necessity  of  following  the  crack  all  the  way  to 
the  end. 

Improper  Weldlntr  of  Cylinders 

As  an  illustration  of  what  results  from  improper  welding 
of  cylinders,  Figs.  27  to  29  are  shown.  The  original  damage 
to  this  cylinder  is  indicated  in  Fig.  27.  and  consisted  of  a 
crack  in  the  dome.  From  the  appearance  of  the  inside  of 
the  cylinder  shown  in  Fig.  28,  It  looks  as  if  the  dome  was 
broken  in  a  number  of  pieces.  It  does  not  appear  on  exanii 
nation  of  the  cylinder  whether  the  Jacket  was  cut  out  to  get 
at  the  broken  dome,  or  whether  it  was  broken  out  originally 
by  the  damage.  However  that  may  be.  in  attempting  to  put 
It  back,  the  cracks  kept  on  extending  until  the  cylinder  was 
cracked  through  two  port  plug  holes.  In  addition  to  this, 
the  corner  of  the  cylinder  as  welded,  was  much  flatter  than 
it  should  be,  the  result  being  that  it  would  have  been  im- 
possible to  grind  out  the  cylinder  without  going  through  the 
weld.  In  addition  to  the  above,  there  was  no  attempt  made 
to  smooth  off  the  Inside  of  the  dome,  with  the  result  that 
the  cylinder  would  have  knocked,  on  account  of  pre-ignltion 
due  to  the  roughness.     The  ovllnder  as  it  stands  is  not  beyond 


repair,  if  handled  by  one  who  knows  how  to  do  it,  but  the 
owner  purchased  a  new  cylinder,  believing  that  It  could  not  be 
fixed. 

This  is  a  good  Instance  of  the  damage  to  the  reputation  of 
the  oxy-acetylene  welding  process  caused  by  those  who  do  not 
know  how  to  do  the  work  and  who  have  not  the  proper  facili- 
ties.  This  cylinder  was  not  preheated,  and  nothing  else  than 
what  happened  could  have  been  expected.  The  possession  of 
a  hammer,  chisel  and  monkey  wrench  does  not  make  the 
owner  a  machinist;  neither  does  the  fact  that  one  has  a 
welding  torch  and  oxygen  and  acetylene  tanks  enable  him  to 
weld  anything  that  comes  along.  It  should  be  emphasized 
that  proper  apparatus,  instructions  and  training  are  necessary 
for  the  successful  carrying  out  of  work  like  that  shown. 

As  a  contrast  to  the  foregoing.  Figs.  30  to  33  are  shown. 
P^g.  32  shows  the  damage  to  the  dome,  and  the  pieces  of  the 
jacket  cut  away  to  reach  It.  Fig.  30  shows,  on  the  right,  the 
pieces  of  the  dome,  and  on  the  left  the  pieces  of  the  jacket. 
In  the  center  Is  shown  the  plug  going  through  the  top  of 
the  dome  and  jacket.  It  will  be  seen  that  the  thread  on  this 
i.'i  badly  damaged.  The  dome  was  broken  Into  twelve  pieces 
and  the  jacket  into  eight  pieces.  At  A.  B,  C  and  D  are  shown 
tlie  points  where  the  four  ribs  extending  between  the  dome 
and  jacket  are  located,  the  ribs  themselve*  not  being  shown. 
The  pieces  are  shown  laid  together  on  wet  asbestos  and 
carefully  lined  up.  They  were  then  "tacked"  together  with 
the  torch  so  that  they  could  be  used  as  patterns  for  castings, 
the  amount  of  yveldlng  all  the  pieces  being  too  great;  besides, 
it  would  be  difficult  to  put  the  pieces  accurately  Into  place. 
On  the  castings  from  these  patterns,  as  shown  in  Fig.  34, 
stock  was  left  for  finishing,  except  at  the  points  A.  B.  C  and  D, 
where  the  connecting  ribs  between  the  dome  and  Jacket  had 
to  be  built  up.  Fig.  31  shows  the  dome  welded  In.  Fig.  33 
sliows  the  jack.  I  welded  in  and  the  dome  plug  with  metal 
added  on  the  threads.  All  the 
machining  was  done  on  an  or- 
dinary lathe.  It  was  not  pos- 
sible to  get  exactly  the  same 
thread  on  the  dome  plug  as  on 
the  original,  but  this  made  no 
difference,  as  the  stock  on  the 
threads  permitted  any  suitable 
thread  to  be  used.  It  was  Im- 
possible in  this  case  to  obtain 
a  new  cylinder,  as  the  manu- 
facturers had  gone  out  of  busi- 
ness; but  the  cost  of  repairs 
was  considerably  less  than  the 
cost  of  a  new  cylinder. 
For  the  benefit  of  those  who  do  not  have  any  foundry 
located  near  them,  it  should  be  stated  that  the  welding  of  the 
pieces  together  and  setting  them  back  into  place  Is  perfectly 
possible.  They  should  all  be  welded  together  on  both  sides, 
the  inside  of  the  dome  smoothed  off  by  grinding,  fitted  in 
place  and  welded.    In  such  cases  enough  of  the  Jacket  should 
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Fig.  30.     Pieces  of  Broken  Dome  and  Jacket  of  Cylinder  sh' 


Fig.  32 


be  cut  away  at  the  beginning  to  enable  the  work  to  be  done 
rapidly,  and  the  planning  should  be  done  ahead,  so  that  it 
will  be  known  exactly  how  the  work  is  to  be  handled.  There 
is  no  necessity  of  having  to  plan  these  things  while  the  work 
is  beihg  done. 

Weldint?  a  Heating-  Boiler  Casting 

Figs.  35  to  39  show  a  section  of  a  cast-iron  heating  boiler. 
Quite  a  number  of  these  heater  sections  break,  and  as  they 
are  expensive,  they  are  well  worth  welding.  The  reasons 
for  their  breaking  generally  come  under  three  heads:  1. 
Allowing  the  water  to  become  too  low  in  the  boiler.  This 
permits  the  section  to  become  red-hot,  and  when  it  is  cooled 
off,  or  cold  water  turned  in,  a  crack  results.  2.  Casting 
strains  in  the  pieces.  The 
writei:  has  seen  new  sections 
not  yet  installed  with  bad 
cracks  which  certainly  could 
not  have  passed  inspection  at 
the  foundry.  Sometimes,  upon 
inquiry  about  a  cracked  sec 
tion,  the  statement  is  made 
positively  that  the  water  was 
not  low,  and  while  this  state- 
ment may  not  always  be  true, 
although  the  person  making  it 
believes  it  to  be  so,  yet  a  suf- 
ficient number  of  cases  have 
come  to  the  writer's  attentnon 
in  which  he  believes  the  infor- 
mation to  have  been  correct,  to 
warrant  the  belief  that  strains 
in  the  casting  are  really  a  fre- 
quent cause  of  breakage.  It  is 
also  well  known  that  it  is  difficult  to  cast  pieces  of  the  shape 
of  these  sections  without  experiencing  casting  strains  due  to 
the  difference  in  temperature  of  different  parts  while  cooling 
off  in  the  sand.  3.  Strains  are  sometimes  caused  by  tlie  holes 
for  the  push  nipples,  which  connect  the  sections,  not  being 
bored  true,  or  in  line;  or  if  the  sections  are  not  put  up  cor- 
rectly, the  same  trouble  may  exist.  It  is  also  possible  to 
pull  the  sections  together  too  tightly,  and  as  the  push  nipples 
are  tapered  and  fit  in  tapered  holes,  an  enormous  strain  can 
be  set  up  by  too  much  tightening. 

Cracked  heater  sections  are  generally  very  difficult  to  weld, 
particularly  if  the  cracks  are  in  the  body  of  the  section.  Of 
course,  if  only  a  corner  is  broken  off,  or  if  the  section  has  a 
long  leg  on  each  side  and  the  defect  is  in  one  of  them,  the 
difficulty  is  materially  decreased.     Considerable  experience  is 


Tig.   31.     Dome    welded    in    Place 

required  to  make  a  sound  permanent  job,  and  even  then  satis 
factory  results  may  not  b^  obtained  at  the  first  trial.  The 
difficulties  met  with  are  the  trouble  of  controlling  the  con- 
traction when  cooling,  and  of  preheating  correctly,  if  this  is 
done  locally,  as  well  as  the  trouble  of  turning  the  section 
over  while  heating  in  order  to  reach  the  other  side  of  the 
weld. 

In  order  to  overcome  these  difficulties,  it  is  necessary,  in  the 
first  place,  according  to  the  writer's  experience,  to  heat  the 
entire  section  red-hot;  this  heat  must  also  be  uniform.  It 
is  believed  useless  to  spend  any  time  trying  to  heat  such  a 
casting  locally,  or  to  provide  for  the  contraction  by  heating 
one  part  somewhot  more  than  another.  The  cause  of  the 
crack  cannot  always  be  known. 


Fig.    32.     Cylinde 


and  inasmuch  as  the  real  cause 
may  be  a  combination  o  f 
causes,  the  only  safe  way  is  to 
eliminate  all  strains  by  thor- 
oughly preheating  to  a  high 
temperature.  The  contraction 
while  cooling  may  be  overcome 
by  slow  cooling  obtained  by 
packing  the  welded  casting  in 
asbestos  and  thoroughly  pro- 
tecting it  from  drafts.  In  the 
case  of  large  sections,  thij 
cooling  may  require  forty-eight 
hours.  If  the  work  Is  to  be  done 
outside,  in  cold  weather,  great 
precautions  must  be  taken  to 
insure  that  the  outside  edges 
of  the  casting  do  not  cool  too 
quickly. 

The  difficulty  of  turning  over  the  casting  can  best  be  over- 
come by  providing  special  means  for  handling.  What  is  done 
depends  on  conditions,  and  no  fixed  rule  can  be  laid  down: 
but  the  casting  must  be  handled  quickly,  and  if  it  is  turned 
over,  it  must  be  allowed  to  reach  to  a  uniform  temperature 
before  the  final  weld  is  made.  After  welding,  the  casting 
should  again  be  brought  to  a  uniform  temperature  and  then 
carefully  packed  as  outlined. 

Fig.  35  shows  a  section  in  which  the  crack  was  probably 
caused  by  an  original  strain  in  the  casting.  The  crack  was 
barely  visible,  and  in  order  to  show  in  the  photograph,  It 
was  necessary  to  wedge  it  open  somewhat.  There  was  some 
discussion  in  the  shop  as  to  just  how  to  prepare  the  crack  for 
welding.  It  wiis  manifestly  impossible  to  get  any  torch  tip  into 
the  hole,   which   is  about  1   inch  in  diameter,  as  the  section 
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was  about  4  inches  thick  at  that  point.  It  was  tlnally  decided 
to  prepare  the  casting  as  shown  In  Fig.  36,  saving  the  piece 
th  .t   was  cut  out   (the  cutting  being  done  t)y  a   liael<saw  and 

hammer  and  chisel),  so  that  it 

could  be  replaced.  The  wisdom 
of  this  method  was  apparent 
when  the  piece  was  removed, 
as  It  was  found  that  there 
was  a  boss  IVi  inch  thicli 
around  the  1-inch  hole,  the 
piece  cut  out  of  the  boss  being 
shown  in  Fig.  H6  at  .'I,  while 
the  main  piece  removed  is  seen 
at  B.  The  boss  can  be  seen  in 
Fig.  38,  where  the  section  is 
shown  laid  on  steel  platrs 
blocked  u,p  from  the  concrete 
lloor  and  with  firebricks  under 
the  corners  to  leave  space  for 
the  fire.  The  tram-marks  will 
also  be  noticed  at  A.  B  and  ('. 
the  distance  AC  being  equal  to 
AB,  and  being  used  as  refer- 
ence length. 

Fig.  39  shows  the  use  of  old 
carbide  cans  cut  up  into  strips 
of  the  proper  size  for  confining 
the  fire.  These  are  very  satis- 
factory for  the  purpose,  as  they 
can  readily  be  bent  to  any 
shape  and  are  inexpensive. 
Tile  fire  is  applied  to  such  a  casting  hy  lighting  a  considerable 
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is   a   hard   thing   to   do. 


and 


increase   in    temperature.     This 
experience  is  the  only  guide. 

It   is  evident  that  there  is  more  chance  for  a  draft  around 
the  outside  of  the  casting  than 


Fig. 


in  the  center,  that  a  heavier 
section  will  require  more  char- 
coal than  a  lighter  one,  and 
that  in  the  open  spaces  too 
much  charcoal  should  not  be 
applied.  In  this  particular 
case,  in  spite  of  what  was 
thought  to  be  right,  it  was 
found  that  too  much  fire  had 
been  put  along  the  part  AB. 
Fig.  39,  so  that  after  the  cast- 
ing had  become  quite  warm, 
the  distance  between  the  tram- 
marks  had  Increased  X,  inch. 
In  order  to  remove  the  strain 
set  up,  the  fire  was  shifted  to- 
ward both  ends,  but  still  after 
the  casting  had  become  red.  It 
was  found  that  after  allowing 
for  expansion,  the  tram-marks 
had  separated  3  16  inch,  which 
indicated  that  there  was  a 
strain  somewhere  in  the  origi- 
nal casting. 

When  the  charcoal  was  first 
placed   underneath  the  section, 

HontinK    Boiler    Cstlnj    in    which    Weld    i.    Sni.hed  ^^^^    ^^    ^^y^^^    ^^^   ^^   „g^   ^^ 

much,  and   from  time  to  time,  as  the  casting  became  warm. 


iiuantity   of   charcoal   in   a   forge  and   shoving   it   underneath 
till-  casting,  being  sure  to  distribute  it  so  as  to  obtain  a  uniform 


it   w^as  added   in   small   quantities,   but    more   rapidly  toward 
the  latter  part  of  the  heating:  of  course,  during  all  this  time. 


Tit.  38.     Hoating   Boilo 


showing   Arrangf^m 


tine   Boiler   Castinr  ready  for   Prehraunf   Fir*    to  b*   itart^d 
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the  top  of  the  casting  was  kept  covered  with  asbestos  paper. 
It  is  necessary,  however,  to  punch  holes  in  the  paper  to  per- 
mit of  sufficient  draft  to  keep  the  charcoal  burning.  The 
paper  tends  to  distribute   the   heat   more  uniformly. 

The  first  welding  done  was  to  weld  the  boss.  On  account 
of  the  difficulty  of  reaching  it,  it  was  necessary  to  raise  the 
casting  from  the  fire  and  stand  it  on  end,  so  that  the  work 
could  be  done  quickly.  It  was  carefully  covered  with  asbestos 
paper  while  this  weld  was  being  made,  then  replaced  in  the 
fire  and  allowed  to  come  to  a  uniform  temperature.  Then  the 
piece  which  had  been  cut  out  was  put  into  place,  and  the 
sides  C  and  D.  Fig  39,  welded.  The  casting  was  then  turned 
over,  again  allowed  to  come  to  a  uniform  temperature,  and, 
beginning  at  what  was  then  the  bottom  of  the  welds,  the  V's 
were  filled  up  and  the  weld  finished  at  the  boss. 

During  the  welding  it  was  necessary  to  pack  the  top  of 
the  casting  heavily  with  asbestos,  as  the  welders  had  to  stand 
over  it  to  reach  the  bottom  of  the  vertical  welds.  It  always 
pays  to  protect  the  welders  as  well  as  possible  in  case  of  heavy 
fires,  as  if  this  is  not  done,  they  cannot  do  good  work. 

After  the  weld  was  finished,  it  was  found  that  the  trammed 
distance  had  increased  %  inch.  Inasmuch  as  there  was  no 
strain  in  the  casting  after  the  work  was  done,  as  it  had  been 
uniformly  heated  after  welding,  this  %  inch  represented  the 
total  amount  of  strain  in  the  casting.  Where  it  was,  it  Is 
impossible  to  say,  but  it  evidently  was  there.  When  cold, 
a  thorough  hammer  test  with  a  light  sledge  was  made,  as 
well  as  a  pressure  test,  and 
everything  was  found  to  be  in 
good  condition. 

It  is  evident  that  this  Vg- 
inch  expansion  had  to  be  taken 
care  of,  as  the  push  nipples 
could  not  be  put  back  in  place 
if  it  were  not.  The  following 
method  of  taking  care  of  it  has 
been  found  in  all  cases  to  be 
entirely  satisfactory.  The  push 
nipples  are  made  either  of  cast 
iron  or  steel,  and  the  method 
followed  is  to  cut  the  nipple  in 
half  with  a  hacksaw.  The  sec- 
tion is  erected  in  place  with 
each  half  of  the  push  nipple  in 
its  respective  hole.  A  line  is 
then  carefully  scribed  with  a 
sharp  point  along  the  exposed 
surface  where  the  two  halves 
offset,  the  pieces  removed  and 
welded  to  suit  their  new  posi- 
tion.    If  this  is  carefully  done. 


Fig.    42. 


Fig.   41.     Showing  Breaks  through   MeUl  5  by   17   md   i   bv    H   In   i..-s 

it  will  be  found  that  the  result  is  entirely  satisfactory. 
Welding-  a  Press  Frame 
Fig.  45  shows  a  large  press  frame  which  is  broken.  The 
top  of  it  is  very  close  to  the  wooden  roof  of  the  building. 
Inasmuch  as  it  would  have  been  quite  expensive  to  remove 
the  casting,  it  was  thought  wise  to  attempt  to  weld  it  in 
place.  Fig.  40  shows  the  size  and  nature  of  the  breaks,  the 
bottom  of  one  of  which  was  comparatively  easy  to  reach, 
both  to  prepare  and  weld. 

Fig.  41  shows  that  the  top  break  was  prepared  nearly 
through  the  casting  at  the  point  A  from  the  side  shown, 
while  at  B  the  preparation  was  made  equally  on  both  sides 
This  was  done  in  order  to  save  the  bearing.  It  will  be  noticed 
from  Fig.  45  that  the  bearing  on  the  inside  of  the  broken 
side  had  a  large  projection,  and  nearly  half  of  this  would 
have  had  to  be  cut  off  if  the  bevel  had  been  prepared  evenly 
on  both  sides. 

The  'heating  of  these  breaks,  particularly  the  upper  one. 
was  quite  a  problem,  and  trouble  was  anticipated  in  controll- 
ing the  contraction,  partly  because  the  upper  part  of  the 
casting  was  much  heavier  than  the  lower  part,  and  also 
because,  as  it  was  very  close  to  the  wooden  roof,  it  was 
feared  that  sufficient  heat  could  not  be  applied  to  raise  the 
casting  to  the  same  temperature  as  below;  that  this  fear  was 
justified  was  proved  by  the  results.  However,  it  was  deter- 
mined to  make  the  attempt,  a  plan  having  been  worked  out 
whereby.  If  trouble  should  occur,  it  could  be  overcome.  The 
heating  was  done  by  pans  made 
of  old  carbide  cans  hung  by 
wire  from  the  upper  part  of 
the  casting  and  surrounding 
the  welds.  These  pans  were  lo- 
cated to  get  as  uniform  an 
expansion  as  possible,  and  while 
the  breaks  shown  In  Fig.  41 
were  being  welded,  fire  was 
maintained  in  pans  on  the  op- 
posite side  in  order  to  avoid 
any  irregular  strains  due  to 
vertical  contraction.  It  was, 
however,  not  anticipated  tliat 
any  trouble  would  comei  from 
the  vertical  contraction.  The 
difficulty  feared  was  the  differ- 
ence between  the  horizontal 
contractions  at  C  and  D,  Fig. 
41.  It  is  evident  that  section 
C  is  much  lighter  th'an  D  and 
that  in  order  to  extend  the 
castings  the  same  amount,  a 
much   heavier   fire   would   have 
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Tii.    43.     (        ;       I     '     i-)3ite    Upright    prepared    for    Welding 

to  be  maintained  at  the  latter  point  than  at  the  former.  While 
the  pans  were  placed  entirely  across  the  top  at  D.  it  was  found 
impossible  with  as  heavy  a  fire  as  could  be  kept  up,  to  get 
the  same  amount  of  expansion  horizontally,  although  the 
width  of  the  fire  was  about  4  inches  all  around  the  casting, 
except  at  E  where  the  pan  was  cut  off  to  allow  the  casting 
to  stay  as  cool  as  possible.  In  other  words,  the  lower  pan 
went  no  further  than  the  break,  while  the  upper  pan  not  only 
covered  the  break  but  also  the  opposite  side  of  the  casting. 
In  spite  of  these  precautions,  and  while  no  new  cracks  ap- 
peared directly  after  the  welds  were  made,  a  hammer  test 
later  developed  a  crack  al 
A,  Fig.  43.  This  was  the  result 
anticipated.  Tho  solution  ot 
the  trouble  was  to  first  cut 
the  casting  entirely  through, 
as  at  B,  and  weld  A.  The 
crack  at  A  only  extended  about 
4  inches  from  the  inside  cor- 
ner, but  the  V  was  made  on 
both  sides  about  1^^  inch  deep 
at  C,  in  order  to  insure  uni- 
form heating  with  the  torch. 
It  was  an  easy  matter  to  place 
a  pan  opposite  li  and  one  at  D, 
and  also  two  others  opposite  li 
and  D  on  the  other  side  of  the 
frame.  The  desired  expansion 
was  obtained  without  any  trou- 
ble, and  the  casting  welded  at 
B;  the  tram-marks  showed  that 
the  casting  came  back  to  its 
original   position. 

In   Fig.   42   will  be   seen   the 

preparation    of   a   small    crack 

on  tho  left  upright.    This  gave 

no  trouble   in   welding,   as   the 

large  body  of  metal  left  forced 

the  expansion  to  take  place  as 

was     desired.       However,     tlie 

precaution    to    heat    the    other 

upright  also   was   taken   while 

welding.      The    whole    casting 

weighs    about    twelve    tons. 
Tho  problem  in  this  case  w:\s 

to  do  the  welding  without   re- 
moving    the     frame.       There 

would  have  been  no  trouble  in 

welding  it  had  it  been  removed, 

because    not    only     could     the 

different   parts    of   the   casting 


Tig.  44.     Sect.:.  '■'"   ■■  r.g 

be  brought  to  a  uniform  temperature,  but  as  the  welding 
would  have  been  done  horizontally,  it  would  have  been  much 
easier.  As  it  was,  all  the  metal  had  to  be  added  on  the  side. 
The  two  main  breaks  required  four  welders  for  a  period  of 
twenty-two  hours,  as  the  heat  was  very  great  due  to  the  low 
roof  which  it  was  necessary  to  protect  from  damage  by  fire, 
and  also  due  to  the  fact  that  the  space  between  the  uprights 
was  only  about  three  feet,  so  that  part  of  the  time  the  men 
were  working  between  the  pans  on  the  upright. 

There  was  a  shrinkage  strain  in  the  original  casting;  this 
made  it  necessary  to  rebore  the  bearings.     It  was,  of  course, 

realized    before    the    job    was 

started  that  this  would  have  to 
be  done.  This  frame  has  been 
In  service  several  months  since 
welding,  and  has  been  subject- 
ed to  heavier  work  than  ever 
before,  with  entirely  satisfac- 
tory results. 

•     •     • 

SWAGING  HEXAGON  HOLES 

The  hexagon  holes  In  one 
make  of  safety  set-screws  are 
neatly  shaped  In  a  punch  press 
operation.  The  screws  are 
blanked  on  screw  machines,  the 
hole  for  the  wrench  being 
drilled  to  a  diameter  equal  to 
the  distance  across  the  cor- 
ners of  the  hexagon  desired. 
The  exterior  ot  the  screw  is 
turned  to  two  diameters,  that 
at  the  point  being  the  external 
thread  diameter.  The  bo<ly  of 
the  blank  Is  turned  sufflclenily 
larger  than  the  point  to  re- 
duce to  the  external  thread 
diameter  when  the  hexagon 
socket  is  swaged.  The  swag- 
ing Is  done  In  a  punch  press, 
using  a  hexagon  punch  which, 
scate.1  in  the  hole,  pushes  the 
blank  through  a  die.  The  die 
reduces  the  diameter  and  the 
excess  metal  Is  forced  Inward 
against  the  punch,  which  acta 
as  a  former.  The  blank,  thus 
reduced  to  the  correct  external 
thread  diameter  throughout  lu 
length.  Is  threaded  In  a  bolt 
cutter. 
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HIi  niotlein  grinding  wlieel,  wln-u  pioperlj-  selett(_<l 
for  the  work  upon  which  it  is  used,  is  very  effi- 
cient, especially  for  the  finishing  of  accurate 
work.  The  developments  in  the  manufacture  of 
grinding  wheels  within  the  past  few  years  have 
assisted  in  placing  the  grinding  machine  in  a 
class  with  other  highly  productive  tools  and  have  made  pos- 
sible great  decreases  in  manufacturing  costs.  A  grinding 
wheel  may  be  compared  to  a  milling  cutter  having  an  infinitely 
greater  number  of  teeth  or  cutting  points.  For  instance,  on 
an  average  wheel  24  inches  in  diameter  and  4  inches  face,  ap- 
proximately, 1,086,171,000  cutting  points  come  into  contact 
with  the  work  each  minute.  The  teeth  or  points  that  do  the 
cutting  are  called  "grains",  whereas  the  material  used  for 
holding  the  grains  in  the  form  of  a  wheel  is  called  the 
"bond". 

Grade  of  Grinding'  Wheels 
The  term  "grade",  as  applied  to  a  grinding  wheel,  refers  to 
the  tenacity  with  which  the  bond  holds  the  abrasive  grains 
in  place,  and  does  not  refer  to  the  hardness  of  the  abrasive. 
A  wheel  from  which  the  abrasive  grains  can  easily  be  dis- 
lodged is  said  to  be  soft  or  of  soft  grade,  whereas  one  which 
holds  the  grains  more  securely  Is  called  a  "hard  wheel." 
By  varying  the  amount  and  composition  of  the  bond,  wheels 
of  different  grades  are  obtained.  The  hardness  of  the  wheel 
is  also  governed  to  a  certain  extent  by  the  size  of  the  grains; 
for  instance,  if  two  wheels  have  the  same  bond,  the  one 
composed  of  the  finer  grains  of  abrasive  is  the  harder.  In 
other  words,  a  120-grain  wheel  would  be  harder  than  a  24- 
grain  wheel  of  the  same  bond.  The  combination  of  different 
sized  grains  also  causes  a  variation  in  the  hardness  of  the 
wheel. 


•  For   lUlditloual    Intoniiution 
ously    jniUHshed    in    M-vchinrry; 
ternal  Grinding,"   Ansust.   1915 
1915;    •■Holding    lioU^ 
•'Grinding    r 


grinding,    spe   the    following   nrtioles   previ- 
"Surface   Griudiug."    September,    1915:    ••In- 
Plain   Cjilndrlcal   External  Grinding,"  Jul.v, 
g    Kiu'p.s    for    Internal    Grinding,"    May,    1915: 
191.'j;     'Scloction    ot   Wliecis    for   Cylindrical 


Grinding."  January.  1015;  'Tile  Toitord  Bail  Grinding  Maclilne";  "Grinding 
vs.  Milling":  •'Operation  of  Grinding  Wheels  in  Machine  Grinding":  "Data 
on  Snrfnre  and  Cylindrical  Grinding."  December.  1914:  "Ring  Wheels  and 
SoMii  \v;. ■<■}.--  r.-T  m«k  Grinding'^;  "Wheels  fer  Cylindrical  Grinding.'^  No. 
'■    !'  'VII         lulling    and    I-apidng    Small    Work":    "Selection    of    Wheels 

'  '  I  I  1^.  I, Ml.-,"  (ictoncr.  1!)14;  ■■.\lal<iiii;  .\loxlte  Grinding  Wheels,'^ 
^  l:':i         l,..bdell   Calender    lioll   Grinding    .Miuliines" :    "Work-lioldlng 

1  >ii;  1^  ihi  \uliial  Snrtace  Grlnder"t  "Cranlislnirt  Grinding."  August, 
lini,  ,-iigiii,.eriiig  edillon:  "Safety  as  Apiilied  to  Grinding  Wheels."  July. 
1914.  engineering  edition,  and  other  articles  there  referred  to:  '•The  Use 
ot  Photographs  In  Grinding  and  Polishing  Departments,"  July,  1914:  "Work 
Speeds  In  Grinding.'^  April.  1914:  ".Machining  Armature  Shafts,"  Feliroary. 
1914:  •'Grinding  Wheel  Protection  Devices,"  January.  1914.  engineering 
edition:  ••Fixture  for  Grinding  Valve  Push  Rods."  June.  1913:  '•E.thaust 
System  for  Grinding.  Polishing  and  nulling  Wheels^':  "A  ThreePoInt  Mi- 
crometer and  Its  Use,"   May.   1913;   "ElUclent  Grinding  ot  Cyliudrical   Worli.'^ 


Grinding-  Wheel  Grading:  Syatems 
The  grade  of  a  grinding  wheel  is  designated  either  by  letters 
of  the  alphabet  or  numbers,  or  a  combination  of  both,  as  will 
be  seen  by  referring  to  Table  I.  According  to  the  system 
employed  by  some  manufacturers,  the  letter  M  represents  a 
medium  grade,  and  the  successive  order  of  letters  or  numbers 
preceding  and  following  M  denote  softer  or  harder  wheels. 
This  method  of  grading  wheels  is  not  universal,  as  no  stand- 
ard system  of  grading  has  been  adopted  by  the  various 
manufacturers. 

Table  I  gives  lists  ot  grading  letters  and  numbers  used 
by  the  principal  grinding  wheel  manufacturers,  and  in  this 
connection  it  should  be  clearly  understood  that  these  should 
not  be  used  on  a  comparative  basis.  In  the  first  place,  the 
present  method  of  grading  wheels  is  not  a  mechanical  test, 
but  is  done  by  hand  as  shown  in  Fig.  1,  and  requires  con- 
siderable skill  and  experience.  The  tool  used  has  a  ball- 
shaped  handle  and  a  blade  which  is  beveled  on  the  end  like 
a  cold  chisel.  When  making  the  test,  the  beveled  end  of  this 
tool  is  simply  presse<i  into  the  side  of  the  wheel  and  then 
turned.  The  resistance  offered  by  the  bond  of  the  wheel  to 
this  twisting  action  indicates,  to  the  experienced  man,  the 
grade  of  the  wheel.  The  extremely  delicate  sense  of  touch 
essential  is  soon  lost  even  by  an  expert,  who  finds  it  neces- 
sary to  discontinue  the  work  now  and  then  for  a  short  time. 
Considering  the  method  used  in  testing,  it  is  not  surpris- 
ing to  find  that  the  grade  letters  or  numbers  adopted  by 
different  manufacturers  cannot  be  used  interchangeably.  A 
few  examples  will  probably  make  this  point  clear.  Careful 
comparison  of  the  grade  marks  used  by  the  Norton  Co.  and 
the  American  Emery  Wheel  Works  has  shown  that  a  grade  L 
American  wlieel  agrees  closely  with  a- Norton  L  wheel  as  to 
hardness,  but  by  referring  to  Table  I   it  will  be  noted  that 

December.  1912:  •'Commercial  GrlDdlng.'^  October,  19L2:  ••GrlDdlng  Calender 
ItoUs,"  August.  1912:  "Grinding  and  Corrugating  Klonr  MIU  Rolls,"  July, 
1912;  ••Internal  Grinding  Practlee  In  Ilardlnge  Rros.  Stiop.'^  Mar.  1912; 
••Holding  Work  for  Grinding'^;  "ElBclency  in  Cylindrical  Grinding.'^  March. 
1912:  •Grinding  Aluminum  Castings  on  a  Vertical  Spindle  Disk  Grinder." 
January.  1912:  "Grinding  Unnlened  Gears.'^  September.  1911:  •'The  Field 
for  Grinding — A  Comment."  July.  1911:  •'Rougb-luniing  vs.  Rough-grinding 
of  Crankshaft  Plus,"  March,  1911:  "The  Field  for  Grinding":  "Precision 
Grinding. *•  January.  1911:  •'Grinding  Adding  Machine  Side  Frames,"  De- 
cember. 1910:  •'Grinding  Economy. ••  July.  1910:  •'Ulstory  ot  Hie  Invention 
ot  the  Universal  Grinding  .Machine.^'  July.  1910.  engineering  edition;  •'Grit 
and  Grinding  Chips."  Juue.  1910.  engineering  edition:  •'Kconomv  In  Grind- 
lug.^^  .May.  1910:  "Errors  In  Grinding  Taixred  Reamers  and  Milling  Cutters.'^ 
December.  1909:  •'Form  Grinding  Operations  In  the  Shop  ot  the  l.andls 
Tool  Co.."  August.  1909;  "Twist  Drill  Grinding."  June.  1900:  "Cylindrical 
Grludlng,"  May,  1909;  •'Grinder  Kinks."  December.  1908:  •'Grinding  Thread- 
ing Chasers  tor  Brass  Work."  November.  1908:  ••Devices  tor  Grinding 
Fluting  Cutters."  October.  ItH»:  •'Helps  and  Don'ts  tor  Grinding.^'  August, 
190S;  ••Grinding  Threading  Dles.^'  Decenitier.  1907. 
t  Associate   Editor  ot   .M.icui.n'Ert. 
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the  Norton  grade  L  wheel  is 
graded  as  fourth  in  the  "me- 
dium soft"  column,  whereas 
tlie  "American"  L  wheel  is 
graded  as  third  in  the  "soft" 
column.  The  grade  marks 
used  for  wheels  made  by  the 
various  processes  also  indicate 
different  grades,  although  the 
wheels  in  each  case  may  be 
known  as  soft,  hard,  etc.  For 
instance,  in  the  Norton  list  a 
grade  1  elastic  wheel  is  not 
of  the  same  hardness  as  a 
grade  B  vitrified  or  silicate 
wheel,  although  both  are  called 
soft   wheels. 

Grain  of  a  Grlndlnjf  Wheel 

The  grain  or  coarseness  of  a 
wheel    is    designated    by    num-  ^'«-  '•    *'""'°''  "'  <i<""rainin 

bers  which  indicate  the  number  of  meshes  to  the  linear  inch 
through  which  the  kernels  of  abrasive  will  pass.  For  instance, 
lifi  grain  means  that  the  abrasive  will  pass  through  a  sieve 
having  36  meshes  to  the  linear  inch.  The  grains  commonly 
used  for  plain  cylindrical  grinding  vary  from  24  to  60.  There 
are  two  kinds  of  grains — straight  and  combination.  In  a 
straight-grain  wheel  all  the  particles  of  abrasive  are  of  about 
the  same  size,  whereas  in  a  combination  grain  wheel  the 
particles  of  abrasives  are  of  different  sizes.  The  combination 
of  grains  in  a  wheel  is  never  specified  by  a  manufacturer,  as 


it  requires  considerable  experi- 
menting to  determine  the  cor- 
rect proportions  lor  any  com- 
bination. Sometimes  a  num- 
ber is  arbitrarily  selected  to 
indicate  the  combination  of 
grains,  whereas  in  other  cases 
the  number  given  indicates  the 
coarsest  grain  in  the  wheel.  A 
correct  combination  of  grains 
cuts  fast  and  leaves  a  good  fin- 
ish on  the  work;  moreover  a 
combination  wheel  will  gener- 
ally remain  jn  a  good  cutting 
condition  longer  than  a 
straight-grain  wheel. 

Abrasives  Used  In  the  Manufac- 
ture of  Grindlntf  Wheels 

The  abrasives  used  In  the 
manufacture  of  grinding  wheels 
are  both  natural  and  artificial.  The  chief  natural  abrasives 
are  emery  and  corundum.  Those  artificially  produced  are 
adamite,  aloxite,  alundum.  boro-carbone.  carborundum,  car- 
bolite,  crystolon,  etc.  Of  the  natural  abrasives,  corundum  is 
the  most  widely  used;  it  contains  a  much  larger  percentage 
of  crystalline  alumina,  than  emery  does,  this  being  the  ele- 
ment in  both  abrasives  that  does  the  cutting.  Emery  is  very 
tough,  but  contains  iron  and  other  non-cutting  elements,  and 
is  seldom  used  in  wheels  employed  on  automatic  grinding 
machines.     Willi    the    exception    of    corundum,    most    of    the 
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TABLE   I.     GRADING   SYSTEMS   USED  BY   GRINDING  "WHEEL   MANUFACTURERS  TO   INDICATE 
HARDNESS  OF   BOND  IN   GRINDING  WHEELS 


(.RINDING  WHKF.I.  MANIFACTI  RKRS 

lam 

1  Co. 

(Irade 

Abrasive 
Material  Co. 

American  Emery 
Wheel  Works 

„.  . Cortland            Detroit 

Si^™  Pi         Corundum        Grinding 
dumCo.         Wheel  Co.    ,  Wheel  Co. 

Norton  Co. 

Safety  Emery  i 
Wheel  Co. 

Steriing 
Grinding 
Wheel  Co. 

Vitrified 
Wheel  Co. 

Walt 

Em< 

Whet 

Grade  Index  of  Grinding  Wheels  used  for  Different  Processes  of  Manufacture                                                       j 
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abrasives  used  in  grinding  wheels  are  produced  artificially 
In  the  electric  furnace  from  bauxite  and  carbide  of  silicon. 
The  chief  constituents  and  methods  of  manufacture  of  a 
number  of  the  natural  and  artificial  abrasives — designated 
by  various  trade  names — are  given  in  the  following: 

Adamite  is  an  artificial  abrasive  produced  in  Austria  and 
used  by  the  Detroit  Grinding  Wheel  Co.  The  chief  con.stit- 
uent  is  aluminum-oxide,  which  is  mixed  with  certain  ingre- 
dients to  remove  the  impurities  and  is  fused  at  a  high  tem- 
perature in  the  electric  furnace.  This  abrasive  is  used  in 
wheels  for  grinding  materials  of  high  tensile  strength,  such 
as  soft  and  hardened  steel,  etc. 

Alundum  is  an  artificial  abrasive  first  produced  by  Charles 
B.  Jacobs,  consulting  electro-chemical  engineer.  The  original 
process,  however,  has  been  perfected  and  commercially  ap- 
plied by  the  Norton  Co.  Alundum  is  made  by  fusing  the 
mineral  bauxite  in  the  intense  heat  of  the  electric  arc  fur- 
nace. Bauxite  is  a  soft  earth  resembling  light  yellow  clay, 
and,  chemically,  is  the  purest  form  of  aluminum-oxide  found 
in  nature.  It  Is  one  of  the  most  commonly  occurring  sub- 
stances in  nature  and  is  usually  found  mixed  with  other 
materials  from  which  it  is  exceedingly  difficult  to  separate 
it.  Separation  was  impossible  previous  to  the  invention  of 
the  electric  furnace.  Bauxite  derives  its  name  from  the 
ruined  city  and  castle  of  les  Baux,  in  the  southern  part  of 
France,  where  it  was  originally  discovered.  Large  quanti- 
ties of  this  mineral  are  now  mined  in  Georgia,  Alabama,  and 
Arkansas.  It  is  found  in  pockets  and  is  mined  in  open  cuts, 
then  carefully  washed,  dried  and  shipped  to  the  plant  where 
It  is  purified  and  subsequently  fused  in  the  electric  furnace. 
Alundum  Is  used  in  wheels  for  grinding  materials  of  high 
tensile  strength.  A  special  temper  or  "white"  alundum  Is 
used  by  the  Norton  Co.  in  the  manufacture  of  wheels  for 
certain  classes  of  work.  This  is  designated  as  No.  38  to  dis- 
tinguish   it    from    ordinary   alundum. 

Alowalt  is  a  trade  name  given  to  an  abrasive  used  by  the 
Waltham  Emery  Wheel  Co.,  which  is  the  product  of  the 
electric  furnace  and  is  made  from  aluminum-oxide  in  practi- 
cally the  same  manner  as  aloxlte. 

Aloxite  is  the  trade  name  given  to  an  abrasive  manufac- 
tured by  the  Carborundum  Co.  that  is  made  from  pure  crys- 
talline aluminum-oxide,  produced  by  fusing  bauxite  in  the 
electric  arc  furnace.  In  converting  bauxite  to  aloxite,  three 
operations  are  necessary:  first,  the  removal  of  approximately 
15  per  cent  of  moisture;  second,  the  removal  of  iron  and 
silica;  and  third,  the  changing  of  amorphous  bauxite  into 
crystalline  aloxite.  Bauxite  is  received  from  the  mine  in 
small  lumps,  and  after  being  crushed  It  Is  calcined  in  rotary 
kilns,  fired  with  producer  gas,  which  removes  the  moisture 
and  volatile  matter.  It  is  then  mixed  with  a  certain  per- 
centage of  coke,  after  which  it  is  placed  in  the  electric  fur- 
nace. The  furnace  consists  of  a  crucible-shaped  steel  recep- 
tacle, about  five  feet  In  diameter,  which  is  lined  with  carbon 
and  is  movably  mounted.  The  top  Is  open  and  two  vertical 
carbon  electrodes  extend  down  into  the  charge,  which  is 
fused  between  the  arcs  formed  by  the  electrodes.  The  elec- 
tric arcs  generate  a  temperature  estimated  to  be  about  4000 
degrees  P.  The  charge  of  bauxite  is  fed  into  the  furnace 
from  time  to  time  until  an  ingot  has  been  formed  weighing 
several  tons.  The  current  is  then  shut  off,  and  the  mass  al- 
lowed to  cool  slowly.  The  ingot  Is  then  removed,  freed  from 
unfused  mixture  and  metallic  reduction  products,  and  broken 
into  small  blocks.  It  is  then  crushed,  concentrated  and  graded, 
anil  mixed  with  the  bond  ready  for  molding,  truing  and  burn- 
ing. Aloxite  is  used  for  grinding  materials  of  high  tensile 
strength. 

Boro-carbone  Is  the  trade  name  for  an  abrasive  used  by  the 
Abrasive  Material  Co.  which  is  also  a  product  of  the  electric 
arc  furnace.  It  is  manufactured  in  southern  France  and  is 
oxide  of  aluminum  in  crystalline  form.itlon  produced  by  fus- 
ing bauxite  at  a  temperature  of  about  3SO0  degrees  F.  The 
temper  of  boro-carbone  is  varied  according  to  the  kind  of 
work  on  which  it  is  to  be  used,  and  its  physical  formation 
is  such  that  it  presents  sharp  cutting  points  when  fractured. 
It  is  used  for  grinding  materials  of  high  tensile  strength. 


Carbide  of  silicon  is  the  name  given  to  an  abrasive  used  by 
the  Abrasive  Material  Co.  in  making  grinding  wheels  for  ma- 
terials of  low  tensile  strength,  such  as  cast  iron,  brass,  etc. 
The  chief  constituents  of  this  abrasive  are  coke  and  cand. 
The  coke  supplies  the  carbon  and  the  sand  the  silicon.  These 
two  substances  are  volatilized  in  the  electric  furnace. 

Carbo-alumina  Is  the  name  of  an  artificial  abrasive  used 
by  the  Detroit  Grinding  Wheel  Co.  in  the  manufacture  of 
wheels  for  grinding  materials  of  high  tensile  strength.  It 
is  produced  from  bauxite  in  a  somewhat  similar  manner  to 
alundum. 

Carbolite  is  the  trade  name  given  to  an  abrasive  used  by 
the  American  Emery  Wheel  Works  in  the  manufacture  of 
wheels  for  grinding  materials  of  relatively  low  tensile  strength, 
such  as  cast  iron,  brass,,  aluminum,  etc.  Carbolite  Is  another 
name  for  carbide  of  silicon  in  crystalline  form,  and  is  made 
from  coke  and  sand  which  Is  volatilized  In  the  electric  furnace. 

Carbolon,  which  is  manufactured  by  the  Exolon  Co.  and 
sold  by  Alden  Speare's  &  Sons  Co.,  is  used  by  the  Vitrified 
Wheel  Co.  in  the  manufacture  of  wheels  for  grinding  mate- 
rials of  low  tensile  strength.  Pure  silicon  carbide  is  a  hard 
crystalline  material  in  which  the  individual  crystals  are  ar- 
ranged in  comparatively  thin  transparent  layers  of  a  greenish 
hue.  Commercially,  silicon  carbide  may  be  of  a  greenish  hue, 
black,  or  highly  colored.  The  black  variety  frequently  has 
extremely  thin  layers  of  impurities,  such  as  metallic  silicon, 
metallic  iron,  etc.,  deposited  between  the  crystalline  layers. 
Carbolon  is  made  from  coke  and  sand  in  the  electric  furnace 
in  a  manner  similar  to  carbolite.  It  has  been  found  that  an 
accurate  control  of  temperature  in  the  reaction  zone  of  the 
furnace  is  of  the  utmost  importance,  and  also  that  the  slight- 
est variation  in  the  mixture  of  raw  materials  produces  a 
marked  effect  on  the  nature  of  the  resultant  crystalline  mass. 

Carborundum  Is  the  trade  name  given  to  an  artificial  abra- 
sive manufactured  by  the  Carborundum  Co.,  which  is  a  chemi- 
cal combination  of  carbon  and  silicon,  discovered  by  Edward 
G.  Acheson  in  1891.  The  principal  materials  used  in  the 
manufacture  of  carborundum  are  coke  and  sand.  The  coke 
is  used  to  supply  the  carbon,  and  the  sand  the  silicon.  These 
two  substances  are  raised  to  a  temperature  of  about  7000 
degrees  F.  All  the  impurities  and  other  substances  in  the 
coke  and  sand  other  than  carbon  and  silicon  are  driven  oft 
in  gaseous  form,  and  these  two  elements  unite,  forming  the 
abrasive  known   as  carborundum. 

Carbowalt  is  the  name  of  an  abrasive  used  by  the  Waltham 
Emery  Wheel  Co.  It  is  manufactured  from  coke  and  sand 
in  a  somewhat  similar  manner  to  carborundum. 

Corex  is  the  trade  name  for  an  abrasive  used  by  the  Safety 
Emery  Wheel  Co.  in  the  manufacture  of  wheels  for  grinding 
cast  iron,  unannealed  malleable  Iron,  brass,  bronze,  etc.  It 
is  produced  from  coke  and  sand  in  the  electric  furnace. 

Corowalt  Is  a  special  temper  corundum  abrasive  used  in 
the  manufacture  of  grinding  wheels  by  the  Waltham  Emery 
Wheel  Co.  It  is  especially  useful  for  the  grinding  of  har- 
dened low  or  high  carbon  steel.  It  Is  produced  in  the  electric 
furnace  in  a  manner  similar  to  alundum. 

Corundum  is  the  purest  of  natural  abrasives  and  is  a  min- 
eral composed  of  native  alumina,  which  is  noted  for  its 
hardness.  This  mineral  was  first  found  In  India  in  the 
eighteenth  century,  and  derives  its  name  from  a  native 
Indian  name,  kurundam.  The  finely  colored  transparent  va- 
rieties of  this  abrasive  include  such  gems  as  the  ruby  and 
sapphire,  while  the  impure  granular  and  massive  forms  are 
known  as  emery.  Next  to  the  diamond,  corundum  Is  the 
hardest  known  mineral.  Large  deposits  of  this  mineral  are 
found  in  Georgia  and  North  Carolina,  and  also  in  Ontario, 
Canada.  Corundum  is  also  produced  artificially,  although  it 
Is  artificial  only  in  the  sense  that  it  is  crystallized  by  means 
of  the  electric  arc  furnace  instead  of  by  nature.  Chemically, 
natural  and  artificial  corundum  are  alike,  both  being  com- 
posed of  aluminum  oxide  in  the  crystalline  form.  A  special 
grade  of  artificial  corundum  made  by  the  American  Emery 
Wheel  Works  is  known  as  No.  58  to  differentiate  it  from  the 
natural  corundum.  Artificial  corundum  was  first  made  by 
Moissan,  in  Paris,  in  the  electric  furnace,  about  twenty-three 
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years  ago.  Shortly  afterward,  the  original  process  was  im- 
proved by  Werlem  and  patented  in  P'rance.  By  these  im- 
provements, the  impurities  in  the  natural  alumina  were 
removed  in  the  crystallizing  process,  so  that  practically  pure 
crystalline  alumina  was  the  result.  Wheels  made  from  ar- 
tificial corundum  are  either  given  a  trade  name,  such  as 
"Oxaluma,"  or  are  designated  by  some  number  to  distinguish 
them  from  wheels  made  from  natural  corundum.  For  in- 
stance, for  grinding  certain  materials,  such  as  steel,  etc.,  the 
American  Emery  Wheel  Works  produces  an  abrasive  known  as 
No.  58  corundum. 

Crystolon  is  an  artificial  abrasive  produced  by  the  Norton 
Co.,  the  chief  constituents  of  which  are  carbon  and  silicon. 
Crystolon  Is  made  from  coke,  sand,  sawdust  and  salt.  Coke 
is  used  to  furnish  the  carbon  element;  the  silicon  comes  from 
a  pure  silica  sand  which  is  secured  from  large  deposits  in 
Illinois.  Crystolon  is  a  very  hard  brittle  abrasive,  and  ranks 
next  to  the  diamond  in  hardness.  It  Is  a  mass  of  gray  or 
green  multi-hued  crystals  of  attractive  appearance.  The  ele- 
ments previously  mentioned  are  fused  in  an  electric  furnace, 
at  a  temperature  varying  between  3500  and  4500  degrees  F., 
the  sand  and  coke  combining  to  form  carbide  of  silicon.  This 
abrasive  Is  used  in  the  manufacture  of  wheels  for  grinding 
cast  iron,  brass,  bronze,  etc. 

Emory  is  a  natural  abrasive,  and  is  an  intimate  mixture 
of  corundum  (oxide  of  aluminum)  and  magnetite  or  hematite 
(oxide  of  iron).  It  usually  occurs  in  large  irregular  masses 
resembling  a  fine  grain  of  iron  ore,  which  it  was  originally 
thought  to  be.  In  the  Grecian  and  Turkish  mines  it  occurs 
in  nodules  or  irregular  masses,  some  of  which  are  several 
yards  in  diameter  and  average  about  40  tons  in  weight.  Prior 
to  1847  all  emery  used  throughout  the  world  came  from  the 
Grecian  Isle,  principally  from  the  Isle  of  Naxos,  but  in  1847 
Dr.  J.  Lawrence  Smith  of  Louisville,  Ky.,  discovered  consid- 
erable masses  of  emery  ore  in  Asiatic  Turkey.  Emery  is  also 
mined  in  Chester,  Mass.  Emery  is  classed  as  a  form  of  corun- 
dum, corundum  itself  being  divided  into  three  classes,  viz., 
sapphire,  comprising  the  transparent  form,  such  as  the  ruby 
and  sapphire;  corundum,  comprising  the  translucent  form, 
such  as  commercial  corundum;  and  emery,  comprising  the 
massive  and  black  or  dark  colored  varieties.  Emery  Is  a 
very  tough  and  durable  abrasive,  but  contains  Iron  and  other 
non-cutting  elements,  and  is  seldom  used  in  grinding  wheels 
for  use  on  automatic  or  semi-automatic  grinding  machines. 
Analysis  of  emery  obtained  from  the  three  principal  sources 
showed  the  following  percentages  of  crystalline  alumina: 
Naxos  emery,  63  per  cent;  Turkish  emery,  57  per  cent;  Ches- 
ter emery,  55  per  cent. 

Oxaluma  is  a  trade  name  given  to  an  aluminum-oxide  abra- 
sive used  by  the  Cortland  Corundum  Wheel  Co.  in  wheels  for 
grinding  materials  of  high  tensile  strength,  such  as  soft  or 
hardened   steel,  etc. 

Hex  is  the  trade  name  for  an  aluminum  oxide  abrasive 
used  by  the  Safety  Emery  Wheel  Co.  in  wheels  for  grinding 
either  soft  or  hardened  steel.  This  abrasive  is  the  product 
of  the  electric  furnace,  the  process  of  manufacture  being 
similar  to  that  of  aluudum. 

Bondlnif  Processes  Used  In  the  Manufncture  of  Grlndiiitf  Wheels 
l!y  the  use  of  different  abrasives,  grinding  wheels  can  be 
produced  which  are  adapted  to  a  variety  of  purposes.  The 
important  properties  of  an  abrasive  are  hardness,  toughness, 
absence  of  impurities,  uniformity  and  "fracture"  or  sharp- 
ness. Inasmuch  as  these  qualities  vary  to  some  extent  in 
different  abrasives,  grinding  wheels  may  be  produced  which 
possess  varying  characteristics,  and  therefore  are  effective  In 
grinding  not  only  metals  of  different  compositions  but  various 
other  materials.  The  characteristics  of  a  grinding  wheel  can 
also  be  changed  by  using  different  bonds,  the  bond  being  the 
substance  which  holds  the  abrasive  grains  together.  The 
throe  most  important  bonding  processes  are  known  as  the 
vitriflcd,  silicate  and  elastic  processes,  and  these  names  are 
applied  to  the  wheels.  For  instance,  a  wheel  made  by  the 
vilritled  process  Is  commonly  referred  to  as  a  vitrified  wheel. 
Other  processes  occasionally  employed  are  the  vulcanite  pro- 
cess, the  celluloid  process,  and  the  oil  process. 


The  first  abrasive  wheels  known  were  natural  stones,  but 
the  uses  of  these  were  greatly  limited  because  they  did  not 
possess  the  required  physical  properties  for  the  efficient  cut- 
ting of  metals.  Subsequently,  artificial  abrasive  wheels  for 
grinding  metals  were  bonded  with  hydraulic  cement,  which 
did  not  prove  very  satisfactory.  Attempts  were  then  made 
to  use  organic  substances  which  melt  when  heated  and  be- 
come hard  when  cold.  Shellac-,  resin-,  sulphur-,  and  rubber- 
bonded  wheels  were  then  tried,  and,  of  these,  shellac  and 
rubber  were  successful  to  a  certain  degree.  The  next  advance 
was  to  use  silicate  of  soda,  and  the  vitrified  or  fused  clay 
processes.  These  two  processes  are  largely  used  today,  the 
latter  chiefly  In  the  manufacture  of  wheels  for  use  on  auto- 
matic grinding  machines. 

The  Vitrified  Process 

As  vitrified  grinding  wheels  are  used  to  a  greater  extent  in 
connection  with  machine  shop  practice  than  those  made  by 
the  silicate  or  the  elastic  process,  the  manufacture  of  wheels 
by  this  process  will  be  described  at  some  length.  The  bond 
consists  of  suitable  clays — generally  a  pure  grade  of  kaolin, 
which  is  a  clay  used  in  the  manufacture  of  porcelain.  When 
the  material  for  vitrified  wheels  Is  mixed  by  the  wet  process, 
power-driven  kettles  are  used.  When  the  mixture  attains  the 
consistency  of  thick  paint,  it  is  transferred  from  the  mixing 
kettle  to  a  mold.  When  the  mold  is  full,  the  mixture  is 
carefully  worked  to  remove  all  air  bubbles  and  Insure  a  solid 
wheel.  The  molds  are  then  partially  dried  In  an  open  room 
to  prevent  formation  of  cracks.  This  preliminary  drying  is 
followed  by  a  more  complete  drying  in  the  heated  room. 
When  the  molds  of  the  wheels  are  hard  enough  to  be  handled, 
they  are  ready  to  be  turned  to  shape  preparatory  to  burning  In 
the  kiln.  The  wheels  are,  of  course,  molded  large  enough  to 
allow  for  turning  and  also  to  compensate  for  shrinkage  in 
drying. 

The  molded  wheel  is  then  trued  and  turned  to  the  required 
form  on  a  "potter's"  wheel.  This  is  a  very  simple  device 
and  consists  principally  of  a  revolving  table  and  a  horizontal 
cross-rail,  along  which  the  tool-slide  is  fed  by  hand.  The 
wheel  to  be  trued  is  not  held  in  any  way,  but  Is  simply 
placed  on  the  center  of  the  table,  which  is  made  of  plaster- 
of-paris.  The  tool  used  for  turning  plain  surfaces  is  a  piece 
of  flat  unhardened  steel.  This  can  be  fed  either  vertically  or 
horizontally,  and  the  graduated  scales  on  the  machine  enable 
the  operator  to  turn  to  the  required  dimension  without  tak- 
ing any  measurement. 

The  wheel  is  not  reduced  to  the  size  finally  required,  an 
allowance  being  made  for  shrinking  In  the  kiln,  and  also  to 
provide  for  the  final  turning  operations  after  burning.  This 
allowance  depends  upon  the  size  and  grain  of  the  wheel. 
A  coarse  wheel  requires  a  greater  allowance  than  a  fine 
grain  one,  other  conditions  being  equal.  In  the  operation  of 
the  potter's  wheel,  hand  tools  are  used  to  a  certain  extent, 
particularly   in   the  formation  of  special  shapes. 

The  next  process  in  connection  with  vitrified  grinding 
wheel  manufacture  is  the  burning  of  the  wheels  in  order  to 
partially  melt  the  bond  and  form  a  solid  but  porous  wheel. 
Much  skill  and  care  is  required  to  burn  wheels  successfully, 
as  the  temperature  must  be  very  accurately  controlled  for  a 
long  period.  The  wheels  to  be  burned  are  stacked  in  a 
brick  kiln  and  are  protected  against  the  direct  action  of  the 
flames  and  gases  by  packing  them  in  fireclay  saggers.  When 
the  kiln  is  full,  the  door  is  closed  and  luted  with  fireclay 
and  the  burning  begins.  This  is  continued  without  interrup- 
tion for  a  period  of  from  three  to  five  days.  The  furnace  is 
then  allowed  to  cool  slowly  for  a  week. 

When  very  hard  close  vitrified  wheels  are  required,  they 
are  molded  under  hydiaulic  pressure.  Very  strong  molds 
must  be  used,  as  the  pressures  are  enormous.  For  example, 
a  36inch  wheel  would  require  a  pressure  of  about  1000  tons. 
The  bond  and  grain  for  pressed  wheels  are  first  mixed  dry  In 
a  tumbling  barrel,  after  which  water  is  added  until  the 
proper  consistency  is  obtained.  The  mixture  Is  then  placed 
in  a  steel  mold  and  pressed,  after  which  the  wheels  are  re- 
moved from  the  mold,  dried  and  "fired"  in  the  same  manner 
as  other  vitrified  wheels. 
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still  another  method  of  molding  vitrified  wheels  is  known 
as  the  "tamped"  process.  The  abrasive  grains  and  clay  for 
the  bond  are  mixed  together  in  a  comparatively  dry  con- 
dition, and  this  mixture  is  then  tamped  into  molds  of  the  re- 
quired size.  After  molding  and  drying,  the  wheels  are 
burned  in  the  kiln  the  same  as  wet  mixed  wheels.  The 
tamped  process  is  used  principally  for  making  small  wheels. 
A  vitrified  grinding  wheel  has  the  following  qualities:  it  is 
very  porous  and  therefore  free  cutting;  it  is  not  affected  by 
water,  oils,  temperature  or  climatic  conditions;  the  bond  is 
hard  and  practically  an  abrasive  itself.  The  wet-mixed  vitri- 
fied process  insures  uniformity  in  the  wheel,  there  being  no 
hard  or  soft  spots.  The  high  temperature  required  for  vitri- 
fied wheels  burns  out  impurities,  leaving  nothing  but  the 
abrasive  and   its   bond. 

The  disadvantages  of  the  vitrified  process  are  that  it  is 
slow;  large  wheels  are  likely  to  be  cracked  in  the  kiln;  it 
is  impracticable  to  produce  wheels  larger  than  about  34 
inches  in  diameter  and  many  manufacturers  will  not  make 
wheels  larger  than  24  or  30  Inches;  the  burning  process  is  dif- 
ficult to  control  perfectly,  so  that  a  given  lot  of  wheels  are 
likely   to  be  somewhat  oft  grade. 

Vitrified  wheels  are  extensively  used  for  cylindrical  grind- 
ing, for  surface  grinding  when  a  disk  form  of  wheel  is  used, 
for  internal  grinding,  and  for  cutter  grinding.  They  can 
readily  be  distinguished  from  other  wheels  by  the  reddish  or 
reddish-brown  color  and  the  clear  ringing  sound  produced 
when   they  are  tapped. 

The  Silicate  Process 

In  the  silicate  process,  silicate  of  soda  is  the  chief  con- 
stituent used.  The  abrasive  grains  are  first  mixed  with  the 
bond  in  special  machines,  and  the  mixture  is  then  tamped 
in  a  moid  by  hand.  Some  shapes  of  wheels  are  molded  under 
hydraulic  pressure,  this  method  being  used  for  disk  and  very 
hard  wheels.  After  the  wheels  are  molded,  they  are  dried 
and  baked  in  special  ovens,  from  which  all  the  fire  gases  are 
excluded.  This  causes  a  chemical  reaction  which  hardens 
or  sets  the  bond.  The  temperature  of  the  oven  is  much 
lower  than  that  required  in  the  vitrified  process.  Silicate 
wheels  can  be  made  of  large  size  and  can  be  produced  in  a 
comparatively  short  time.  Silicate  wheels  are  made  as  large 
as  60  inches  in  diameter,  and  are  especially  adapted  for  grind- 
ing operations  in  which  it  is  important  to  have  the  lowest 
possible  wheel  wear  compatible  with  free  cutting.  One  par- 
ticular use  of  these  wheels  is  for  the  grinding  of  large  cal- 
ender rolls  used  in  paper  mills.  For  this  kind  of  work  sili- 
cate wheels  give  excellent  results,  producing  the  desired 
"mirror"  finish. 

Elastic  and  Vulcanite  Processes 

Very  thin  wheels  are  made  by  the  elastic  or  the  vulcanite 
process.  In  the  elastic  process  shellac  is  the  principal  in- 
gredient in  the  bond,  and  the  wheels  are  baked  at  a  low  tem- 
perature to  set  the  shellac.  Wheels  made  by  this  process  are 
strong  and  have  considerable  elasticity,  so  that  very  thin 
wheels  can  be  used  with  safety.  Vulcanite  wheels  are  bonded 
with  vulcanized  rubber.  Very  hard,  tough,  thin  wheels  can 
be  made  by  this  process,  but  they  are  rather  expensive.  Elas- 
tic and  vulcanite  wheels  are  made  by  a  pressing  or  rolling 
operatioi),  and  have  a  very  dense  structure,  the  abrasive 
grains  being  embedded  in  the  bonding  material.  This  does 
not  permit  of  as  fast  grinding  as  is  possible  with  vitrified 
or  silicate  wheels. 

Elastic  and  vulcanite  wheels  can  safely  be  run  in  water, 
but  elastic  wheels  should  not  be  used  in  oil  or  caustic  soda.' 
The  oil  softens  the  bonding  material  so  that  the  wheel  wears 
down  quickly,  and  the  caustic  soda  causes  disintegration  of 
the  wheel  structure.  This  is  not  the  case  with  vulcanite 
wheels,  as  they  can  be  operated  in  both  the  liquids  men- 
tioned without  injury  to  the  bond  or  abrasive. 

Elastic  and  vulcanite  wheels  are  made  as  thin  as  1/32  inch 
up  to  4  inches  in  diameter,  1/16  inch  up  to  8  inches  in 
diameter  and  3/32  inch  up  to  12  inches  in  diameter.  Wheels 
of  very  fine  grain  and  of  small  diameter  have  been  made  as 
thin  as  1/G4  inch.     Solid  elastic  wheels  are  being  made  com- 


mercially as  large  as  26  inches  in  diameter  with  a  2-inch 
face  and  vulcanite  wheels  16  Inches  in  diameter  with  a  2-inch 
face. 

Thin  wheels  are  used  for  slotting  and  cutting  off  stock, 
whereas  thicker  wJieels  are  used  for"  saw  grinding,  grinding 
between  the  teeth  of  gears,  sharpening  milling  cutters,  etc. 
They  are  also  used  on  roll  grinding  for  cutlery  work  where  a 
very  smooth  polished  surface  is  desired.  For  cutting  off  a 
wheel  speed  of  from  9000  to  11,000  feet  surface  speed  has  been 
found  most  efficient,  but  for  most  other  operations  a  wheel 
speed  of  from  5000  to  6000  feet  surface  speed  is  recommended. 
For  general-purpose  cutting-off  wheels,  where  the  speed  of 
cutting  is  not  a  decided  factor,  vulcanite  wheels  seem  to  be 
the  best.  However,  for  cutting  off  tempered  tool  steel  or  alloy 
steel  tools,  where  cool  cutting  is  the  main  consideration 
elastic  wheels  are  the  best,  because  of  their  softer  grades  and 
resulting  cooler  grinding  action.  While  elastic  and  vulcanite 
wheels  are  being  used  for  other  operations,  aside  from  slot- 
-ting,  grooving,  nicking  and  cutting  off,  they  are  slowly  being 
superseded  by  wheels  manufactured  by  the  vitrified  process 
The  more  porous  structure  of  the  vitrified  wheels  allows  of  a 
much  freer  and  cooler  grinding  action  with  a  proportionate 
increase  in  production. 

Celluloid  and  Oil  Processes 
Grinding  wheels  made  by  the  celluloid  process  have  a 
bond  of  celluloid,  as  the  name  implies.  The  abrasive  grains 
are  mixed  with  the  celluloid  and  this  mixture  is  then  rolled 
in  sheets  from  which  the  wheels  are  cut.  After  seasoning 
for  several  months,  the  wheels  are  ready  to  finish.  In  the 
oil  process,  an  oxidizing  oil  is  mixed  with  the  abrasive 
grains.  This  mixture  is  then  formed  into  wheels  by  com- 
pressing it  into  molds  in  a  hydraulic  press.  Oil-bonded  wheels 
are  similar  in  action  to  vulcanite  wheels  but  are  less  depend- 
able as  to  grade  and  uniformity.  Celluloid  and  oil  process 
wheels  are  only  used  to  a  very  limited  extent. 
Selection  of  Wheels  lor  Grinding 
In  selecting  a  grinding  wheel,  there  are  several  factors  to 
be  considered.  The  grain  and  grade  depend  largely  upon 
the  area  of  contact  between  the  wheel  and  work,  the  kind  oi 
material  to  be  ground,  the  degree  of  hardness,  etc.  A  harder 
wheel  should  be  used  on  soft  machine  steel  than  on  hardened 
tool  steel.  The  reason  for  this  will  be  best  understood  if  we 
think  of  a  grinding  wheel  as  a  cutter  having  attached  to  its 
periphery  innumerable  small  teeth.  When  the  wheel  is  of 
the  proper  grade,  each  small  piece  or  cutting  particle  is  held 
in  place  by  the  bond  until  it  becomes  too  dull  to  cut  ef- 
fectively, when  it  is  torn  out  by  the  increased  friction.  Obvi- 
ously, these  grains  or  cutters  will  become  dull  sooner  when 
grinding  hard  than  when  grinding  soft  steel;  hence,  as  a 
rule  the  harder  the  material  the  softer  the  wheel,  and  vir, 
versa;  although  soft  materials,  such  as  brass,  are  ground 
with  a  soft  wheel  which  crumbles  easily,  thus  preventing  the 
wheel  from  becoming  loaded  or  clogged  with  metal,  which 
would  be  the  case  if  a  hard-bond  wheel  were  used. 

When  a  hard  wheel  is  used  for  grinding  hard  material  the 
grit  becomes  dulled,  but  it  is  not  dislodged  as  rapidlv  as  it 
should  be,  with  the  result  that  the  periphery  of  the"  wheel 
is  worn  smooth  or  glazed,  so  that  grinding  is  impossible  with- 
out excessive  wheel  pressure.  Any  undue  pressure  tends  to 
distort  the  work,  and  this  tendency  is  still  further  increased 
by  the  excessive  heat  generated.  If  the  surface  of  the  wheel 
becomes  loaded  with  chips  and  burns  the  work,  even  when 
plenty  of  water  is  used,  it  is  too  hard.  When  too  soft  a  wheel 
is  used,  the  wear  is.  of  course,  greatly  increased,  as  the 
particles  of  grit  are  dislodged  too  rapidly  and  consequently 
the  wheel  is  always  "sharp."  This  means  that  the  abrasive 
has  not  done  sufficient  work  to  become  even  slightly  dull, 
and  the  result  is  a  rough  surface  on  the  work. 

In  regard  to  selecting  the  proper  grinding  wheel,  as  a  gen- 
eral rule,  materials  of  high  tensile  strength,  such  as  soft  and 
hardene<l  steol.  etc..  require  a  wheel  made  from  an  aluminum- 
oxide  abrasive;  whereas,  tor  grinding  materials  of  low  teuMle 
strength,  such  as  cast  iron,  brass,  bronze,  etc..  a  wheel  made 
from  a  carbide  of  silicon  abrasive  should  be  used. 
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Arc  of  Contact  a  Dectdlnfr  Factor  in  the  Selection  of 
Grlndlntf  Wheels 
One  of  the  many  factors  to  consider  in  the  selection  of 
grinding  wheels  is  the  grading  of  the  wheel  with  reference 
to  the  arc  of  contact  that  it  makes  with  the  work.  Fig.  2 
shows  diagrammatically  the  principal  conditions  that  must 
be  met  when  selecting  wheels  from  the  standpoint  of  the  arc 
of  contact.  These  diagrams  have  been  arranged  in  the  order 
of  the  care  necessary  in  selecting  the  proper  grain  and  grade. 
For  grinding  small  cylindrical  work,  as  shown  at  .1,  the 
conditions  are  almo.st  ideal,  because  of  the  small  arc  of  con- 
tact; the  work  and  wheel  are  easily  cooled,  and,  in  addition, 
the  dull  abrasive  grains  readily  fall  out  of  the  way  and  do 
not  interfere  with  the  grinding  operation.  An  increase  in 
the  diameter  of  the  work  b,  in  relation  to  the  wheel  diameter, 
increases  the  arc  of  contact  and  may  necessitate  using  a 
wheel  of  different  grade.  All  other  factors  being  equal,  the 
larger  the  diameter  of  the  work,  the  softer  the  grade  of  the 
wheel  should  be. 

On  surface  grinding  with  a  disk  wheel,  as  shown  at  B,  the 
conditions  are  not  quite  so  satisfactory  because,  in  this  case, 
a  greater  portion  of  the  wheel  surface  conies  into  contact 
with  the  work.  When  a  narrow  wheel  of  this  shape  is  used 
and  is  fed  across  the  work  c  a  certain  distance  for  each  tra- 
verse of  the  table,  very  little  difficulty  is  encountered  if  water 
or  other  cooling  lubricants  can  be  used.  When  the  grinding 
must  be  done  dry,  however, 
considerable  trouble  is  some- 
limes  experienced  due  to  heat- 
ing and  warping,  especially 
when  the  work  is  thin;  there- 
lore  wheels  of  a  softer  grade 
are  used  for  grinding  under 
the  conditions  shown  at  li 
than  for  grinding  cylindrical 
parts  as  indicated  at  .1. 

For  internal  grinding,  as 
shown  at  C,  still  more  atten- 
tion must  be  given  to  the 
grading  of  the  wheel,  because 
the  arc  of  contact  between  the 
wheel  and  work  d  is  much 
greater  than  in  the  other  cases 
mentioned,  and  the  difficulty 
of  using  a  cooling  lubricant 
i!i  also  increased.  On  small- 
hole  work,  wheels  are  usually 
specified  to  be  of  the  same 
diameter  as  the  hole  or  slight- 
ly larger,  and  then  are  true<l 
until  they  Just  enter  the  hole. 
In  such  a  case,  the  arc  of  con- 
tact is  greatly  increase<l,  and 
the  work  and  wheel  tend  to 
heat  more  rapidly;  the  diffi- 
culty   of    injecting    a   cooling 
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the  edges  of  the  work  on  the  surface  of  the  wheel.  As  the 
contact  area  is  reduced,  a  wheel  of  finer  grain  and  harder 
bond  may  be  used. 

Selecting  Wheels  for  Plain  Cylindrical  Grlndinfi: 

While  it  is  impossible  to  give  definite  information  regard- 
ing the  selection  of  grinding  wheels  under  all  conditions, 
owing  to  the  different  factors  which  must  be  considered  in 
each  case,  the  wheels  listed  in  the  accompanying  tables  will 
enable  one  to  obtain  a  general  idea  of  the  grades  and  grains 
that  are  commonly  used  for  grinding  different  materials 
under  ordinary  conditions. 

In  the  article  on  "Cylindrical  Grinding"  in  the  July  number 
of  Machi.nekv,  considerable  space  was  devoted  to  the  selection 
of  wheels,  and  in  order  to  amplify  t|^fc  data,  the  information 
given  in  .Table  II  has  been  compiled.  This  table  gives  a  list 
of  wheels  recommended  by  various  wheel  manufacturers,  for 
grinding  soft,  hardened,  and  alloy  steel,  cast  iron,  brass,  bronze 
and  aluminum  and  can  be  used  as  a  basis  in  making  the 
proper  selection.  By  referring  to  this  table,  it  will  be  noticed 
that  for  grinding  cast  iron,  cast  brass,  bronze,  and  aluminum, 
in  most  cases  wheels  made  from  carbide  of  silicon  abrasives 
are  recommended,  although  a  few  manufacturers  recommend 
aluminum-oxide  abrasives  for  this  work.  It  will  also  be 
noticed  that  the  bonding  processes  recommended  by  the  va- 
rious manufacturers  differ  to  some  extent. 

For  large-diameter  cast- 
iron  work,  the  Norton  Co.  re- 
commends a  grain  30,  grade 
J.  cryslolon  wheel,  and  for 
small-diameter  cast  iron,  a 
grain  30,  grade  K.  crystolon. 
The  wheel  for  large  diameters 
is  one  grade  softer  than  that 
for  comparatively  small  diam- 
eters. For  bronze,  a  grain  30, 
grade  K  crystolon  wheel  has 
been  used  to  advantage.  When 
grinding  armatures  or  other 
parts  where  copper  and 
wrought  iron  pieces  are  ar- 
range<l  alternately,  a  Norton 
crystolon  elastic  wheel,  grain 
46.  grade  -  2,  has  been  used 
with  success.  For  grinding 
chilled  cast-iron  rolls  of  large 
diameter,  where  it  is  desireil 
to  have  a  surface  free  from 
scratches,  a  cryslolon  wheel, 
grain  SO,  grade  J  has  given 
good  results.  Of  course  it 
should  be  understood  that 
this  information  is  intended 
only  as  a  general  guide.  . 

There  are  so  many  different 
allovs   in   use  that   it   is  difll- 
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lubricant  into  the  hole  is  also  increased.  This  makes  it  nec- 
essary to  use  a  •much  softer  wheel  than  if  the  wheel  were 
smaller  in   relation   to  the  diameter  of  the  hole. 

The  most  severe  condition  under  which  a  grinding  wheel 
operates  and  the  one  that  requires  the  greatest  attention  in 
the  selection  of  the  proper  grade  and  grain  is  that  of  sur- 
face grinding  by  the  method  illustrated  at  U.  There  are  two 
conditions  that  must  be  taken  into  consideration.  The  first 
one  is  where  the  work  /  is  wider  than  the  diameter  of  the 
ring  or  cylinder  wheel  used.  As  the  entire  cutting  face  of 
the  wheel  is  in  contact  with  the  work,  a  wheel  of  extremely 
soft  bond  and  coarse  grain  should  be  used  to  secure  satis- 
factory results;  otherwise,  the  work  will  be  heated  to  such 
an  extent  that  it  will  spring  out  of  shape  and  accurate  re-, 
suits  will  be  impossible.  It  is  also  necessary  to  have  a  copi- 
ous supply  of  cooling  liquid  to  reduce  the  heat. 

The  other  condition  is  where  the  work  c  is  less  in  width 
than  the  diameter  of  the  wheel.  In  this  case,  the  work  has 
a  tendency  to  tear  the  grains  out  of  the  bond;  hence,  a  wheel 
of   hnrder   bond    is    required    because   of   the   chisel    action    of 


cult  to  specify  any  particular  grain  or  grade  of  wheel  that 
can  be  used  satisfactorily  on  all  of  them.  For  instance.  It  Is 
now  necessary  to  distinguish  between  numerous  kinds  of 
brass  of  high  and  low  zinc  content,  such  as  "red"  and  "yel- 
low" brass,  bronze,  naval  brass,  and  many  others.  The  term 
"bronze"  was  formerly  employed  to  indicate  an  alloy  whose 
chief  constituents  were  copper  and  tin-copper— but  in  recent 
years  many  different  alloys  are  referred  to  as  bronzes. 

Commercial  brass  is  generally  understood  to  mean  an 
alloy  of  two-thirds  copper  and  one-third  zinc,  but  this  varies. 
The  copper  content  may  vary  from  60  per  cent  to  SO  per  cent; 
likewise  the  amount  of  copper  and  tin  in  bronze  also  varies 
considerably.  With  but  two  exceptions  alloys  of  zinc.  tin. 
lead.  iron,  manganese,  and  nickel  with  copper  require  no 
change  in  the  grade  and  grain  of  the  grinding  wheel.  The 
exceptions  are  nickel-bronze  and  bell  metal— two  of  the  hard- 
est alloys.  These  can  be  ground  with  success  by  the  same 
wheel  as  the  other  alloys,  but  where  a  large  number  of  pieces 
are  to  be  ground  a  different  wheel  should  be  selected.  For 
nickel-bronze  a   wheel   made  of  crystolon,  grain   24,  grade  Q, 
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gives  good  results.  For  bell 
metal,  a  wheel  of  the  same 
material  but  of  a  little  harder 
grade  is  recommended,  such 
as  grade  R  and  grain  24  or 
3  0  .  Comparatively  thin 
wheels  are  often  used  for 
such  metals,  and  the  work  Is 
ground  by  what  Is  known  as 
the  "fixed  wheel"  method. 
Careful  experiments  made  In 
grinding  brasses  and  bronzes 
with  a  crystolon  wheel,  show- 
ed that  a  grain  30,  grade  P 
wheel   gave  the  best  results. 

Wheels  for  Form-grindintf 

I  n  form  -  grinding,  the 
wheel  is  fed  straight  in  on 
the  work  without  being  tra- 
versed and  therefore  is  re- 
quired to  take  both  a  roughing  and  a  finishing  cut.  Usually 
I)ieces  that  are  form-ground — crankshafts  not  included— are 
finished  right  from  the  rough-turning  to  the  final  grinding 
in  one  straight-in  cut.  It  is  not  uncommon,  therefore,  to  find 
that  the  wheels  generally  recommended  for  form-grinding  are 
of  a  combination  grain.  Table  III  gives  the  grain  and  grade 
of  wheels  for  form-grinding,  as  recommended  by  various  grind- 
ing wheel  manufacturers.  The  conditions  that  govern  the 
grain  and  grade  of  the  wheel  for  form-grinding  are:  the  width 
of  the  face  of  the  wheel  in  contact  with  the  work,  tha  rigidity 
of  the  machine  in  which  the  wheel  is  held,  and  the  speed  at 
which  the  work  is  rotated.  For  average  work  a  combination 
grain,  grade  M  or  N  wheel  is  recommended.  These  grades 
have  been  found  to  give  good  results  on  0.20  to  0.50  carbon 
steel,  not  hardened,  as  well  as  chrome-nickel  or  chrome-vana- 
dium steel  heat-treated. 

Wheels  for  Internal  Grindinir 

The  selection  of  the  proper  grain  and  grade  of  wheel   for 


governing    Selection   of    WheeU    for 
Grinding 


internal  grinding  is  one  that 
cannot  be  easily  decided  upon. 
The  grain  and  grade  to  use 
on  any  given  job  depends  not 
only  upon  the  kind  of  work 
arid  the  work  and  wheel 
speeds,  but  also  very  largely 
upon  the  stiffness  of  the  ma- 
chine and  the  firmness  with 
which  the  wheel-epindle  is 
supported.  Briefly  summa- 
rized, some  of  the  points  to 
take  into  consideration  are: 
diameter  of  hole;  speed  of 
wheel-spindle;  kind  of  work; 
whether  the  hole  is  plain  or 
keyseated;  nature  of  mate- 
rial; stiffness  of  machine; 
rigidity  of  wheel-spindle ; 
method    of   holding    grinding 


wheel;  and  character  of  operation — whether  cut  is  for  rough- 
ing or  finishing. 

As  regards  the  diameter  of  the  hole,  there  are  several  points 
to  consider.  In  the  first  place,  where  the  hole  is  below  ^4 
or  1  inch  diameter,  for  economical  reasons,  it  is  necessary 
to  have  the  wheel  as  large  as  possible;  the  wheel  is  usually 
ordered  of  the  same  diameter  or  larger  than  the  hole  to  be 
ground  and  is  then  trued  until  it  enters  the  hole.  By  using 
a  wheel  of  practically  the  same  size  as  the  hole,  as  shown  at  .1 
in  Fig.  3,  the  arc  of  contact  of  wheel  and  work  is  large  and, 
consequently,  a  much  softer  bond  wheel  must  be  used  than 
if  the  wheel  were  small  in  relation  to  the  diameter  of  the 
hole.  Where  the  wheel  is  small.  In  proportion  to  the  diameter 
of  the  hole,  a  harder  bond  and  finer  grain  wheel  can  be  used. 

The  speed  at  which  a  wheel  should  be  operated  for  internal 
grinding  is  not  always  an  easy  matter  to  determine.  In  the 
first  place,  if  the  wheel  is  very  small  a  high  peripheral  speed 
is    necessary,    and    difficulty    is    experienced    in    obtaining    a 


TABLE   II.     GRAIN  AND  GRADE  OF  GRINDING  "WHEELS  FOR  PLAIN  CYLINDRICAL  GRINDING 


Wheel  Manufacturers 


.\brasive  Material  Co 

American  I'^mery  Wlieel  W'or 

CarlicirniKlmii  Ci> 

t",ortl:inil  C'liniiiiliim  Wheel  C 
Dutri.it  (iriiuliiiK  Wlieel  Co   .. 

Norton  Co 

Safety  Emery  Wheel  Co 

SterliiiK  (iriiidiii^'  Wheel  Co. . 

Vilrili.Ml  Wheel  Co   

W.illhaiii  Eiiiery  Wlieel  Co. . . 
Waltham  Emery  Wheel  Co. . . 


Abrasive 
(All  Wheels  Bonded 
by  Vitrified  Process) 


Boro-carbone 


Aloxite 
Oxaluina 
Coruniluai 

Alundum 

Rex 

Corundum 

Corundum 

Alowalt 

Corowalt 


24  to  46 

Comb. 

58-24 

Comb. 

30 

36 

46 

38-36 

Comb. 

80  to  3() 

20  to  86 

24  to  36 

80  Ct)mb. 


LtoM 

MtoO 

M  to  N 
MtoN 

L 

M  to  P 
2  to2i 
D-  to  D» 
3i  to  3| 


Wheel  Manufacturers 


Abrasive 

(Vitrilied  Bond  except 

where  marked  under 

grade) 


.\brasivo  Material  Co 'Carbide  of  Silicon 

Aiiit'iiraii  Emery  Wheel  Works.  Carbolite 

.Virierican   K.iiiery  Wlieel  Works.  Corundtiin         ] 

CarboriiiKluni  Cii Carborundum 

Cortland  ('(iniTiduiii  Wheel  Co..  Carboruiuliini 

CoiUaiul  Corundiini  Wheel  Co. .  Oxalunia 

Detroit  Grinding  Wlieel  Co Carborundum 

Norton  Co Crystolon 

Safety  Emery  Wheel  Co Corex 

Stirling  (Jrindins  Wlieel  Co Corundum 

Vilriti.'.l  Whci'l  Co ,  Carbolon           , 

Waltliani  Knierv  Wheel  Co i  Corundum         ■ 

Waltham  Eruei'v  Wheel  Co Carbowalt 


to  CO 
to  54 


to  60 
to  30 


to  36 
30 

to  36 
20 
to  46 


to  M 
toM 


toN 
toM 


to  5» 
toK 
to  PJ 
to  3 

to  E, 


L'5to:u 


24  to  46 
Comb. 


86 

38  to  46 

46 


30  to  36 

36 
36  to  40 

"so"" 


P 
K  to  L 
O  toP 


MtoP 

2 
E'  to  E* 


24  to  46 

Comb. 

58-24 

Comb. 

4U 

24  to  86 

24  to  36 

38-24 

Comb. 

24  to  30 

20  to  30 

24  to  30 

80  Comb. 


2} 


Mt«N 


J 
M 

M  toO 

L 

MtoP 
2J  to  3 
D»  to  E' 
3i  H)  3| 


Cast  Brass  and  Bronze 


Cast  Aluminum 


24 
24  to- 36 

20  to  36 
86  to  46 

30 
20  to  80 

30 

24'to"3(J 
:t(l  to  46 


L  to  N  80  to  38  2E  to  3Ef 

46  to  60  2E  to  2JEt 

MtoN  I     

L  to  M  16  to  24  2t 


MtoO 
N  to  P* 
K  to  L 
PJ  to  I J 
3 

'■'eV" 

2?  to  :U 


16  to  80 
20  to  36 

36 
30  to  36 
30  to  36 

86 

:ii)  t.">  46 


NtoR 
J  to  K* 

4t 
MJ  to  PJ 
3  to  :{j 

'2Vto:u 


•  Grinding  wheel  Iwnded  b.v  silicate  process. 
t  Grinding  wheel  Inrnded  by  elaKlic  proces.-*. 
Note:    The  numbers  88  and  5S  preceding,  lu 


iDiUcute  a  special  manufacturing  process   for  the  abraslr 
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TABLE  III.      GRAIN   AND   GRADE   OF   GRINDING  WHEELS   FOR  EXTERNAL   FORM   GRINDING 


Wheel  Manufacturers 


Abranlve 
(VltrlOea    Bond 
except    where 

marked 
under   grade) 


0.20  to  O.M 

Per  Cent  Carbon 

Steel   (Soft) 


O.M   to  0.50  Per 

Cent    Carbon    Steel 

(Hardened) 


Abrasive   Material   Co |  Boro-carbone 

American  Emery  Wheel  Works.  Corundum 

Carborundum   Co I  Aloxlte 

Cortland  Corundum  Wheel  Co..  Oxaluma 

Detroit   Grinding   Wheel   Co....|  Carbo-alumlna 

Norton   Co Alundum 

Safety    Emery  Wheel   Co Rex 

SterlinK  Grinding  Wheel  Co Corundum 

Vitrified  Wheel  Co Corundum 

Waltham  Emory  Wheel  Co Alowalt 


24  Comb. 
58-24 
Comb. 
24  to  30 
24  to  54 
36  to  46 
24  Comb. 

or4G 

24  to  60 

20  to  36 

46 

46 


L  to  M 

LtoM 

JtoK 
LtoM 

1     M  to  P» 

I      LtoN 

M'/^   to   Pi/. 
2to2>^ 

3  to3V. 


24  Comb. 

46  to  60 

24  to  30 
24  to  60 
36  to  46 
20  Comb. 

or  46 

24  to  60 

20  to  30 

36  to  54 

50 


JtoK 


M 
KtoL 
LtoO* 


MtoP 
2 
D, 

2%  to  31', 


Cbromenlckel 
or    Cbrome-Tanadinm 
Steel   (Heat-treated) 

Grain 

Grmde 

24  Comb. 

LtoM 

5S-36  to  58-60 

JtoL 

24  to  30 

JtoK 

30  to  46 

K  toM 

36  to  46 

M  to  0* 

24  Comb, 
or  46 

J  to  M 

24  to  60 

MtoP 

16  to  20 

3'/. 

36  to  46 

D,  toE 

4C  to  60 

atoS'-i; 

*  Grinding    wheel    bonded    by    ttlticate    pruc 
Note:    The  number  58  preceding,   In  hou 


the  grain    sizes   Indicates  a   special  manufacturing  process  (or   tbc  abrnalve  listed. 


bearing  for  the  spindle  that  will  stand  up  to  the  speed  at 
which  the  grinding  wheel  would  give  the  best  efficiency.  The 
lower  the  wheel  speed,  the  harder  the  bond  should  be,  other 
conditions  remaining  the  same. 

When  a  smooth  hole  is  plain,  as  shown  at  13,  F'ig.  3,  a 
softer  wheel  should  be  used  than  when  the  hole  is  keyseated, 
as  shown  at  C  and  D.  Slots  or  keyseats  have  a  chisel  action 
on  the  wheel  face  and  quickly  tear  out  the  grains;  hence 
lor  keyseated  work  a  harder  wheel  should  be  used  than  on 
plain-hole  work,  and  it  should  also  have  a  wider  face. 

The  nature  of  the  material  to  be  ground  is  also  a  deter- 
mining factor  in  the  selection  of  the  grade  and  grain  of 
the  wheel,  as  well  as  the  abrasive.  For  grinding  soft  steel 
varying  from  0.20  to  0.30  per  cent  carbon  content,  the  bond 
sliould  bo  harder  than  for  grinding  the  same  steel  in  its 
hardened  condition.  Hardened  steel  has  a  tendency  to  glaze 
the  wheel  much  more  rapidly  than  soft  work,  and  glazing  is 
one  of  the  greatest  difficulties  met  with  in  grinding.  Wheels 
made   from   aluminum-oxide   abrasives   give   excellent   service 


on  steel.  For  grinding  cast  iron,  carbide  of  silicon  abra- 
sives are  more  satisfactory;  the  latter  can  also  be  used  on 
brasses  and  bronzes,  aluminum,  nickel-bronze  and  government 
bronze. 

The  rigidity  of  a  machine  has  about  as  much  to  do  with 
the  selection  of  the  grade  and  grain  of  the  wheel  afe  any 
other  one  factor.  The  fact  is  often  overlooked  that  a  ma- 
chine which  is  not  rigid  should  use  a  harder  bond  wheel 
than  one  which  is.  The  greater  the  rigidity  of  the  machine, 
the  softer  the  grade  and  the  coarser  the  grain  of  the  wheel 
should  be.  Of  course  the  rigid  machine  also  has  the  advan- 
tage of  being  able  to  remove  the  stock  with  rapidity  and 
without  chatter  marks. 

For  rough  internal  grinding  it  is  generally  advisable  to  use 
a  wheel  of  coarse  grain  and  soft  bond,  because  of  the  greater 
cutting  capacity  of  the  wheel;  under  average  conditions,  a 
wheel  of  finer  grain  and  harder  bond  would  be  better  for 
finishing.  In  commercial  grinding,  however,  the  time  neces- 
sary to  change  the  wheels  for  roughing  and   finishing  would 


TABLE   IV.      GRAIN  AND   GRADE   OF   GRINDING   WHEELS   FOR  INTERNAL   GRINDING 


Wheel  Manufacturers 


Abrasive 

(VltrlOed    nond 

except    where 

marked    under 

grade) 


0.20  to  0.50  Per 

Cent    Carbon    Steel 

(Soft) 


0.20  to  0.50  Per 
Cent    Carbon    Steel 
(Hardened) 


Cbrome-nlrkel   or 

Cbrome-ranadlum 

Steel    (Heat-treated) 


Abrasive   Material    Co Boro-carbone 

-Vnierican  Emery  Wheel  Works.  Corundum 

Caihorunduin   Co Aloxlte 

Cortland  Corundum  Wheel  Co..  Oxaluma 

Detroit   Grinding   Wheel   Co Carbo-alumina 

Norton   Co Alundum 

Safety   Emery   Wheel  Co Hex 

Vilritlpd  Wheel  Co Corundum 

Waltham  Emery  Wheel  Co .-Vlowalt 


Abrasive 

(Vltrltled    Bond 

except    where 

marked    under 

grade) 


46  to  60 
34  to  46 

60 
46  to  50 

46 
38-46 

46 

46 
46  to  60 


LtoM 
KtoL 
M  toN 
J  to  K 

L  to  N» 
J  to  M 
M  to  P 

D,  to  D. 

2^  to  3 


46  to  60 
46  to  60 

60 
46  to  60 

60 
38-46 

60 

60 
46  to  60 


JtoK 

J  toK 
M  to  N 

J  toK 
JtoL* 

J  to  L 
M  to  P 
D,  to  D, 
2^  to  3 


46  to  60 

58-46 

^0 

46  to  ,",0 

46 

38-46 

46 

46 

46  to  60 


JtoL 
JtoK 
M  to  X 
K  to  L 
I  toK» 
J  toK 
M  toP 

D. 
2%  to  3 


......,,    ^  Carbide   of 

Abrasive    Material    Co Silicon 

American  Emery  Wheel  Works.  Carbolite 

„„      , .  Carbolite  or 

American  Emery  Wheel  Works.  Corundum 

(^arborundum   Co Carborundum 

Cortland  Corundum  Wheel  Co..  Carborundum 

Cortland  Corundum  Wheel  Co..  Oxaluma 

Hetroit   Grinding    Wheel   Co....  Carborundum 

Norton   Co Crystolon 

Safety    Emery   Wheel  Co Corox 

Vitrilied  Wheel  Co Carbolon 

Vltrltiod   Wheel  Co Corundum 

Waltham   Emery  Wheel  Co Cnrbowalt 

Waltham   Emery  Wheel  Co Alowalt 


•  Orln.llnp  wheels  bonded  bv  silicate  proci 
t  UrlndluK  wheels  bonded  !))■  clastic  i>roce 
Note:     The  numbers  ;t8  and   88  preceding. 


46  to  GO 
46  to  60 


36  to  40 
30  to  46 

36  to  46 

30  to  46 

36  to  60 

36 

30  to  46 


K  toM 
J  to  L 


PtoS 
K 

K  toM* 

1  toL 
M  toM»4 

2  to  3 


46  to  GO 
40  to  50 

46  to  60 
36  to  46 
30  to  46 
36  to  60 


K 
M  to  I' 

LtoM 

JtoL* 

K  to  M 

M  toMMi 


(^•t  Alamlnnm 


46  to  60         2E  to  3EI 
46  to  60       lUjE  to  2Et 


50 


36  to  54 
24  to  36 

36 
36  to  60 

46 


46 


D, 


PtoR 

M  toN 

HtoK* 

2  to3t 

M  to  M% 

4t 


2>.j  toC?i 


30  to  46  1%  to  2t 


LifacturlDg  procvM  (or   the  abrasive   Hated. 


126 


MACHINERY 


October,  1915 


TABLE   V.       GRAIN   AND   GRADE   OF  GRINDING   WHEELS   FOR   SURFACE   GRINDING 


GrindinK  Wheels  of  Disk  Type 


Wheel  ManufacturerH 


Abrasive   Material    Co 

American  Emery  Wheel  Works. 

f'arlionindiini    Co 

Cortland   Corundum  Wheel  Co.. 
Detroit    Grinding   Wheel   Co.... 

.N'orton  Co 

.SalCty   Emery   Wheel   Co 

Vitrified  Wheel  Co 

Waltham  Emery  Wheel  Co 


Abrasive    Material    Co 

American   Kmery  Wheel  Works 

Carborundum    Co 

Cortland  Corundum  Wheel  Co. 

Detroit   Grinding   Wheel   Co 

Norton  Co 

."safety   Emery   Wheel   Co 

Vitrified  Wheel   Co 

Waltham  Emery   Wheel   Co 


Abraaive 

(Vltrlfled    Bond 

except    where 

marked    under 

grade) 

0.20  lo  CM  Per 

Cent  Cartjon  Steel 

(Soft) 

0.20  to  O.SO  Per 

Cent  CarlioD  Steel 

(Hirdeoed) 

Cbrome-olckel   or 

Chrome- vanadium 

Steel   <Beat-treatedl 

Grain                   Grade 

Grain 

Grade 

Grain 

Grade 

Boro-carbone 

24  Comb.          L  to  M 

24  Comb. 

JtoK 

24  Comb. 

LtoM 

Corundum 

30  to  46            J  to  K 

36  to  46 

I  to  J 

58-30  to  58-46 

I  to  J 

Aloxite 

24                 N  to  P 

30 

R  to  S 

30 

RtoS 

Oxaluma 

24  to  .-iO            K  to  L 

24  to  .30 

K 

30  to  46 

J  toK 

Carbo-alumina 

16to4fi           EtoM* 

24  to  46 

EtoG* 

24  to  46 

EtoH* 

Alundum 

14  to  24             J  to  K 

14  to  30 

H  to  Kv 

14  to  30 

HtoKt 

Rex 

30  to  GO 

MtoP 

36  to  46 

MtoP 

36  to  46 

M  to  P 

Corundum 

36  to  46 

E 

46  to  60 

DjtoE 

36 

E 

Alowalt 

36  to  46 

2V^to3 

36  to  46 

2  to  2% 

36  to  46 

2  to  3 

Grinding  Wheels  ot.Ring  Tjrpe 

Boro-carbone 

24 

J* 

20  to  30 

Gtol* 

24 

J* 

Corundum 

58-20  to  58-30 

v'i  tolV'* 

24  to  36 

Vj  to  1» 

58-20  to  58-30 

If.  tol* 

Aloxite 

24 

NtoP 

30 

RtoS 

30 

R  to  S 

Oxaluma 

24  to  30 

KtoL 

24  to  30 

K 

30  to  46 

J  to  K 

Carbo-alumina 

16  to  24 

EtoG* 

24  to  46 

EtoG* 

24  to  46 

EtoH* 

Alundum 

14  to  36 

I    toKt 

14  to  36 

GtoKt 

14  to  36 

GtoKv 

Rex 

24  to  46 

M  to  M% 

36  to  46 

MtoP 

36  to  46 

MtoP 

Corundum 

36 

Dj 

36  to  46 

D, 

36 

D. 

Alowalt 

36  to  46 

2V.  to  3 

36  to  46 

2  to  2?4 

36  to  46 

2  to  3 

•c-ls    hoiuUil    h.v    silic-atc    pn 

lilk'iite  bond. 

nbcr  TjS  preceding,  in  some 


s,  the  grail)  sizes  : 


more  than  overbalance  the  gain  made  by  using  a  wheel  best 
suited  tor  both  purposes,  so  that  a  wheel  is  generally  selected 
which  will  be  fairly  suitable  for  both  roughing  and  finishing. 
When   a  good  finish  is  desired,  it   is  the  general  practice  to 


diL-utes  B  -special  iiiauufucturtug  process  for  the  abrasive   listed. 

dress  the  wheel,  after  taking  the  roughing  cut,  by  passing  a 
diamond  slowly  across  the  face. 

In   Table   IV  are  given  the  grade   and   grain  selections   of 
grinding   wheels  for   the   internal   grinding  of  soft,   hardened 


TABLE   VI.      GRAIN   AND   GRADE   OF  GRINDING  WHEELS   FOR   SURFACE   GRINDING 


Grinding  Wheels  of  Disk  Type 


Abrasive   Material   Co Carbide  of  Silicon 

American  Emery  Wheel  Works.  Carbolite 

Carborundum   Co Carborundum 

Cortland   Corundum  Wheel  Co..  Carborundum 

Cortland  Corundum  Wheel  Co..  Oxaluma 

Detroit   Grinding   Wheel   Co Carbo-alumina 

.\orton  Co Crystolon 

Norton   Co Crystolon 

Safety   Emery   Wheel   Co '  Corex 

Vitrified  Wheel  Co Carbolon 

Vitrified  Wheel  Co Corundum 

Waltham  Emery  Wheel  Co Carbowalt 

Waltham  Emery  Wheel  Co Carbowalt 


Wkr.l    .ManufacUu- 


Vitrified  30  to  46 

Vitrified  36  to  46 
Vitrified  24 

Vitrified  20  to  30 

Vitrified  

Silicate  16  to  36 
Vitrified  or  Silicate       20  to  30 

Vitrified  

Vitrified  20  to  26 

Vitrified  20  to  36 

Vitrified  

Vitrified  24  to  36 

Three   Processes  


Abrasive   Material   Co Carbide    of  Silicon 

Abrasive   Material   Co Boro-carbone 

American  Emery  Wheel  Works.  Carbolite 

American   Emery  Wheel  Works.  Carbolite 

Carborundum   Co Carborundum 

Carborundum   Co Aloxite 

Cortland  Corundum  Wheel  Co..  Oxaluma 

Detroit   Grinding   Wheel   Co....  Carbo-alumina 

Norton   Co Crystolon 

Norton   Co Alundum 

Safety    Emery    Wheel    Co Corex 

Safety   Emery   Wheel   Co Rex 

Vitrified   Wheel   Co Carbolon 

Vitrified  Wheel  Co Corundum 

Waltham  Emery  Wheel  Co Carbowalt 

Waltham  Emery  Wheel  Co Alowalt 


LtoM 
KtoL 
PtoS 
LtoM 

DtoH' 
ItoK 

MVj  topi/j 
EjtoE 


30  to  46 

36  to  60 

30 

"20  to  24 
24  to  46 

20  to  30 
30  to  36 

24  to  36 

24  to  sis 


KtoL 
KtoL 
PtoS 

KtoM 

FtoH 

Itok 
MVi  toP 

EjtoE 

2  to  3 


Elastic 
Vitrified 

Elastic 
Vitrified 

Elastic 
Vitrified 
Vitrified 

Silicate 

Elastic 
Vitrified 
Vitrified 
Vitrified 

Elastic 
Vitrified 

Elastic 
Vitrified 


Grain 


Grade 


30  to  36 
36  to  60 

"se"" 

20  to  24 
20  to  36 
24  to  46 

36  to  46 

20  to  36* 

24  to  36 


2E  to  3E 

li^Eto2E 

5  to  6 

ktoM 

I,  to  M, 

IVi  to2i{. 

MtoP 

■  ■  44' '  ' 

"1%  to '2 


24  Comb. 

30  to  36 

16  to  24 
14  to  20 
16  to  30 

14  to  36 

36  to  60 

16  to  30 

24  to  36 


M 

KtoL 


GtoH 
Q  toR 
FtoH 

itok* 

M»4toP 
E,  to  E, 
2Vj  to3 


M    to   30.     cradc  .) 
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Grinding  Wheels  of  Ring  Type                                                                                                           1 

Wheel  Manufacturers 

Abrasive 

Bonding                   ' 
ProceKH                  1 

Cait  Iron 

Catt    Brass                  1 
and   Bronze                  1 

Grain 

Grade 

Grain 

Grade 

Carbide  of  Silicon 

Carbolite 

Carborundum 

Carborundum 

Oxaluma 

Carbo-alumina 

Crystolon 

Crystolon 

Corex 
Carbolon 
Corundum 
Carbowalt 
Carbowalt 

Vitrified 

24-30 

I  to  J        '      20  to  30     1 

1  to  J 
ItoK 
PtoS 

ktoM 
G  toK 

'  Vto  L  ' 
M'/j  toP 

"e,    ' 

2  to  " 

American  Emery  Wheel  Works. 

Carborundum    Co 

Cortland  Corundum  Wheel  Co.. 
(Portland   Corundum   Wheel  Co.. 
Detroit    GrindinK    Wheel    Co.... 
Norton   Co 

Vitrified             1        16-24 
Vitrified                      24 
Vitrified                  20  to  30 

Vitrified             

Silicate                  16  to  24 
Vitrified  or  Silicate       14  to  30 

Vitrified                 

Vitrified             ,     20  to  36 
'Vitrified             i          30 

TtoK 
PtoS 
LtoM 

EtoG 
ItoK 

20  to  30 
30 

'20  io  24 
16  to  36 

14  to  30 
30  to  36 

"36 

Safety    Emery   Wheel   Co 

My.  to  PY2 
E, 

Vitrified  Wheel  Co 

Vitrified            1    

Waltham  Emery  Wheel  Co 

Waltham  Emery  Wheel  Co 

Vitrified             '     24  to  36            2  to  3            

Three  Processes         24  to  rin 

Wlic.'l    .ManufiMlun-rs 

Abrasive 

Bonding 
Proeess 

Cast    Alumluum 

Iron    Ca*t.'  . 

Grain 

Grade 

Grain 

GraOe 

Carbide   of   Silicon 
Boro-carbone 

Carbolite 

Carborundum 

Aloxite 

Oxaluma 

Carbo-alumina 

Elastic 
Silicate 
Vitrified 

Elastic 
Vitrified 
Vitrified 

Silicate 
Vitrified 

24  to  30 

'20  to  30 
36 

'20  to  24 
20  to  36 
16  to  30 

'36  to  46 

'20  to  36 

'24  to  36 

%EtolE 

"  "j  "     " 

ItoK 

GtoH 
Q  toR 
EtoG 

20  to  24 

ItoK             14  to  24 
5  to  6             

16  to  24 

American  Emery  Wheel  Works. 
Carborundum   Co 

Cortland  Corundum  Wheel  Co.. 
Detroit   GrindinK   Wheel   Co 

KtoM 
HtoK 
HtoK 

MtoP 

"  '  "  '4      ' 

'l%to2 

14  to  20 
16  to  30 

Alundum            i  Vitrified  or  Silicate 
Corex               1             Vitrified 
Rex                 1             Vitrified 
Carbolon            '              Elastic 

14  to  30           H  to  L» 

Safety    Emery   Wheel   Co 

Safety   Emery   Wheel   Co 

Vitrified   Wheel  {'o 

36  to  60 


■    "24   " 
'24  to  36 

MVitoP 

"e,    " 

'2103" 

Vitrified   Wheel   Co 

Corundum 

Carbowalt 

Alowalt 

Vitrified 
Elastic 
Vitrified 

Waltham  lOmery  Wheel  Co 

Waltham  Emery  Wheel  Co 

•  Kor  riMiKh   c-asllnB».   uiianneal 

and  alloy  steels,  and  cast  iron,  brass,  bronze,  and  aluminum. 
These  gradings  are  supplied  by  the  various  grinding  wheel 
manuraoturer.s,  and  as  will  be  noticed,  cover  a  considerable 
range. 

Wheels  for  Surface  Grinding- 
There  are  several  conditions  in  surface  grinding  which 
govern  to  a  marked  extent,  the  grain  and  grade  of  wheel  to 
use.  For  instance,  the  arc  of  contact  of  a  ring  type  wheel 
with  the  work  is  much  greater  than  it  is  on  disk  wheels 
used  for  either  cylindrical  or  Internal  grinding.  In  surface 
grinding  there  are  three  chief  conditions:  first,  where  a  disk 
wheel  is  used,  as  shown  at  11  in  Fig.  2;  second  where  a  ring 
or  cylinder  wheel  is  used  on  work  wider  than  the  wheel  diam- 
eter; and  third  where  the  work  is  less  in  width  than  the 
diameter  of  the  wheel,  as  shown  at  U  in  the  same  illustration. 
In  Tables  V,  VI  and  VII  are  given  the  wheel  selections  for 
surface  grinding  different  materials  with  the  disk  type  and 
ring  or   cylinder   types   of  grinding   wheels. 

Some  of  the  other  conditions  which  govern  the  selection  of 
wheels  for  surface  grinding  are:  materials  to  be  ground, 
degree  of  accuracy  required,  quality  of  finish,  and  shape  and 
size  of  work.  l>"'or  grinding  with  disk  wheels  used  on  the 
planer  type  of  surface  grinding  machines,  the  grain  com- 
monly used  varies  from  46  to  60,  whereas  the  grade  is  about 
H  for  hardened  steel,  when  using  wheels  made  from  alumi- 
num-oxide abrasives.  For  hardened  high-speed  steel  or  very 
thin  pieces  of  hardened  carbon  steel,  the  bond  of  the  wheel 
should  be  about  grade  G,  the  same  grain  being  used.  For 
grinding  cast  iron,  wheels  ma<le  from  carbide  of  silicon  abra- 
sives are  employed,  the  grain  being  about  36.  and  the 
grade   J. 

When  grinding  with  eyliuder  of  ring  wheels,  the  greatest 
trouble  is  to  get  rid  of  the  chips  and  prevent  heating  of 
the  work.  The  grinding  of  a  continuous  fiat  surface  with  a 
ring  wheel  makes  it  necessary  to  employ  a  rapid  work  speed 
and    shallow    cuts,    using    wheels    of    relatively    coarse    grain 


crjsloloii,   Krain    l(i  lo  J4.   Kfade  J    I  ■  M 

and  soft  bond.  This  is  necessary  so  as  to  make  very  small 
chips  which  will  not  fill  the  spaces  between  the  cutting 
points  on  the  wheel.  When  the  work  is  narrow  in  proportion 
lo  the  diameter  of  the  wheel,  as  shown  at  /(  in  Fig.  2,  there 
is  less  trouble  with  chips.  For  surface  grinding  work  with 
ring  wheels,  the  Norton  Co.  recommends  the  grades  and 
grains  as  follows:  cast  iron,  grade  I;  chilled  cast  iron,  grade 
I  or  J;  hardened  steel,  grade  G  or  H;  high-speed  steel,  grade 
I;  nickel-bronze,  grade  Q  or  P;  government  bronze,  grain  24, 
grade  Q  to  grain  3G,  grade  P. 

For  surface  grinding  unannealed  rough  malleable  iron  cast- 
ings, the  Norton  Co.  recommends  a  crystolon,  vitrified  wheel, 
grain  20  to  30,  grade  J  to  N  for  disk  wheels,  and  grain  16  to 
24,  grade  J  to  M  for  ring  or  cylinder  wheels.  For  annealed 
malleable  iron  castings  that  are  fairly  smooth,  the  Norton  Co. 
recommends  an  alundum  wheel,  vitrified  process,  grain  14  to 
36,  grade  I  to  K  for  disk  wheels,  and  alundum,  vitrified  or 
silicate,  grain  14  to  30,  grade  H  to  L  for  ring  or  cylinder 
wheels.  This  same  information  applies  to  all  other  listings 
given  in  Tables  VI  and  VII. 

The  wheels  used  on  Blanchard  vertical  surface  grinders 
are  of  the  cylinder  type,  16  inches  in  diameter.  5  inches 
high,  and  of  widths  of  rims  varying  from  ItJ  to  1*4  inch. 
All  wheels  used  on  Blanchard  surface  grinders  are  wire  wound 
by  the  maker.  In  selecting  wheels  for  this  machine,  the  two 
most  important  factors  to  consider  arc  the  material  to  be 
ground  and  the  area  presented  10  the  wheel.  For  grinding 
cast  iron,  aluminum,  brass,  and  alloys  of  low  tensile  strength, 
wheels  made  from  carbide  of  silicon  abrasives,  and  having  a 
vitrified  bond  have  given  the  best  results.  For  steel,  either 
hard  or  soft,  and  for  the  tougher  and  stronger  bronzes,  wheels 
made  from  aluminum  oxide  abrasives  and  bonded  by  the 
silicate  process  are  used.  As  a  general  rule,  hard-bond  wheels 
should  be  used  on  soft  tough  stock,  and  soft-bond  wheels  on 
hardened   stock. 

The  area  to  be  considered  in  grinding  on  a  surface  grinder 
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of  the  rotary  table  vertical  spindle  type  is  that  presented  to 
the  wheel  by  a  group  of  pieces  held  on  the  chuck  at  one  time. 
Those  have  been  divided  into  three  classes,  viz.,  those  of  nar- 
row, niediuiu,  and  broad  surfaces.  The  wheels  recommended 
by  the  Blanchard  Machine  Co.  for  these  various  classes  of 
work  are  given  in  Tables  VIII,  IX,  and  X,  respectively.  These 
tables  will  serve  as  a  general  guide  in  selecting  the  wheels, 
but  cannot  be  expected  in  all  cases  to  give  the  best  wheel  for 
every  job.  The  wheels  listed  are  those  made  by  the  Ameri- 
can Emery  Wheel  Works  and  the  Norton  Co.  The  reason  for 
this  is  that  a  large  number  of  tests  have  been  made  with  these 
particular  wheels,  on  the  work  specified. 

The  illustration  shown  in  connection  with  Table  VIII  is 
given  to  indicate  "narrow"  surfaces.  At  A  is  shown  a  ring 
with  a  %-inch  rim.  At  B  is  shown  a  group  of  rings  with 
walls  Vi  inch  wide,  whereas  at  C  are  shown  castings  having 
ribs  Vi  inch  wide  and  small  bosses  that  must  be  ground. 
These  are  shown  to  indicate  in  a  general  way  what  is  meant 
by  "narrow   surfaces". 

The  illustration  accompanying  Table  IX  shows  examples  of 
work  to  indicate  medium  surfaces.     Ring-shaped  parts  like  the 

TABLE  VIII.    WHEELS  FOR  GRINDING  NARROW  SURFACES 
ON  VERTICAL  SURFACE  GRINDER  * 

Illustration  indicates  G 


Cast 
Ironf 


Chilled      ( 
Ca-st  Iron    I 


Soft 

Steel 


Carbolite 
Carbolite 
Crystolon 
Crystolon 

Carbo- 
rundum 

Corundum 
Alundum 
Alundum 


Hardened   (     Corundum 
Steel       i      Alundum 


Vitrified 
Vitrified 
Vitrified 
Vitrified 

Vitrified 

Silicate 
Silicate 
Silicate 

Silicate 
Silicate 


58-30 
38-30 
38-30 

■m 

38- ;» 


•  Iteconimended    by    the    Blanchard    Machine    Co. 

t  For   brass,    bronze,    and   similar   allojs  of   low 

vbcels   as  for  cast   li<.ii.      I''or  linrd   bronze  use  sani 

}  No.   46  grain  and   same  grade  is  also  used  on 


sile  sti-enRth,  use  same 
vbcels  as  for  soft  steel, 
rrow  surfaces   to  obtain 

„    ..aloother'ilniBli. 

Note:     The  numbers  S8  and   58  preceding,   In   some   cases,   the  grain   sizes 

liidlcnti'   a    special    manufacturing   process   f«r   the   abrasive   listed. 

one  shown  at  A  may  vary  in  width  from  2  to  3  inches;  the 
parts  shown  at  B  are  washers  3%  inches  in  diameter  with  a 
2-inch  hole,  leaving  a  wall  of  %  inch.  Thirty-four  pieces 
are  held  on  the  table.  If  a  single  instead  of  a  double  row  of 
pieces  was  held  on  the  chuck  at  one  time,  this  class  of  work 
would  be  considered  as  having  narrow  surfaces.  The  castings 
shown  at  C  have  a  ground  surface  about  1V4  inch  wide,  and 
sixteen  pieces  are  held  on  the  table. 

Summary -Points  on  the  Selection  of  Grlndlnur  Wheels 
The  following  are  the  most  important  conditions  governing 
the  selection  of  grinding  wheels:  Speed  of  wheel  and  work, 
size  and  shape  of  piece  ground,  composition  and  temper  of 
metal,  design  and  condition  of  machine,  rigidity  of  floor,  wet 
or  dry  grinding,  quality  of  finish  wanted,  amount  of  stock  to 
be  removed,  etc.  Usually  a  wheel  should  be  selected  that  is 
nearly  the  same  as  that  found  on  previous  jobs  to  give  sat- 
isfaction, and  then  watched  carefully  under  working  condi- 
tions to  see  what  the  cutting  action  is.  The  following  are  a 
few  of  the  most  important  points  to  be  considered  in  making 
a  selection  of  the  correct  grain   and  grade  of  wheel   to  use: 


TABLE  IX.    WHEELS  FOE  GRINDING  MEDIUM  SUEFACES 
ON  VERTICAL  SURFACE  GRINDER  • 

nitucratlon  Indicates  General  Claea  of  U'ork  for  which  the 
Wbeela  listed  are  adapted 


Cast        ' 
Iront 

Chilled      / 
Cast  Iron   ( 

Soft         I 
Steel       f 

Hardened   / 
Steel        s 

Highspeed  i 
Steel        )■ 

.Aluminum 

Fiber 


Carbolite 
Carbolite 
Crystolon 
Crystolon 


Vitrified 
Vitrified 
Vitrified 
Vitrified 


Carbolite        Vitrified 


Corundum 
Alundum 


Corundum 
Alundum 


Silicate 
Silicate 


Silicate 
Silicate 


Corundum       Silicate 


Alundum 
Alundum 


Vitrified 
Silicate 


GrmiD     I  Gnde 


58-24 
38-24 


30 
38-24 


38-14 


38-24        a 

iiachiner^ 


•  Recommended   bv    the    Blanchard    Machine   Co. 

t  For  brass,  bronze,  and  similar  allo.vs  of  low  tensile  strengtb,  use 
same  wheels  as  for  cast  iron.  For  hard  bronze  use  same  wbeela  as  for 
soft   steel. 

Note:  The  numbers  38  and  58  preceding.  In  some  cases,  the  grain  sizt-s. 
indicate  a  special  manufacturing   process  for   tbe  abrasive  Usted. 

1.  For  materials  of  low  tensile  strength,  use  grinding 
wheels  made  from  the  carbide  of  silicon  abrasives.  For  ma- 
terials of  high  tensile  strength,  use  grinding  wheels  made 
from  aluminum-oxide  abrasives. 

2.  If  a  wheel  glazes  over,  fills,  and  cuts  slowly,  it  is  too 
hard — try  one  or  two  grades  softer. 

3.  If  a  wheel  wears  away  too  fast,  wears  out  of  round  or 
quickly  loses  its  shape,  it  is  too  soft.     Users  often  think  that 

TABLE  X.    WHEELS  FOR  GRINDING  BROAD  SURFACES 
ON  VERTICAL  SURFACE  GRINDER  • 


Width 
Bonding  of 

Process  Wbeel 

I   Rim 


Cast  )  Carbolite 

Iront  f  Crystolon 

Q,,ff  )  Corundum 

If"  V.  Alundum 

^^®^'  )  Alundum 

Hardened  [  Corundum 

Steel  \  Alundum 


Vitrified 

Vitrified 

Silicate 
Silicate 
VitrifiedJ 

Silicate 
Silicate 


14 
24 

r)8-i4 

38-14 
38-14 

24 
38-24 


High-speed 
Steel 


Corundum        Silicate 


UtlrhiK/TU 


I 


•  Hecommended    b.v    the    Blanchard    Machine    Co. 

t  For  brass,  bronze,  and  similar  alloys  of  low  tensile  strength,  use  same 
wheels  as  for  cast  Iron.     For  bard  bronze  use  same  wheels  as  for  soft  steel. 

t  Wheels   made   b.v   vltrifled    process   are   used   onl.v   for   roughing   purposes. 

Note;  The  numbers  .S8  and  58  preceding.  In  some  cases,  the  grain  sizes. 
Indicate  a   special  manufactucing  process  for  the  abrasive  listed. 
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because  a  wheel  wears  out  of  round,  It  has  "soft  spots",  but 
this  is  a  mistake.  It  is  a  sure  indication  that  a  harder  grade 
or  higher  wheel  speed  is  necessary. 

4.  Increasing  the  speed  of  a  wheel  will  make  It  act  like 
a  wheel  of  harder  grade,  and  decreasing  the  speed  will  make 
it  appear  softer.  A  wheel  should  be  speeded  up  as  the  diame- 
ter is  reduced  by  wear,  in  order  to  maintain  the  proper  sur- 
face speed. 

5.  The  greater  the  surface  contact  between  the  wheel  and 
the  work,  the  softer  the  grade  of  the  wheel  should  be.  Thus 
a  ring,  cylinder  or  cup-wheel  should  be  softer  than  a  disk 
wheel  for  grinding  the  same  material,  and  a  very  thin  disk 
wheel  should  be  harder  than  a  thick  one. 

6.  In  cylindrical  grinding,  work  of  large  diameter  will 
require  a  softer  wheel  than  work  of  small  diameter.  Pieces 
which  have  a  narrow  surface  or  edge  to  be  ground  need  a 
harder  wheel  than  wide  surfaces. 

7.  In  cylindrical  grinding,  increasing  the  work  speed  tends 
to  wear  away  the  wheel  faster.  Vibration  due  to  worn  bear- 
ings, lack  of  rigidity  in  the  machine,  or  a  shaky  floor,  has 
the  same  effect.  With  any  of  these  conditions,  a  harder  wheel 
should  be  used. 

8.  The  use  of  water  permits  a  wheel  of  slightly  harder 
bond  to  be  used  and  improves  the  finish  of  the  work.  It 
al.so  prevents  overheating  of  the  work  and  the  resulting 
distortion. 

9.  A  wheel  is  the  most  efficient  when  It  is  just  ssft  enough 
to  cut  freely  without  excessive  wear,  and  not  hard  enough  to 
cause  glazing. 

10.  To  preserve  some  special  shape  of  face,  a  relatively 
hard  wheel  should  be  used — generally  a  wheel  of  combination 
grain    is   recommended   for   form-grinding. 

11.  Always  keep  the  face  of  the  wheel  true  by  frequent 
use  of  a  diamond. 

12.  When  surface  grinding  dry,  do  not  let  the  wheel  glaze. 
As  soon  as  it  shows  a  black  spot  Indicating  glazing,  use  a 
carborundum  or  aloxlte  block,  depending  on  the  abrasive 
used  in  the  wheel. 

13.  Do  not  take  heavy  cuts  with  ring,  cylinder  or  cup- 
wheels  which  grind  on  the  edge,  and  use  comparatively  high 
work  speeds. 

*     *     * 

AVOID   UNNECESSARY   PURCHASES 

It  hardly  seems  necessary  to  say  that  it  is  poor  business 
management  to  purchase  unnecessary  equipment,  whether  it 
bo  intended  for  the  home,  the  office  or  the  factory.  But 
many  concerns  are  burdened  by  expenditures  for  equipment  not 
needed,  and  which  can  never  be  made  profitable.  It  Is  a  case 
oftentimes  of  not  knowing  what  Is  already  available  or  what 
with  slight  changes  could  be  made  so.  Take  the  case,  tor 
example,  of  shop  trucks.  They  are  constantly  in  demand 
throughout  the  plant,  and  if  not  promptly  returned  to  some 
central  spot  much  time  is  lost  by  the  men  in  looking  for 
them.  The  conclusion  may  bo  Jumped  at  that  more  trucks 
are  needed,  when  as  a  matter  of  fact  there  are  plenty  but  no 
system  Is  applied  to  effect  their  return  when  the  workmen 
have  used  them.  A  rearrangement  of  machinery  groups  or  a 
more  systematic  handling  of  materials  that  makes  machines 
more  effective  may  eliminate  the  necessity  of  purchasing 
moro  machines.  To  make  equipment  more  efficient  by  re-ar- 
ranging and  facilitating  movement  of  the  work  to  and  from 
the  machines  is  obviously  better  management  than  building 
additions  and   installing  more  machinery. 


In  the  exhibit  of  the  United  States  Steel  Corporation  at  the 
Panama-Pacific  Exposition  In  San  Francisco,  more  than  six 
miles  of  motion  picture  films  are  shown  to  give  visitors  an 
idea  of  the  operations  required  to  convert  Iron  ore  Into 
finlshiHl  products.  Those  familiar  with  motion  picture  films 
know  that  each  foot  contains  sixteen  small  pictures,  ».',  by  1 
Inch.  In  six  miles  of  films,  therefore,  there  are  somewhat 
more  than  500,000  individual  pictures,  each  slightly  different 
from  the  one  Immediately  preceding.  In  these  600,000  pic- 
tures Is  shown   the  entire  "story  of  steel." 


CHARTS   FOR   DETERMINING   SIZES  OF 
TRANSMISSION   SHAFTS* 

BY   JOSEF  Y.  DAHLSTRANOt 

The  relation  existing  between  the  power  transmitted  by  a 
shaft  and  the  diameter  of  the  shaft  and  its  torsional  stress, 
when  the  shaft  is  subjected  only  to  a  torsional  stress  and 
Is  running  at  a  certain  number  of  revolutions  per  minute, 
can  be  expressed  by  the  following  equation: 
12  X  33,000  H.P.         SiirD' 


(1) 


2t  R.P.M.  16 

where  H.P.  =  horsepower  transmitted  by  shaft; 

R.P.M.  =  number  of  revolutions  per  minute  made  by 

shaft; 
Si  =  torsional  stress  In  shaft  In  pounds  per  square 

Inch; 
D  ■—  diameter  of  shaft  in  Inches. 
The  preceding  equation  Is  one  which  the  engineering  de- 
partment of  almost  every  manufacturing  plant  has  occasion 
to  use.  This  is  especially  the  case  in  factories  engaged  In 
the  manufacture  of  turbines  or  motors,  which  are  direct  con- 
nected to  fans,  pumps,  generators,  and  similar  units  where 
couplings  are  required  between  the  driving  and  the  driven 
members.  The  speed  and  power  Is  varied  to  suit  different 
conditions,  and  the  shaft  ends  to  which  the  coupling  Is  con- 
nected have  to  be  proportioned  accordingly.  If  a  number  of 
couplings  have  been  adopted  as  standards,  with  their  re- 
spective bores  of  the  proper  sizes  to  receive  different  stand- 
ard shaft  ends,  It  Is  necessary  to  check  up  these  dimensions 
against  the  power  and  speed  conditions  for  each  case  In  order 
that  the  most  suitable  size  of  coupling  may  be  selected.  It 
often  happens  that  one  manufacturer  furnishes  the  turbine, 
motor  or  other  driving  member,  while  another  manufacturer 
furnishes  the  fan,  pump,  generator,  or  other  driven  member; 
and  in  such  cases  the  shaft  end  of  either  the  driving  or 
driven  member  frequently  has  to  be  made  special  to  suit  the 
coupling.  This  makes  It  necessary  to  check  up  the  torsional 
stresses  to  be  sure  that  they  do  not  exceed  the  highest  value 
that  is  suitable  for  the  material  from  which  the  shaft  Is  made. 
The  chart  shown  in  Fig.  1  has  been  found  extremely  use- 
ful for  determining  the  relation  between  the  diameter  of  the 
shaft  and  the  amount  of  power  it  Is  capable  of  transmitting, 
the  chart  being  used  both  for  determining  the  required  shaft 
diameter  to  transmit  a  given  amount  of  power  and  for  check- 
ing up  the  capacities  of  existing  transmission  systems.  Aside 
from  the  amount  of  time  which  is  saved  through  the  use  of 
this  chart.  It  has  been  found  of  value  In  eliminating  errors 
which  sometimes  find  their  way  into  results  obtained  by  cal- 
culation. The  well-known  fact  that  the  amount  of  power 
transmitted  by  a  shaft  of  given  diameter,  which  is  subjected 
to  a  certain  torsional  stress,  Is  directly  proportional  to  the 
speed  at  which  the  shaft  Is  running  can  be  readily  seen  from 
Formula  (1).  Sometimes  it  is  found  convenient  to  use  the 
number  of  horsepower  transmitted  per  hundred  revolutions 
per  minute  as  the  unit  of  power  transmitted  by  a  given  shaft 
at  different  speeds;  and  the  curves  shown  In  Fig.  1  (the 
curves  on  the  right-hand  side  are  a  continuation  of  those  on 
the  left)  represent  the  values  of  this  unit  for  different  sizes 
of  shafts  subjected  to  torsional  stresses  of  3000,  6000,  and  7000 
pounds  per  square  inch,  respectively. 

As  an  example  of  the  uses  of  this  chart,  consider  a  case  In 
which  it  Is  assumed  that  a  steam  turbine  developing  900 
horsepower  and  running  at  a  speed  of  2000  revolutions  per 
minute  is  to  be  coupled  to  a  generator.  It  Is  desired  to  find 
the  proper  diameter  of  the  shaft  at  the  coupling,  that  will, 
safely  transmit  the  power  from  the  turbine  to  the  generator, 
it  being  as.<:urae<I  that  it  is  the  practice  of  the  manufacturer  to 
allow  a  maximum  torsional  stress  of  5000  pounds  per  square 
Inch  for  the  shaft.     Dividing  900  by  20,  It  Is  found  that  (so 
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far  as  the  torsional 
stresses  are  concern- 
ed) 45  horsepower 
per  hundred  revolu- 
tions per  minute  i>^ 
equivalent  to  9(mi 
horsepower  at  a 
shaft  speed  of  2000 
revolutions  per  min- 
ute. From  the  5000- 
pound  curve  in  Fig. 
1,  the  minimum  shaft 
size  is  found  to  be 
3.08  inches  in  diame- 
ter. The  chart  is 
used  not  only  for  de- 
termining the  sizes 
of  shaft  ends  to  fit 
into  a  coupling;  it 
can  also  be  employed 
for  determining  the 
diameter  of  any  shaft 
which  is  subjected 
only  to  torsional 
stresses.  In  cases 
where  the  bearing 
supports  are  close  to- 


ning  Required   Diameter   of   Shaft    to    transmit   Various    Numbe; 
Hundred    R.    P.    M.    for    Torsional    Stresses    of    3000,    6000,   and  7000 
Pounds  per  Square  Inch   in  Shaft 


gether,  so  that  the  stresses  due  to  bending  are  small  as  com- 
pared with  the  torsional  stresses,  the  curves  can  be  used  for 
finding  the  shaft  size  after  all  other  considerations  such  as 
deflection  and  rigidity  have  been  properly  looked  after. 

The  three  turves  shown  at  the  left-hand  side  of  Fig.  2  are 
used  for  determining  the  required  size  of  keys  to  use  in  a 
shaft,  coupling,  pulley,  gear,  or  similar  member  which  has 
to  transmit  a  specified  amount  of  power  at  a  certain  number 
of  revolutions  per  minute,  and  with  a  fi.xed  shearing  stress 
per  square  inch  in  the  key.  The  following  formula  shows 
the  conditions  which  fix  the  value  of  the  shearing  stress  Ss. 
12  X  33,000  H.P.         Ss.4/> 

= (2) 

2ir  R.P.M.  2 

where  H.P.,  R.P.M.  and  D  have  the  values  already  given; 

A  ^  total  shear  area  of  key 
in  square  inches; 

,S%  -^  shearing  stress  in  key 
in  pounds  per  square  inch. 

These  three  curves  at  the 
left-hand  side  of  Fig.  2  are 
plotted  on  the  basis  of  horse- 
power transmitted  per  hun- 
dred revolutions  per  minute 
by  one  square  inch  shear  area, 
with  2500,  4000,  and  5500 
pounds  per  square  inch  shear- 
ing stress  in  the  key,  respec- 
tively. On  the  right-hand  side 
in  Fig.  2  curves  are  drawn  for 
the  sake  of  convenience, 
which  give  the  total  shear 
area  for  different  total  lengths 
of  keys,  ranging  in  width 
from   I4  to  2  inches 

As  an  illustration  of  the 
use  of  this  chart,  suppose  it 
is  necessary  to  determine  the 
size  of  keys  that  must  be 
used  in  the  coupling  for  con- 
necting the  turbine  and  gen- 
erator of  the  unit  referred  to 
in  the  preceding  problem,  as- 
suming that  the  manufacturer 
allows  a  maximum  shearing 
stress  of  4000  pounds  per 
square  inch  in  the  key.  It  is 
also  assumed  that  3.125  inches 
was  settled  upon  as  the  proper 
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by  One  Square  Inch  of  Key  Area  for  Shafts  of  Various  Dfkmcters; 

Also  Total  Ksy  Area  for  Keys  of  Various  Widths  and   Lengths 


diameter  of  the  shaft 
end  instead  of  the 
value  3.08  inches 
which  was  determin- 
ed in  the  preceding 
problem.  On  the 
4000-pound  stress- 
curve  in  Fig.  2,  it  is 
found  that  1  square 
inch  of  key-area  is 
capable  of  transmit- 
ting 10  horsepower 
per  hundred  revolu- 
tions per  minute, 
with  this  shaft  diam- 
eter. Thus  the  trans- 
mission must  have 
4.5  square  inches  of 
key-area  in  order  to 
transmit  45  horse- 
power at  100  R.  P.  M. 
or,  what  amounts  to 
the  same  thing  (so 
far  as  the  shearing 
stresses  in  the  keys 
are  concerned)  to 
transmit  900  horse- 
power at  2000  revolutions  per  minute.  From  the  curves  on 
the  right-hand  side  in  Fig.  2,  it  is  seen  that  if  two  keys  are 
to  be  used  and  the  coupling  fit  made  5  inches  long,  giving  a 
total  key  length  of  10  inches,  the  keys  would  have  to  be  made 
about  7/16  inch  wide,  or  %  inch  in  width  if  only  one  key 
were  used. 

The  stresses  allowed  in  eacli  separate  case  are  naturally 
dependent  on  the  material  and  the  uniformity  with  which 
the  power  is  -transmitted.  For  the  best  grades  of  steel  and 
for  a  uniform  load,  a  torsional  stress  of  7000  pounds  per 
square  inch  in  the  shaft,  and  a  shearing  stress  of  5500  pounds 
per  square  inch  in  the  keys,  gives  a  satisfactory  factor  ot 
safety.  For  cases  where  the  load  is  not  uniform,  lower 
stresses  should  be  used,  an  allowance  of  5000  pounds  torsional 
stress  and  4000  pounds  shear- 
ing stress  being  representa- 
tive of  ordinary  practice  in 
designing  the  shaft  ends  of 
small  steam  turbines.  In 
proportioning  keys,  it  is  com- 
mon practice  to  make  the 
height  of  the  key  equal  to  the 
width,  so  that  the  total  crush- 
ing area  is  made  half  of  the 
total  shear  area,  on  the  as- 
sumption that  the  keys  enter 
the  shaft  to  the  same  depth 
as  they  enter  the  coupling  or 
pulley.  This  is  satisfactory 
so  far  as  the  keys  and  the 
shaft  are  concerned,  but  it 
may  result  in  allowing  too 
high  values  of  the  crushing 
stress  for  the  material  of  the 
bored  member,  especially  if 
the  material  is  cast  iron.  In 
such  cases,  the  curves  in  Fig. 
2  may  be  used  for  determin- 
ing the  proper  crushing  area 
for  a  certain  allowable  crush- 
ing stress,  in  a  similar  man- 
ner to  that  employed  when 
finding  the  shear  area,  and 
the  keys  are  then  proportion- 
ed accordingly. 

These  charts  have  been 
found  useful  by  the  writer  in 
designing  turbine  shafts. 
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METHODS    FOB    THE    RAPID    SOLUTION    OF    PROBLEMS    IN    GEAR    DESIGN 

BY  H.  D.  HESSt 


TIIK  designing  of  gears  by  the  usual  method  of  trial  is  a 
tedious  if  not  a  difficult  problem  for  the  draftsman  who 
has  not  had  considerable  experience  with  work  of 
this  nature;  and ;  even  the  experienced  designer  frequently 
spends  a  lot  of  time  before  he  obtains  a  satisfactory  solution. 
For  the  purpose  of  affording  a  rapid  method  of  handling  prob- 
lems in  gear  design,  the  writer  developed  a  set  of  gear  dia- 
grams based  on  the  Lewis  formula,  which  forms  the  subject 
of  this  article.  He  has  found  them  to  be  of  considerable  value 
in  his  own  work,  and  they  are  presented  with  the  hope  that 
they  may  prove  of  equal  value  to  other  readers  of  Machinery. 
The  significance  of  the  symbols  which  are  used  In  the  text  is 
as  follows: 

J/ =  twisting  moment,  in   inch-pounds; 
H.  P.  =  horsepower; 

N  =  revolutions  per  minute; 


Harhiticrti 
Fig.    1.     Diarram   for   dotermtnmg    Required    Pitch   when   Twiatinr 
Moment,   Formissiblo  Fiber  Stress,   and   Ratio   of   Face  Width   to 
Circular  Pitch  are  known 

IV  =  force  acting  on  the  face  of  a  tooth,  in  pounds: 
s  —  allowable   working   liber-stress   on   the   tooth   at   the 

velocity  r,  in  pounds  per  square  inch; 
/=  width  of  the  tooth  face,  in  inches; 
n  =  number  of  teeth  in  the  pinion  or  gear,  depending 

upon  which  is  being  considered  at  the  time; 
?■  =  radius  of  the  gear  or  pinion,  in  inches; 
p.- =  circular  pitch,  in  inches; 
p.i  —  diametral  pitch; 
.1   and  B  =  ordinates  in  the  diagram; 
r  =  velocity  in  feet  per  minute  at  the  pitch  circle; 
C,  =  constant  depending  on  the  ratio  of  fiice  width  to  the 

circular  pitch; 
C,  =  constant  depending  on  the  material  and  the  desired 
working  fiber-stresses. 


•  For  additional  luformatlon  ou  the  strength  of  gear  teeth  see  also  '■Con- 
venient Form  of  Lewis  formula  for  Strength  of  Gear  Tectb."  bv  J.  11. 
Carver,  published  lu  M.icui.Nt:KX  for  October,  1914,  and  other  articles  there 
referred  to. 

t  Address:     Sibley    College   of   Mechanical    Enflncerlng.    Cornell    Unl»crslt.v. 


The  basis  of  the  diagrams  is  the  Lewis  formula: 
0.684  \ 
W  —  sp,fl  0.124 1. 


■  =  «Pe  /  n 


The  diagra^m  shown  in  Fig.  1  is  intended  to  give  the  pitch 
when  the  twisting  moment  transmitted  by  the  pinion  or  gear, 
the  desired  working  fiber-stress  and  the  ratio  of  face  width  to 
circular  pitch  are  known.  The  diagram  shown  in  Fig.  2  is 
quite  similar,  excepting  that  in  this  case  the  face  width  in 
inches  is  assumed.  The  algebraic  calculations  are  as  follows 
for   14'/{!-degree  involute  teeth  of  standard   height: 

0.684 
W  =  sp,fl   0.124 I  (1) 


Wr  =  sfnp 


0.684   \ 

1      / 
/  0.684     , 

.(0.124-— j 


(2) 
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Fig.    2.     Diagram    for    determining    Required    Pitch    when    Faca 
Width   of    Gear   is   aaaumed 


Substituting  for  r  its  value 


we  have: 


1000  J/ 


'ii  tip, 

6.28 
1000  Mpc' 


0.684    \ 

("•^^'^-—   ) 

0.684  \ 


0.124 


(31 


(4> 


«/  6.28 

The  quantity   1000  has  simply  been   inserted  on  both  sides 
of  the  equation  to  eliminate  decimals.     Equation  (4)  has  been 
used  to, plot  the  diagram  shown  in  Fig.  2. 
Iff  -~^  r,  p,.  we  have: 

1000  Jf       1000  »ip,'    ,  0.684    \ 

= (    0.124 )  (6) 

sC,  6.28       V  »       ' 

Equation   (5)  has  been  used  to  plot  the  diagram    Fig.  1. 
The  solution  of  the  following  problems  will  serve  to  Illus- 
trate the  use  of  the  diagrams  shown  in  Figs.  1  and  2. 

Problem  1. — Considering  the  strength  only,  what  pitch  will 
be   required    for  a    15-tooth,  cast-iron   pinion,   to  transmit   20 
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horsepower  when   making  225  revolutions  per  minute?     The 
fiber-stress  is  not  to  exceed  6000  pounds  per  square  inch,  and 
the  face  width  is  3.25  inches. 
The  twisting  moment  on  the  pinion  shaft  is: 

63,025  H.  P.        63,025  X  20 
3/ — = =-  5G00  inch-pounds. 


N 


Consulting 
1000  X  5600 


225 
diagram      Fig. 


1000  Jlf 


6000  X  3.25 

:  287,   we   find   that   the   required   circular  pitch, 
(iOOO  X  3.25 

for   n  =  15,   is   1.24   inch,   which   corresponds   to   a  diametral 
pitch  of  2.5. 

Problem  2. — In  Problem  1,  if  the  ratio  of  face  width  to  the 
circular  pitch  had  been  given,  the  diagram  in  Fig.  1  would 
have  been   used.     Taking   the   same   problem   and   assuming 
/  H-  pc  =  Cj  =  2,  the  solution  would  be  as  follows: 
1000  M      1000  X  5600 

= =  467. 

sCi  6000  X  2 

The  circular  pitch  given  by  the  diagram  Fig.  1,  correspond- 
ing to  the  ordinate  467  and  15  teeth,  is  pc  =  1.30  inch;  and 
the  required  face  width  would  be  1.36  X  2  =  2.72  inches. 

The  diagrams  shown  in  Figs.  3  and  4  are  intended  to  permit 
of  the  selection  of  the  proper  pitch  when  the  horsepower 
which  is  being  transmitted  or  the  twisting  moment  is  known, 
together  with  the  materials  of  which  the  gears  are  made,  the 
number  of  revolutions  per  minute,  and  the  law  of  reduction 
of  the  working  fiber-stress  with  the  increase  of  velocity. 
This  law  has  been  assumed  as  given  by  the  heavy  curves  in 
the  diagram  presented  in  Fig.  5.  The  assumption  for  cast 
iron  is  that  for  velocities  of  the  teeth  at  the  pitch  circle  ex- 
ceeding 100  feet  per  minute,  the  fiber-stress  for  cast  iron  may 

88,000 
vary  as  .     If  the  material  Is  steel  the  fiber-stress  may 


Vr 


220,000 


be  taken  as 


These  stresses  were  suggested  by  C.  R. 


.l/drftiniri) 

FIj.    3.     Diagram    for   determiningr   Required   Pitch   when  Horsepower 

or  Torque,  B.  P.  H.,  Material  and  Ratio  of  Face  Width  to 

Circular  Pitch   are  known 


Tig.   4.     Diairam  for  determining  Required  Pitch  when  Horsepower 

or  Torque,   R.   P.   H.,   and  Material  are  known  and  Face 

Width   of    Gears    is   assumed 

Whittier  in  Machinery  for  August,  1909,  and  agree  very 
closely  with  those  suggested  by  Wilfred  Lewis  for  use  with 
his  formula.  The  purpose  of  the  diagrams  in  Figs.  3  and  4 
has  been  to  provide  charts  that  would  avoid  the  necessity  of 
making  an  initial  guess  as  to  the  gear  proportions  in  order 
to  find  the  force  W  acting  on  the  teeth  and  the  allowable  fiber- 
stress.  In  designing  gears,  either  the  horsepower  they  are  to 
transmit  and  the  number  of  revolutions  per  minute,  or  the 
twisting  moment  and  the  number  of  revolutions  per  minute 
will  be  given.  When  the  horsepower  and  the  number  of 
revolutions  per  minute  are  given,  the  twisting  moment  is 
readily  found  from  the  relation: 

63,025  H.  P. 

M  = . 

N 
Formula   (1)    is  now  transformed  by  substituting  the  fol- 
lowing values: 

0.684 
0.124- 


W  ■ 


sp.f 
88,000 


/  0.684  \ 

(0.124--—) 


(for  cast  iron) 


(1) 


6.28 
npfN 


rN 
1.91 


3.82p.i 


i 


88,000^12 


X  Pc  X  /  X 
V  "Pc  iV 

Myi  =48.540  II-  ih^  / 

The  diagram  shown  In  Fig. 
width  of  /  inches  so  that: 

=  48,540  »-  pc'l 

In  the  diagram  shown  in  Fig.  3,  /  =  C,  pc  so  that: 
MX '  I  0.684 " 

=  48,540  n'  Pc^  (  0.124- 

C,  \ 

The  working  fiber-stresses  for  cast  iron  and  steel  are  given 

by  the  diagram  Fig.  5,  as  recommended  by  Mr.  Lewis,  and  as 
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suggested  by   Carl  Barth  and   used   with  his  slide-rule;    and 

88,000 
they  are  also  given  as  conforming  to  the  quantities  and 


H.P. 


25 


=  0.68. 


Vv 


220,000 


\/v 


respectively.     This    leads   to    the    introduction    of   a 


factor  C,  in  the  diagrams,  Figs.  3  and  4.  The  value  of  C,  tor 
cast  iron  is  1;  and  this  basis  of  the  stress  in  cast  iron  cor- 
responds to  Lewis'  value  of  a  maximum  of  8000  pounds  per 
square  inch  at  a  velocity  of  100  feet  per  minute.  To  plot 
the  assumed  curve  for  any  other  material  or  fiber-stress, 
88,000 

multiply  the  quantity  • ■  by   the   ratio  of  the   maximum 

Vv 
desired  fiber-stress  to  8000;  thus  steel  with  an  allowable  fiber- 
stress  of  20,000  pounds  per  square  Inch  at  a  peripheral  speed 

20,000 
of  100  feet  per  minute,  gives  a  ratio  of  =  2.5  and  the 


8000 


ijuantity    becomes 


8,000  X  2.5        220,000 


The    curves    thus 


V  V  Vv 

constructed  give  values  exceeding  the  maximum,  for  values  of 
V  below  and  approximating  100  feet  per  minute,  so  that  the 
diagrams  should  be  used  with  caution  for  these  low  values  of 
V.  On  the  diagram  Fig.  5,  the  fiber-stresses  have  also  been 
plotted  for  a  maximum  fiber-stress  of  15,000  pounds  per 
square  inch  at  a  speed  of  100  feet  per  minute.  This  may  be 
used  tor  steel  castings  although  some  designers  use  20,000 
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C,  CVlV         3X1  V150 
In  this  diagram,  for  B  =  0.68  and  n  =  15,  we  find  p   =  152 
inch.      This    would    make    the    face    width    1.52   X   3  =  4.56 
inches.    Using  the  nearest  stronger  diametral  pitch  would  re- 
quire 2  diametral  pitch,  and  the  face  could  be  made  4.5  inches. 

number  of  teeth       15 

The  pitch  diameter  of  the  pinion  is =       = 

diametral  pitch         2 

7.5   inches.     The  gear  diameter   Is   7.5  X  5  =  37.5   inches.     If 
desired,  the  velocity  at  the  pitch  line  and  the  working  fiber- 

n.V        15  X  150 

stress  may  be  found.     The  velocity  is  u  = = 

3.83  Pa  3.83  X  2 
=  295  feet  per  minute.  The  diagram  Fig.  5  gives  the  fiber 
stress  corresponding  to  this  velocity  as  5000  pounds  per 
square  inch. 

Problem  f— The  conditions  of  this  problem  will  be  the 
same  as  in  Problem  3,  excepting  that  the  face  width  will  be 
assumed  as  3.75  inches.  The  solution  requires  the  use  of  the 
diagram  shown  in   Fig.  4. 

H.  P.  25 

B  = = =  0.545. 

C,/V^       IX  3.75  V  150 
From  Fig.  4  the  circular  pitch  corresponding  to  B  =  0.545 
and    n  =  15    is    pc  ^   1.74    inch;    and    this    is    approximately 
equal  to  a  diametral  pitch  of  1.75.    The  pitch  diameter  of  the 
n        15 

=  8.57   inches,   while   the   pitch   dl- 
p„       1.75 

75 

ameter  of  the  gear  is =  42.86  inches. 

1.75 
The  face  width,  as  assumed,  is  3.75  inches. 
Problem  5.— The  conditions  of  this  prob- 
lem are  also  like  those  of  Problem  3.  The 
twisting  moment  on  the  pinion  shaft  is 
10,500  inch-pounds,  but  the  pinion  and  gear 
are  made  of  different  materials.  Assume 
the  pinion  to  be  made  of  forged  or  rolled 
steel  and  the  gear  of  cast  iron.  The  fiber- 
stresses  will  be  those  given  by  the  diagram 
Fig.  5,  for  the  upper  and  lower  curves.  Con- 
sidering first  the  pinion,  the  twisting  mo- 
ment M  on  the  pinion  shaft  is  10,500  inch- 
pounds  and  the  face  width  will  be  taken 
as  three  times  the  circular  pitch.  In  the 
diagram   Fig.  3,  we  have: 

Mvy 

A  = . 

For  rolled  steel  Cj=2.5  and  in  thi.<  prob- 
lem C,  =  3. 

10.500  V 150 


pinion    then    is   —  =  • 


Fig.    6.     Diagram   for   determining   Safe    Fiber-strosa   for    Various   Speeds    i 

pounds  per  square  inch  on  both  rolled  steel  and  steel  castings. 
The  ordinates  for  the  diagram  shown  in  Fig.  3  are: 
MVN  H.P. 


A  =■ 


17,150. 


A  =  - 


and  B  = 


CC,  C,C,VN 

Tho  ordinatps  for  the  diagram  shown  in  Fig.  4  are: 

MVN  H.P. 

A  = and  B  = . 

C./  CfVN 

The  solution  of  the  following  problems  will  serve  the  pur- 
pose of  illustrating  the  niPthod  of  using  these  diagrams. 

Problem  3. — Design  a  pair  of  gears  to  transmit  25  H.  P. 
at  150  revolutions  per  minute  of  the  pinion,  with  a  reduction 
of  5  to  1  to  the  gear.  Assume  both  the  gear  and  pinion  to  be 
made  of  cast  Iron,  and  that  the  desired  fiber-stress  will  vary 
as  given  in  the  diagram  Fig.  5  inversely  with  the  square- 
root  of  the  velocity  at  the  pitch  circle.  Take  the  face  as  3 
times  tho  circular  pitch,  and  as.<;uuie  the  pinion  has  15  toeth. 

As  the  gear  and  pinion  are  of  the  same  material,  the  pinion 
teeth  will  be  tho  weaker  and  we  nee<l  only  design  for  it.  To 
use  the  diagram  Fig.  3,  we  find: 


t    wiUl    m    Practice  3X25 

For  A  =  17,150  and  n  =  15  the  diagram  gives  p,  =  1.06 
inch.     Now  for  the  gear,  the  twisting  moment  .V  will  be  10,500 

150 

X  5  =  52,500   inch-pounds   and   .Y  = =  30.    For  cast   iron 

5 
C,  =  1. 

M  vlf        52.500  X  V  30 

4  = = =  96.000. 

C,C,  1X3 

In  the  diagram  Fig.  3,  p.  =  1.32  Inch,  for  .1  =  96.000  and 
n  =  75.  Comparing  the  pitches  found  for  the  gear  and  the 
pinion,  it  Is  seen  that  the  gear  requires  tho  greater  pitch  and 
since  thev  must  be  alike  the  1.32-lnch  circular  pitch  must  be 
used.  The  face  width  will  be  1.32  X  3  =  3.96  Inches  or  ap- 
proximately 4  Inches.  The  nearest  stronger  diametral  pitch 
is  2.25.     On  the  basis  of  diametral  pitch,  the  pitch  diameter 

15 
of  the  pinion  will  be  =■  6.67  Inches.     The  pitch  diameter 


75 

of  the  gear  is = 

2.25 
as  previously  stated 


2.25 
33.33  inches. 


The  fnr 


iflth  is  4  inchos. 
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When  the  desired  liber-stresa  doee  not  follow  the  curves  as- 
sumed, the  pitch  Is  not  quite  so  readily  obtained  from  the 
diagrams  but  may  be  determined  as  follows: 

Problem  6. — In  Problem  1,  instead  of  giving  the  flber-stress 
we  will  assume  that  it  is  required  to  follow  the  curve  repre- 
senting Mr.  Earth's  equation,  shown  in  the  diagram  Fig.  5, 
for  cast  iron.  Assuming  that  one  has  no  idea  what  the  pinion 
diameter  will  be,  it  la  better  to  first  find  the  pitch  required 

88,000 
as  if  the  allowable  fiber-«tress  varies  as . 


1.30  X  18 
The  diameter  of  the  pinion  is  =  7.45  inches. 


Vv 


MVN       5600  V  225 


A  =  - 


■  =  25,800. 


0,f  .       0,  X3.25 
From  the   diagram   Fig.    4,   pc  =  1.45    inch;    and   the   value 
of  i;  corresponding  to  this  pitch  is: 
np,N        15  X  1.45  X  225 

V  = = =  408     or     approximately     400 

12  12 

feet  per  minute. 

It  will  be  sufficiently  close  to  assume  that  the  relation  be- 
tween the  working  fiber-stresses  at  the  actual  velocities  will 
approximate  that  for  400  feet  per  minute.  From  the  diagram 
Fig.  5,  the  fiber-stresses  at  400  feet  per  minute,  according  to 
Earth's  (light  line)  and  the  heavy  line  curve,  are  6000  and 
4400  pounds  per  square  Inch,  respectively.  The  ratio  of  these 
6000 

stresses  is  =  1.36.    In  Formula  (6)  from  the  diagram 

4400 
Fig.  4,  for  cast  Iron: 

88,000  V  12  npc    I  0.684 \ 

M  =  Wr  = X  Pc/  X (   0.124 1  . 

Vnp.N  6.28    V  «     / 

If  the  twisting  moment  or  the  horsepower  is  to  remain  con- 

88,000  V  12 

stant  while  the  fiber-stress,  stated  in  the  portion 

V  npcN 
varies,  then  pc  must  change  to  preserve  the  equality.  If  the 
ratio  of  the  two  fiber-stresses  Is  a,  then  pc  must  vary  in- 
versely with  the  factor  p  =  a',  i.e.,  the  cube-root  of  Its  square. 
To  use  the  diagram,  a^  =  1.36'  =  1.23.  The  corrected  pitch 
Pc        1.45 

then    is  —  = =  1.18    inch.    Had    the    ratio    of   the    face 

p        1.23 
■width  to  the  circular  pitch  been  given.  Instead  of  the  width 
of  the  tooth  face  In  inches,  then  the  factor  would  have  been 
/)  =  af>    and  the  diagram  Fig.  3  would  have  been  used.    An- 
other problem  will  illustrate  the  last  suggestion. 

Problem  7. — Design  a  pair  of  gears  to  transmit  80  horse- 
power, the  pinion  to  be  eteel  with  18  teeth  while  the  gear  will 
be  cast  iron  with  90  teeth.  The  ratio  of  the  face  width  to  the 
circular  pitch  will  be  4  to  1;  and  the  allowable  fiber-stress  on 
the  pinion  shall  be  that  given  in  the  diagram  Fig.  5  for  steel. 
For  cast  Iron,  Earth's  curve  shall  be  used.  The  pinion  runs 
at  400  revolutions  per  minute. 
For  the  pinion,  C,  =  4  and  C,  =  2.5. 
H.  P.  80 

B  = = =  0.40. 

C,C,VN      4X2.BV^0 
Then   from  the  diagram  Fig.   3,  pe  =  1.15   inch.    For   the 
gear,  (7,  =  4  and  C,  =  1. 

H.  P.  80 

B  = = =  2.23. 

C.CVN       4  X  1  V 80 
Then  from  the  diagram  Fig.  3  pc  corresponding  to  B  =  2.23 
for  90  teeth  Is  1.46  Inch.     This  Is  the  value  which  must  be 
used,  as  It  Is  the  g^reater  of  the  two  pitches.    The  velocity  at 
1.46  X  90  X  80 

the  pitch  line  of  the  gear  is  =  876  feet  per 

12 
minute.    From  the  diagram  Fig.  5,  the  allowable  fiber-stress 
given  by  the  two  curves  is  4000  and  3000  pounds  per  square 
inch,  respectively.    From  these  values: 
4000 

a  = =  1.33. 

3000 
p  =  a«  =  1.33^  =1.12. 

p.         1.46 

Hence  the  revised  circular  pitch  Is = =  1.30  inch. 

1.12       1.12 


The  diameter  of  the  gear  is 


3.14 
1.30  X  90 


=  37.24  inches. 


3.14 


Instead  of  changing  the  circular  pitch,  the  working-stress 
in  the  teeth  might  have  been  Increased  by  reducing  the  width 
of  the  face,  as  the  fiber-stress  and  the  width  of  the  face  vary 
inversely  with  each  other.  The  gear  with  3000  pounds  per 
square  inch  fiber-stress  had  pc  =  1.46  Inch,  so  that  the  gear 
1.46  X  90 

diameter   Is   =  41.82   inches,   while   the   pinion   dl- 

3.14 
1.46  X  18 

ameter  is  =  8.37  Inches.    The  face  width  Is  1.46  X 

3.14 
4  =  5.84  inches.  Had  it  been  deemed  desirable  to  use  a  nar- 
rower face  width,  the  face  could  have  been  made  %  X  5.84  = 
4.38  inches;  and  this  would  have  Increased  the  fiber-stress 
from  3000  to  4000  pounds  per  square  inch,  which  Is  the  de- 
sired limiting  fiber-stress. 

Similar  diagrams  may  be  used  for  the  design  of  gears 
with  stub  teeth  or  for  other  ranges  of  pitches.  The  diagrams 
give  the  minimum  pitches  and  consequently  the  smallest 
diameters  for  the  given  conditions.  Where  the  frame  con- 
ditions require  larger  gears,  owing  to  the  desired  distance  be- 
tween the  gear  centers,  the  pitch  found  in  the  diagrams 
still  gives  a  good  suggestion  as  to  the  probable  dimensions. 


SCARCITY  OF  COPPER  ALLOYS  IN  GKEIMANY 
In  the  issue  of  July  30,  of  Die  Werkzeugmaschine,  a  letter 
from  the  German  war  department  to  the  Society  of  German 
Machine  Tool  Builders  is  published.  This  refers  to  a  request 
made  by  the  machine  tool  builders  for  brass  and  phosphor- 
bronze,  which  metals  apparently  have  been  entirely  appro- 
priated by  the  government.  The  letter  states  that  the  release 
of  such  quantities  of  brass  and  phosphor-bronze  as  had  been 
requested  would  be  impossible  on  account  of  the  necessity  for 
safeguarding  the  supplies  necessary  for  the  army  for  a  long 
time  to  come.  It  is  stated  that  while,  without  question,  the 
elimination  of  copper  alloys  in  the  construction  of  machine 
tools  would  mean  greater  wear  and  heavier  stresses  in  many 
machine  details,  these  evils  must  be  taken  into  consideration 
and  accepted  by  the  buyer  during  the  war.  According  to  the 
opinions  of  experts,  however,  cast  iron  can  be  used,  says  the 
war  department,  for  all  journal  bushings  where  the  revolutions 
per  minute  do  not  exceed  300  to  400.  Cast  iron,  as  well  as 
hardened  steel,  can  safely  be  run  in  cast-iron  bearings.  When 
machine  steel  is  used  in  cast-iron  bearings,  the  machine  steel 
journal  should  be  casehardened.  White  metal  bearings  are 
also,  at  the  present  time,  recommended  in  place  of  brass  and 
bronze  bushings.  The  lubrication  should  be  suited  to  the 
metals  used  in  bearings,  ring  oiling,  forced  lubrication,  etc.. 
being  preferable.  Graphite  should  be  used  when  running-in 
journals  to  produce  a  smooth  surface.  The  letter  ends  with  a 
further  request  to  the  machine  tool  builders  to  regard  these 
points  in  machine  tool  construction,  and  to  consider  it  a  duty 
to  use  the  greatest  economy  in  the  employment  of  metals 
which  the  government  considers  it  necessary  to  save. 


The  United  States  government  has  installed  an  eight-effect 
distilling  plant  for  supplying  water  to  a  fortification  where 
fresh  water  is  not  available.  The  apparatus,  of  the  Lillie 
design,  is  of  the  reversible  type.  The  hot  effects  can  be  made 
the  cool  effects,  and  vice  versa;  the  object  of  reversibility  Is 
to  reduce  the  scaling  to  a  minimum.  The  eflaciency  obtained  is 
six  pounds  of  distilled  water  per  pound  of  steam  at  forty-five 
pounds  gage  pressure.  The  apparatus  cost  about  $16,500 
complete  with  boilers  and  auxiliaries  and  has  a  capacity  of 
7000  gallons  per  day  of  twenty-four  hours.  The  cost  per 
gallon  of  distilled  water  when  the  plant  is  run  twenty-four 
hours  a  day,  300  days  to  the  year,  is  one-quarter  cent,  coal 
being  charged  at  $3.50  per  ton.  This  charge  Includes  a  de- 
preciation charge  of  12  per  cent  on  the  investment. 
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A  PROBLEM  IN  SLOTTING  AND  INDEXING 

BY    DONALD    A.   HAMPSON' 

Several  interesting  points  were  presented  by  a  certain  con- 
tract job  tliat  was  recently  handled  In  our  shop,  and  I  have 
prepared  the  following  description  of  our  method  of  doing 
the  work  with  the  hope  that  it  may  prove  of  Interest  to  some 
of  Maciiineby's  readers.  The  part  with  which  this  article 
concerns  Itself  consisted  of  machining  three  cast-iron  rings, 
which  were  34  inches  outside  diameter,  23  Inches  inside 
diameter  and  1  Inch  In  thickness.  After  machining  these 
castings,  It  was  necessary  to  cut  radial  T-slots  across  their 
faces.  There  were  twenty  slots  cut  in  the  first  ring,  forty 
In  the  second  and  sixty  in  the  third.  These  slots  were  V4 
Inch  wide  with  a  total  depth  of  9/16  inch,  and  were  under-cut 


Tig.    1.     Sot-np   for    FIrit    Operition    performed    on    Pluier 

for  bolt  heads  V4  by  1  inch  In  size.  As  shown  in  the  ac- 
companyinK  illustrations,  some  of  the  slots  were  widened  out 
at  the  ends,  but  this  has  no  particular  connection  with  the 
way  in  which  the  work  was  handled. 

Just  how  to  Index  these  slots  correctly  and  still  handle 
the  work  economically  caused  considerable  speculation,  and 
required  some  of  us  to  give  the  problem  a  good  deal  ot 
thought.  Safety  In  handling  was  of  primary  Importance  be- 
cause breaking  a  ring  of  these  dimensions  was  an  ever-present 
possibility,  and  would  have  Involved  a  serious  delay  and  loss 
In  labor  charges.  Index  centers  of  the  ordinary  type  could 
not  be  employed  In  this  case,  and  laying  out  the  work  would 
not  give  the  required  degree  of  accuracy.  The  fixtures  that 
were  finally  made  for  handling  this  job  are  shown  In  Figs. 
1  and  2,  which  also  show  the  work  In  two  different  stages. 
The  method  of  procedure  consisted  in  taking  stocking  cuts 
of  the  full  Vo  inch  in  width  and  of  nearly  the  full  depth  on 
the  planer,  then  doing  the  T-slottlng  with  a  standard  T-slot 
cutter  used  In  the  milling  machine.  The  greatest  permissible 
variation  In  the  spacing  was  0.005  inch  at  the  outside  of  the 
rings. 

The  indexing  fixtures  used  on  the  planer  are  shown  in 
Pig.  1.  They  consist  of  a  cast-iron  spider  23  Inches  in  di- 
ameter, that  had  a  hole  bored  In  the  center,  and  was  turned 
on  the  outside  to  the  required  size;  a  plug  to  go  in  the 
central  hole  of  the  spider;  an  index  plate  having  holes  for 
twenty,  forty  and  sixty  divisions;  and  an  Index  pin.  The 
center  plug  was  tapped  at  its  lower  end  and  screwed  down 
tightly  against  the  planer  table  over  a  bolt  placed  in  the 
middle  T-slot.  This  plug  was  reduced  to  a  diameter  of  14 
inch  at  its  upper  end,  which  was  the  same  as  the  width  of 
the  slots  to  be  cut,  and  by  setting  the  slotting  tools  to  this 
plug,  the  slots  were  cut  exactly  on  the  diameter.  The  spider 
was  slipped  over  the  plug  and  clamped  securely  In  place.  In 
making  the  index  plate  great  care  had  to  be  exercised  to 
Insure  having  it  of  the  required  accuracy.  The  position  of 
the  plate  on  the  spider  was  such  that  the  work  could  be 
revolve<l  below  it;  but  this  arrangement  made  it  necessary 
for  the  Index  plate  to  be  removed  every  time  a  fresh  ring 
was  put  on  the  .spidor.  and  on  this  account  substunliiil  <lowol- 
pina  were  provided  In  addition  to  two  Vj-lnch  cap-screws. 
There  were  four  holes  tor  the  index  pin,  there  being  one 
zero  hole  and  one  hole  for  twenty,  forty  and  sixty  divisions, 
respectively,  all  of  the  holes  being  located  on  a  circle  33 
Inches  In  diameter.     These  holes  were  located  by  the  button 
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method,  and  bored  a  close  fit  for  an  Index  pin  %  Inch  In 
diameter,  so  that  the  pin  could  be  flattened  on  two  sides  to 
present  a  broader  and  larger  wearing  surface  to  the  slots 
in  the  work.  As  the  flattened  sides  were  slightly  tapered, 
they  took  care  of  variations  in  the  width  of  the  slots  which 
might  result  from  wearing  of  the  tool. 

Considerable  care  had  to  be  exercised  in  setting  the  spider 
and  index  plate,  for  It  will  be  evident  that  any  error  intro- 
duced at  the  start  would  be  cumulative,  i.  e..  while  all  of 
the  slots  Indexed  would  be  equally  spaced  only  thirty-nine 
Indexlngs  are  required  for  a  forty-slot  ring,  so  that  the  last 
space  would  receive  the  entire  error  Introduced  at  the  start 
of  the  machining  operation.  This  was  the  chief  objection  to 
the  method  of  indexing  that  was  employed,  but  by  taking 
great  care  at  the  two  "danger  points" — spacing  of  the  plate 
and  setting  the  work  for  milling  the  first  slot  in  the  ring — 
the  difficulty  was  overcome.  In  handling  the  work,  the  ring 
to  be  slotted  was  clamped  in  place  and  the  first  slot  cut.  the 
tool  having  been  set  central  by  means  of  the  plug  at  the 
middle  of  the  spider.  The  spider  was  next  undamped  and 
swung  around  until  the  zero  hole,  which  is  on  the  right- 
liand  side,  was  over  the  cut  slot  with  the  index  pin  firmly 
in  place.  After  clamping  the  spider,  the  ring  was  turned  to 
the  left  until  the  slot  was  under  the  forty  hole  (assuming 
a  forty-slot  ring  Is  being  handled),  after  which  the  index  pin 
was  slipped  into  this  slot.  The  ring  was  next  clamped  and 
the  spider  undamped  and  revolved  until  the  zero  hole  once 
more  lined  up  with  the  slot,  after  which  the  index  pin  was 
inserted  and  the  spider  permanently  fastened.  This  resulted 
in  locating  the  zero  hole  on  a  diameter  exactly  9  degrees  from 
the  diameter  covered  by  the  slotting  tool. 

Twenty-,  forty-  and  sixty-hole  rings  were  handled  by  means 
of  corresponding  holes  In  the  Index  plate,  these  holes  only 
being  used  for  the  first  setting,  after  which  only  the  zero 
hole  was  used  for  successive  indexing  operations  without 
requiring  the  spider  to  be  moved.  With  the  zero  hole  proper- 
ly placed,  the  operation  resolved  itself  into  one  of  plain 
Indexing,  and  the  work  was  done  so  carefully  that  the  sixty- 
slot  ring  showed  a  total  error  of  0.004  Inch,  while  the  error 
In  the  forty-  and  twenty-slot  rings  was  only  0.006  inch.  These 
results  showed  the  care  which  was  exercised  in  setting  up 
the  work  to  overcome  the  weak  features  of  this  method  of 
indexing.  The  tool  used  for  slotting  was  an  Armstrong 
special  planer  tool-holder  carrying  two  high-speed  steel  bits, 
one  of  which  took  the  roughing  cut  and  the  other  the  sizing 
cut.  This  is  shown  in  detail  in  Fig.  3.  As  the  slots  were 
planed  0.010  inch  less  than  the  required  depth,  the  broken 
surface  which  the  tools  left  in  the  bottom  of  the  slots  made 
no  difference.     Originally  it  was  intended  to  make  a  special 


Fi(.    3.     Set. up   for  Second    Opentlon   dona   on  MllUnr   Machine 

tool  fixture,  but  by  cutting  the  slot  In  the  head  bolt  a  lltUe 
longer,  the  Armstrong  holder  answered  the  purpose  required 
of  It.  Incidentally,  this  affords  a  good  example  of  adapting  a 
standard  tool  for  a  special  job,  as  compared  with  the  mors 
expensive  method  of  making  up  a  special  tool  for  the  purpose. 
After  the  slots  were  planed,  it  was  necessary  to  under-cut 
them  on  a  plain  milling  machine,  no  tools  other  than  the 
shop's  regular  equipment  being  used  for  this  purpose.  Two 
or  three  points  in  connection  with  this  part  of  the  work  are 
worthy  of  special  mention.  For  holding  the  work,  two  24- 
tnch  angle  plates  were  bolted  to  the  milling  machine  table 
with  their  surfaces  slightly  overhanging  lu  edge.  This  method 
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Fig.   3.     Details  of  Tools  used   for  Planing  and  Hilling  Operations 

was  resorted  to  because  the  capacity  of  the  machine  would 
not  permit  of  the  rings  resting  on  top  of  the  table,  but  with 
the  angle  plates  they  could  be  set  up  to  extend  about  6  inches 
below  its  working  surface.  As  there  was  no  center  web  to 
support  the  ring,  the  operation  of  shifting  and  re-allgning 
the  work  for  each  cut  would  have  been  a  formidable  one 
had  it  not  been  for  the  provision  of  two  small  rollers,  which 
can  be  seen  in  Pig.  2  on  the  inside  of  the  ring  near  the  top. 
These  rollers  were  mounted  on  shoulder  bolts  set  in  the 
angle  plates,  and  served  the  triple  purpose  of  centering  the 
ring,  forming  anti-friction  bearings  on  which  to  turn  it,  and 
by  means  of  a  flange  on  the  inside  of  each  roller,  avoiding 
any  chance  of  a  ring  slipping  off  and  falling  while  the 
C-clamps  were  loosened   for  turning  the  work. 

Ordinary  T-slot  cutters  were  used  for  the  undercutting 
operation,  and  after  the  first  slot  was  properly  aligned  and 
centered  with  the  cutter,  the  work  was  located  for  subse- 
quent operations  by  direct  indexing.  A  piece  of  steel  had  a 
14-inch  slot  cut  in  it  and  a  second  piece  of  steel  %  inch  square 
was  machined  to  fit  snugly  in  the  slot.  The  %-inch  bar 
was  then  laid  in  the  aligned  slot  in  the  ring  and  in  the  piece 
of  flat  steel  held  against  the  angle  plate.  C-clamps  fastened 
the  bar  in-  place,  thus  holding  the  w-ork  in  the  desired  posi- 
tion. The  work  was  then  located  for  subsequent  operations 
by  loosening  the  clamps  and  turning  the  ring  until  the  bar 
dropped  into  both  the  slot  in  the  work  and  the  index  slot. 
That  this  method  gave  satisfactory  results  is  evidenced  by 
the  fact  that  the  entire  milling  operation  was  performed  at 
an  average  rate  of  8  minutes  per  slot,  this  time  including 
everything  except  setting  up  the  work  ready  for  the  first 
operation.  The  rollers  on  which  the  work  was  held  on  the 
angle  plates  made  it  possible  for  the  milling  machine  operator 
to  mill  the  rings  without  requiring  any  assistance. 
*     *     * 

DRILLING  MOTORCYCLE   HUBS 

The  drilling  of  the  spoke  holes  in  the  hubs  of  "Indian" 
motorcycles  at  the  factory  of  the  Hendee  Mfg.  Co..  Sprins 
field,  Mass.,  is  a  Job  worthy  of  mention.  These  hubs  ari' 
made  of  low  carbon  steel  and  the  end  flanges  through  which 
the  holes  are  drilled  are  one-eighth  inch  thick.  Through 
each  flange  sixteen  No.  25  holes  are  drilled  at  a  slight  angle 
so  that  the  direction  of  the  drilling  is  along  the  lines  of  ;i 
cone.     The  distance  between  the  holes  is  about  one-half  inch. 

The  spindles  of  the  multiple  spindle  drilling  machine  in 
which  the  work, is  done  are  guided  in  their  inclination  by  a 
steel  ring  supported  from  the  head  of  the  machine.  The  ji.s; 
is  of  the  swiveling  type,  permitting  the  holes  in  one  end  of  the 
hub  to  be  drilled,  after  which  the  work-holding  part  of  the 
Jig  is  swiveled  ISO  degrees  and  the  holes  in  the  opposite 
end  are  drilled.     The   drilling  is   performed   by   running   the 


head    and    drills    down    to    the    work,    which    on    account    of 
the  Inclination  of  the  spindles  is  the  only  way  possible. 

In  order  that  the  work  may  be  quickly  inserted  and  re- 
moved, the  jig  Is  made  In  halves.  As  the  illustration  shows, 
these  halves  are  hinged  at  the  left  and  held  together  for 
the  drilling  by  a  latch  that  appears  at  the  right  of  the 
illustration.  The  drill  bushings  are  located  in  the  faces  of 
the  halves  of  the  jig.  After  the  holes  in  one  flange  of  the 
hub  have  been  drilled,  the  steel  plate  that  takes  the  thrust 
is  removed  from  beneath  the  work.  Then  by  withdrawing 
the  index  pin  at  the  left,  the  working  part  of  the  jig  can  be 
turned  180  degrees  to  present  the  other  face  of  the  hub  to 
the  drills.  The  heavy  stud  on  which  the  jig  swivels  is  directly 
behind  the  work  and  therefore  not  visible  in  the  illustra- 
tion. The  index  pin  is  inserted,  the  thrust  plate  is  replaced 
and  the  drilling  of  the  hub  is  completed.  The  hubs,  each 
having  thirty-two  holes — sixteen  to  each  end — are  drilled  at 
the  rate  of  300  per  ten-hour  day.  C.  L.  L. 

CONSUMPTION  OF  OIL  FUEL  FOR  FORGE  FIRES 
In  order  that  forge  fires  may  be  operated  economically, 
there  should  not  be  an  abundance  of  flame  passing  out  of  the 
door  openings  of  the  furnace.  Greater  heat  and  economy  of 
fuel  are  secured  by  so  regulating  the  burners  that  only  a 
greenish  haze  about  six  inches  long  is  visible  passing  out  of 
the  furnace  doors  when  opened.  With  the  correct  number 
of  burners  properly  adjusted  for  the  capacity  of  the  furnace, 
the  average  consumption  of  oil  when  heating  for  a  1000-pound 
steam  hammer  is  3'/4  to  4Vj  gallons  per  hour.  It  has  been 
found  in  one  of  the  foremost  forge  plants  in  this  country  that 
nineteen  pounds  of  steel  can  be  heated  to  each  gallon  of  oil 
consumed.     The  steel  used  is  chiefly  vanadium  alloy. 

D    T    H 


SwivelinK    Drill    Jig    for    Motorcycle    Hub: 


October,  1915 


MACHINERY 
PUNCH  AND  DIE  STAJNfDARDS 


137 


APPLICATION    OF    MANUFACTDEINQ    METHODS    IN    TOOLMAiaNG    OPERATIONS 

BY  EDWARD   K.  HAMMOND' 


Fib.    1.     Standard    Methods    of    supporting    Perforating    Punches 
in    Punch    plates 

IN  many  shops  there  is  still  a  tendency  to  regard  toolmaking 
as  work  on  which  it  Is  inevitable  for  the  labor  charges 
to  be  high.  Toolmakers  who  have  learned  their  trade 
in  such  an  atmosphere  may  be  capable  of  doing  very  good 
work,  but  it  is  natural  that  they  should  have  formed  a  habit 
of  working  slowly.  Such  men  invariably  run  their  machines 
at  the  slowest  speeds  and  feeds,  and  as  it  is  a  foregone  con- 
clusion that  the  work  will  be  expensive,  no  particular  effort 
is  made  to  devise  ways  and  means  of  increasing  the  rate  of 
production  and  making  a  corresponding  reduction  in  cost.  In 
the  up-to-date  tool-rooms  of  progressive  manufacturing  plants, 
all  precedent  is  discarded  in  striving  for  increased  efficiency. 
Necessarily  there  is  a  definite  relation  between  the  rate  at 
which  the  work  is  produced  and  the  accuracy  of  the  product; 
l)ut  toolmaking  methods  have  been  carefully  investigated  with 
the  view  of  increasing  the  output  to  the  maximum  that  is 
consistent  with  the  attainment  of  the  reiiuired  degree  of 
accuracy. 

Briefly  speaking,  this  change  in  toolmaking  practice  has 
consisted  of  the  introduction  of  manufacturing  methods  in 
the  tool-room  wherever  such  a  course  seemed  feasible.  An 
excellent  example  of  this  kind  is  seen  in  the  system  which 
has  been  developed  by  the  Western  Electric  Co.  for  the  pro- 
duction of  all  sizes  of  punches  and  dies  which  are  used  in 
this  company's  factory  at  Hawthorne,  111.  For  example,  in 
the  case  of  tandem  perforating  and  blanking  dies,  the  use  of 
six  standard  sizes  has  been  adopted  with  the  view  of  reducing 
the  cost  of  production  of  these  tools.     Each  size  is  designated 
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TABI.B  I.     DESION   AND  DIMENSIONS  OF  STANDARD   DIK-BI.OOK 
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by  a  number,  and  standard  di- 
mensions have  been  establishel 
for  the  die-block,  stripper,  die- 
holder,  punch-holder,  and  punch- 
plate  for  each  size  of  punch  and 
die.  The  punch  is  made  espe- 
cially at  the  time  that  the  order 
for  any  griven  punch  and  die  Is 
being  filled,  and  the  die-block 
is  left  soft  ready  to  have  a  hole 
of  the  required  shape  cut  in  it. 
The  use  of  standard  sized  har- 
dened and  ground  dowel-pins, 
and  standard  round  steel  com- 
pression springs  has  also  been 
adopted  in  punch  and  die  work.  "  ""  """ 

Increased  efficiency  of  production  is  secured  in  several 
directions  through  the  establishment  of  these  punch  and  die 
standards.  Most  important  among  these  is  the  fact  that  the 
adoption  of  uniform  sizes  insures  the  existence  of  a  future 
demand  for  parts  of  the  different  standard  sizes  of  punches 
and  dies.  As  a  result,  these  parts  can  be  produced  on  a 
manufacturing  basis,  a  series  of  each  of  the  parts  being  made 
and  delivered  to  the  stock-room,  where  they  are  kept,  pend- 
ing the  receipt  of  requisitions  from  the  tool-room  for  the 
necessary  number  of  parts  to  fill  orders  for  punches  and  dies 
to  be  used  in  the  various  manufacturing  departments.  Need- 
less to  say,  punches  and  dies  can  be  produced  far  more  eco- 
nomically in  this  way  than  would  be  possible  in  making  indi- 
vidual parts  for  a  given  punch  and  die  at  the  time  the  order 
was   issued. 

In  addition  to  effecting  a  saving  in  the  cost  of  labor  for 
toolmaking,  this  method  Is  also  the  means  of  making  a  note- 
worthy saving  of  labor  in  the  drafting-room.  When  an  order 
is  received  to  design  a  punch  and  die  for  producing  some 
new  part,  the  draftsman's  work  is  quite  simple.  All  that  he 
has  to  do  is  to  make  a  detail  drawing  of  the  part  to  be  pro- 
duced and  an  assembly  drawing  of  the  punch  and  die  to  be 
used  for  its  manufacture.  The  size-number  of  the  standard 
punch  and  die  to  be  employed  is  specified  on  the  drawing, 
and  the  two  drawings,  when  approved,  are  sent  to  the  tool- 
room. The  tool-room  foreman  then  sends  a  requisition  to 
the  stock-room,  calling  for  the  standard  parts  that  are  re- 
quired for  producing  this  punch  and  die.  It  will  be  obvious 
that  the  punch  must  be  made  especially  for  the  part  which 
is  to  be  produced,  and  it  has  already  been  mentioned  that  the 
standard  die-block  is  sent  to  the  stock-room  in  the  annealed 
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TABLE  III      DESIGN  AND  DIMENSIONS  OF  STANDARD  DIE-HOLDER 
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TABLE  V,     DESIGN  AND  DIMENSIONS  OF  STANDARD  PUNCH-PLATE 
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TABLE  VI.     DIMENSIONS  OF  STANDARD  DOWEL  PIM^ 
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No.  8  drill  rod  (0.197  inch) . . 
No.  8  drill  rod  (0.197  inch  i . . 
No.  G  drill  rod  (0.261  inch). 
No.  G  drill  rod  (0.261  inch). 
No.  P  drill  rod  (0.323  inch). 
No.  P  drill  rod  (0.32;^  incli). 
No.  W  drill  rod  (0.386  inch) . 
No-  W  drill  rod  (0.386  inch). 
}-iuch  tool  steel 
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Note.— Dotted  circles  show  dowel-pins  in  punch-plate  No.  4 


TABLE  VII.     STANDARD  COMPRESSION  SPRINGS  FOR  USE  IN  PUNCH  AND  DIE  CONSTRUCTION 


0.153  0.082  0.057 
0.124  0.063  0.110 

o.isn  0.120  0.1  i)8 

0.213  O.lV'O  O.l'.iS 

0.260  o.r.>o  o.i'.is 

0.176  O.KW  0.-->.'->6 
0.207  0. 1(H  O.'JM; 
0.260  0.1-IS  0.242 
0.385  0.120  0.1, S3 
0.38r)  0.120  0.1. S3 
0.301  0.162  0.2.")6 
0.257  0.1  !I2  ().2.S6 
0.237  0.225  0.3 lit 
0.33110.22510.319 


M,„    F  per  In.    ^y^i 
^.^'    W=infi     F— 0.1 


3    0 

36    0 

36    0, 

IJO, 

IJO, 

36     0, 

U  0, 

2|:o, 

liO. 

IJ  0. 

li  0. 

li  0, 
36  0, 
36  |0. 


3995  515 
1055  43 
0576  213 
0980  163 
1273  143 
0578  3115 
0688  362 
1004  246 
2432  107 
2432  107 
1082  288 
0766  -196 
0624  774 


inch 
per  in. 


0903  643 


0.25740  0 

0.25182  0 
0.02677  0 
0. 06010 [o 
0. 08888 ;0 
0.01-l-l5io 
0.01SII4 
0.04091 
0.22723 
0.22723 
0.0375(1 
0.015:!8  0 
0.00815  0 
0.01411  0 


0137 
0396 
0370 
0166 
0113 
06si; 
0527 
0244 
0044 
0044 
0266 
0r.-l6 
1241 
0711 


SI 

li 
li 
li 
1§ 

1-iV 

IJ 
ift 

2a^ 

H 
34 


0.347  0. 

0.347  0. 
0,42!)  0. 
0.340  0. 
0.465  0. 
0.636  0. 
0.636  0. 
0.390  0 
0.761 
0.713 
0.776 


Ij^ 
2 

li 


225  0.850 

225  0.350 
192  0.300 
244  0.369 
244  0.369 
307  0.463 
307  0.463 
480  0.555 
307  0.495 
362  0.550 
362  0.550 
500  0.750 
500  0.688 
750  1 .000 
875  1.063 


f^Bx.    M-„    F  per  in.   _  ^\  , 
nerin         "  Lh.s  '"ch 


0.0869 

0.0869 
0.1399 
0.0794 
0.1168 
0.1309 
0.1309 
0.0589 
0.1572 
0.1218 
0.1362 
0.0707 
0.1427 
0.2111 
0.1551 


626  0. 

626  0. 

358  0. 

781  0. 

644  0. 

964  0. 

964  0. 
3046  0 . 

851  0. 
1385  0. 
1309  0. 
3191  0. 
2565  0. 
4820  n. 
8018  0, 


01400  0.0721 
01400  0.0721 
03906  0.0256 
01003  0.0985 
01816  0.0.5.50 
01361  0.0736 
01361  0.0736 
IK1198  0.5162 
01838  0.0540 
00875  0.1139 
01036  0.0963 
00200  0.4935 
0<r>.52  0.1796 
00440  0.2280 
00198  0.5116 


Note:    F=compression  in  sprins ;    W=load  on  spring :    For  other  notations  see  diagram. 
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TABLE  Vni.     LAYOUT  FOR  PERFORATING  AND  BLANKING  PUNCH  AND  DIE 


SECTUN   B-B       i''"-K''«-ry 


No.  of 
Punch 
and  Die 


No.  of 
Punch 
and  Die 
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condition,  so  that  It  Is  ready  to  have  the  hole  machined  In 
It.  After  this  work  has  been  done,  the  punch  and  die  are 
hardened  and  the  entire  tool  may  then  be  assembled. 

In  connection  with  the  design  of  perforating  punches  and 
dies,  standard  methods  have  been  adopted  for  holding  the 
punches  In  the  punch-plate,  these  standard  constructions  being 
shown  in  Fig.  1.  All  punches  made  of  larger  sections  than 
No.  1  drill  rod  are  strong  enough  to  do  without  a  supporting 
sleeve,  and  the  standard  construction  for  such  punches  Is 
shown  at  .-1.  For  small  punches  where  a  supporting  sleeve  Is 
required,  the  standard  construction  is  shown  at  li.  where  it 
will  be  seen  that  the  supporting  sleeve  slides  in  a  bushing 
carried  in  the  stripper-plate.  In  some  cases,  however,  the  form 
of  bushing  shown  at  B  occupies  too  much  space,  and  where 
the  amount  of  available  room  for  the  bushing  in  the  stripper- 
plate  is  limited,  the  form  of  construction  shown  at  C  has  been 
adopted.  At  D  is  shown  the  method  of  holding  punches 
which  must  be  sheared  into  the  die.  Reference  to  the  Illus- 
tration will  show  that  the  punch  is  provided  with  a  o-degroe 
taper   shank    which   supports   it   securely   in   the   punch-plate. 

As  an  example  of  the  way  In  which  this  system  works 
out.  consider  the  case  of  making  a  tandem   perforating  and 


blanking  punch  and  die  for 
producing  the  part.  Fig.  2. 
Ribbon  stock  is  used  for  this 
purpose,  and  the  assembly 
drawing  of  the  punch  and 
die  is  shown  at  the  top  of 
Table  VIII.  Reference  to 
this  illustration  will  show 
that  the  tool  Is  provided 
with  a  pair  of  perforating 
punches  for  piercing  the  two 
holes  In  the  work,  and  a 
blanking  punch  for  stamp- 
ing out  the  nnished  part 
from  the  stock.  At  each 
stroke  one  finished  part 
is  produced,  while  the  per- 
forating punches  make  the 
two  holes  In  the  part  which 
will  be  stamped  out  from 
the  stock  by  the  following 
stroke  of  the  press.  It  will 
be  seen  that  the  assembly 
drawing  gives  the  toolmaker 
complete  Instructions,  and 
with  the  standard  parts  of 
the  punch  and  die  In  stock 
ready  for  use,  the  work  of 
making  the  tool  Is  a  mat- 
ter of  simple  routine  and 
can  be  handled  very  rapidly. 
Toolmakers  will  doubtless 
be  Interested  in  the  mate- 
rials which  are  specified  by 
the  Western  Electric  Co.  for 
making  the  standard  parts 
for  the  type  of  tandem  per- 
forating and  blanking  dies 
which  has  been  referred  to. 
The  punch-plates  are  made 
of  machine  steel,  the  carbon 
content  of  which  must  not 
exceed  0.20  per  cent.  These 
parts  are  completely  finish- 
ed, including  the  screw  and 
dowel-pin  holes.  The  punch- 
holders  and  die-holders  are 
made  of  cast  Iron,  and  they 
are  finished  ready  for  tise. 
The  stripper-plates  are  made 
of  machine  steel  with  a  car- 
bon content  of  not  over  0.20 
per  cent.  The  screw  holes  are  machined  at  the  time  the  strip- 
per-plates are  made,  while  the  dowel-pin  holes  are  Iransferre*! 
from  the  die-block  at  the  time  the  die  Is  made  up.  The  die- 
blocks  are,  of  course,  made  of  tool  steel,  with  the  screw  and 
dowel-pin  holes  and  all  surfaces  finished  ready  for  use.  The 
stock   tor  making  dowel-pins   Is  given   in   Table  VI. 

The  "suggestion  box"  idea  is  used  In  the  Hawthorne  shops 
of  the  Western  Electric  Co.,  with  the  view  of  encouraging 
employes  to  hand  In  written  suggestions  regarding  Ideas  for 
the  Improvement  of  manufacturing  methods.  One  employe 
suggested  making  dowel-pins  which  were  0.001  Inch  over  sUc. 
for  use  In  cases  where  the  dowel-pln  holes  In  the  die-block 
had  been  lapped  too  large.  One  of  the  rules  in  connection 
with  the  operation  of  the  "suggestion  box"  is  that  a  report 
shall  be  sent  to  the  employe,  either  accepting  his  Idea  or  giv- 
ing the  reason  for  Its  rejection.  The  dowel-pln  Idea  was 
turned  down,  because  It  was  felt  that  the  stocking  of  the«e 
over-size  dowel-pins  would  tend  to  create  a  spirit  of  car^ 
lessness  on  the  part  of  the  toolmakers.  which  would  be  verr 
undesirable.  Furthermore,  If  the  plan  of  carrying  special 
parts  of  this  character  In  stock  were  adopted,  an  excessive 
amount  of  storage  capacity  would  be  required. 
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It  has  been  the  purpose  of  this  article  to  describe  a  princi- removed  from  the  sprocket  to  change  the  machinery,  and  that 


pie  of  toolmaking  rather  than  to  give  specific  information  on 
the  making  of  punches  and  dies.  The  tables  give  the  sizes 
which  the  Western  Electric  Co.  has  found  .satisfactory  for  use 
in  making  tandem  perforating  and  blanking  punches  and  dies. 
The  Western  Electric  Co.  has  also  developed  standards  for 
sub-press  dies  and  other  classes  of  dies,  which  enable  the 
same  economies  to  be  taken  advantage  of;  but  it  is  not  within 
the  scope  of  this  article  to  give  detailed  information  in  re- 
gard to  the  dimensions  of  the  different  sizes  of  tools  in  these 
classes.  The  sizes  would  necessarily  vary  with  the  character 
of  the  work,  and  manufacturers  would  therefore  be  able  to 
adopt  standards   that  are  best  suited   to  their   requirements. 

RECENT   LEGAL   DECISIONS   INVOLVING 
MACHINERY 

Patent  Infrintrements 

(Federal)  The  making  of  what  is  ^  single  part  in  a 
patented  machine  in  two  pieces  does  not  avoid  infringement, 
where  they  do  the  same  work  as  the  single  piece  in  substan- 
tially the  same  manner.  The  United  States  Circuit  Court  of 
Appeals  has  so  held  in  Stockland  v.  Russell  Grader  Mfg. 
Co.  The  Russell  Grader  Co.  was  the  owner  of  a  patent  for 
certain  improvements  in  a  road  grading  machine.  Defendant 
Stockland  built  a  similar  machine,  but  containing  more  parts 
to  it.  The  question  was  whether  this  second  machine  in- 
fringed the  first.  The  court  in  holding  the  Russell  Grader 
Mfg.  Co.  to  be  Infringed  said:  "In  determining  the  question 
of  infringement,  the  court  or  jury,  as  the  case  may  be, 
are  not  to  judge  about  similarities  or  differences  hy  the 
names  of  things,  but  are  to  look  at  the  machines  or  their 
several  devices  or  elements  in  the  light  of  what  they  do,  or 
what  office  or  function  they  perform,  and  how  they  perform  it, 
and  to  find  that  one  thing  is  substantially  the  same  as  an- 
other, if  it  performs  substantially  the  same  function  in  sub- 
stantially the  same  way  to  obtain  the  same  result,  always 
bearing  in  mind  that  devices  in  a  patented  machine  are  dif- 
ferent in  the  sense  of  patent  law  when  they  perform  different 
functions  In  a  different  way,  or  produce  a  substantially  dif- 
ferent result,  *  *  *  as  it  is  necessary  in  every  such  in- 
vestigation to  look  at  the  mode  of  operation  or  the  way  the 
device  works,  and  at  the  result,  as  well  as  at  the  means  by 
which  the  result  is  attained.  Inquiries  of  this  kind  are  often 
attended  with  difficulty;  but  if  special  attention  is  given  to 
such  portions  of  a  given  device  as  really  do  the  work,  so 
as  not  to  give  undue  importance  to  other  parts  of  the  same 
which  are  only  used  as  a  convenient  mode  of  constructing  the 
entire  device,  the  difficulty  attending  the  investigation  will  be 
greatly  diminished,  if  not  entirely  overcome."  Damages  were 
awarded  to  the  Russell  Co.  (Stockland  v.  Russell  Grader  Mfg. 
Co.,  222  Fed.  906.) 

Use  Not  Essential  to  Maintenance  of  Patent 

(Federal)  Machines  which,  although  patented,  were  not 
practically  operative  and  wore  abandoned  after  slight  use,  are 
not  anticipations  which  will  invalidate  a  subsequent  patent 
for  an  operative  and  successful  machine.  In  a  suit  by  the 
Benthall  Machine  Co.  v.  National  Machine  Corporation,  the 
Benthall  Co.  charged  the  National  Corporation  with  having 
made  and  sold  machines  for  picking  peanuts  from  vines  which 
infringed  its  patents.  The  defense  of  the  National  Corpora- 
tion was  that  the  Benthall  Co.'s  patent  was  impractical  and 
inoperative  and  had  been  discarded  after  slight  use,  and  that 
the  National  Corporation  had  lmprove<l  and  changed  the  ma- 
chine so  that  it  became  a  machine  which  was  practical  and 
operative.  The  United  States  District  Court  at  Norfolk,  Va., 
having  jurisdiction  of  the  ease,  held  the  National  Corpora- 
tion's machine  to  bo  an  infringement  of  the  Benthall  patent. 
The  court  said  that  non-use  of  a  machine  would  not  affect  the 
legal  rights  of  the  patentee  to  enjoy  the  monopoly  given  it  by 
virtue  of  the  patent.  (Benthall  Machine  Co.  v.  National 
Machine  Corporation,  222  Fed.  931.) 

Neg-Ugrent  Operation  of  Machinery 
(Pennsylvania)     Where,  in  an  employe's, action  for  injuries 
from  being  caught  in  a  moving  sprocket  of  a  machine  which 
plaintiff  was  adjusting,  it  appeared  that  the  guard  had  been 


before  making  the  adjustment  plaintiff  had  been  ordered  by 
the   foreman   to  replace   the  guard,  but  had   failed  to  do  so, 
plaintiff    was   guilty   of   contributory    negligence    barring    his 
right  to  recover.     (Peiper  v.  Reading  Iron  Co.,  9.}  A.  HO.) 
Defective  Appliances 

(Pennsylvania)  Where,  in  an  employe's  action  for  injuries 
from  the  breaking  of  a  machine,  causing  a  load  to  fall  and 
crush  plaintiff's  fingers,  there  was  evidence  that  the  broken 
link  had  not  been  properly  welded,  and  that  the  imperfect 
welding  would  have  been  discovered  by  a  proper  inspection, 
the  court  properly  affirmed  a  point  to  the  effect  that  such  a 
defect  was  a  structural  detect  of  which  the  employer  is  pre- 
sumed to  have  knowledge.  (Case  v.  Lehigh  Coal  &  Xavigation 
Co.,  91,  A  25S.) 

MerErer  of  Corporations 

(New  Jersey)  Under  New  Jersey  corporation  laws  provid- 
ing that  any  two  corporations  organized  under  the  laws  of  the 
state  to  carry  on  any  kind  of  business  of  the  same  or  a  similar 
nature  may  merge  into  a  single  corporation,  which  may  be 
either  one  of  them,  or  into  a  new  corporation,  a  corporation 
whose  charter  authorized  it  to  construct  bridges,  buildings, 
machinery,  electric  works,  waterworks,  canals,  and  other 
means  of  transportation,  and  to  sell  or  otherwise  dispose  of 
or  to  maintain  and  operate  the  same,  and  whose  specified 
objects  and  powers  were  declared  to  be  in  no  way  limited  by 
reference  to  or  inference  from  the  terms  of  any  other  clause 
of  the  certificate,  in  some  of  its  objects  was  not  similar  to 
any  of  those  of  a  corporation  chartered  with  the  primary 
object  of  manufacturing,  selling,  leasing,  and  dealing  in  ma- 
chinery of  every  kind,  and  especially  shoe  machinery,  so  that 
the  two  could  not  be  merged.  (Copeland  v.  United  Shoe  Ma- 
chinery Co.,  5.}  A.  .'i05.) 

Remedy  of  Sellers 

(Connecticut)  WTiere  a  contract  for  the  sale  of  a  machine 
contained  a  written  promise  by  the  buyer  to  pay  therefor 
within  30  days,  and  a  printed  clause  reserving  title  in  the 
seller  until  payment  was  made,  and  providing  that  in  case  of 
rejection  the  property  should  be  returned  within  30  days  or 
the  objection  thereto  would  be  waived,  the  printed  clause, 
when  construed  in  harmony  with  the  buyer's  promise  to  pay, 
gives  him  only  the  right  to  reject  for  good  cause,  not  to  reject 
at  will.  A  contract  of  sale  which  provides  that  in  case  of 
failure  to  pay  in  installments  the  whole  contract  price  shall 
become  due  and  payable  and  the  seller  shall  have  the  right 
to  retake  the  property  and  retain  it  or  resell  it,  gives  the 
seller  an  option  to  retake  the  property  or  to  recover  the  price. 
(United  Machinery  Co.  v.  Mctzel  A  Sons.  !>',  .1  S.m.) 
The  Return  of  Defective  Machinery 

(Kentucky)  It  a  purchaser  of  machinery,  upon  ascertain- 
ing that  it  fails  to  fulfill  the  conditions  of  the  contract  as 
to  amount  and  quality  ot  work  it  can  turn  out,  wishes  to  can- 
cel the  contract  or  hold  the  seller  liable  tor  breach  thereof, 
he  must,  within  a  reasonable  time,  offer  to  return  the  ma- 
chinery and  rescind  the  contract. 

The  time  within  which  a  purchaser  of  machinery  found  to 
be  defective  must  return  it  and  rescind  the  contract  ot  sale 
may  be  extended  by  promises  on  the  part  ot  the  seller  to 
repair,  and  by  its  insistence  that  the  purchaser  keep  the  ma- 
chinery and  give  him  an  opportunity  to  make  it  do  the 
agreed  work.  What  is  a  reasonable  time  for  a  purchaser  of 
machinery  to  return  it  and  rescind  the  contract  for  detects 
in  the  machinery  depends  upon  the  tacts  ot  the  particular 
case.  (Meek  Coal  Co.  v.  George  D.  Whitcomb  Co.,  176 
S.  TV.  S5.',.) 

Ongruarded  Machinery 

(Missouri)  The  operator  of  a  wood-working  machine, 
while  attempting  to  adjust  a  defective  and  rapidly  revolving 
drill,  reached  around  the  saw  on  the  same  shaft  in  order  to 
pick  up  a  screwdriver  with  which  to  throw  off  the  belt.  His 
hand  was  caught  by  the  saw,  which  was  not  guarded  as  re- 
quired by  Kansas  law.  Held,  that  plaintiff  was  not  gnilty  of 
contributory  negligence  as  a  matter  of  law.  either  by  plac- 
ing the  screwdriver  where  he  did,  or  in  attempting  to  adjust 
the  drill  without  stopping  the  machinery.  fHughes  v.  D.  E. 
Marshall  Contracting  d  Mfg.  Co..  176  S.  TV.  53.i.) 
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WHAT'S   THE   MATTER  WITH  THE 
FOUNDRIES  ? 

BY  J     P    BROPHY" 

Undoubtedly,  thousands  of  people  who  have  more  or  less 
to  do  with  foundries  will  claim  that  there  is  nothing  the 
matter  with  them,  but  from  experience — and  some  of  it  really 
costly — I  must  say  that  there  is  much  the  matter  with  many 
of  the  foundries  in  this  country  at  this  time,  and  there  has 
been  right  along.  I  maintain  that  as  far  as  the  quality  of 
castings  is  concerned  the  foundries  are  not  one  particle  better 
than  they  were  twenty  or  more  years  ago.  There  is  just  as 
much  uncertainty  now  as  to  what  you  might  expect  from  your 
patterns  from  so-called  first-class  foundries  as  there  was  a 
quarter  of  a  century  ago.  Many  will  perhaps  take  exception 
to  this  positive  statement,  but  it  is  based  on  bitter  experience. 
Poor  castings  are  detrimental  in  two  ways.  The  one  who 
receives  them  and  does  more  or  less  work  on  them  perhaps 
discovers  in  the  last  operation  that  there  is  a  blow-hole  or  a 
dirty  spot  in  some  section,  and  the  consequence  is  that  he 
generally  loses  the  labor  expended.  More  than  this,  in  many 
instances  it  sets  back  the  producing  power  of  his  plant, 
bec;uise  a  number  of  inferior  castings  coming  in  quantities, 
of  which  you  perhaps  have  none  in  stock,  means  that  all 
the  operations  of  setting  up  and  machining  are  wasted. 

The  foundry  likewise  suffers  a  loss  of  the  castings,  and 
in  some  cases  inferior  castings  are  charged  back  to  them, 
and  any  one  would  think  that  the  foundries  would  try  to  find 
out,  scientifically  or  otherwise,  what  is  the  matter  and  why 
so  many  poor  castings  are  returned  to  them  every  day. 

All  lines  of  manufacturing  have  advanced  wonderfully  un- 
til at  present  in  many  large  plants  the  loss  from  poor  work 
is  a  minimum.  Much  has  been  written  about  the  great  strides 
foundries  have  made  in  producing  castings.  Nevertheless,  they 
are  slow  to  grasp  or  slow  to  be  able  to  improve  to  the  extent 
of  being  able  to  anywhere  nearly  guarantee  that  if  you  order 
fifty  castings  from  one  pound  to  one  thousand  pounds  they 
will   be   practically  all  the  same  and  usable. 

The  foundry  business  seems  to  be  a  somewhat  mysterious 
proposition.  The  pattern  is  placed  in  the  sand,  all  the  work 
performed  to  complete  the  mold,  the  iron  is  poured  in  and 
MO  one  knows  for  a  certainty  what  the  result  will  be.  I  don't 
pretend  by  any  means  to  understand  the  foundry  business,  but 
there  is  negligence  somewhere  that  certainly  should  be  rec- 
tified. 

The  producing  of  small  castings  by  the  use  of  machinery 
and  otherwise  has  perhaps  reached  the  maximum  in  the  foun- 
dry, but  when  it  comes  to  quality,  uncertainty  prevails  in  all 
directions.  If  it  is  because  of  inferior  sand  being  used  or 
inferior  ramming  of  the  mold,  or  inferior  venting  or  anything 
inferior  in  the  labor  in  preparing  the  flask  for  the  metal  to 
be  poured,  why  is  it  that  with  all  the  experience  the  foundry- 
men  have  had  for  a  generation  they  have  not  been  able  to 
discover  where  the  trouble  lies  and  are  not  able  to  say  for  a 
certainty  what  the  results  are  going  to  be? 

When  returning  inferior  castings  to  the  foundries,  either 
before  or  after  work  has  been  performe<i  on  them,  they  take 
it  as  a  matter  of  course  and  seem  to  expect  a  considerable 
portion  of  their  castings  to  be  returned.  If  you  send  in  a 
complaint,  there  is  a  possibility  that  the  foundry  foreman  will 
visit  you  and  talk  matters  over,  but  from  past  experience  you 
feel  almost  certain  that  all  this  talk  is  a  waste  of  time,  for 
the  reason  tli'ut  they  do  not  seem  to  be  able  to  improve  in 
producing  their  product. 

If  a  pattern  is  sent  to  a  foundry  today  (and  it  makes  no 
difference  what  foundry  it  might  be)  which  is  cored  consider- 
ably, you  can  feel  quite  certain  that  the  cores  will  either  be 
set  in  the  wrong  position  or  something  will  happen  to  this 
easting—  perhaps  two  or  three  times — before  you  finally  obtain 
the  results  that  can  be  obtained  after  a  great  many  have  been 
made.  In  any  other  lino  of  business  it  is  not  expected  that 
anything  like  this  will  occur.  For  this  reason  it  might  well  be 
asked:  "What's  the  matter  with  the  foundries?" 
Many  large  foundries  would  be  ahead  thousands  of  dollars 
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a  year  in  net  earnings  it  the  castings  they  produced  came 
anywhere  near  a  fair  percentage  In  soundness.  It  Is  a  com- 
mon occurrence  to  find  a  large  blow-hole  bidden  in  a  casting 
that  does  not  show  up  in  the  manufacturing,  but  under  strains 
after  It  has  left  your  plant  and  reached  the  customer  break- 
age takes  place  and  you  are  condemned,  whereas  it  Is  impos- 
sible for  you  to  discover  this  particular  blow-hole  or  weakness 
In  your  own  plant. 

Is  It  possible  that  the  foundries  are  careless  in  mixing  their 
iron  before  placing  it  in  their  cupola?  Is  It  not  possible  that 
the  iron  is  not  brought  to  the  proper  temperature  before 
being  poured?  Is  It  not  possible  that  the  gates  where  the 
metal  travels  to  Its  destination  are  in  the  wrong  position — too 
small  or  too  large — is  there  something  wrong  with  this  part 
of  the  foundry  business? 

Many  foundries  are  exceptionally  negligent  in  their  mixture 
of  iron — there  is  no  question  about  this.  Many  times  you  pay 
for  what  you  don't  get.  Cast  Iron  should  be  of  a  standard 
tensile  strength,  at  least  In  the  machine  tool  business,  and 
when  20  per  cent  steel  Is  used  there  should  be  a  standard  for 
this  also.  The  writer  has  known  of  cases  where  20  per  cent 
steel  was  asked  for,  and  in  analyzing  no  steel  could  be  discov- 
ered at  all,  but  an  inferior  grade  of  ordinary  cast  Iron.  This 
shows  that  some  foundries  are  exceptionally  careless,  or  else 
wilfully  accept  money  that  doesn't  belong  to  them.  To  be 
anywhere  nearly  sure  of  what  you  are  receiving,  it  seems 
necessary  to  analyze  each  lot  of  castings  to  determine  their 
quality. 

Up  to  this  point  this  talk  has  been  on  ordinary  gray  iron. 
The  same  might  be  said  of  steel  castings.  Xo  dependence 
can  bo  placed  on  steel  castings.  You  never  know  what  you 
are  getting.  The  writer  has  attempted  to  use  steel  castings 
for  cams  and  spur  gears  and  obtained  these  castings  from 
various  foundries.  In  the  rough  they  look  fairly  good,  but 
after  being  machined  they  show  up  their  weaknesses.  There 
is  no  question  but  that  the  steel  casting  business  Is  Just  as 
far  behind  as  it  was  twenty  years  ago. 

We  read  considerable  about  this  line  of  business  also,  and 
according  to  articles  about  same  it  has  reached  the  highest 
pinnacle  of  perfection.  This  argument  might  be  considered 
O.  K.  if  you  used  rough  castings  and  the  patterns  were  large 
enough  to  stand  for  weaknesses  here  and  there  owing  to 
inferior  metal,  but  when  the  casting  must  be  machined  then 
you  will  discover  that  the  steel  casting  business  seems  to  be 
only  in  its  infancy,  and  that  the  producers  are  not  thoroughly 
posted  as  to  what  they  are  capable  of  doing.  This  may  ap- 
pear to  be  a  somewhat  severe  criticism  but  there  is  no  guess- 
work on  the  part  of  the  writer.  Experience  has  been  the 
teacher  in  this  case. 

Consider  malleable  iron  also.  We  do  not  seem  to  have  any 
improvement  on  this  line  of  goods.  It  seems  to  be  made  in 
the  same  old  way.  There  is  no  telling,  for  a  certainty,  what 
you  are  going  to  receive.  It  tested  for  tensile  strength  you 
will  discover  that  it  varies  in  all  directions.  I  have  known 
of  many  cases  where  the  foundries  wanted  greater  length  of 
time  to  produce  castings.  They  explained  that  they  required 
to  dry  their  molds  out  thoroughly,  but  even  after  this  was 
done  the'results  were  Just  the  same  as  explained  In  this  article 
— a  real  game  of  chance. 

Another  source  of  considerable  trouble  is  the  fact  that  you 
never  know  when  you  have  a  fair  size  casting  made,  weighing 
say  1000  to  1500  pounds,  and  your  pattern  is  •"Sj  inch  thick, 
whether  your  casting  will  be  hi  Inch  or  In  inch  thick.  You 
certainly  cannot  depend  upon  the  foundries  to  produw  cast- 
ings of  the  same  thickness  as  your  patterns.  This  is  cither 
carelessness  in  rapping  the  pattern  before  removing  It  from 
the  mold,  or  in  giving  you  over-weight  castings.  Many  times 
when  a  casting  should  actually  weigh  1000  pounds  It  will 
come  1200  or  i:!00  pounds.  This  Is  Inexcusable,  but  It  seems 
almost   Impossible   to  defend   yourself  against   It. 

Regardless  of  the  kind  of  castings  being  made,  large  or 
small,  the  metal  In  many  cjises  is  poured  from  one  cupola, 
and  you  take  what  you  get  and  let  it  go  at  that  In  the 
writer's  estimation  It  seems  that  any  good  foundry  should 
have  a  number  of  cupolas  with  various  mixtures  to  suit  the 
requirements  of  the  various  castings  they  are  producing. 


142 


MACHINERY 


October,  1915 


Fig.   1.    Shop  Operation  Sheet  for  roug-b- turning  &  Pulley 

PHOTOGRAPHIC  SHOP  OPERATION 
SHEETS 

The  accompanying  illustrations  show  a  method  for  making 
shop  operation  sheets  used  by  the  Jones  &  Lamson  Machine 
Co.,  Springfield,  Vt.  Figs.  1  and  2  show  the  photographs  and 
instructions  mounted  on  cardboard,  as  given  to  the  machine 
operator,  while  Figs.  3  and  4  show  the  shop  operation  sheets 
or  records  retained  by  the  efficiency  department  and  filed 
away  for  future  reference.  As  shown,  the  machine  operator 
is  given  a  photograph  of  the  proposed  method  of  setting  up 
the  machine  for  a  given  job,  and  on  the  same  sheet  instruc- 
tions are  given  as  to  the  speed  and  feed  to  use  and  the 
time  required  for  the  job.  The  object  of  the  photograph  is  to 
record  accurately  the  tools  to  be  used,  how  they  are  used, 
what  clamps  and  holding-down  screws  are  used,  and  to  show 
clearly  all  special  arbors  and  fixtures.  The  photograph  is 
superior  to  a  drawing,  especially  when  used  by  more  or  less 
unskilled  operators.  In  general,  it  is  far  easier  for  the  shop 
man  to  set  up  work  in  a  machine  from  a  photograph  than 
from  a  drawing. 

In  order  to  determine  the  proper  speeds  and  feeds  and  the 
time  required,  the  work  is  first  done  in  a  special  department, 
which  determines  what  methods  are  to  be  used.  The  job 
is  started  at  a  speed  which  experience  has  shown  to  be  as 
rapid  as  possible  for  the  work  In  hand.    Ten  pieces  are  made 
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Tig.    2.     Shop    Operation   Sheet   for   Xllling   w«..TiIi..   job 

and  the  operations  timed.  No  time  of  less  than  a  second  is 
considered,  and  usually  on  a  job  of  several  minutes  duration, 
the  time  is  taken  to  the  nearest  multiple  of  five  seconds. 
Apart  from  this  brief  explanation,  the  shop  operation  sheets 
speak  for  themselves.  Sometimes  reference  letters  are  marked 
with  Ink  on  the  photographs,  in  order  to  more  clearly  indi- 
cate the  requirements  to  the  operator.  The  illustrations 
shown  have  been  furnished  through  the  courtesy  of  F.  E. 
Lockwood,  in  charge  of  the  efficiency  department  of  the  Jones 
&  Lamson  Machine  Co. 

•     •    • 

Elimination  of  waste  and  saving  labor  are  cardinal  princi- 
ples of  efficiency;  they  make  for  greater  comfort  and  higher 
standards  of  living  for  all.  Some  of  our  Institutions  have 
applied  the  principle  of  eliminating  waste  and  saving  with 
remarkable  results.  A  well-known  Cleveland  hotel  provides 
ice  water  on  draft  in  the  guest  rooms  besides  hot  and  cold 
water.  The  annoyance  of  summoning  a  bell-boy  to  fetch  it 
Is  avoided.  An  automatic  switch  extinguishes  the  electric 
light  when  a  guest  leaves  his  room,  the  action  of  locking  the 
door  on  the  outside  actuating  the  switch.  The  same  action 
is  reversed  when  the  door  is  unlocked,  the  lights  going  on  as 
the  door  Is  opened.  Thus  the  guest  has  the  comfort  of  going 
Into  a  fully  lighted  room  but  the  management  is  not  burdened 
by  the  waste  of  electricity  uselessly  consumed  while  the  guest 
is  not  occupying  his  room. 
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CHECKING    DRAWINGS— HOW   AND    WHY 

BY  CHAKLBS  F.  SCBIBNEB* 

When  the  activity  of  your  drafting  room  has  increased  so 
that  you  employ  ten  times  as  many  men  as  heretofore,  un- 
less your  chief  draftsman  has  organized  his  department  in 
a  systematic  manner  for  the  handling  of  the  increased  vol- 
ume of  work,  his  hair  will  soon  turn  grey  with  worry  and 
deep  furrows  will  line  his  once  placid  brow.  If  his  system 
of  checking  has  been  such  that  each  man  has  been  required 
to  check  his  own  work,  the  new  order  of  things  will  mean 
not  ten  times  the  previous  number  of  errors — in  some  cases 
It  will  mean  ten  times  ten.  It  Is  a  hard  matter  to  make 
such  an  enlargement  to  a  drafting  room  without  getting  a 
certain  percentage  of  unskilled  and  careless  men,  especially 
when    all    your    competitors    are    making    the    same    change. 

Under  these  conditions  a  factory  that  was  recently  called 
upon  to  make  such  additions  to  its  normally  small  force  of 
men  in  the  drafting  room,  decided  to  adopt  a  system  of 
checking  all  drawings  that  would  eliminate,  as  far  as  pos- 
sible, the  chances  of  errors  being  passed  along  to  the  fac- 
tory; and  that  would  enable  the  responsibility  for  errors 
found  in  the  shop  to  be  placed  upon  the  proper  employes. 
Several  men  who  had  been  employed  for  some  time  In  the 
drafting  room  were  chosen  to  act  as  checkers,  and  were 
supplied  with  blueprint  copies  of  the  following  checking  list. 
This  list  had  been  typed  on  thin  bond  paper,  using  a  sheet 
of  carbon  paper  reversed  against  lis  back,  so  that  good  clear 
prints  were  obtained.  The  checkers  were  also  supplied  with 
complete  lists  of  "standards,"  as  were  all  draftsmen,  and 
they  had  access  to  the  pattern  Index  flies  so  that  S'tock  pat- 
terns would  be  used  wherever  possible.  In  checking,  items 
were  taken  up  according  to  number,  so  as  to  avoid  skipping 
any  Item  which  might  later  give  trouble.  The  checking 
list  follows: 

Standard   Instruction  Sheet  No.  84. 

March  22,  1915. 
From:    Engineer-In-Charge, 
To:     Checkers,   Drafting  Room. 

Subject:     CHECKING    DRAWINGS. 
Beginning   today,   all   drawings   will   be   checked   for   er- 
rors   in    accordance    with    the    following    list.      Check    the 
drawing    for    Item    1,    then    for    Item    2,    etc.      Don't    skip 
around — by  so  doing,  you  may  make  a  costly  mistake. 

1.  Is  the  size  of  sheet  correct? 

2.  Is  the  title,  scale,  drawing  number,  model,  number 
required,   etc.,   correctly  given? 

3.  Is  there  a  sufficient  number  of  views  to  correctly 
show  the  piece? 

4.  Are  all  views  detailed  in  third-angle  projection? 

5.  Are  full  and  dotted  lines  shown  In  their  proper 
places? 

6.  Are  dimensions  properly  located? 

7.  Are  views  shown  correctly  as  to  right  and  left 
hand?  Are  even  numbers  used  for  right-hand  patterns 
and  odd  numbers  for  left-hand? 

8.  Is  the  design  correct  in  principle? 

9.  Is  It  what  Is  needed  and  can  nothing  better  be  sug- 
gested?    Can  It  be  made  cheaper? 

10.  Is  the  drawing  correct  to  scale,  and  are  those  dimen- 
sions  not   scaling   correctly    underlined? 

11.  Are  arrow-heads  neatly   and   properly  shown? 

12.  Is  all  necessary  information  given,  and  are  all  di- 
mensions "tied  up"? 

13.  Are  all  dimensions  given  in  decimals,  except  where 
fractions  are  necessary? 

14.  Are  tapped  holes  shown  correctly? 

15.  Are  "f"   marks  shown   where  needed? 

16.  Is  the  proper  draft  provided  for  all  patterns  and 
forging  dies? 

17.  Are  all  corners  provided  with  rounds  or  fillets? 

18.  Is  a  note  given  in  regard  to  counterboring  or  other 
finish  for  screw  heads? 

19.  Are  all   bosses  large  enough? 

20.  Are  all  parts  of  proper  strength? 

21.  Are  detail  notes  provided  regarding  heat-treatment, 
polishing,   electro-plating,   etc.?     Are  such   notes   correct? 

22.  Are  parts   marked   "grind,"   where  needed? 

23.  Are  all   given   dimensions   correctly   figured? 

24.  Will  the  piece  properly  tit  parts  with  which  it  is 
to  be  assembled,  and  will  it  work  without  interference? 

25.  Is  clearance  provided  for  wrenches  and  screw- 
drivers? 
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20.  Is  there  clearance  provided  to  allow  for  all  varia- 
tions and  tolerances? 

27.  Are  proper  oil-holes  provided,  and  is  there  a  suf- 
ficient number  of  them? 

28.  Are  all  parts  provided  with  a  sufficient  number  of 
threads  of  proper  pitch  for  the  material  used? 

29.  Is  the  allowance  for  driving  and  running  fits  ex- 
pressed In  thousandths  of  an  inch,  and  are  the  parts 
marked  with  their  plus  and  minus  limits? 

30.  Are  developed  lengths  of  parts  shown? 

31.  Are  all  parts  "necked"  to  provide  clearance  for 
the  wheel  when  grinding? 

32.  Is  provision  made  on  all  drill  Jigs,  fixtures,  etc.,  for 
the  removal  of  burrs  and  chips? 

33.  Constructive  changes:  Note  position,  relation,  di- 
ameter, length,  thickness,  width  and  bearing  on  prior  ef- 
fective changes. 

34.  Has  proper  consideration  been  given  to  the  subse- 
quent attachment  of  other  parts? 

35.  Is  the  material  cross-sectioned  according  to 
standards? 

36.  Has  the  following  information  been  given  regard- 
ing springs:  Temper,  gage  number  and  decimal  diameter 
of  wire,  number  of  coils.  Initial  tension,  Inside  diameter 
and  length  in  compression? 

37.  Is  it  shown  on  dies  where  they  are  to  be  ground? 

38.  Is  relief  provided  on  the  corners  In  casement  fits? 

39.  Is  clearance  provided  for  the  leaf  swing  on  jigs 
and  fixtures? 

40.  Can  the  bosses  shown  be  drawn  from  the  sand? 

41.  If  two  dowel  pins  are  used.  Is  one  shorter  than  the 
other  so  that  one  can  enter  before  the  other? 

42.  Are  all  male  fillets  from  1/16  to  1  Inch  provided 
with  a  plus  radius  of  1/16  inch  and  from  1  to  2  Incbee 
with  a  plus  radius  of  %  Inch? 

43.  Are  you  willing  to  stand  responsible  for  any  er- 
rors noted  above.  If  this  drawing  Is  sent  into  the  factory? 

44.  Have   you   signed   this   drawing  as  "checked?" 


THE   S"WEDISH    ENGINEERING  CONVENTION 
IN   THE   UNITED  STATES 

The  first  Swedish  Engineering  Convention  In  the  United 
States  was  held  at  the  La  Salle  Hotel,  Chicago,  September  9, 
10,  and  11,  and  was  attended  by  over  two  hundred  engineers 
of  Swedish  extraction,  both  from  Sweden  and  from  all  parts 
of  the  United  States.  Owing  to  the  disturbed  conditions  in 
Europe,  the  delegation  from  Sweden  wis  very  much  smaller 
than  had  been  originally  expected,  only  fifteen  engineers  from 
that  country  having  braved  the  present  dangers  of  the  sea 
to  come  to  the  United  States.  Papers  were  read  by  J.  KJirner, 
of  Vesteras,  Sweden,  on  "The  Industries  of  Sweden  and  their 
Forms  of  Organization;"  by  F.  Sandelln,  of  Sandvlken,  Swe- 
den, on  "The  Natural  Resources  and  Future  Industrial  Pos- 
sibilities of  Sweden;"  by  A.  G.  Witting,  of  the  Indiana  Steel 
Co.,  Gary,  Ind.,  on  "The  Uses  of  the  By-products  of  the  Steel 
Industry;"  and  by  A.  Engblom,  of  Shelton,  Conn.,  on  "Scien- 
tific Management  and  Its  Practical  Applications."  Excursions 
were  made  to  the  Gary  Steel  Works,  the  Pullman  Car  Works, 
the  Western  Electric  Co.,  and  the  Union  Stock  Yards.  The 
convention  was  very  successful  as  regards  the  exchange  of 
ideas  of  an  engineering  nature  and  also  from  a  social  point 
of  view  In  that  it  brought  together  a  great  number  of  engi- 
neers who  had  known  each  other  In  the  past  years  but  who 
have  been  scattered  all  over  the  United  States.  It  was  pro- 
posed to  make  the  convention  organization  a  permanent  one 
and  to  hold  similar  conventions  at  certain  Intervals  In  the 
future,  alternately  In  Sweden  and  In  the  United  States.  The 
holding  of  a  convention  of  this  kind,  at  this  time.  Is  espe- 
cially significant,  as  the  United  States  and  Sweden  are  at 
present  the  only  two  nations  of  any  Industrial  Importance 
that  are  at  peace  with  each  other  and  the  rest  of  the  world. 
•     •     • 

The  first  calculating  machine  invented  was  made  by  Pascal, 
the  eminent  French  mathematician,  about  1641.  He  was  not 
only  one  of  the  foremost  mathematicians  in  his  day  but  also 
excelled  in  mechanics.  The  next  notable  production  In  this 
field  was  made  by  Leibnitz,  about  1671.  He  made  several 
multiplying  and  dividing  machines,  and  one  constructed  about 
1700  is  still  in  existence.  In  some  of  Its  features,  this  ma- 
chine resembled  the  Thomas  machine  which  was  built  and 
marketed  one  hundred  and  twenty  years  later,  improved 
types  of  which  are  still  In  use. 
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A  HYDRAULIC   WRENCH   TESTING 
DEVICE 

At  the  factory  of  the  Crescent  Tool  Co.,  Jamestown,  N.  Y., 
manufacturer  of  wrenches  and  similar  tools,  there  is  in 
operation  an  apparatus  for  wrench  testing  that  is  of  interest 
because  few  tool  manufacturers  subject  wrenches  to  an 
actual  gage  test  before  being  sent  into  service.  This  apparatus 
is  shown  in  the  accompanying  illustration,  and  the  principle 
upon  which  it  operates  includes  the  engaging  of  the  wrench 
jaws  by  a  central  stud  that  is  turned  by  hydraulic  pressure 
until  a  predetermined  pressure  has  been  applied  to  the 
wrench. 

The  apparatus  is  mounted  upon  a  post,  and  consists  of 
a  cast-iron  cylinder  A,  within  which  is  a  piston  carrying  a 
rack  that  meshes  with  a  spur  gear  keyed  to  stud  B  over 
which  the  wrench  jaws  fit.  As  the  handle  of  the  wrench  is 
prpvent(>d    from    turning   through    contact    with    a    pin    C,    it 


How    "Crescent"    Wrenches   are   tested 

is  obvious  that  the  continued  rising  of  the  piston  and  con- 
sequent turning  of  stu<l  H  places  the  same  strain  upon  the 
wrench  that  it  would  receive  in  actual  service.  The  piston 
is  hydraulically  operated,  and  the  supply  pipe  through  which 
water  pressure  enters  is  shown  at  D.  The  water  passes 
through  a  reducing  valve  E,  that  can  be  set  to  different 
pressures  for  the  different  sized  wrenches,  so  that  only 
enough  pressure  will  be  turned  on  to  test  the  particular 
type  of  wrench  that  is  going  through.  At  F  is  a  three-way 
valve.  When  this  valve  is  open  the  pressure  through  the 
supply  pipe  comes  down  and  around  into  the  cylinder,  forces 
the  piston  up,  and  through  the  rack  and  pinion,  causes  the 
.<tud  to  turn  and  thus  places  a  strain  on  the  wrench.  Drain 
pipe  H  allows  the  water  in  the  cylinder  to  be  let  out  after 
the  testing  action  has  talien  place  and  the  plunger  is  free 
to  return  to  its  normal  position.  A  continuation  of  the 
supply  pipe  turns  the  corner  at  G  and  runs  up  to  the  pres- 
sure gage  shown  above  the  testing  block.  This  indicates  at 
all    times    the    amount    of    pressure    being    applied    to    the 


wrench.  Valve  E  may  be  set  so  that  this  pressure  will  not 
exceed  a  predetermined  amount.  In  drain  pipe  G  is  a  check 
valve  whose  function  it  is  to  keep  the  back  pressure  from 
entering  the  apparatus. 

With  this  apparatus  the  Crescent  Tool  Co.  is  enabled  to 
test  various  sized  wrenches  with  a  surety  that  the  tools  that 
leave  the  factory  have  passed  a  test  as  severe  as  any  they 
will  receive  in  service.  C.  L.  L. 

GIVE   AND   TAKE 

Modern  manufacturing  methods  have  in  many  cases  re- 
duced the  cost  of  products  so  low  that  further  reductions 
seem  hardly  worth  striving  for,  unless  corresponding  reduc- 
tions in  selling  costs  can  be  effected.  The  great  problem  of 
the  day  is  to  secure  more  efficient  means  of  distribution. 
Improved  machinery  is  offered  for  sale  to  all  alike,  and  con- 
cerns in  competing  lines  using  standard  machinery  are 
brought  to  an  even  footing  as  regards  facilities  for  manu- 
facturing, provided  their  capital  is  sufficient  to  provide  for 
the  equipment  needs.  Plant  management,  first-class  material 
and  selling  efficiency  are  what  count  in  the  game  of  com- 
petition. 

The  modern  manager  is  keenly  alive  to  the  importance  of 
keeping  up  to  date  by  reading  the  technical  journals  in  his 
field,  and  some  subscribe  to  these  publications  for  their  fore- 
men. In  view  of  this  eager  desire  for  knowledge  and  keen 
appreciation  of  that  gained  from  other  sources  it  seems  un- 
wisely selfish  to  maintain  a  semi-closed  shop  policy,  but  many 
do.  An  editor  visiting  one  of  these  plants  may  be  courte- 
ously received  and  shown  through,  but  he  must  promise  not 
to  print  anything  about  what  he  saw.  Knowledge  is  broaden- 
ing and  the  technical  editor  gladly  avails  himself  of  every 
opportunity  to  see  what  is  going  on  in  all  shops  within  his 
field,  but  he  also  wishes  to  make  such  excursions  profitable 
to  the  larger  circle  of  his  readers. 

The  funny  part  is  that  visiting  courtesies  are  often  ex- 
tended to  men,  who,  unknown  to  the  proprietor,  have  connec- 
tions with  competitors.  They  get  the  details  in  a  more  or 
less  accurate  way  and  use  them  to  their  own  advantage,  when 
their  own  factory  practice  is  behind  the  times.  The  ostrich 
who  hides  his  head  in  the  sand,  thinking  thereby  he  is  sate 
from  annoyance,  is  not  more  self-deceived  than  many  of  the 
smartest  men  acting  in  the  capacities  of  general  managers  of 

industrial    plants. 

*     *     • 

CHEMICAL  ENGINEERING  DEPARTMENT 
OF  COLUMBIA  UNIVERSITY 

Columbia  University  has  established  a  separate  department 
of  chemical  engineering  upon  the  s;mie  plane  of  importance  as 
mining,  civil,  electrical  and  mechanical  engineering  in  recog- 
nition of  the  tremendous  development  of  our  chemical  indus- 
tries that  is  bound  to  take  place  because  of  the  European  war. 
The  sudden  demand  for  products  previously  secured  from 
Europe  has  greatly  stimulated  activity  among  chemical  manu- 
facturers. In  many  cases,  it  is  necessary  first  to  develop  the 
raw  material  supplies,  as  for  example  in  the  manufacture  of 
coal  tar  dyes,  where  large  quantities  of  benzol,  phenol,  toluol, 
etc.  are  required.  The  demand  for  these  materials  is  being 
met  by  the  installation  of  large  plants  for  the  recovery  from 
coke  oven  gases  of  these  heretofore  waste  products.  Such 
concerns  as  the  Lackawanna  Steel  Co.,  United  States  Steel  Co. 
and  other  large  coke  producers,  both  in  the  United  States  and 
Canada,  are  now  recovering  these  products.  Similar  activity 
has  developed  in  other  fields,  the  large  demand  for  explosives 
having  enormously  increased  the  production  of  sulphuric  and 
nitric  acids.  Entirely  aside  from  these  abnormal  develop- 
ments, forced  upon  us  by  the  war,  it  should  be  noted  that  im- 
portant chemical  processes  are  being  established  in  •  other 
fields.  Recently,  two  enormous  installations,  one  at  the  Ana- 
conda Smelter  and  another  at  Chuquicamata.  Chile,  have  been 
started  for  the  extraction  of  copper  by  chemical  methods. 
Plants  for  the  production  of  sulphuric  acid  from  the  roasting 
of  sulphide  ores  have  also  been  established. 
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WHAT   IS   VANADIUM   STEEL? 

Some  time  ago  a  concern  in  which  the  writer  is  interested 
placed  an  order  with  a  steel   foundry  located  somewhat  less 
than   100  miles  from  the  Chicago  postoffice  for  the  following: 
Six  tray  lips,  pattern  A-1044.     These  lips  are  to  be  of 
vanadium    cast    steel    0.S5    to    0.45    carbon,    annealed. 
Care  should   be  taken   that  the  metal   in  the  cutting 
edges  is  solid  and  of  the  best  quality. 

These  castings  were  shipped  direct  to  a  coal  dock  where 
they  were  to  be  used.  Some  of  them  broke  within  a  few 
hours  and  all  within  a  comparatively  short  time  after  being 
put  into  service,  and  did  not  last  as  long  as  some  ordinary 
open-hearth  steel  tray  lips  which  had  previously  been  used. 
Payment  of  the  bills  was  refused  and  the  steel  foundry  brought 
suit  in  which  the  following  testimony  was  developed. 

The  superintendent  of  the  steel  foundry  testified  that  6\i 
pounds  vanadium  (alloy  about  one-tliird  pure)  was  used  in 
each  pot  of  1600  pounds  steel,  which  would  amount  to  0.15 
to  0.16  per  cent  (calculation  shows  0.1354  per  cent)  and  in 
reply  to  a  question  regarding  standard  vanadium  stated  that 
vanadium  put  in  castings  varies  from  0.05  to  0.15  per  cent — 
sometimes  higher  if  it  is  ordered  higher;  also  that  the  amount 
of  ferro-vanadium  lost  in  the  melt  varies  a  good  deal  with 
the  temperature  of  the  steel,  from  nothing  up  to  one-half  of 
one  per  cent. 

A  chemist  testifying  for  the  defendant  stated  that  he  found 
the  vanadium  content  of  the  castings,  defendant's  exhibits 
1  and  2,  to  be  0.03  and  0.04  per  cent;  carbon  content  0.375  and 
0.384  per  cent. 

A  metallurgist  of  twenty-eight  years  active  experience,  the 
last  six  years  devoted  especially  to  vanadium  alloys,  testify- 
ing for  the  defendant,  stated  that  if  6'^  pounds  of  ferro- 
vanadium  (33  1/3  per  cent  vanadium)  were  added  to  1600 
pounds  of  steel,  it  would  be  equivalent  in  round  numbers  to 
0.14  per  cent  vanadium,  and  that  there  would  be  at  least  20 
per  cent  and  possibly  30  per  cent  of  that  lost.  The  result 
would  be  about  0.10  per  cent  in  round  numbers  of  vanadium 
remaining  in  the  steel.  He  further  stated  that  there  is  a 
reeoynized  standard  vanadium  steel,  containing  not  less  than 
0.15  per  cent  vanadium,  and  that  castings  containing  only 
0.03  and  0.04  per  cent  would  not  be  castings  of  standard 
vanadium  steel,  and  that  the  two  castings — defendant's  ex- 
hibits 1  and  2 — showe<l  numerous  gas  cavities  and  blow-holes. 

Three  other  witnesses  testifying  for  the  defendant  stated 
that  after  the  castings  were  broken  they  observe<l  numerous 
holes,  variously  designated  by  them  as  air-holes,  blow-holes, 
sand-holes,  etc.,  and  specified  various  sizes  up  to  an  inch — a 
little  larger — a  little  smaller. 

The  attorney  for  the  plaintiff  stated  verbally,  "When  you 
specified  vanadium  as  you  did  In  the  contract,  you  left  it 
entirely  to  us,  to  our  Judgment,  as  to  the  amount  of  vanadium 
to  be  put  in,"  and,  in  his  brief  stated,  "We  submit  that  if 
there  is  a  'standard,'  under  the  contract  the  plaintiff  was  not 
required  to  furnish  it,  and  that  if  it  was  required  to  do  so, 
it  did  furnish  steel  substantially  complying  with  the  alleged 
standard  specifications  as  disclosed  by  the  record."  (K.  W. 
Hunt  &  Co.'s  analysis  as  testified  to  above  shows  vanadium 
0.03  to  0.04  per  cent.) 

The  Kncyclopa'dia  Uritannica,  Vol.  14.  page  812  says,  "Va- 
nadium in  small  quantities  (0.15  or  0.20  per  cent)  is  said  lo 
improve  sti'el  greatly,  especially  in  increasing  its  resistanci 
to  shock   and   to  oft-repeated  stresses." 

Notwitlistanding  the  above  testimony  as  to  vanadium  con 
tent  and  defects  in  castings,  a  decision  was  given  for  the 
plaintiff. 

The  question  now  comes  up,  which  interests  all  purchasers 
of  steel  castings  of  special  alloy  or  otherwise:  "Is  there  a 
standard  vanadium  steel  existing,  and  to  what  extent  must 
full  and  complete  specifications,  chemical  as  well  as  j;)hysical. 


be  given  in  a  simple  order  when  not  covered  by  a  term  con- 
tract in  which  these  elements  are  covered?" 

Ijet  the  steel  foundries  come  forward  and  declare  themselves. 
Would  all  of  them  make  the  claim  put  forward  by  the  attor- 
ney for  the  plaintiff  in  the  above  case,  and  would  they,  under 
the  circumstances,  claim  that  these  were  merchantable  cast- 
ings?    What  is  the  opinion  of  the  trade  on  this  subject? 

Chicago,  HI.  D.  J.  Evans 


ECONOMICAL  FIXTURE  DESIGN 
When  laying  out  jigs  or  fixtures  tor  handling  a  variety  of 
similar  classes  of  work,  it  is  economical  to  design  the  parts 
in  such  a  way  that  many  of  them  can  be  made  in  duplicate. 
This  allows  the  same  patterns  to  be  employed  and  enables 
the    machining   operations   to   be    '•..t..!,,,.i...i    yi.   efficiently. 


For  example,  let  us  assume  that  the  spindle  shown  at  the  top 
of  the  accompanying  table  is  to  be  made  in  three  standard 
sizes,  the  dimensions  of  the  different  sizes  being  given  in  the 
table.  In  designing  a  spindle-clamping  fixture  for  holding 
this  work  for  milling  the  keyways,  a  little  study  would  enable 
many  of  the  parts  of  the  fixture  to  be  standardized,  thus  rt- 
ducing  the  cost  of  producing  them  to  a  minimum. 

A  fixture  that  may  be  used  for  holding  the  spindle  for  mill- 
ing the  kej-ways  is  shown  In  the  accompanying  illustration. 

DIMENSIONS    OF    STUD   ISED    IN    KEYSEAT    MILLINO     FIXTUKK 
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This  may  be  briefly  described  as  follows:  The  base  A  of 
the  fixture,  which  Is  bolted  to  the  milling  machine  table,  has 
a  cap  B  connected  to  it  by  means  of  a  link  C  and  bearing  pins 
D  and  E,  the  arrangement  being  such  that  the  cap  B  may 
be  swung  up  to  provide  for  removing  finished  work  from  the 
fixture.  The  ends  of  the  pin  H  are  eccentric  to  that  portion 
of  the  pin  which  has  a  bearing  in  the  base  of  the  fixture,  the 
amount  of  eccentricity  being  sufficient  to  allow  the  clamping 
bar  O  to  swing  out  of  the  groove  /  and  over  the  curved  sec- 
tion J  as  the  handle  K  is  raised  to  a  vertical  position.  This 
allows  the  cap  B  to  be  raised  to  the  position  shown  by  the 
dotted  lines,  to  provide  for  setting  up  the  work. 

To  make  this  fixture  so  that  it  will  accommodate  the  three 
sizes  of  spindles  dimensioned  in  the  table,  to  enable  the  parts 
to  be  manufactured  in  duplicate  and  simplify  the  pattern  work. 
is  what  may  properly  be  termed  "economical  tool  design." 
It  has  been  found  possible  to  make  in  duplicate  the  link  C, 
link  pins  D  imd  E,  links  F,  clamping  bar  G,  eccentric  H,  and 
handle  A'.  In  laying  out  the  base  A  and  cap  B,  the  length  of 
the  bearings  should  not  be  more  than  2Vi  Inches,  which  is  the 
minimum  dimension  F  in  the  table.  The  diameter  of  the 
bore  for  the  three  sizes  of  spindles  would  be  1%,  19/16  and 
1%  Inch,  respectively.  This  requires  that  the  thickness  of 
the  metal  shall  be  sufficient  to  provide  strength  for  hold- 
ing the  spindle  of  134  inch  diameter,  and  also  that  the  core 
shall  be  small  enough  for  the  spindle  of  I14  inch  diameter. 
Care  given  to  these  details  will  not  only  save  money  in  mak- 
ing the  fixtures,  but  it  will  also  result  in  a  saving  of  the  space 
required   for  storing  and   listing  duplicate  tool  patterns. 

Brookline,  Mass.  Arthur  B.  Babbitt 


A  USE   FOR   AN   OLD   SLIDE-RULE 

Many  men  have  an  old  slide-rule  that  is  so  worn  or  warped 
that  it  is  no  longer  useful  for  its  original  purpose.  In  almost 
every  drafting  room  there  are  one  or  more  such  slide-rules 
knocking  about.  The  scales  on  these  rules  can  be  used  to 
excellent  advantage  as  logarithmic  scales  for  use  in  making 
graphical  analysis  of  problems  in  machine  design,  and  for 
many  other  purposes.  This  is  done  by  simply  taking  the  rule 
apart  and  beveling  the  edges  of  the  wood  under  the  scales,  as 
shown  in  Fig.  1.  With  an  ordinary  Mannheim  slide-rule  the 
writer  prefers  to  bevel  the  under  side  of  the  A  scale,  where 
large  work  is  to  be  handled;  while  in  the  case  of  small  dia- 
grams, the  C  scale  is  very  satisfactory.  As  these  rules  are 
generally  made  of  straight  grained  wood,  it  is  an  easy  matter 
to  bevel  the  edges  with  a  small  plane  or  even  with  a  pocket 
knife. 

Another  use  that  these  scales  can  often  be  put  to  is  in  pre- 
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paring  tables  or  diagrams  of  weights  of  certain  parts  of  com- 
plete machines.  An  example  is  shown  in  Fig.  2,  where  one 
curve  of  a  diagram  of  the  weights  of  cast-iron  pulleys  of  a 
given  diameter  and  of  various  face  widths,  is  presented.  Of 
course,  the  complete  diagram  shows  a  large  number  of  curves 
for  pulleys  of  different  diameters,  but  for  the  sake  of  sim- 
plifying the  chart  for  reproduction,  the  curve  for  only  one  of 
these  diameters  is  shown.  In  this  case,  it  was  desired  to  il- 
lustrate the  weight  of  these  pulleys  within  a  small  percentage 
of  the  actual  weight,  this  percentage  of  error  being  the  same 
for  all  sizes  of  pulleys.  A  table  covering  all  sizes  of  pulleys 
which  can  be  shown  on  such  a  chart  would  have  filled  several 
pages  of  a  salesman's  book,  and  such  tables  would  have  re- 
quired a  lot  of  time  to  calculate.  By  making  a  rough  sketch 
of  a  pulley  and  calculating  the  necessary  dimensions  for  the 
allowable  stresses  for  each  of  four  widths  for  each  diameter, 
it  was  possible  to  draw  curves  through  the  four  points  so 
determined.  The  weights  of  the  remaining  twelve  pulleys 
of  each  diameter  could  then  be  found  on  these  curves,  as 
accurately  as  the   commercial  practice  requires. 

Rirmingham,  Ala.  Frederick  W.   Salmon- 
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BABBITT  BEARING  MOLD 
In  the  December  and  March  numbers  of  Machinery,  des- 
criptions were  published  of  molds  for  making  babbitt  bear- 
ing bushings.  After  reading  these  descriptions,  the  writer 
is  inclined  to  believe  that  the  mold  which  forms  the  sub- 
ject of  the  present  article  is  more  efficient  than  either  of  the 
two  previously  described.  The  first  cost  is  no  greater  and 
it  appears  that  this  mold  could  be  operated  more  rapidly  and 
that  It  would  be  longer  Ilred. 

Referring  to  the  accompanying  illustration,  it  will  be 
seen  that  the  main  casting  or  frame  consists  of  an  angle 
block  on  which  the  cores  or  half-arbors  A  are  mounted. 
The  molds  E  are  made  of  cast  iron  and  are  pivoted  on  a 
shoulder  bolt  at  the  bottom  of  the  steel  center  piece  C.  The 
molds  are  operated  by  the  handles  at  the  top  and  are  held 
against  the  center  piece  by  a  spring  which  extends  across 
between  the  pins  T).  When  the  mold  is  open,  this  spring 
passes  below  the  center  of  the  hinge  pin  and  serves  to  hold 
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ONE  OF  THE  FINISHED  BEARINGS 


M  =  NfA  +  NfD  +  RB  (1) 
In  order  to  have  the  mechan- 
ism in  equilibrium,  the  moment 
of  the  reaction  of  the  guiding  sur- 
faces S  must  equal  M.  Hence  we 
have: 

M  =  SL  (2) 

By  equating  Formulas  (1)  and 
(2)  we  obtain  the  following  ex- 
pression : 

RB 

y  = (3) 

L  —  fA—fD 
As    the    propelling    force    must 
equal  the  resistance  overcome,  we 
have: 


F  =  R  +  2A7 
Solving    Formula    (4) 
value  of  y,  we  obtain: 
F  —  R 

(4) 
for    the 

2/ 
Then  by  equating  Formulas  (3) 
and    (5)    we    find    the    following 
value  of  F: 

RB 

L       A  +D 

(6) 

Improved   Typo   of   Mold   for   Us* 


casting   Babbitt   Bearing'   Bushing's,    ajid    Ono   of   the    Finished    Bushings 


2/ 


the  two  halves  of  the  mold  apart.  The  pouring  is  done 
through  a  hole  in  the  center  piece  E  which  is  hinged  at  the 
back  of  the  angle  block;  and  a  tapered  pouring  hole  con- 
nects with  the  molds  through  two  small  holes  in  the  center 
piece  C. 

After  the  bushings  have  been  poured,  the  center  piece  E 
is  driven  up  with  a  light  lead  hammer,  and  in  so  doing  cuts 
off  the  babbitt  sprues  extending  into  the  holes  in  the  center 
piece  C.  At  the  same  time  this  jars  the  bushings  loose. 
The  piece  of  babbitt  which  is  left  in  the  center  piece  E 
drops  out  due  to  the  tapered  opening.  The  mold  Is  then 
opened  by  means  of  the  two  handles,  and  the  ejecting  pins  F 
strike  the  posts  O.  The  movement  of  the  ejecting  pins  Is 
limited  by  collars  on  the  stems,  being  just  sufficient  to  force 
the  bushings  out  of  the  molds.  There  Is,  of  course,  a  small 
projection  of  babbitt  left  on  one  side  of  each  bushing,  but 
this  Is  easily  removed  on  the  disk  grinder  or  by  filing.  When 
the  mold  is  again  closed,  the  springs  on  the  ejector  pins  push 
thom  back  to  their  proper  positions.  When  the  mold  is  open, 
the  halves  are  in  a  nearly  horizontal  position  so  that  they 
are  easily  inspected  or  cleaned.  The  entire  apparatus  is 
bolted  to  a  bench  when  in  use. 

D.  S.  Mann 


By  an  inspection  of  the  illustration  we  find  that  the  distance 
C  from  the  line  of  action  of  the  force  F  to  the  center  line 

A+D 

between    the    guiding    surfaces    S    has    a  .value    of    . 


Substituting  this   value   In   Equation    (6), 
RB 
F  =  R-\ 


we    have: 


(7) 


(8) 


SHALL  WE   USE  WIDE   OR   NARROW 
GUIDES? 

The  accompanying  illustration  shows  the  saddle  of  a  ma- 
chine tool  sliding  on  the  guiding  surfaces  S  and  propelled 
by  a  force  /■'  which  overcomes  the  resist- 
ance R  due  to  the  tool  carried  on  the 
saddle,  etc.  To  simplify  the  following  dis- 
cussion, the  propelling  force  F  and  the  ex- 
ternal resistance  R  have  both  been  shown 
in  a  plane  passing  through  the  center  line 
of  the  guiding  surfaces  S.  Assuming  the 
surfaces  T  to  be  frlctionless  and  that  the 
normal  pressure  A'  is  concentrated  at  the 
ends  of  the  saddle,  we  have: 

yf  =  G 
where  /  =  coefficient  of  friction ; 

G  =  frictional  resistance  at  the  ends 
of  the  saddle  where  they  slide 
upon   the  surfaces   S. 

The  total  moment  M  about  the  line  of 
action  of  the  propelling  force  F  due  to 
the  resistance  overcome  is  as  follows:  Di«iram  ibowin*  Princip.!  ForcM 


By  an  inspection  of  Formula  (8),  bearing  in  mind  that 
the  surfaces  T  have  been  considered  frlctionless,  and  also 
that  the  inertia  due  to  the  weight  of  the  saddle  has  been 
neglected,  we  reach  the  following  conclusions:  First,  as  the 
width  of  the  guides  does  not  enter  into  the  equation,  it  does 
not  affect  the  force  required  to  propel  the  saddle  over  the 
guides.  Second,  other  conditions  being  fixed,  the  value  of  the 
propelling  force  F  is  a  minimum:  (1)  When  the  distance  C 
is  zero;  (2)  When  the  distance  B  is  zero;  (3)  When  the 
distance  L  is  Infinite;  (4)  When  the  value  of  /  is  zero. 
Third,  other  conditions  being  fixed,  the  value  of  the  propell- 
ing force  F  is  infinite,  or  In  other  words  the  guide  is  self- 
locking,  when  the  distance  C  is  equal  to  L  h-  2/c. 

Kenmore.  N.  Y.  Sherwood  C.  Buss 
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DRAFTING-ROOM   KINKS   WHICH   ELIM- 
INATE  SHOP   ERRORS 

A  drawing  is  tlie  best  and  clearest  method  of  conveying  an 
idea  to  a  worltman,  but  it  is  highly  important  for  all  draw- 
ings to  be  made  so  explicit  that  they  cannot  be  misunder- 
stood. It  is  the  purpose  of  this  article  to  explain  one  or 
two  simple  "kinks"  which  have  been  found  useful  in  eliminat- 
ing certain  mistakes  that  are  sometimes  made  by  the 
mechanic  who  has  not  had  a  great  deal  of  experience  in 
"reading  drawings." 

Fig.  1  is  a  reproduction  of  a  drawing  of  a  small  machine 
steel  block  on  which  the  surfaces  which  are  to  be  finished  by 
grinding  are  marked  with  a  letter  G.  As  these  surfaces  are 
not  too  clearly  indicated,  it  is  not  uncommon  for  the  grinding 
operation  to  be  omitted.  Another  somewhat  common  error 
on  this  job  is  for  the  man  who  orders  the  stock  to  use  hLs 
own  judgment  when  ordering  material  Instead   of  following 


1 

_ , 

^ 

> 

a 

t 

1  -M.S.-P.H. 
SLIDING  BLOCK    PLATE 

. 

lachinrry 

the  drawing.  B''ig.  2  shows  the  same  drawing  in  which  these 
two  items  of  the  shop  instructions  are  brought  forcibly  to 
the  mechanic's  attention  by  employing  arrows  as  "tell-tales" 
which  call  attention  to  the  notes  concerning  the  method  of 
finishing  the  work  and  the  material  to  use. 

Another  source  of  annoyance  for  which  there  is  no  real 
necessity  is  the  obscure  way  in  which  the  identification  num- 
bers are  often  placed  on  drawings.  As  the  number  is  the 
point  looked  for  in  locating  a  given  drawing,  it  should  be 
made  quite  conspicuous,  and  this  is  done  in  Figs.  3  and  4  by 
putting  the  number  in  the  upper  right-hand  corner  where 
it  is  readily  seen.  A  similar  source  of  trouble  arises  when 
the  arrow  points  indicating  the  termination  of  dimension 
lines  on  drawings  are  so  faint  on  blueprints  that  they  are 
not  readily  discernible.  Where  the  dimension  lines  are  made 
continuous,  as  shown  in  Fig.  3,  it  is  sometimes  very  hard 
to  tell  from  what  points  they  extend.  By  staggering  thejn, 
as  shown  in  Fig.  4,  much  of  the  trouble  from  this  source  is 
overcome. 

F.   Server 

CONFLICT   OF  ONE-HALF-INCH  THREAD 
PITCHES 

Does  it  not  seem  strange  that  in  these  days  of  efficiency 
systems  and  all  the  rest  of  the  modern  requirements  tending 
toward  high-speed  production,  two  pitches  of  thread  for  the 
half-inch  diameter  screw  should  be  tolerated?  The  U.  S. 
standard  pitch  for  the  half-inch  screw  is  thirteen  threads  per 
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Fig.    3.     Contmuous   DimenBion    Lines    which    Bometlmes   rive   Troable 
on   Indistinct   Blueprints 

inch,  and  yet  the  market  is  supplied  with  screws  having  both 
twelve  and  thirteen  threads  per  inch.  In  the  shops  where  the 
writer  is  employed,  the  half-inch  machine  bolts  and  headless 
set-screws  used  have  thirteen  threads  per  Inch  while  cap- 
screws  and  common  set-screws  have  twelve  threads.  In  case 
it  is  desired  to  change  from  one  kind  of  set-ecrew  to  the 
other  after  a  hole  has  been  threaded,  the  thread  has  to  be 
practically  ruined  to  effect  the  change. 

Other  standard  screw  sizes  show  no  such  conflict  of  pitches, 
and  there  seems  to  be  no  good  reason  why  there  should  be  two 
pitches  in  common  use. for  the  half-inch  screw.  Of  course, 
if  the  purchasing  agent  specifies  when  ordering  that  all  bolts, 
cap-screws,  .studs,  set-screws  and  nuts,  should  be  of  a  certain 
pitch,  he  would  probably  be  supplied  with  what  he  orders, 
and  so  confusion  in  that  particular  shop  would  be  prevented. 
But  what  does  the  average  purchasing  agent  know  about 
such  things?  The  proper  ones  to  remedy  the  fault  would  sf-em 
to  be  the  manufacturers;  they  should  adhere  to  the  estab- 
lished standard  pitch  for  the  half-inch  screw  as  they  do  for  all 
others.  This  matter  would  seem  to  be  of  sufficient  importance 
to  require  attention  and  action — the  sooner  the  better. 

Los  Angeles,  Cal.  John  A.   Wooii. 

[The  condition  described  by  Mr.' Wood  is  one  that  has  long 
existed,  and  it  has  caused  endless  trouble  and  confusion.  It 
is  true  that  thirteen  threads  to  the  inch  is  the  Sellers  or 
V.  S.  standard,  but  perhaps  the  founders  of  this  standard 
made  a  mistake  in  using  thirteen  threads  to  the  inch  instead 
of  twelve.  The  standard  boiler  thread  is  twelve  threads  per 
inch  for  all  sizes,  and  of  course  a  half-inch  boiler  stud  or 
cap-screw  is  not  an  exception  to  the  rule.     Perhaps  it  would 


By    staggering    Dimension    Lines    as    shown 
they   stand   out  more   clearly 


this    niustrati( 


have  been  wiser  on  the  part  of  those  who  formulated  the 
Sellers  standard  to  have  sacrificed  an  ideal  number  of  threads 
in  the  case  of  the  half-inch  screw  and  made  it  the  same  as  the 
boiler  standard  which  had  long  been  in  use.  Some  of  the 
largest  manufacturers  have  clung  to  the  half-inch  twelvt 
threads  standard,  notably  the  Westinghouse  Air  Brake  Co 
Notwithstanding  the  fact  that  the  railroads  generally  have 
adopted  the  U.  S.  standard  system,  the  Westinghouse  Air 
Brake  Co.  has  continued  to  make  its  half-inch  studs  and 
cap-screws  with  twelve  threads  per  inch.  The  trouble  inci 
dent  to  this  double  standard  in  railroad  shops  is  typical  of 
the  condition  generally  existing  where  the  two  standards  arCi 
used  side  by  side. — EniTOR.l 

•     *     * 

Reinforced  concrete  is  so  rapidly  coming  into  general  use 
that  figures  relating  to  bridges  of  this  construction  are  of 
unusual  interest.  The  Walnut  Lane  Bridge  has  ai  span  ot 
233  feet;  at  Grafton,  New  Zealand,  there  is  a  bridge  with 
a  span  of  320  feet;  over  the  Tiber,  at  Rome,  328  feet;  and 
at  Largweiz.  Switzerland,  330  feet. 


i 


NEW  MACHINERY  AND  TOOLS 


THE    COMPLETE    MONTHLY     RECORD    OF    NEW    DESIGNS    AND    IMPROVEMENTS 

IN  American  metal-working  machinery  and  tools 


NATIONAL-ACME   SINGLE  AND   MULTIPLE 
DRILLING  MACHINES 


Fif.    I.     National-Acme    Style    D    Sinffle-Bpuidle    Drilling    Hachi: 


The  following  description  explains  the  essential  features  of 
a  line  of  machines  developed  for  performing  such  second  oper- 
ations as  drilling,  facing  and  counterboring  on  automatic 
screw  machine  product.  It  vAll  be  seen  from,  the  illustra- 
tions that  the  first  two  machines  are  of  essentially  the  same 
design,  with  the  exception  that  one  has  a  single  spindle  while 
the  other  has  two  opposed  spindles.  These  machines  are  for 
use  in  drilling  one  piece  of  work  at  a  time.  The  third  ma- 
chine of  the  line  is  equipped  with  four  spindles  and  a  three- 
faced  turret,  so  that  four  pieces  of  work  can  be  drilled  at  a 
time;  and  the  product  can  be  removed  from  the  fixtures  and 
fresh  blanks  set  up  in  place  on  two  faces  of  the  turret  while 
the  drilling  operation  is  being  performed  on  the  work  held  in 
fixtures  of  the  third  turret  face.  The  fourth  machine  is  pro- 
vided with  six  spindles  and  a  compound  slide  on  which  the 
work-holding  fixtures  are  carried.  This  slide  enables  either  of 
the  six  alternate  fixtures  to  be  brought  into  line  with  the  spin- 
dles so  that  the  drilling  operation  can  be  performed  on  the 
work  held  in  these  six  fixtures;  and  at  the  same  time,  the 
product  can  be  removed  from  the  other  six  fixtures  and  fresh 
blanks  set  up  in  place  for  the  next  drilling  operation. 

In  the  manufacture  of  screw  machine  parts  in  large  quan- 
tities, the  expeditious  performance  of  such  second  operations 
as  drilling,  facing  and  counterboring  is  of  vital  Importance. 
For    handling    such     operations     on     the     product    after     it 


has  left  the  automatic  screw  machine,  the  National-Acme 
Mfg.  Co.,  Cleveland,  Ohio,  has  developed  a  complete  line  of 
single-  and  multiple-spindle  drilling  machines,  the  design  of 
which  includes  some  particularly  interesting  features.  One 
of  these  machines  of  the  single-spindle  type,  which  Is  known 
as  Style  D,  is  shown  in  Fig.  1.  It  has  a  maximum  capacity 
for  driving  drills  up  to  V*  Inch  In  diameter  and  Is  suitable 
for  such  worlt  as  light  drilling,  counterboring  and  the  re- 
moval of  burrs;  and  the  rate  of  production  Is  said  to  be  very 
satisfactory.  Reference  to  Fig.  1  will  show  that  the  machine 
is  of  simple  construction.  The  driving  shaft  or  drill  spindle 
is  carried  by  a  ball  thrust  bearing  which  enablt-s  the  spindle 
to  run  smoothly  at  the  highest  speeds  required.  The  fixture 
mounted  on  the  slide  shown  in  the  accompanying  illustration 
is  not  part  of  the  regular  equipment;  but  was  furnished  to 
meet  the  requirements  of  a  particular  class  of  work.  Thl.'; 
slide   Is  operated  by  a  single  lever,  and   the  work  is  carried 


Tig.    8.     National-Acme    Stylo    D    DouMo-npindlc    Drillinit    Machine 


by  a  suitable  fixture  secured  to  the  top  face  of  the  slide.  An 
adjustable  stop  governs  the  depth  to  which  the  hole  Is  drilled. 
The  opposed-spindle  drilling  machine  shown  in  Fig.  2  is  con- 
structed along  the  same  lines  as  the  slngle-splndle  machine 
shown  In  Fig.  1.  The  capacity  of  this  machine  is  also  tor 
drills  up  to  Ml   inch  in  diameter. 

The  multiple-spindle  drilling  machine  shown  In  Fig.  3  Is 
semi-automatic  in  operation.  It  is  known  as  the  N'o.  4  mul- 
tiple-spindle drilling  machine  and  Is  equipped  with  four  drill- 
ing spindles  and  a  three-sided  turret  on  which  the  work  is 
carried.  The  capacity  is  for  driving  drills  up  to  3/16  inch 
In  diameter  when  working  in  steel,  and  for  drills  up  to  5/16 
inch  In  diameter  when  working  in  brass.  The  machine  is 
particularly  adapted  for  the  drilling  of  pins  or  holes  in 
screws  and  similar  parts,  in  addition  to  performing  gen- 
eral drilling  operations.  In  operation,  it  is  customary  to 
employ  fixtures  which  provide  for  holding  four  piece*  of 
work  on  each  face  of  the  turret,  and  in  order  to  increase  the 
rigidity  of  the  turret  as  the  work  is  fed  forward  to  the  drills, 
the  turret  Is  engaged  by  a  pilot  which  enters  the  bushing  In 
its  face,  thus  maintaining  precise  alignment.     As  the  turret 
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RATE  OF  PRODUCTION  AND  CHANOE-OEAR8  FOR  NATIONAL 
ACME  NO.  4  FOUR-SPINDLE  DRILLING  MACHINE 


Pieces  Per 
Ten  Hours 

Gears  on 
Worm  Shaft 

Gears  on  Stud 

R.P.  10  hours  of 
Camshaft 

2508 

10035 

50 

41 

26 

35 

9265 

53 

41 

32 

44 

2316 

8730 

53 

41 

26 

38 

2180 

8440 

50 

35 

41 

56 

2110 

78r)0 

50 

35 

32 

47 

1962 

7000 

50 

35 

29 

44 

1900 

7310 

50 

35 

26 

41 

1828 

G9G5 

50 

32 

35 

53 

1741 

0710 

53 

35 

29 

47 

1678 

6230 

50 

82 

26 

44 

1557 

5770 

50 

29 

82 

53 

1442 

52S5 

50 

29 

26 

47 

1331 

4685 

50 

26 

20 

53 

1171 

4185 

53 

26 

29 

56 

1046 

3945 

56 

26 

32 

62 

996 

3760 

56 

26 

29 

59 

939 

3575 

59 

26 

32 

65 

893 

3395 

59 

26 

29 

62 

848 

3080 

62 

26 

29 

65 

770 

2810 

65 

26 

29 

68 

702 

2570 

68 

26 

29 

71 

642 

2210 

71 

26 

26 

71 

552 

1880 

71 

24 

34 

71 

470 
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slide  is  drawn  baclf,  tlie  turret  is  automatically  indexed 
through  one-third  revolution,  after  which  it  is  once  more 
advanced  to  drill  tour  more  holes  in  the  work.  While  the 
drilling  is  being  done  on  the  work  clamped  to  the  first  faci- 
of  the  turret,  the  operator  removes  the  finished  product  on 
the  second  face  and  sets  up  fresh  blanks  in  the  fixture  carried 
by  the  third  face  of  the  turret.  It  will  be  evident  from 
this  description  that  the  operation  of  the  machine  is  quit  ■ 
rapid. 


Fig.     4.     National-Acme    Six-spindle    Bolt     Drilling    Machine 

The  drive  is  provided  by  two  main  belts,  one  of  which  drives 
the  drill  spindles  and  provides  power  for  operating  the  oil 
pump  by  means  of  an  auxiliary  belt.  The  second  main  belt 
provides  power  for  traversing  the  triangular  work-turret  to 
and  from  the  spindles,  the  movement  being  effected  by  means 
of  cams;  and  this  belt  also  provides  power  for  indexing  and 
locking  the  turret  for  successive  drilling  operations.  Change- 
gears,  which  are  applied  similarly  to  those  on  the  regular 
National-Acme  multiple-spindle  automatic  screw  machines,  are 
provided  for  varying  the  cutting  speeds;   and  the  cam-shafts 


are  automatically  accelerated  during  the  Idle  motion  by  means 
of  an  intermittent  drive.  The  approximate  productive  capac- 
ity of  this  machine  and  the  proper  gears  to  use  under  differ- 
ent operating  conditions  are  given  in  the  accompanying  table. 
The  figures  showing  production  are  only  approximate,  but 
will  serve  as  a  guide  when  calculating  the  maximum  output 
which  can  be  expected  under  various  working  conditions. 
The  saving  of  time  resulting  from  the  employment  of  the 
three-sided  work-turret  with  which  this  machine  is  equipped 
has  been  found  to  materially  increase  the  rate  of  production 
on  certain  classes  of  work  as  compared  with  the  output  ob- 
tained from  machines  where  production  stops  while  removing 
the  finished  product  and  setting  up  fresh  blanks.  On  certain 
classes  of  work  one  man  can  easily  look  after  two  of  these 
National-Acme  multiple-spindle  drilling  machines. 

Fig.  4  shows  a  general  view,  and  Fig.  5  a  close  view,  of  the 
mechanism  of  a  drilling  machine  which  differs  considerably 
from  the  machines  shown  in  Figs.  1,  2  and  3.  This  machine 
is  designed   for  use  in   drilling  transverse  holes  in   six  bolts 


Fig.    5.     Close 


View    of    Drill    Spindles    and    FixtureJ    of    National-Acme 
Six-spindle   Drilling   Machine 


at  a  time.  The  high  rate  of  pro(Juction  secured  by  drilling 
bolts  simultaneously  Is  further  increased  by  the  fact  that 
provision  is  made  for  setting  up  six  blanks  in  the  fixture 
while  the  holes  are  being  drilled  in  six  other  bolts,  the  total 
capacity  of  the  fixture  being  for  twelve  bolts,  as  shown  In 
Figs.  4  and  5.  The  machine  is  equipped  with  a  compound 
slide,  the  lower  slide  being  for  the  purpose  of  moving  the 
work  toward  or  away  from  the  drills,  while  the  upper  slide 
provides  the  necessary  lateral  movement  for  bringing  either 
series  of  six  bolts  opposite  the  drills.  Both  slides  are  con- 
trolled by  levers  which  are  operated  by  individual  cams 
mounted  on  ^i  drum  nnd  di?k.  and  the  same  system  of  dinner- 
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gears  is  employed  for  varying  the  speed  of  the  cam-shaft  as 
that  which  is  used  on  other  machines  made  by  the  National- 
Acme  Mfg.  Co.  The  change-gears  and  cams  are  shown  in 
detail  in  Fig.   G. 

Twelve  Jigs  of  suitable  design  to  hold  the  work  to  be  drilled, 
are  mounted  on  the  top  slide;  six  of  these  jigs  are  in  line 
with  the  drill  spindles  and  hold  the  work  that  is  to  be  drilled, 
while  the  finished  product  is  being  removed  from  the  other 
six  jigs  and  fre.sh  blanks  set  up  in  its  place.  The  jigs  in 
line  with  the  drills  are  advanced  for  the  drilling  operation 
by  means  of  a  compound  lever  and  are  returned  to  the  starting 
point  by  means  of  the  cam  on  the  disk.  As  soon  as  the  return 
motion  of  the  lower  slide  has  been  completed,  the  upper  slide 
is  shifted  laterally  to  bring  the  fresh  blanks  into  line  with 
the  drills.  The  fixtures  which  hold  the  fi.nished  work  are 
automatically  released  by  the  lateral  movement  of  the  slide, 
and  the  same  movement  automatically 
clamps  the  fresh  blanks  in  the  other  six 
fixtures.  The  machine  is  particularly 
adapted  for  handling  small  work,  and  it  will 
be  evident  from  the  preceding  description 
that  the  rate  of  production  will  be  quite 
satisfactory.  Correct  speeds  for  the  drill 
spindles  are  secured  through  a  three-step 
cone  pulley  which  is  shown  at  the  right- 
hand  side  of  the  machine  in  Fig.  4,  and  a 
clutch  lever  gives  the  operator  complete  con- 
trol of  the  drive.  At  the  top  of  the  machine  ^' 
there  is  a  reservoir  for  the  cutting  fluid,  and  each  drill  is 
supplied  with  lubricant  from  individual  pipes,  the  supply 
being  adequate  for  the  maximum  requirements.  The  pump, 
and  chain  and  sprocket  which  drive  it  will  be  seen  at  the 
right-hand  side  of  the  machine,  and  in  detail  In  Fig.  6. 


in  direct  proportion  to  the  amount  of  power  which  is  required. 
Fig.  1  shows  the  chuck  jaws  in  the  extreme  closed  position. 
When  the  shell  B  is  held  back  against  the  rotation  of  the  drill 
spindle,  the  extension  pieces  D  run  on  their  cam  surfaces 
until  engagement  is  made  with  the  shoulders  which  separate 
adjacent  cams.  At  this  point  the  jaws  run  off  the  extension 
pieces  into  direct  contact  with  the  cam  surfaces,  and  the 
motion  Is  continued  until  the  jaws  come  up  against  the  side 
of  the  next  extension  piece  which  abuts  against  the  shoulder 
at  the  end  of  the  cam.     This  is  the  maximum  opening. 

The  chief  objection  to  the  original  form  of  construction  lay 
in  the  fact  that  there  was  a  possibility  for  the  extension 
pieces  to  be  tilted  out  of  alignment  with  the  chuck  jaws,  due 
to  the  Introduction  of  dirt  or  chips  Into  the  chuck.  When 
this  condition  occurred,  the  chuck  Jaws  would  fail  to  grip 
the   drill   properly  and   efficient  operation  of   the   chuck   was 


IMPROVED   WAHLSTROM  DRILL   CHUCKS 

In  the  May,  1914,  and  October,  1912,  niiml)(TS  of  Mac:iii.nkuy, 
descriptions  were  published  of  Wahlstrom  automatic  drill 
chucks  for  holding  straight  and  taper  shank  drills.  At  the 
time  these  articles  were  published,  the  Wahlstrom  Tool  Co., 
346  Carroll  St.,  Brooklyn,  N.  Y.,  had  just  taken  up  the  manu- 
facture of  drill  chucks;  and  although  the  service  which  these 
tools  have  been  giving  during  the  past  three  years  has  been 
satisfactory,  experience  has  suggested  certain  improvements  in 
the  design.  These  will  be  beat  understood  by  referring  to 
Figs.  1  and  2,  which  show  the  old  and  improved  styles. 

In  order  to  explain  the  improvements  which  have  been  made 
in  the  design,  it  will  be  desirable  to  describe  the  operation 
of  the  old  style  chuck  for  the  benefit  of  those  who  are  not 
familiar  with  the  construction  of  this  tool.  Referring  to  the 
(Mul  view  Fig.  1,  the  chuck  body  is  shown  at  A,  and  B  is  a 
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¥\g.    1.     Early    Typo    of    Wahlstrom    Automatic    Drill    Chuck 

shell  in  which  three  cam  surfaces  are  machined.  Between 
the  chuck  Jaws  C  and  the  cam  surfaces  there  arc  extension 
pieces  D.  The  outside  of  the  shell  B  Is  knurle<l  to  provide 
a  good  grip  for  the  hand,  and  by  holding  this  shell  back 
against  the  rotation  of  the  drill  spindle  the  extension  pieces  D 
run  on  their  respective  cam  surfaces,  which  results  in  open- 
ing the  Jaws.  When  the  drill  is  inserttnl  and  the  shell  B 
S leased,  a  spring  causes  the  shell  to  rotate,  with  the  result 
ait  the  cam  surfaces  force  the  Jaws  Into  contact  with  the 
shank  of  the  drill.  The  grip  secured  in  this  way  is  sufficient 
to  start  the  tool  cutting,  after  which  the  resistance  of  the  cut 
sets  up  a  torque  which  causes  the  eccentric  inner  Jaws  to 
l)lnd  against  the  shank  of  the  drill,  the  grip  obtained  being 


2.     Wahlstrom   Drill  Chuck   with   Improved   Type  of  Jaws 

impossible.  This  difficulty  has  now  been  obviated  by  the 
employment  of  an  improved  form  of  Jaws  shown  in  the  end 
view  Fig.  2,  which  does  away  with  the  use  of  extension 
pieces,  the  jaws  being  in  direct  contact  with  the  cam  surfaces 
at  all  times.  The  method  of  operation  is  essentially  the  same 
as  that  described  for  the  old  style  of  chuck,  and  the  end  view 
Fig.  2  shows  the  chuck  in  the  extreme  open  position.  But 
in  the  case  of  the  improved  Wahlstrom  chuck,  each  Jaw 
engages  only  one  of  the  cam  surfaces.  When  the  shell  of  the 
chuck  Is  held  against  the  rotation  of  the  drill  spindle,  the 
Jaws  run  over  the  cam  surfaces  until  they  come  into  contact 
with  the  shoulders  at  the  ends  of  the  cams.  After  this  point 
is  reached,  the  jaws  are  rocked  over  so  that  the  shoulders 
on  the  cams  enter  the  spaces  provided  by  the  segments  which 
are  cut  out  from  the  Jaws.  This  is  the  position  shown  in 
Fig.  2.  The  largest  size  of  drill  for  which  the  chuck  Is 
adapted  can  now  be  slipped  up  into  the  chuck,  after  which  the 
shell  is  released  and  the  spring  causes  It  to  snap  back,  with 
the  result  that  the  cams  force  the  jaws  into  contact  with  the 
shank  of  the  drill.  The  Jaws  are  eccentric,  and  when  the 
drill  begins  to  cut,  the  resistance  causes  them  to  rock 
around  so  that  their  eccentric  form  makes  them  bind  on  the 
shank  of  the  drill.  This  principle  is  the  same  as  that  of  the 
original  form  of  Wahlstrom  chucks,  and  as 
in  the  earlier  type,  the  grip  obtained  is  In 
direct  proportion  to  the  cutting  power  re- 
quired of  the  drill. 

The  improved  Wahlstrom  chucks  are 
made  for  holding  both  straight  and  taper 
shank  drills.  The  chucks  for  straight  shank 
drills  are  made  in  three  different  sizes 
which  have  capacities  for  drills  from  No. 
1  to  "^  inch,  from  %  to  %  inch,  and  from 
17/32  to  1  inch,  respectively.  The  ^-Inch 
chuck  has  either  a  No.  1  or  2  Morse  taper 
shank,  the  ^-inch  chuck  either  a  No.  2.  3  or  4  Morse  taper 
shank,  and  the  1-Inch  chuck  either  a  No.  3  or  4  Morse 
taper  shank.  Special  shanks  can  be  provided  to  order.  The 
taper  shank  chucks  are  made  In  one  size  only,  and  are  adapted 
for  holding  drills  with  No.  1.  2  or  ;{  Morse  taper  shanks;  and 
the  chucks  are  furnished  with  either  No.  3  or  4  Morse  taper 
shanks.  The  operation  of  these  chucks  Is  the  same  as  that 
of  the  straight  shank  chucks,  and  as  the  Jaws  grip  directly  on 
the  shank  of  the  drill,  the  drive  Is  not  In  any  way  dependent 
upon  the  tang.  .No  collets  are  used.  .Vs  a  result,  there  Is  no 
loss  of  drills  from  broken  tangs  where  the  Wahlstrom  chuck 
is  used,  and  drills  which  have  accumulated  in  the  shop  with 
the  tangs  twisted  off  can  be  made  use  of. 
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GLEASON  BEVEL  GEAR  PLANING 
GENERATOR 

The  manner  in  which  thr  ncncratiny  motion  is  obtained  on 
this  machine  represents  a  departure  from  the  crown  gear  and 
segment  construction  employed  on  other  Gleason  bevel  gear 
generators.  In  the  present  design,  the  cradle  carrying  the 
tools  and  the  spindle  carrying  the  work  are  rolled  by  means 
of  a  reversing  mechanism,  a  geared  connection  being  used 
to  transmit  the  drive  to  each  member.  The  correct  relative 
roll  is  secured  by  means  of  compound  change-gears  and  a  scale 
is  provided  to  enable  the  operator  to  check  up  the  accuracy  of 
the  roll  at  any  time.  On  flat  gears  of  fi  to  I  ratio,  the  capacity 
of  the  machine  is  for  gears  up  to  32  inches  in  diameter;  and 
miter  gears  up  to  25  inches  in  diameter  can  be  handled.  The 
range  of  pitches  is  from  the  finest  up  to  1^  diametral  pitch; 
and  the  maximum  face  width  of  gears  which  can  be  cut  is  5 
inches. 

To  meet  the  requirements  of  automobile  trucic  builders  and 
other  manufacturers  who  are  in  need  of  machines  for  cut- 
ting quiet  running  bevel  gears  and  pinions,  the  Gleason 
Works,  Roches- 
ter, N.  Y.,  have 
added  to  their 
line  a  25-inch 
bevel  gear  plan- 
ing generator  of 
the  t  w  0  - 1  0  o  1 
type.  The  capac- 
ity of  this  ma- 
chine is  for  flat 
bevel  gears  up 
to  32  inches  in 
diameter  for  an 
8  to  1  ratio;  and 
gears  of  45-de- 
gree  face  angle, 
i.  e.,  the  so- 
called  "miter- 
gears,"  can  be 
cut  in  diameters 
up  to  25  inches. 
The  range  of 
pitches  for 
which  the  ma- 
chine is  adapted 
is  from  the  fin- 
est   up    to    1% 

J,  i      ,       ,1    ,  Fig.    1.     Gleason    25-iiicb    Bevel    Gear    Planing    Generate 

diametral  pitch; 


and  the  maximum  length  of  the  tool  stroke  is  6  Inches, 
which  provides  for  cutting  gears  with  a  face  width  of 
5  inches. 

Provision  is  made  for  planing  gears  with  a  long  hub  at  the 
back  by  allowing  enough  space  so  that  the  end  of  the  work- 
Hpindle  can  be  set  20  inches  from  the  tools.  To  adapt  the 
machine  for  planing  pinions  which  are  an  integral  part  of  a 
long  stem,  the  work-spindle  is  made  hollow  so  that  pinions  of 
this  character  can  be  set  up  with  the  stem  carried  inside  of 
the  hollow  spindle.  The  time  required  for  finishing  one  tooth 
ranges  from  30  seconds  to  2  minutes  50  seconds,  according 
to  the  material  and  the  size  of  the  gear  which  is  being  cut. 
The  floor  space  occupied  is  relatively  small  in  comparison  to 
the  size  of  work  which  can  be  handled  on  the  machine,  thi 
extreme  dimensions  being  8  feet  2  inches  long  by  6  feet  ■) 
inches  wide.  The  net  weight  of  the  machine  is  11,000  pound.-^ 
The  machine  works  on  the  generating  principle  and  is 
fully  automatic  in  operation.  The  tools  are  mounted  in 
clapper-blocks    which    are    carried    by    long    slides    operating 

in  arms  shown 
at  .4  in  Fig.  1; 
and  the  setting 
is  made  for  any 
required  length 
of  stroke  by  ad- 
justing the  grad- 
uated crank- 
plate  B,  Fig.  2. 
The  slides  are 
fully  protected 
from  chips  and 
dirt,  and  the 
arms  may  be  set 
for  any  tooth 
angle  by  means 
of  a  turnbuckle 
C.  Fig.  3.  and 
graduations  D, 
Fig.  4.  After  the 
arms  have  been 
eet  in  the  re- 
quired positions, 
they  are  secure- 
1  y  fastened  t  o 
the  carriage  E, 
Fig.  5;  the  car- 
riage   holds    the 
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mechanism  for  driving  the  tool-slides  and  is  solidly  bolted 
to  a  cradle  F,  Fig.  3.  The  speed  of  the  tool-slide  can  be 
varied  by  means  of  change-gears  G,  Fig.  5.  The  cradle  F 
has  circular  V-ways  which  are  designed  with  liberal  bearing 
surfaces  and  provided   with  forced  lubrication. 

The  generating  motion  employed  on  this  machine  repre- 
sents a  departure  from  the  regular  Gleason  crown  gear  and 
segment  method.  In  the  present  design,  the  cradle  which 
carries  the  tools  and  the  spindle  which  carries  the  work  are 
rolled  by  means  of  a  reversing  mechanism,  and  a  geared  con- 


FiB.    4.      View    of    Muclii 


Work-spindle    End 


nection  is  used  to  transmit  the  drive  to  each  member.  The 
final  pair  of  gears  in  each  train  is  a  worm  and  worm-wheel 
which  are  made  of  suitable  pitch  to  insure  accurate  control. 
The  correct  relative  rolling  motion  of  the  cradle  and  work- 
spindle  is  secured  by  means  of  compound  change-gears,  shown 
at  U  in  Fig.  2;  and  the  graduations  /,  Fig.  4,  allow  the 
operator  to  check  up  the  accuracy  of  the  rolling  motion.  The 
indexing  mechanism  Is  positively  driven  and  operates  by  one 
turn  of  a  stop-plate.  This  motion  is  joined  with  the  drive 
for  the  generating  roll 
of  the  work  by  means 
of  a  differential  mechan- 
ism, and  a  single  train 
of  driving  members  car- 
ries the  combined  mo- 
tions to  a  worm-wheel 
on  the  spindle.  This  ar- 
rangement permits  of 
employing  a  very  com- 
pact design  which  docs 
away  with  the  swinging 
bracket  construction 
used  on  earlier  types  of 
(jlcason  bevel  gear  gen- 
orating  machines,  there- 
by saving  a  considera- 
b  1  e  amount  of  floor 
space. 

The  head  is  carried 
on  a  swinging  base  J. 
Fig.  1,  which  carries 
the  work  to  the  tools; 
and  the  proper  depth  of 
cut  Is  obtained  by  ad- 
justing the  graduated 
lover  £■,  Fig.  4.  The 
base  J  Is  driven  by  cam 
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Tig.   8.     Form   of  Tool. holder   uied 


L  and  the  cam,  In 
turn,  receives  Its 
motion  from  a 
worm  and  worm- 
wheel  which  run  In 
an  oil  bath  M.  The 
tools  are  o  f  the 
rack  tooth  type, 
and  can  be  madi'  to 
14%-,  20-degr..  .r 
any  other  pri.--iir' 
angle  which  m  a  y 
be  required.  Th^- 
cutter  is  made  of 
high-speed  steel  and 
mounted  on  a  car- 
bon steel  holder,  as  shown  In  Fig.  6,  where  It  will  be  seen 
that  the  cutter  Is  positively  located  on  the  holder  by  means 
of  a  double  tongue  and  groove  joint.  Owing  to  the  present 
cost  of  high-speed  steel,  this  type  of  tool  Is  far  more  economi- 
cal than  a  solid  tool,  and  aside  from  the  saving  In  coat  the 
arrangement  has  the  further  advantage  of  enabling  the  cutters 
to  be  quickly  interchanged  when  they  require  regrlndlng  or 
when  gears  of  some  other  pitch  are  to  be  cut. 

The  oiling  of  all  worm-wheels,  cradle-ways,  heavy-duty 
gears  and  cutting  tools  is  effected  by  a  system  of  forced  lubri- 
cation which  receives  oil  from  two  pumps  that  are  located 
inside  of  the  cradle  base  at  0,  Fig.  5,  where  they  are  accessi- 
ble at  all  times.  Aside  from  the  saving  of  space  which  is 
secured  by  this  arrangement,  there  Is  the  further  advantage 
r)f  having  all  gears  and  driving  chains  fully  guarded.  All 
other  oil  tubes  on  the  machine  are  grouped  In  convenient 
places  as  shown  at  P  In  Fig.  2,  so  that  the  operator  Is  not 
likely  to  overlook  any  of  them.  All  gears  on  the  machine, 
with  the  exception  of  the  change-gears,  are  made  of  steel 
and  casehardened  to  make  them  durable.  The  tools  are  easily 
and  accurately  set  by  means  of  gages  which  may  be  tested 
at  any  time  with  a  proof  plug;  and  the  gear  blank  to  be  cut 
can  also  be  quickly  set  up  on  the  work-spindle  by  means  of  a 
cone  distance  gage.  These  provisions  which  are  made  for 
the  rapid  adjustment  of  the  machine  in  connection  with  the 
features  of  the  design  which  afford  rapid  and  automatic  opera- 
tion, make  the  rate  of  production  very  satisfactory. 


Fig.   6.     Opposite  Side  of   Machine  f 


ROCKFORD  17-INCH  ENGINE  LATHE 
In  the  October,  1914,  number  of  Machinery  a  deecription 
was  published  of  the  13-inch  "Economy"  engine  lathe  manu- 
factured by  the  Uock- 
ford  Lathe  &  Drill  Co.. 
Rockford,  III.  Since 
the  appearance  of  the 
article  referred  to.  this 
concern  has  added  to 
its  line  a  17-inch  en- 
gine lathe,  the  design  of 
which  Is  essentially  tht^ 
same  as  that  of  tin' 
smaller  sized  machine. 
It  Is  built  in  two  types, 
one  of  which  is  equip- 
ped with  a  quick 
change-gear  mechanism 
and  the  other  with 
what  Is  styled  as  a 
"seml-quick"  change- 
gear  device.  In  the 
former  type  of  machine 
the  feed-box  Is  of  sim- 
ple and  powerful  con- 
struction; all  gears  are 
cut  from  solid  steel  and 
thirty-two  changes  are 
obtained  through  elid- 
ing gears  and  hardened 
that  iho.n  m  Fi...  1  and  «  Steel  clutch««  that   are 


154 


MACHINERY 


October,  1915 


rig.    1.     Front  View   of   Bemis   Four- 
spindle    Semi-automatic    Drill 

controlled  by  two  handles.  The  lead-screw  and  feed-shaft 
operate  independently,  and  either  the  screw  or  shaft  is  en- 
gaged by  operating  a  knob  at  the  front  of  the  gear-box. 
In  the  lathe  with  the  semi-quick  change-gear  box,  three 
changes  of  feed  are  obtainable  for  each  change  of  gearing 
through  sliding  steel  gears  and  hardened  steel  clutches 
which  afford  a  powerful  drive.  This  gear-box  simplifies 
thread  cutting  operations,  as  all  pitches  are  obtainable  with- 
out the  necessity  of  compounding  gears.  These  new  lathes 
swing  181^  inches  over  the  ways  and  11%  inches  over  the 
carriage;  the  distance  between  centers  on  a  lathe  with  a  6- 
foot  bed  is  27  inches.  The  ratios  of  the  double  back-gears 
are  3.5  to  1  and  11.13  to  1,  respectively.  The  machine  is 
built  with  6-,  8-,  and  10-foot  beds. 


BEMIS  FOUR-SPINDLE   DRILL 

The  semi-automatic  four-spindle  ball  bearing  drill  shown 
in  the  illustrations  presented  in  connection  with  the  follow- 
ing description,  was  developed  by  Edgar  W.  Bemis,  Worces- 
ter, Mass.,  for  use  in  drilling  clearance  holes  in  threading 
dies  and  for  similar  work.  The  table  is  equipped  with  five 
chucks  so  that  the  finished  work  may  be  removed  from  one 
chuck  and  a  fresh  blank  placed  in  position  while  the  drills 
are  working  on  the  pieces  held  in  the  other  four  chucks.     The 


Fig.  3.     Opposite  View  of 
Uadiiiie  shown  in  Tig.  2 

general  arrangement  of  the  machine  will  be  readily  under- 
stood by  reference  to  the  front,  rear  and  side  views  shown  in 
Figs.  1,  2  and  3;  and  from  Figs.  4  and  5,  which  show  the  in- 
dex mechanism  and  method  of  driving.  In  operation,  the  piece 
to  be  drilled  is  set  up  in  the  chuck  at  the  front  of  the  machine, 
the  lock-pin  is  withdrawn  and  the  table  revolved  to  bring  the 
work  under  the  first  spindle.  While  the  table  is  being  raised 
to  feed  the  work  to  the  drill,  the  operator  places  another 
piece  in  the  second  chuck  and  continues  setting  up  work  until 
all  of  the  chucks  have  been  filled.  After  the  operation  has 
once  been  started  in  this  way,  it  is  merely  necessary  for  the 
operator  to  remove  the  finished  piece  and  set  up  a  fresh 
blank  in  each  successive  chuck  as  it  comes  to  the  idle  posi- 
tion  at   the  front   of  the   machine. 

The  work-table  is  supported  on  ball  bearings  on  the  lifting 
table  which  is  moved  up  and  down  to  teed  the  work  to  the 
drills  and  withdraw  it  after  the  operation  has  been  com- 
pleted. The  work-spindles  have  gears  keyed  to  them  which 
mesh  with  a  gear  carried  by  the  hub  of  the  lifting  table. 
As  the  work-table  is  indexed  to  bring  the  work-spindles  into 
successive  positions  under  the  four  drill  spindles,  the  gears 
just  referred  to  index  the  work  to  the  proper  positions  for 
drilling.  The  feeding  of  the  work-table  to  and  from  the 
drills  is  effected  by  means  of  rolls  carried  on  the  lifting  rods; 
these   rolls  run   on   cams  fastened  to  a  worm-geaj  which   re- 


Fiff,    4.     Flan    View    of    Head    showing   liow    Spindles   are   driven 


Fig.    5.     Flan    View    of    Table    showing    Arrangement    of    Index    Mechanism 
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volves  around  the  post  and  is  driven 
by  the  gears  on  the  main  driving 
shaft.  A  stud  at  the  top  of  the  post 
supports  a  cone  pulley,  the  top  step  of 
which  receives  the  belt  which  runs 
over  idler  pulleys  from  the  main  driv- 
ing pulley.  An  endless  belt  runs 
around  the  four  pulleys  on  the  drill 
spindles,  and  the  desired  tension  of 
this  belt  is  maintained  by  means  of 
idler  pulleys. 

The  locking-pin  which  locks  the 
work-table  to  the  lifting  table  is  ad- 
justable to  allow  the  center  of  the 
chucks  on  the  work-table  to  be  moved 
from  the  centers  of  the  drills,  thus 
enabling  four  holes  to  be  drilled  on  any 
circle  up  to  3%  inches  in  diameter. 
A  convenient  handle  located  at  the  side 
of  the  machine  operates  a  sliding 
clutch  on  the  worm-shaft  to  provide  for 
stopping  or  starting  the  feed.  The 
worm-gear  which  carries  the  lifting 
cams  rests  on  '/^-inch  falls,  thus  re- 
ducing the  frictional  resistance.  The 
lifting  cams  fastened  to  the  worm-gear 
may  be  adjusted  to  provide  for  drilling 
to  any  required  depth  which  comes 
within  the  range  of  the  machine.  Thi' 
lifting  rods  on  each  side  of  the  ma- 
chine are  threaded  for  a  part  of  their 
length,    and    the    rods    pass    through 

handwheels  that  are  used  to  adjust  the  °^°"  "  mprove  -n 
position  of  the  table  relative  to  the  drills.  The  shank  of  the 
chuck  is  drilled  half  way  through  its  length  so  that  long  drills 
can  be  put  up  in  the  shank  and  then  drawn  down  to  any 
required  position.  An  oil  chamber  is  cored  around  the  head 
of  the  drill  behind  the  spindle  bearings,  and  valves  are  tapped 
Into  this  chamber  to  make'  connection  with  pipes  which  carry 
oil  to  each  of  the  drills.  A  pump  driven  from  the  main  shaft 
keeps  the  chamber  full  of  oil.  The  capacity  of  this  machine 
is  for  drilling  holes  through  1800  pieces  of  5/16-inch  stock 
per  day. 


:h    Double    Back-geared    Drill 


to  the  center  of  a  7%-inch  disk,  and 
the  height  of  the  gap  is  %  inch.  One- 
half  turn  serves  to  drive  the  punch 
through  V4  inch  of  metal.  The  weight 
of  the  tool  complete  is  21  pounds.  The 
No.  20  ball  bearing  punch  shown  in 
Pig.  2  is  made  of  chrome-nickel  steel, 
heat-treated  to  obtain  the  required 
properties.  The  capacity  of  this  tool 
in  for  punching  holes  up  to  V6  inch 
in  diameter  through  iron  %  Inch  in 
thickness.  The  depth  of  the  throat  is 
2  Inches,  the  height  of  the  throat  1% 
inch,  and  the  weight  of  the  tool  20 
pounds. 

Fig.  3  shows  a  No.  40  ball  bearing 
punch  which,  like  the  No.  15  punch 
shown  in  Fig.  1,  Is  equipped  with  a 
ratchet  head  and  socket  handle.  The 
capacity  of  this  tool  is  for  punching 
holes  up  to  %  inch  In  diameter  in  Iron 
%  inch  in  thickness;  the  depth  of  the 
throat  is  3  inches,  the  height  of  the 
throat  2  inches,  and  the  weight  of  the 
tool  51  pounds.  The  No.  15  tool  re- 
quires a  pressure  of  15,300  pounds  to 
punch  a  hole  5/16  inch  In  diameter 
through  iron  5/16  inch  in  thickness. 
The  No.  20  tool  requires  39,300  pounds 
pressure  to  punch  a  hole  '/^  Inch  In 
diameter  through  iron  '/»  inch  in  thick- 
ness. The  No.  40  tool  requires  a  pres- 
sure of  88,400  pounds  to  punch  a  hole 


inch  in  diameter  through  iron   'U  inch  in  thickness. 


WHITNEY  HAND-OPERATED   PUNCHES 

The  accompanying  illustrations  show  three  hand-operated 
punches  which  constitute  recent  additions  to  the  line  of 
punches  and  shears  made  by  the  Whitney  Metal  Tool  Co., 
Uockford,  111.  In  addition  to  punching  metal,  these  tools  may 
also  be  employed  for  setting  the  heads  of  rivets,  in  which 
service  they   give   very  satisfactory   results. 

Fig.  1  shows  the  No.  15  ball  bearing  punch  which  has  a 
capacity  for  munching  holes  up  to  5/16  inch  in  diameter 
through  Iron  5/lG  inch  in  thickness.     The  tool  will  reach 


ROYERSFORD  DOUBLE  BACK-GEARED 
DRILL 

The  design  of  the  improved  20-inch  double  back-geared  drill 
which  has  recently  been  placed  on  the  market  by  the  Royers- 
ford  Foundry  &  Machine  Co.,  Royersford,  Pennsylvania, 
combines  the  features  of  simplicity,  strength  and  rigidity 
with  speed  and  accuracy  of  production.  The  capacity  is  for 
drilling  holes  up  to  1%  inch  in  diameter.  All  the  gears  are 
machine  cut,  and  the  bearings  are  liberally  proportioned;  the 
change  from  direct  to  double  back-geared  drive  or  t'ice  versa 
is  instantly  obtained  by  simply  sliding  the  gears  In  to  or  out 
of  mesh.  It  will  be  seen  from  the  illustration  that  the  drill 
is  made  with  a  square  base. 

Eight  changes  of  spee<l  are  provided,  and  the  feed  may  be 
obtained  by  power,  by  hand  through  a  feed  wheel,  or  by 
means  of  a  feed  lever.    The  spindle  Is  counterbalanced  by  a 


FiB.    1.     Wtiitn,-y    No.    16    BrU    Soaring   Punch 
for  Shcpt  Iron  up  to  6    16  Inch  in  Thictaios 


Fig.   t.     Whitney  No.   20  Ball  Bearins  Punch  for 
Sheet    Iron    up   to    ',    Inci    in   Thickneai 
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weight  inside  the  column  and  is  provided  with  an  automatic 
stop  and  quick  return.  There  is  a  quick-acting  screw  for 
raising  or  lowering  the  table.  The  principal  dimensions  of 
the  machine  are  as  follows:  maximum  distance  between  table 
and  spindle,  36  inches;  maximum  distance  between  base  and 
spindle,  45  inches;  distance  from  column  to  center  of  spindle, 
10V4  inches;  diameter  of  column,  5Vi  inches;  traverse  of 
spindle,  9  inches;  traverse  of  table  on  column,  21i/4  inches; 
diameter  of  table,  18  inches;  floor  space  occupied,  23  by  50 
inches;  horsepower  required  to  drive  drill,  1;  and  net  weight 
of  machine,  800  pounds. 


/T^ 


"MODERN"   COLLAPSIBLE   TAP 

The  collapsible  adjustable  tap  illustrated  and  described 
herewith  is  a  recent  product  of  the  Modern  Tool  Co.,  Erie, 
Pa.  This  tool  Is  designed  for  use  in  machining  shrapnel 
and  high-explosive  shells,  and  it  is  said  that  it  Is  con- 
structed along  such  rigid  lines  that  it  possesses  practically 
the  same  strength  as  a  solid  tap.  The  design  of  the  mechan- 
ism is  extremely  simple,  yet  it  governs  the  operation  of  the 
tool  in  such  a  way  that  the  collapse  of  the  tap  is  insured  at 
any  predetermined  point,  thus  permitting  the  quick  with- 
drawal of  the  tool  without  injury  to  the  work.  In  addition 
to  the  collapsing  feature,  the  construction  provides  for  mak- 
ing adjustments  for  producing  tight  and  loose  threads. 

The  cutting  menihers  consist  of  but  two  parts,  being  iden- 
tical with  a  solid  tap  split  through  the  center.  Each  blade  has 
two  or  more  flutes — as  in  the  case  of  a  solid  tap — and  the 
shank  of  the  blades  terminates  in  a 
square  base  which  is  inserted  in  a 
correspondingly  shaped  hole  in  one 
of  the  two  slides  in  which  the 
blades  are  fastened  by  set-screws. 
These  two  slides  are  secured  in  a 
T-shaped  groove  in  the  head,  and 
are  movable  transversely  to  enable 
the  blades  to  slide  past  each  other. 
In  this  way  the  diameter  of  the  cut- 
ting tools  is  reduced  or  increased 
as  required.  Each  sliding  block 
terminates  on  the  outer  end  in  a 
curved  surface  which  is  operated 
upon  by  cam  surfaces  on  the  inside 
of  a  ring  which  encircles  the  blocks. 
These  cams  are  of  sufficient  depth 
to  force  the  sliding  blocks  to  move 
in  opposite  directions  through  a  dis- 
tance sufficient  to  bring  about  the 
collapse  of  the  tap,  so  that  it  is 
clear  of  the  work  and  may  be  ra- 
pidly   withdrawn    when   the   tapping   is    completed. 

The  head  which  carries  the  sliding  blocks  and  cam  ring  is 
mounted  on  a  shank  that  is  clamped  in  the  chuck  or  turret 
head  in  the  usual  manner.  The  shank  may  be  made  integral 
with  the  head  or  provided  with  longitudinal  float  as  desired. 
It  will  be  evident  from  the  description  and  illustrations  that, 
In  designing  this  tap,  the  Modern  Tool  Co.  has  utilized  the 
same  principles  and  practically  the  same  construction  as 
employed  in  the  Modern  self-opening  and  adjustable  die-head. 


Tig.   2.     Parti    of    Kodern    Tool   Co.'*   Hew   T>; 

The  chief  points  of  difference  are  that  the  slides  have  been 
reduced  to  two  in  the  case  of  the  tap,  and  that  the  cutters 
are  made  for  cutting  internal  threads  instead  of  external 
threads.  As  the  operation  of  the  tool  is  controlled  by  cams 
and  springs  which  are  independent  of  the  cutting  members, 
and  as  there  are  no  delicate  parts  inside  the  tap,  work  of 
exceptionally  small  diameters  may  be  threaded.  This  tap  is 
made  in  four  sizes  ranging  from  Vn  to  Z  inches  in  diameter. 


Fig.     1,     CoUapsible    Tap 


by    the    Mode 


HECO   ELECTRIC   TEMPERING   OVEN 

The  enviable  reputation  which  is  enjoyed  by  English  tool- 
smiths  was  built  up  in  the  days  when  the  equipment  available 
for  hardening  tool  steel  consisted 
of  a  coke  fire.  After  the  tools  had 
been  hardened,  the  method  of  tem- 
pering consisted  of  heating  a  large 
block  of  steel  to  a  cherry  red,  and 
then  placing  the  hardened  tools  on 
this  block  until  their  temperature 
had  been  raised  to  the  desired  de- 
gree as  indicated  by  the  color, 
which  ranged  from  straw  to  a  dark 
blue.  Although  the  results  ob- 
tained by  this  method  were  of  such 
a  high  quality  that  the  reputation 
established  by  the  old  English  tool- 
smiths  has  been  held  to  the  present 
day,  the  method  of  tempering  re- 
ferred to  is  not  adapted  to  the  re- 
quirements of  modern  manufactur- 
ing. To  provide  tor  handling  work 
more  rapidly,  the  general  method 
of  tempering  in  American  manufac- 
turing plants  consists  of  immersing 
the  hardened  parts  in  a  bath  of  oil,  the  temperature  of  which 
has  been  raised  to  the  proper  degree.  There  are,  however, 
certain  undesirable  features  connected  with  this  process,  such 
as  the  difficulty  of  handling  the  work,  the  untidy  appearance 
of  the  tempering  room,  which  is  unavoidable,  and  the  fact 
that  the  best  grades  of  tempering  oil  cannot  be  heated  above 
liOO  degrees  F.,  so  that  the  method  is  not  adaptable  for  tem- 
pering many  classes  of  high-speed  steel  which  require  the 
application  of  higher  temperatures. 

With  the  view  of  developing  a  method  of  tempering  which 
would  obviate  the  objectionable  features  of  the  oil  tempering 
bath,  and  enable  work  of  the  high  quality  produced  by  the 
old  English  toolsmiths  with  their  heated  steel  blocks  to  be 
turned  out  at  a  rate  that  could  meet  modern  conditions  of 
competition,  the  Heco  Mfg.  Co.,  Boston,  Mass.,  has  developed 
the  electric  tempering  oven  shown  in  the  accompanying  illus- 
tration, for  which  H.  B.  Eaton  &  Co.,  Inc.,  144  Pearl  St.,  Bos- 
ton, Mass..  have  the  eastern  sales  agency.  The  advantages 
of  the  method  of  "dry"  tempering  may  be  briefly  outlined 
as  follows:  The  metal  can  be  brought  to  a  uniform  condition 
from  the  outer  surface  to  the  center  of  the  work;  and  with 
the  Heco  electric  oven,  the  work  can  be  handled  even  more 
rapidly  than  in  the  case  of  the  oil  bath.  Any  desired  tem- 
perature is  available  up  to  800  degrees  P.,  the  control  being 
maintained  by  a  rheostat.     The  heating  units  are  placed  at 
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the  bottom  of  the 
oven  and  are  lo- 
cated in  parallel 
rows  from  front 
to  back,  so  that 
every  part  of  the 
oven  receives  an 
absolutely  u  n  i  - 
form  heat,  with 
the  result  that 
the  temper  of  all 
parts  is  drawn 
uniformly.  The 
ovens  are  provid- 
ed with  4  - 1  n  c  h 
heat  retaining 
walls,  and  it  is 
stated  that  with  a 
maximum  temper- 
ature of  800  de- 
grees F.  the  exte- 
rior remains  cool. 
With  intelli- 
gent  use,  the 
ovens  should  last 
tor  years,  but  the 
heating  units  require  renewing  after  approximately  3000 
hours  of  service.  The  Heco  electric  tempering  ovens  are  made 
in  three  stock  sizes,  known  as  Nos.  1,  2  and  3.  The  No. 
1  oven  is  12  inches  wide  by  12  inches  deep  by  8  inches  high, 
and  the  ai)proximate  consumption  of  electric  power  is  1000 
watts  per  hour.  The  No.  2  oven  is  18  inches  wide  by  18  inches 
deep  by  8  inches  high  and  the  approximate  consumption  of 
electric  power  is  1500  watts  per  hour.  The  No.  3  is  24  inches 
wide  by  24  inches  deep  by  8  inches  high  and  the  approximate 
consumption  of  electric  power  is  2000  watts  per  hour.  All 
sizes  of  ovens  are  made  for  various  voltages  and  for  use  on 
alternating    or    direct    current. 


Fig. 


ley  provides  two 
changes  of  speed. 
The  different 
grinding  wheels 
used  on  the  ma- 
chine are  carried 
by  taper  shank 
mandrels.  The 
swinging  or 
swivel  sleeves 
which  carry  the 
work  are  made  to 
fit  bushings  for 
the  various  forms 
of  straight  or  ta- 
pered shanks  o  n 
the  cutters  or 
mandrels.  These 
bushings  and 
mandrels  are  not 
furnished  with 
the  machine,  as  It 
1  s  necessary  for 
the  user  to  make 
the  attachments 
to  suit  his  own 
particular  work.  The  swivel  head,  which  Is  ready  to  receive 
the  work-holding  bushings,  constitutes  part  of  the  regular 
equipment  of  the  machine,  and  the  same  Is  true  of  the  coun- 
tershaft. The  floor  space  occupied  is  approximately  3%  feet 
by  1  foot  8  Inches,  and  the  complete  height  is  3V4  feet. 


KANE   &  ROACH   GRINDER 

The  grinding  machine  which  forms  the  subject  of  this 
article  is  a  recent  product  of  Kane  &  Roach,  Niagara  and 
Shonnard  Sts.,  Syracuse,  N.  Y.,  and  is  adapted  for  grinding 
all  kinds  of  milling  cutters.  The  illustrations  show  the 
machine  set  up  for  four  typical  operations,  which  will  give 
the  reader  an  idea  of  its  range.  This  machine  has  been  in  use 
in  the  manufacturers'  shops  for  a  considerable  time,  during 
which  It  has  been  employed  on  a  great  variety  of  cutter 
grinding  work,  and  the  experience  gained  has  enabled  weak 
features  to  be 
eliminated.  All 
the  attachments 
used  on  the  ma- 
chine are  graduat- 
ed in  degrees  so 
that  they  can  be 
swiveled  or  tilted 
to  any  angle  that 
may  bo  required 
by  the  work.  Also, 
the  head  can  be 
moved  in  or  out, 
and  the  table  can 
be  raised  or  low- 
ered into  any  de- 
sired  position. 
The  result  is  that 
the  grinding  ma- 
chine is  adapted 
tor  a  wide  range 
of  work. 

The  counter- 
shaft  is  furni.shed 
with  the  machine 
and  the  cone  pul-  ^'-  *■    5"'?"  i"'"*""  ""''■■''' 

"^  HortiontAl    Position 


ANDERSON  DIE  FORMING  MACHINE 
The  machine  shown  by  the  illustrations  presented  in  con- 
nection with  the  following  description  Is  built  by  the  Ander- 
son Die  Machine  Co.,  590  Water  St.,  Bridgeport,  Conn.,  and  Is 
especially  adapted  for  finishing  blanking  dies  and  similar 
work  after  the  hole  has  been  roughed  out  In  the  usual  way. 
11  is  driven  by  a  motor  that  can  be  attached  to  an  ordinary 
lamp  socket.  It  will  be  evident  from  the  illustrations  that 
the  machine  is  equipped  with  a  special  cutter  which  is  shaped 
like  a  file  but  operates  more  on  the  principle  of  a  milling 
cutter.  The  cutting  edge  is  one  continuous  spiral,  and  the 
cutter  is  driven  by  a  rotating  spindle.  The  die  Is  fed  up 
to  the  cutter  by  hand.  The  following  advantages  are  claimed 
for  the  machine:  First,  that  It  cuts  very  rapidly  and 
without  interruption;  second,  that  it  Is  unnecessary  to 
change  the  cutter  for  every  variation  in  contour  of  the  sur- 
face being  operated  upon;  third,  that  the  work-table  is  always 

set  at  right  angles 
to  the  spindle  so 
that  the  cutter, 
which  has  the 
same  taper  as  the 
clearance  required 
In  the  die,  always 
produces  a  u  n  i  - 
form  clearance  re- 
gardless o  f  h  o  w 
the  work  is  pre- 
sented to  the  cut- 
ter. TTie  result  is 
that  when  the  die 
is  ground  to  re- 
new  its  cutting 
edge,  the  opening 
is  uniformly  en- 
larged without 
distortion. 

The  motor  Is 
connected  to  t  h  e 
horizontal  driving 
shaft  on  the  ma- 
chine by  means 
of  a  seml-fleilble 
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Fig.    1.     Control    Side   of    Anderson    Die    Forming    Machine 

coupling,  and  connection  between  the  driving  shaft  and  ver- 
tical spindle  is  by  means  of  a  pair  of  spiral  gears.  It  virlU 
be  seen  that  the  driving  mechanism  is  completely  enclosed 
with  the  exception  of  a  small  opening  at  the  bottom  of  the 
case,  which  provides  ventilation  to  prevent  heating  of  the 
electrical  parts.  The  design  of  the  motor  windings  has  been 
worked  out  with  particular  reference  to  the  intermittent  loads 
to  which  the  Anderson  die  forming  machine  is  subjected. 

The  cutter  is  carried  in  the  machine  by  means  of  a  har- 
dened and  ground  collet  which  is  held  in  the  closed  position 
by  a  powerful  spring  at  the  lower  end  of  the  spindle.  When 
it  is  desired  to  remove  the  cutter  from  the  spindle,  the  collet 
is  opened  by  raising  the  hand  lever.  The  spindle  is  har- 
dened and  ground,  and  runs  in  phosphor-bronze  bearings; 
the  upper  bearing  is  of  the  double  angle  type  and  the  lower 
bearing  of  the  straight  type.  An  adjustable  thrust  collar 
is  provided  to  engage  the  lower  face  of  the  upper  bearing, 
thus  reducing  to  a  minimum  the  changes  in  adjustment 
resulting  from  variations  of  temperature.  A  knurled 
ring  is  provided  on  the  end  of  the  spindle  which  prevents 
chips  or  dust  from  finding  their  way  into  the  bearings.  The 
centrifugal  force  due  to  the  rapid  rotation  of  the  spindle 
largely  prevents  the  lodging  of  chips  or  dust  in  the  collet, 
but  should  the  collet  require  cleaning,  the  table  can  be  tilted 
back  to  make  it  easily  accessible,  this  position  being  shown 
in  Pig.  2.  A  switch  is  located  on  the  base  of  the  machine 
for  starting  or  stopping   the  motor. 

The  cutters  used  on  this  machine  are  so  designed  that  the 
use  of  feed-screws,  slides  or  vises  is  unnecessary  for  holding 
the  work  and  feeding  it  up  to  the  cutter.  The  work  is  held 
by  hand  and  guided  up  to  the  cutter  in  any  direction,  so  that 
either  straight  or  irregular  lines  can  be  followed.  The  cutting 
is  the  result  of  a  continuous  shearing  action  of  the  tool, 
which  not  only  removes  the  excess  stock  from  the  die  but 
also  serves  to  hold  the  die-block  down  on  the  table.  As  all 
chips  are  carried   down,  no  trouble   is  experienced  from  the 


obscuring  of  the  outline  laid  out  on  the  die-block.  The 
cutting  edge  of  the  tool  is  not  subjected  to  any  appreciable 
shock  while  In  operation,  and  so  it  will  be  evident  that  the 
life  of  the  tools  is  quite  satisfactory.  Cutters  for  die  work 
can  be  furnished  to  produce  any  desired  degree  of  clearance, 
and  they  can  be  made  to  leave  the  die  straight  for  %  or  3/16 
inch,  after  w4iich  the  clearance  is  of  the  usual  form.  All 
sizes  of  cutters  are  made  with  shanks  14  inch  in  diameter 
so  that  it  is  unnecessary  to  change  the  collet  In  the  machine 
when  a  change  of  cutters  Is  necessary. 

The  cutting  action  of  the  tool  is  such  that  wooden  patterns 
can  be  formed  to  give  the  required  draft  and  there  is  no 
danger  of  splitting  the  wood,  no  matter  what  direction 
the  grain  runs  in.  The  finish  produced  is  very  smooth 
and  the  pattern  will  require  very  little,  if  any,  hand  work 
to  be  done  on  It  alter  leaving  the  machine.  The  draft  on 
the  pattern  will  be  uniform  on  all  sides  because  the  amount 
of  draft  is  controlled  by  the  taper  of  the  cutter.  Suitable 
cutters  are  made  to  produce  any  required  degree  of  draft  for 
wooden  or  metal  patterns.  The  regular  equipment  furnished 
with  the  machine  includes  the  driving  motor,  a  heavy  flexible 
cord  and  attachment  plug,  a  fixed  or  portable  tool  rack,  and  a 


Fig.    2.     OppoBito    Side   of   Machine    showing   how    Moto 
and    Gearing    is   covered 


Fig.    3.     Close  View  of  Cutting  Tool,   Collet   and  Spindle 

set  of  twelve  cutters  of  any  form  that  may  be  desired.  In 
addition  to  its  application  for  finishing  blanking  dies,  the 
machine  will  be  found  useful  in  making  irregular-shaped 
drawing  dies,  templets,  small  sheet  metal  model  parts,  form- 
ers for  profiling  gages,  irregular-shaped  gages,  formers  for 
cams,  metal  patterns,  and  small  wooden  patterns.  The  prin- 
cipal dimensions  of  the  machine  are  as  follows:  Capacity, 
tor  finishing  dies  up  to  1%  inch  in  thickness;  size  of  cutters 
used,  %  to  5/16  inch  in  diameter;  size  of  table,  7  inches  in 
diameter;  height  of  table  from  bench,  lOU  inches;  bench 
space  occupied,  9  by  IS  inches;  and  weight,  including  motor, 
551  pounds.  

"SUPERIOR"    ENGINE   LATHE 

The  unusual  demand  which  now  exists  for  many  types  of 
machine  tools  makes  the  question  of  prompt  delivery  of  great 
importance  to  many  prospective  purchasers.  This  is  particu- 
larly true  of  lathes  which  are  being  used  in  great  quantities 
both  in  this  country  and  Europe  for  the  turning  of  shrapnel 
and  high-explosive  shells.  The  Superior  Machine  Tool  Co., 
Kokomo,  Ind.,  has  recently  added  to  its  line  an  18-inch  engine 
lathe  which  is  shown  in  the  accompanying  illustration,  and 
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this  concern  an- 
nounces that  it  is 
in  a  position  to 
make  early  deliv- 
eries on  orders.  It 
will  be  seen  that 
the  design  of  the 
machine  follows 
closely  establish- 
ed practice  in  the 
construction  o  f 
modern  engine 
lathes,  and  the 
features  of  the 
machine  will  be 
evident  from  the 
illustration  with- 
out requiring  a 
detailed  descrip- 
tion. 

The  principal 
dimensions  of  the 
machine   are   as 

follows:  Swing  over  bed,  ISVi  inches;  swing  over  carriage, 
llVi  Inches;  size  of  front  spindle  bearing,  Z%  by  5  5/10 
inches;  size  of  rear  spindle  bearing,  2  7/16  by  4V4  inches;  di- 
ameter of  hole  through  spindle,  19/16  inch;  diameter  of  spin 
die  nose,  2  11/16  inches;  width  of  belt  for  machine  with  four- 
step  cone  pulley,  SVi  inches;  width  of  belt  for  machine  with 
three-step  cone  pulley,  3%  inches;  size  of  cutting  tool,  %  by 
1»4  Inch;  diameter  of  tailstock  spindle,  2Vi  inches;  length  of 
carriage  bearing  on  bed,  27  inches;  ratio  of  back -gears,  3.27  to 
1  and  10.5  to  1;  size  of  countershaft  pulleys,  12  by  4  inches; 
speed  of  countershaft,  225  to  400  R.  P.  M.;  lengths  of  beds  fur- 
nished on  machine,  6  to  16  feet;  distance  between  centers  for 
machine  with  8-foot  bed,  56  inches;  net  weight  of  machine 
with  8-foot  bed,  3000  pounds;  and  additional  weight  per  foot 
of  bed,  145  pounds. 


Latho    manufactured    by    the    Superior    Uachu 


NEWTON  WORM-WHEEL  HOBBING 
MACHINE 

In  a  worm-wheel  bobbing  machine  which  has  recently  been 
added  to  the  line  of  the  Newton  Machine  Tool  Works,  Inc.. 
Philadelphia,  Pa.,  provision  is  made  for  generating  the  teetli 


with  either  a  ta- 
pered hob  or  fly- 
cutter.  The  gen- 
erating tool  has 
the  general  form 
of  a  tap  and  U  set 
in  the  same  posi- 
tion as  that  occu- 
pied by  the  worm 
when  in  mesh 
with  the  wheel, 
j.  e.,  at  the  same 
distance  from  the 
axis  and  at  the 
same  angle  with 
the  plane  of  the 
wheel.  The  gen- 
eral practice  in 
bobbing  iB  to 
cut  the  wheel 
teeth  to  a  gradu- 
a  1 1  y  increasing 
depth  by  feed- 
ing the  cutter  in  a  radial  direction  toward  the  center  of  the 
wheel.  On  the  Newton  bobbing  machine  this  practice  is  not 
followed;  in  the  present  case  the  cutter  is  fed  along  a  tangent 
to    the    wheel.     As    a    result,    the    smallest    diameter    of    the 


Fix.   2.     Oenentini   W 


1   with   Flj-cutter 


tapered  hob  starts  cutting,  and  as  the  hob  is  fed  across  the 
wheel,  the  taper  causes  the  teeth  to  cut  to  steadily  increasing 
depths.  The  largest  diameter  of  the  hob  cuts  the  teeth  to  the 
required  depth.  Fig.  1  shows  the  machine  generating  a  worm- 
wheel  with  one  of  the  special  tapered  hobs,  and  Fig.  2  shows 
the  teeth  of  a  large  worm-wheel  being  generate<l  by  a  fly- 
cutter.  In  the  latter  case  the  worm-wheel  has  92  teeth  of  2 
pitch  and  triple  lead;  the  outside  diameter  of  the  wheel  is 
47%  inches  and  the  face  width  SVj  inches.  The  cutting  of 
the  teeth  in  this  wheel  was  completed  in  ten  hours. 


Nowton    Worm-wheel    Hohbin^    Machine    equipped    with    One 
of  the  Special  Tapered  Hobs 


BICKNELL-THOMAS  TAPPING  CHUCK 

The  distinctive  features  of  the  frlction-drlven  tapping  chuck 
which  has  been  added  to  the  line  of  the  Bicknell-Thomas  Co., 
Greenfield.  Mass.,  are  the  simplicity  of  the  design  and  the 
compact  form  of  construction  which  has  been  developed. 
The  latter  feature  makes  the  chuck  suitable  for  use  on  many 
machines  where  some  types  of  tapping  chucks  are  too  cum- 
bersome, a  case  in  point  being  on  certain  types  of  multiple- 
spindle  drills  or  tapping  machines  where  the  center  distance 
between  the  holes  is  relatively  small.  The  friction  drive  is 
adjustable  so  that  sufficient  power  can  be  provided  to  drive 
the   tap    under   normal    working   conditions;    but   If   a   hard 
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F.g.    1.     Bicknell-TliomiUl    Friction-driven    lapping   Chuck 

spot  in  the  work  is  encountered  or  some  otlier  abnormal  con- 
dition arises,  the  friction  will  slip  before  sufficient  strain 
develops  to  break  the  tap.  Another  class  of  work  on  which 
this  adjustable  friction  drive  is  of  value  is  in  setting 
up  a  machine  for  tapping  blind  holes.  In  such  cases  an  error 
in  judgment  on  the  part  of  the  operator  is  likely  to  result 
In  driving  the  tap  to  the  bottom  of  the  hole  and  breaking  it. 
With  the  Bicknell-Thomas  tapping  chuck  such  accidents  are 
virtually   impossible. 


Fig.     2.     Driving    Mecha 


of    BickneU-Thomas    Chuck 


Fig.  2  shows  the  driving  mechanism  of  the  Bicknell-Thomas 
chuck,  from  which  it  will  be  seen  that  the  friction  drive  is 
provided  by  a  split  fiber  disk  which  fits  around  a  beveled  cen- 
ter piece.  A  cylindrical  member  located  under  the  jaws  of 
the  chuck  fits  over  the  split  disk,  and  the  two  halves  of  the 
disk  are  forced  against  the  inner  surface  of  this  part  by 
drawing  the  beveled  center  piece  down  into  the  shank  of  the 
chuck.  Thus  provision  is  made  for  adjusting  the  radial  posi- 
tion of  the  halves  of  the  driving  disk  to  give  the  necessary 

power  for  the  size 

J  of  tap  being  used. 

The  adjustment  of 
the  frictions  i  s 
made  by  turning 
the  locking-nut  at 
the  back  o  f  t h  e 
chuck.  It  will  be 
evident  from  Pig. 
3  that  the  chuck 
jaws  are  designed 
in  such  a  way 
that  they  grip 
both  the  round 
shank  of  the  tap 
and  the  squared 
portion  at  the 
These  chucks  are  made  in  five  differ- 
and    the   capacities 


Fig.    3.     Jaws   01    (Jliiick   showing   Provisit 

for  holding  on   both   Round   Sliank  and 

Squared  End  of  Tap 


end    of   the   shank. 

ent   sizes    known   as    Nos.    952    to    950, 

of  these   tools  are   %  to   %    inch,   S/IG   to   %   inch,   %   to    % 

inch,  5/16  to  %  inch,  and  9/16  to  1  inch,  respectively.     They 

are  made  with  an  assortment  of  Morse  taper  shanks  or  straight 

shanks    of   various    diameters   to    meet   the    requirements    of 

different  machines  on  which  this  tapping  chuck  can  be  used. 
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BARRETT   "GASPOWRULE" 

The  accompanying  illustration  shows  a  slide-rule  known  as 
a  "gaspowrule"  which  has  been  developed  by  D.  O.  Barrett, 
8  0  2  S  .  McDon- 
ald St.,  Lima, 
Ohio,  for  use  in 
determining  the 
a  p  p  r  o  X  i  - 
mate  horsepow- 
er developed  by 
four  -  cycle  gas 
and  gasoline  en- 
gines.    The  rule 


also  gives  quite  satisfactory  results  for  two-cycle  semi-Dleeel 
oil  engines.  This  rule  has  been  developed  from  data  obtained 
in  making  a  great  number  of  engine  tests,  and  while  It  is  not 
claimed  that  the  results  are  absolutely  accurate,  it  affords  a 
means  of  rapidly  comparing  the  results  obtained  from  vari- 
ous sizes  of  engines. 


E.  G.  SMITH  POCKET  LEVEL 
The  No.  2  pocket  level  which  forms  the  subject  of  this  de- 
scription is  known  as  the  "Tampa"  which-way  level,  and  Is 
a  recent  product  W  E.  G.  Smith,  315  West  Park  Ave.,  Tampa, 
Fla.  This  tool  consists  of  a  circular  vial  which  Is  fastened 
in  a  steel  casing  1  inch  in  diameter 
by  %  inch  high.  There  are  three 
%-inch  holes  in  the  base  of  the  cas- 
ing for  fastening  the  level  to  a 
larger  surface.  Levels  of  this  type 
may  be  provided  with  a  polished 
brass  base  either  li^  inch  or  2% 
inches  in  diameter.  These  bases 
are  graduated  at  50  to  100  spaces 
respectively,    to    facilitate    pointing 

out  in  which  direction  the  work  is  out  of  level;  and  the 
levels  are  carefully  finished  and  nickelplated,  so  that  to  use 
the  phrase  of  the  manufacturer  "they  are  attractive  enough 
for  a  watch  charm." 


REED  &  PRINCE  MICROMETER 
The  micrometer  caliper  which  has  recently  been  placed  on 
the  market  by  the  Reed  &  Prince  Mfg.  Co.,  Worcester,  Mass.. 
follows  the  general  lines  of  the  micrometer  calipers  which 
have  been  manufactured  by  this  concern  for  the  past  five 
years;  but  the  new  tool  comprises  several  noteworthy  im- 
provements. The  anvil  is  fixed  instead  of  being  adjustable,  and 
this  change  has  made  it  possible  to  reduce  the  depth  of  the 
frame  at  the  anvil  so  that  the  micrometer  can  be  used  In 
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Improved    Reed    &    Prince    Micrometer 

narrower  places.  Adjustment  for  wear  is  made  by  means 
of  a  two-part  thimble;  the  knurled  part  of  this  thimble  is 
permanently  attached  to  the  spindle  and  the  sleeve  or  plain 
part  can  be  rotated,  while  the  spindle  and  anvil  are 
in  contact  with  each  other,  until  the  zero  mark  on  the 
thimble  corresponds  with  the  zero  graduation  on  the 
barrel.  The  two  parts  of  the  thimble  are  a  friction  fit,  and 
when  assembled  together  they  are  locked  in  such  a  way  that 
the  spanner  wrench  provided  for  this  purpose  must  be  used 
when  making  the  adjustment.  There  is  no  danger  of  the  set- 
ting being  accidentally  changed.  This  extremely  simple  ad- 
justment is  easily  and  accurately  made  and  the  same  spanner 
wrench  that  is  used  for  adjusting  the  sleeve  is  also  employed 
for  regulating  the  tension  nut.  A  hardened  bushing  is  pressed 
into  the  frame  to  guide  the  spindle;  and  this  bushing  is 
ground  and  lapped  to  the  required  size.  The  spindle  is  taper- 
threaded  and 
locked  into  the 
thimble  in  such 
a  way  as  to  se- 
cure a  rigid 
joint,  the  end 
being  riveted 
over  to  give 
additional 
strength. 
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LINDGREN   HIGH-SPEED   BENCH   DRILL 

The  F.  W.  Llndgren  Co.,  Rockford,  111.,  has  recently  placed 
on  the  market  a  13-inch  high-speed  bench  drill  which  is 
suitable  for  all  kinds  of  light  drilling  and  is  particularly 
adapted  for  tool  and  die  work.  To  provide  for  operation  at 
high  speed,  all  the  bearings  are  bronze  bushed  and  equip- 
ped   with    ring    oilers,    which    provide    constant    lubrication; 


HOLDEN-MORGAN   PLUG  MILLER 

The  llolden-Morgau  Co.,  Toronto,  Canada,  has  recently 
added  to  its  line  a  machine  for  use  In  turning  the  gas  check 
plug  and  milling  the  thread  for  high-explosive  shells.  In 
addition  to  the  two  operations  referred  to,  the  machine  also 
provides  for  facing  the  plugs.  The  entire  operation  Is  per- 
formed at  a  single  chucking  of  the   work,  and  the  time  re- 


F.    W.    LindgTon    IS-inch    Hig:h-»poed    Bench    Drill 

when  worn,  the  bushings  can  be  readily  replaced.  The 
crown  gear  is  fitted  with  a  thrust  bearing  at  the  end  of  the 
hub,  and  a  fiber  washer  prevents  the  escape  of  oil.  The 
spindle  is  e(iuipped  with  ball  thrust  bearings,  and  the  sleeve 
is  graduated  in  inches.  The  capacity  of  the  machine  Is  for 
drills  up  to  %  inch. 

The  principal  dimensions  of  this  drill  are  as  follows:  Height, 
37%  Inches;  maximum  distance  from  spindle  to  base,  21 
inches;  maximum  distance  from  spindle  to  table,  15  inches; 
diameter  of  column,  31i  inches;  size  of  table,  9  by  U  inches; 
hole  In  spindle.  No.  1  Morse  taper;  width  of  belt  on  coiio 
pulleys,  1%  inch;  width  of  belt  on  tight  and  loose  pulleys, 
1%  Inch;  floor  space  occupied,  32  by  12  inches;  and  net  weight 
of  machine,  155  pounds. 


Holden-Morgmn    MachlnQ    for    turning    uid    mlUmr.  Thread    OD    Gai    Ch*ok 
Flu(t    for    Hirh-ezploaiTO    Shelli 

quired  to  completely  mill  a  plug  is  from  two  to  three  minutes. 
The  machine  is  equipped  with  an  oil  pump,  quick-acting  collet 
and  automatic  stops  for  all  the  feed  movements.  The  method 
of  operation  is  so  simple  that  satisfactory  results  can  be 
obtained  with  unskilled  labor.  The  A.  R.  Williams  Machin- 
ery Co.,  Ltd.,  64-66  Front  St..  West,  Toronto,  Canada,  has  ihe 
exclusive  sales  agency  for  the  machine. 


AMERICAN   HIGH-SPEED   SILENT   CHAIN 
The  characteristic  feature  of  the  high-speed  silent  chains 
manufactured  by  the  American  High  Speed  Chain  Co.,  Indian- 
apolis, Ind.,  Is  the  simplicity  of  the  design.     These  chains  *r« 


Fir.     1.     Amoricftn    Silent     Chain — note     the    Three-part     Construction 


Fi(.    I.     Application    of    the    American    Silent    Chain 
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composed  of  three  parts,  namely,  the  links,  connecting  pine 
and  washers,  which  are  made  of  chrome-nickel  steel  hav- 
ing a  tensile  strength  of  170,000  pounds  per  square  Inch. 
The  links  are  of  sufficient  thickness  to  enable  them  to  be 
casehardened  to  provide  greater  strength  and  durability,  and 
at  the  same  time  allow  the  metal  in  the  interior  portion  of 
each  part  to  be  left  In  its  natural  condition  of  toughness, 
with  the  result  that  the  chain  possesses  the  desirable  prop- 
erty of  flexibility.  The  pins  and  washers  are  also  casehar- 
dened, and  are  said  to  be  practically  indestructible.  The  pins 
are  not  held  stationary;  they  are  free  to  rotate,  and,  there- 
fore, distribute  the  wear  around  the  entire  surface. 

The  links  are  accurately  machined  in  relation  to  the  pin- 
holes and  pitch-line,  and  the  angle  of  the  links  is  GO  degrees, 
which  experience  has  shown  to  be  well  suited  for  maintain- 
ing the  proper  relation  between  the  links  and  the  sprockets 
over  which  they  run.  The  links  are  fitted  perfectly  against 
the  sprocket  teeth  and  make  contact  without  friction,  so  that 
noise  Is  virtually  eliminated.  This  correct  meshing  of  the 
chains  and  sprockets,  and  the  distribution  of  the  load  over  a 
large  number  of  teeth,  is  constant,  regardless  of  the  wear 
which  may  have  developed  from  long  usage.  This  condition 
is  effected  by  an  automatic  adjustment  which  provides  for 
assuming  a  correspondingly  large  pitch  diameter  of  the  wheels 
as  the  teeth  or  bearings  wear  and  the  chain  stretches. 


W.  A.  WHITNEY  CHANNEL  IRON  PUNCH 

The  W.  A.  Whitney  Mfg.  Co.,  Rockford,  111.,  has  recently 
added  to  its  line  of  hand-operated  metal  punches  a  portable 
channel  iron  punch  of  the  same  general  construction  as  the 
No.  2  punch  manufactured  by  this  company.  All  parts  of  the 
new  channel  iron  punch  are  interchangeaible  with  the  stand- 
ard No.  2  punch,  which  enables  shops  to  interchange  punches, 
dies,  etc.,  between  the  two  tools.  The  capacity  of  the  chan- 
nel iron  punch  is  for  holes  up  to  Vt  inch  in  diameter  through 
iron  %  inch  in  thickness;  and  it  is  capable  of  reaching  to  the 
center  of  a  4-inch  channel  iron  with  IVi-inch  flanges.  This 
is  said  to  be  the  only  portalble  channel  iron  punch  on  the 
market 


NEW  MACHINERY  AND  TOOLS  NOTES 

Portable  Magnetic  Separator:  Cutler-Hammer  Clutch  Co., 
Milwaukee.  Wis.  A  portable  outfit  for  use  in  various  depart- 
ments of  a  factory  for  removing  particles  of  iron  from  brass 
scrap. 

Hanger  ■  Insert  for  Concrete:  Diamond  Expansion  Bolt 
Co.,  90  West  St.,  New  York  City.  Two  forms  of  bolts  for 
use  in  concrete  buildings,  to  provide  for  securing  pipe  hang- 
ers and  other  supports  to  the  walls,  ceiling  or  floor. 

Engine  Lathe:  McCoy-Brandt  Machinery  Co.,  House  Build- 
ing, Pittsburg,  Pa.  Heavy-duty  engine  lathe  intended  for 
use  in  machining  shrapnel  shells.  The  machine  is  built  with 
a  swing  of  18  inches  and  an  8-foot  bed.  There  are  six  changes 
of  speed.  The  carriage  is  equipped  with  a  six-hole  turret  or  a 
compound  rest  as  desired. 

Screwdriver  with  Rubber  Covered  Handle:  H.  D.  Smith 
&  Co.,  Plantsville,  Conn.  A  screwdriver  which  has  a  handle 
covered  with  hard  rubber  so  that  a  very  firm  grip  is  secured. 
In  addition,  the  rubber  cover  constitutes  a  safety  feature 
when  the  screwdriver  is  used  on  electrical  apparatus.  The 
tool  measures  11%  inches  in  length. 

Shell-Band  Turning  Lathe:  Jenckes  Machine  Co.,  Sher- 
brooke,  Canada.  A  machine  particularly  adapted  for  turn- 
ing the  copper  rifling  bands  for  use  on  the  larger  sizes  of 
high  explosive  shells.  The  turning  operation  is  performed 
by  roughing  and  finishing  tools  which  are  carried  at  the  front 
and  back  of  the  cross-slide,  respectively. 

Concrete  Drill:  Diamond  E.xpanslon  Bolt  Co.,  90  West  St., 
New  York  City.  An  improved  form  of  drill  for  use  in  brick 
or  concrete.  This  is  an  improved  design  of  the  drill  formerly 
manufactured  by  this  company,  the  chief  improvement  con- 
sisting of  the  provision  of  an  adjusting  screw  for  regulating 
the  power  of  the  blow  delivered  to  the  drill. 

Bar  Bending  Machine:  Wallace  Supplies  Mfg.  Co.,  Chi- 
cago, 111.  A  machine  adapted  for  heavy  bending  operations 
such  as  bending  l^-inch  twisted  reinforcing  bars  to  any 
desired  angle  or  to  a  U-shape.  The  machine  is  also  suitable 
for  bending  ordinary  square,  round  or  flat  Iron  bars;  and 
can   be  arranged  for  bending  channels,  TIrons.  etc. 


Moving  Picture  Outfit:  The  Optigraph  Co.,  Chicago,  111. 
A  portable  moving  picture  projector  which  is  particularly 
adapted  for  industrial  purposes,  such  as  showing  prospective 
purchasers  the  operation  of  machine  tools  in  which  they  are 
interested.  The  apparatus  can  be  operated  from  an  ordinary 
electric  light  socket  and  uses  standard  sized  films  and  slides. 

Work  Cabinets:  Berger  Mfg.  Co.,  Canton,  Ohio.  A  line 
of  pressed  steel  work  cabinets  developed  for  the  purpose  of 
providing  secure  and  convenient  storage  facilities  for  dies, 
tools,  blueprints,  etc.  The  cabinets  are  substantially  con- 
structed of  pressed  sheet  steel,  and  equipped  with  a  heavy 
top  which  can  be  used  as  a  bench  for  laying  out  work. 

Special  Punching  Machine:  Cleveland  Punch  &  Shear 
Works  Co.,  Cleveland,  Ohio.  A  special  punching  machine 
of  unusual  size,  which  was  designed  and  built  for  the  Bethle- 
hem Steel  Co.  for  use  in  performing  all  punching  operations 
involved  In  the  fabrication  of  heavy  steel  sections.  The 
machine  has  a  capacity  for  punching  eight  1-lnch  holes  In 
1-lnch  material. 

Multiple  Spindle  Drill:  Gem  City  Machine  Co.,  Dayton, 
Ohio.  A  44-spindle  machine  built  for  the  purpose  of  drilling 
and  countersinking  holes  in  aluminum  automobile  retaining 
strips.  Kach  of  the  spindles  is  equipped  with  a  combination 
drill  and  countersink,  and  the  machine  Is  constructed  In 
such  a  way  that  any  number  of  spindles  up  to  the  full  capac- 
ity may  be  used. 

Multiple-spindle  Drilling  Machine:  National  Automatic 
Tool  Co.,  Richmond,  Ind.  A  ten-spindle  drill  which  Is  known 
as  the  standard  No.  13  machine  of  the  line  manufactured  by 
this  company.  The  same  type  of  drill  is  also  made  with 
various  numbers  of  spindles  according  to  the  requirements 
of  different  users.  Both  the  table  and  drill  head  are  adjusta- 
ble on  the  column. 

Tapping  and  Countersinking  Machine:  Poese  Machinery 
&  Mfg.  Co.,  Cleveland,  Ohio.  An  automatic  machine  designed 
for  tapping  either  "blind"  or  through  holes  up  to  ^4  inch  In 
diameter.  The  machine  taps  the  hole  to  the  required  depth, 
reverses  and  backs  out  the  tool  without  requiring  the  opera- 
tion of  a  hand  lever  or  foot  treadle.  The  weight  of  the 
machine  is  125  pounds. 

Saw  Setting  Device:  Hunter  Saw  &  Machine  Co.,  Pitts- 
burg, Pa.  A  device  for  setting  the  teeth  of  Inserted-tooth 
saws.  It  Is  a  generally  known  fact  that  in  order  to  obtain 
the  best  results  with  saws  of  this  type,  the  teeth  must  be  set 
at  exactly  the  same  height.  With  the  device  developed  by 
the  Hunter  Saw  &  Machine  Co.,  all  teeth  can  be  set  to  an 
accuracy   of   0.001   Inch. 

Slitting  Machine:  Charles  Lefller  &  Co.,  61  Clymer  St., 
Brooklyn,  N.  Y.  A  machine  for  slitting  metal  sheets  Into 
strips.  It  Is  furnished  with  automatic  power  feed  and  a 
grinding  attachment  for  sharpening  the  cutters.  The  cutters 
are  6%  inches  in  diameter  and  double  edged.  The  machine 
represents  an  improved  design  of  the  slitting  machine  form- 
erly manufactured  by  this  concern. 

Sheet  Metal  Forming  Machine:  C.  L.  Frost  &  Son,  Grand 
Rapids,  Mich.  A  rolling  machine  for  use  In  forming  strips 
of  sheet  metal  Into  various  shapes.  The  capacity  of  the 
machine  is  for  forming  from  4000  to  4500  feet  of  strip  metal 
per  hour.  The  coll  of  material  to  be  formed  is  placed  on  a 
reel  at  one  end  of  the  machine,  from  which  It  is  drawn 
between  the  forming  rolls  as  required. 

Countershaft:  Cincinnati  Tool  Co.,  Norwood,  Cincinnati, 
Ohio.  A  "single-pull"  countershaft  In  which  the  oscillating 
lever  to  which  the  cord  is  attached  is  kept  in  position  by  a 
compression  spring  which  locks  the  shifter  bar  at  the  end 
of  each  stroke.  A  single  pull  of  the  cord  stops  or  starts  the 
machine;  and,  of  course,  the  height  of  the  celling  does  not 
affect  the  operation  of  the  countershaft. 

Sanitary  Water  Cooler:  L.  G.  Stebblns,  New  London.  Conn. 
.\  drinking  water  cooler  particularly  suited  for  shop  use. 
The  ice  is  placed  In  a  separate  compartment  at  the  top  of 
the  cooler  and  the  water  melted  from  it  runs  down  through 
a  pipe  into  a  false  bottom,  from  which  it  Is  drawn  off.  The 
ice  chamber  is  surrounded  by  an  air-tight  compartment  which 
prevents  the  ice  melting  too  rapidly. 

Shrapnel  Shell  Grinding  Fixture:  Ransom  Mfg.  Co., 
Osbkosh,  Wis.  A  fi.xture  designed  for  use  in  removing  the 
center  bosses  from  shrapnel  shells  by  grinding.  This  fixture 
is  used  in  connection  with  a  Ransom  disk  grinding  machine, 
and  enables  this  work  to  be  done  very  rapidly  and  accu- 
rately. In  finishing  shells  in  this  way,  the  work  is  placed  In 
a  V-block  and  does  not  require  to  be  clamped. 

Belt  Shifter:  Diamond  Clamp  &  Flask  Co.,  Richmond,  Ind. 
This  belt  shifter  has  been  developed  to  reduce  the  possi- 
bility of  accidents  in  shifting  belts.  It  is  applicable  to  any 
type  of  countershaft  which  has  a  tight  and  loose  pulley; 
but  It  cannot  be  used  on  a  countershaft  that  has  a  reverse 
pulley.  This  shifter  is  made  in  five  different  sizes  for  hand- 
ling belts  ranging  from   Pj   to  6  inches  In  width. 

Autogenous  Welding  Table:  Cave  Welding  &  Mfg.  Co., 
Springfield.  Mass.  A  universal  table  designed  to  facilitate 
repair  welding  and  manufacturing  operations  in  which  weld- 
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ing  has  to  be  done.  The  table  is  particularly  suitable  for 
use  where  it  is  desirable  to  strap  the  work  down,  and  then 
alter  the  position  of  the  table,  as  may  be  retjuired,  without 
loosening  the  straps  until  the  welding  Is  finished. 

Heavy  Wire  Drawing  Machine:  Morgan  Construction  Co., 
Worcester,  Mass.  A  machine  developed  for  use  In  drawing 
large  wire  of  round,  square  or  hexagon  sections.  The  accu- 
racy of  the  product  turned  out  in  this  way  enables  the  stock 
to  be  handled  in  the  gripping  dies  of  automatic  forming 
machines  which  require  a  smooth,  clean  bar  of  accurate  size. 
The  capacity  of  the  machine  is  for  drawing  wire  In  sizes  up 
to  IVi   inch  in  diameter. 

Saw  Tooth  Grinding  Machine:  Huther  Bros.  Saw  Mfg. 
Co.,  1108  University  Ave.,  Rochester,  N.  Y.  A  special  type 
of  grinding  machine  for  use  in  sharpening  saws  of  the  In- 
serted-tooth  type  which  are  used  for  cutting  off  bar  stock 
and  structural  material.  The  grinding  wheel  can  be  set 
for  various  tooth  angles.  In  operation,  the  saw  is  mounted 
on  an  adjustable  table  which  is  carried  by  the  base  on  which 
the  grinding  wheel   is  mounted. 

Multiple-spindle  Drill:  National  Automatic  Tool  Co.,  Rich- 
mond, Ind.  A  No.  12  macliine  whicli  is  equipped  with  the 
company's  regular  type  of  attachment  for  throwing  in  or 
disengaging  the  power  feed,  and  for  making  other  adjust- 
ments. Two  changes  of  power  feed  are  provided,  and  there 
are  four  changes  of  speed  ranging  from  350  to  1020  revolu- 
tions per  minute.  The  machine  is  equipped  with  a  tapping 
attachment.     Its  weight  is  2000  pounds. 

Annealing  Boxes:  Pittsburg  Annealing  Box  Co.,  Pittsburg, 
Pa.  Reinforced  boxes  designed  to  withstand  the  intense 
heat  omployod  in  annealing  furnaces.  For  this  purpose 
forged  supports  or  pedestals  are  provided  which  are  riveted 
to  the  bottom  and  edges  of  the  annealing  boxes  at  the  points 
subjected  to  the  greatest  strains.  The  pedestals  support  the 
boxes  at  a  sufflclent  height  from  the  floor  of  the  furnace  to 
permit  a  complete  circulation  of  the  hot  gases  all  around  the 
boxes. 

Filing  Machine:  Robinson  Tool  Works,  Inc.,  Waterbury, 
Conn.  A  No.  2'/^  macliine  which  has  been  developed  to  meet 
the  demand  for  a  filing  machine  of  larger  capacity  than  has 
formerly  been  made  by  this  company.  Either  regular  flies 
or  special  flies  with  Vi-inch  shanks  can  be  used  in  the 
machine.  The  table  is  adjustable  for  any  angle  of  clearance 
in  the  die  which  is  to  be  filed,  and  has  a  working  surface 
8  inches  square.  The  machine  makes  600  strokes  per  minute 
and  weighs  50  pounds. 

Shell  Banding  Press:  Chapman  Double  Ball  Bearing  Co. 
of  Canada,  Ltd.,  Toronto,  C'anada.  A  machine  for  use  in 
compressing  the  copper  rifling  bands  onto  shrapnel  shells. 
This  press  is  of  about  the  standard  design;  it  has  an  8-inch 
ram,  a  stroke  of  8  inches,  and  a  pressure  capacity  of  75  tons. 
The  die  is  made  with  eight  wedge-shaped  fingers  which  are 
forced  against  the  copper  band  when  the  ram  is  raised,  by 
means  of  tapered  surfaces  on  the  outside  of  the  wedges 
which  engage  a  hardened  steel  ring  secured  to  the  top  of  the 
press. 

Plain  Turning  Lathe:  Earle  Gear  &  Machine  Co.,  Stenton 
and  Wyoming  Aves.,  Philadelphia,  Pa.  A  heavy-duty,  plain 
turning  latlie  built  especially  to  meet  the  requirements  of 
machining  shrapnel  and  high  explosive  shells.  The  design 
has  been  developed  along  extremely  simple  lines  and  par- 
ticular attention  lias  been  paid  to  securing  a  very  rigid 
machine.  The  bed  is  7  feet  long  and  is  cast  integral  with 
the  headstock.  Eight  spindle  speeds  are  available  and  there 
are  twenty-four  combinations  of  feed  and  speed..  The  ma- 
chine is  made  in  three  sizes  of  18,  20,  and  24  inches. 

Precision  Computer:  Computer  Mfg.  Co..  2.')  California  St., 
San  Francisco,  Cal.  A  circular  slide-rule  which  has  been  de- 
veloped by  Louis  Ross,  anil  which  is  manufactured  by 
the  company  referred  to.  The  instrument  consists  of  a 
graduated  dial  which  rotates  under  a  slotted  cover,  a  float- 
ing guide,  and  a  slide  mounted  beside  the  slot.  The  opera- 
tion of  the  dial  gives  results  to  an  accuracy  of  five  significant 
figures.  The  slide  carries  a  miniature  of  the  dial  and  may 
be  used  separately  to  obtain  an  accuracy  of  three  figures;  it 
is  used  in  connection  with  the  dial  to  check  the  result  ob- 
tained and  to  locate  the  decimal  point. 


Years  ago  builders  of  transmission  machinery  turned  shaft- 
ing for  their  customers,  but  now  the  manufacture  of  turned 
shafting  Is  no  longer  a  prolitabic  part  of  the  business.  Power 
^transmission  machinery  concerns  make  hangers,  couplings, 
clutches,  pulleys,  sheaves,  etc.,  and  furnish  turned  or  cold- 
polled  shafting  that  Is  bought  from  the  regular  shaft  mak- 
ing concerns.  Turning  shafting  is  somewhat  like  steel  mill 
production,  being  a  tonnage  proposition.  The  power  trans- 
mission concerns  generally  buy  their  shafting  and  sell  It  at  a 
small  profit  to  their  customers  when  filling  orders  for  power 
transmission  equipment. 


MACHINE   FOR   MILLING   SPIRAL 
GROOVES 

BY  OEOBGB  WEESEB.  JB.' 

We  recently  received  an  order  which  required  two  spiral 
grooves  1/16  inch  deep  by  %  inch  wide,  with  a  lead  of  1 
inch,  to  be  milled  in  rods  %  inch  In  diameter.  Thla  work 
did  not  have  to  be  very  accurate,  a  tolerance  of  0.005  Inch 
being  allowed.  We  used  the  milling  machine  and  dividing 
head  for  cutting  the  grooves  in  the  first  lot  of  rods,  but  this 
method  required  a  separate  cut  to  be  made  tor  each  of  the 
two  grooves  in  the  rod,  and  consequently  took  considerable 
time.  To  enable  the  work  to  be  bandied  more  rapidly,  I 
designed  a  special  machine  for  milling  the  two  spiral  grooves 
simultaneously,  thus  greatly  increasing  the  rate  of  production. 

When  using  this  machine  It  is  first  necessary  to  make  a 
pilot  or  "leader"  from  a  piece  of  rod  G  or  8  inches  long  and 
of  the  same  diameter  as  the  work.  This  leader  has  two  spiral 
grooves  cut  in  It  of  the  same  lead  that  it  Is  required  to  mill, 
and  is  threaded  on  one  end  to  enter  a  tapped  hole  In  the 
end  of  the  work.  In  assembling  the  machine,  the  leader  Is 
passed  through  the  guide  bushing  A  and  moved  past  the 
milling  cutters  B  to  engage  the  nut  C  on  the  machine,  which 
controls   the   lead   of  the  spiral  grooves   that  are   milled   in 
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the  work.  The  leader  Is  now  set  so  that  the  rod  to  be  milled 
will  come  Into  contact  with  the  cutters;  this  rod  is  then 
screwed  onto  the  leader  and  a  clamp  Is  attached  to  a  rod  at 
a  point  beyond  the  machine,  so  that  it  can  be  turned  by  hand, 
very  little  effort  being  required. 

It  win  be  evident  that  as  the  rod  Is  turned,  it  is  also 
drawn  past  the  cutters  through  the  connection  of  the  threaded 
leader  in  the  nut  C;  and  that  after  the  pilot  has  passed 
through  the  nut  the  grooved  rod  enters  the  nut  and  acts  as 
its  own  leader.  When  pushed  to  its  full  capacity,  the 
machine  will  cut  the  spiral  grooves  at  the  rate  of  6  Inches  of 
rod  per  minute,  but  under  ordinary  operating  conditions  the 
rate  of  production  Is  about  3  inches  of  rod  per  minute.  The 
machine  is  so  simple  that  any  boy  of  average  intelligence 
can  be  taught  to  run  It.  When  the  milling  of  the  spiral 
groove  In  the  rod  Is  completed,  the  rod  Is  cut  up  into  pieces 
of  the  required   length  ready  for  use. 

Having  referred  to  the  work  done  by  the  machine,  a  brief 
description  will  now  be  given  of  Its  design  and  construction. 
The  arrangement  of  the  guide  bushing  A.  milllDK  cutters  B. 
and  lead  nut  C  have  already  been  referred  to.  It  will  be 
seen  that  the  nut  C  is  carried  at  the  end  of  threaded  bush- 
ings D.  The  lead  nut  is  formed  by  means  of  set-ecrews  E 
which  have  pilots  at  their  ends  that  are  of  the  proper  size 
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to  engage  the  grooves  In  the  rod  without  any  lost  motion. 
The  set-screwB  E  are  provided  with  lock-nuts,  as  shown ; 
and  a  locli-nut  F  is  also  provided  to  hold  the  threaded  bush- 
ing D  in  the  required  position.  The  outboard  bearings  O  and 
H  in  which  the  spindles  are  carried  are  threaded  into  the 
frame  of  the  machine  so  that  they  can  be  readily  removed 
when  it  is  necessary  to  change  the  cutters.  It  will  also  be 
noticed  that  adjusting  collars  /  are  provided  at  the  pulley 
ends  of  the  spindles.  The  angles  J  and  K  are  equal  to  the 
spiral  angles  of  the  grooves  being  milled. 
*     •    • 

CUTTING  OFF   SHRAPNEL  BLANKS  ON 
NEWTON   COLD   SAWS 

The  demand  which  has  been  created  by  the  manufacture  of 
shrapnel  and  high-explosive  shells  in  this  country  for  ma- 
chines to  cut  oft  short  lengths  from  bar  stock  ranging  from 
3  to  9  inches  in  diameter,  led  the  Newton  Machine  Tool  Works, 
Inc.,  Philadelphia,  Pa.,  to  make  a  special  study  of  the  require- 
ments which  are  imposed  upon  machines  employed  for  this 
purpose.  Investigations  were  conducted  in  plants  of  American 
and  Canadian  manufacturers  and  special  tests  were  run  off  in 
the  Newton  Works.  The  data  gathered  from  these  sources 
has  made  possible  the  standardization  of  equipment  for  cut- 
ting off  onfi,  two,  three,  five  and  any  other  number  of  bars 
at  a  single  operation. 
The  machine  shown 
in  the  accompanying 
illustration  is  ar- 
ranged for  cutting 
off  three  blanks  from 
three  bars  3%  inches 
in  diameter  at  a 
time;  and  although 
much  higher  feeds 
are  possible  for 
demonstration  pur- 
poses or  even  for 
continuous  opera- 
tions  over  consider- 
able periods  of  time, 
the  rate  of  feed 
recommended  for 
regular  work  is  2 
inches  per  minute 
when  cutting  three 
bars  simultaneously, 
and  2^^  inches  per 
minute  when  cutting 
one  bar  at  a  time. 

In  order  to  increase  the  rate  of  production  by  decreasing 
the  lose  of  time  which  formerly  occurred  in  setting  up  work 
in  the  machine,  the  use  of  a  stock  feeding  trolley  is  recom- 
mended. Such  an  equipment  acting  in  connection  with  the 
Newton  air-controlled  clamp  with  which  the  machine  is  pro- 
vided, saves  a  considerable  amount  of  time  which  would 
otherwise  be  lost  between  cutting  operations,  and  also  reduces 
the  number  of  operators  required  to  run  the  multiple  ma- 
chines. The  rates  of  feed  which  have  been  previously  re- 
ferred to  are  calculated  for  constant  service  during  twenty- 
four  hours  per  day;  and  in  determining  these  rates,  consid- 
eration has  been  giveji  to  the  cost  of  maintenance — especially 
in  regard  to  saw  blades.  In  the  Newton  cold  saws,  all  bear- 
ings are  bronze  bushed,  the  driving  worm-wheel  Is  made  of 
phosphor-bronze,  and  the  worm  is  of  hardened  steel  with  a 
roller  bearing  to  receive  the  thrust.  The  machine  is  provided 
with  a  lubricant  pump  and  piping,  and  all  gears  are  covered 
to  conform  with  the  most  stringent  safety  laws. 
•     •     * 

Proper  heat-treatment  makes  possible  the  use  of  gears  of 
less  heavy  sections  than  would  otherwise  be  required,  and 
while  this  may  not  be  necessary  to  save  weight,  It  may  be 
desirable  to  economize  in  space.  The  greatest  advantage  of 
Tieat-treated  gears,  however,  is  their  long  life,  which  means 
the  elimination  of  repairs  and  replacements. 


NEW  IDEAS  IN  MECHANICAL  EDUCATION 

A  number  of  new  ideas  in  engineering  and  trade  education 
have  been  inaugurated  during  the  last  few  years,  many  of 
which  give  promise  of  considerable  success.  The  most  im- 
portant of  these  is  the  "cooperative"  engineering  course  at 
the  University  of  Cincinnati.  In  order  to  give  the  student 
of  engineering  a  theoretical  and  at  the  same  time  a  practical 
training,  a  course  of  six  years'  study  has  been  adopted. 
During  this  period  the  students  work  alternate  weeks  in 
the  shops  of  the  city  and  in  the  class-rooms  of  the  uni- 
versity. The  students  are  arranged  in  pairs,  bo  that  when 
one  of  them  works  in  the  shop,  the  other  receives  class-room 
instruction.  The  next  week  the  two  students  will  change 
places.  In  this  way,  the  practical  and  theoretical  training 
is  carried  on  simultaneously,  with  very  satisfactory  results 
During  the  summer  months  the  students  work  the  entire 
time  in  the  shops.  A  system  of  this  type,  of  course,  can  be 
instituted  only  in  large  industrial  centers,  where  there  are 
great  numbers  of  shops,  each  of  which  Is  willing  to  take  one 
or  more  pairs  of  students  for  training.  Possibly  there  Is 
not  another  city  in  the  United  States  so  well  fitted  for  this 
type  of  engineering  education  as  is  Cincinnati.  Neverthe- 
less, the  method  must  be  considered  as  showing  the  most 
advanced  idea  in  engineering  education  at  the  present  time. 

A  similar  plan 
adapted  to  mecliani- 
cal  trade  education 
has  been  adopted  by 
the  high  schools  of 
Fitchburg,  Mass.,  the 
idea  having  been  pat- 
terned after  the  Cin- 
cinnati plan.  In 
this  case,  the  boys 
who  wish  to  be  ap- 
prenticed in  the 
shops  of  the  city  are 
given  an  opportunity 
to  acquire  training 
in  the  shops  at  the 
same  time  that  they 
receive  a  high  school 
education.  The 
course  here  is  four 
years,  the  first  of 
which  is  spent  en- 
tirely in  the  school, 
while  the  next  three 
years  are  spent  one 
week  in  the  shop  and  one  week  at  the  high  school,  the  boys 
being  arranged  in  pairs  for  this  purpose  and  alternating  with 
each  other. 

In  Worcester,  Mass.,  a  distinct  step  toward  better  trade 
education  also  has  been  taken.  The  Worcester  Trade  School, 
the  first  building  of  which  was  opened  in  the  early  part  of 
1910,  Is  intended  to  give  a  complete  trade  training  to  boys 
and  young  men  between  fourteen  and  twenty-five  years  of 
age.  Instruction  is  offered  In  machine  work,  toolmaklng, 
pattern  making,  power  plant  engineering,  and  a  number  of 
other  trades.  Each  course  comprises  four  years,  and  the  hope 
is  that  when  a  boy  has  finished  his  course  in  this  (fade 
school,  he  will  be  able  to  obtain  work  in  his  trade  at  Joutuey- 
man's  wages.  A  complete  shop  equipment  is  maintained  for 
this  purpose,  and  the  work,  so  far  as  possible,  is  conduci 
along  commercial  lines.  It  has  been  stated  by  Worci 
manufacturers  that,  if  anything,  the  boys  who  have  been 
trained  for  four  years  in  the  trade  school  are  worth  mi 
at  the  end  of  that  time,  than  those  who  have  been  regulafl? 
apprenticed  in  the  shop.  This,  of  course,  Is  due  to 
fact  that  when  apprenticed  in  the  shop,  the  boy  is  often  ki 
on  the  same  class  of  work  for  long  periods  of  time,  whereas 
in  the  trade  school  he  is  given  an  opportunity  to  broaden  his 
knowledge,  on  account  of  the  greater  diversity  of  the  work 
which  he  is  called  upon  to  do. 


Newton    Cold    Saw    equipped    with    Hultiple    Work-holdinr    Fixture    for 
cutting   off   Shrapnel    Shell    Blanks 
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A  new  Idea  In  engineering  laboratories  has  also  been  de- 
veloped recently.  The  old  method  of  equipping  an  engineer- 
ing laboratory  at  a  school  of  technology  was  to  buy,  or  to  ob- 
tain as  gifts,  a  variety  of  machines,  equip  the  plant  and  test- 
ing room,  and  give  the  students  year  after  year  the  same 
stereotyped  course  of  practice  and  study.  That  was  a  con- 
venient and  simple  method,  as  the  Instructor  met  few  new 
problems,  but  after  a  few  years  the  equipment  became  obso- 
lete, and  the  students  seldom  obtained  a  knowledge  of  the 
latest  practice.  The  new  idea  Is  exemplified  in  the  Mason 
Laboratory  of  the  Sheffield  Scientific  School  at  Yale  Uni- 
versity, and  aims  at  a  constant  rotation  of  the  equipment. 
No  machines  are  bought— in  fact,  they  are  not  even  accepted 
as  gifts,  a  radical  departure  in  the  practice  of  an  endowed 
college  or  university;  but  Prof.  Breckenridge,  who  is  In 
charge  of  the  mechanical  engineering  department,  accepts 
with  appreciation  the  loan  of  any  machines — from  electrical 
machinery  and  steam  engines  to  machine  tools  and  motor- 
cycles— for  experimental  purposes.  In  order  to  carry  out — by 
their  aid— a  number  of  tests,  covering  a  period  of  several 
months.  Then  the  machines  are  returned  to  the  manufac- 
turers in  perfect  condition,  and  other  tools  and  machines  take 
their  place. 

It  is  easy  to  see  how  great  are  the  advantages  of  this  system 
over  the  old  permanent  equipment  system.  In  the  first 
place,  the  students  have  an  opportunity  to  familiarize  them- 
selves with  a  much  greater  variety  of  machinery  during  their 
term  at  college.  They  constantly  see  new  things;  their  In- 
terest is  Increased;  they  do  not  get  an  opportunity  to  look 
upon  their  education  as  a  fixed  quantity — they  become  more 
aware  of  their  limitations — a  most  Important  thing  for  a 
college  student;  and,  last  but  not  least,  their  whole  educa- 
tion is  more  complete,  and  more  in  harmony  with  conditions 
In  the  outside  world. 

There  Is  also  another  Important  aspect  to  the  system  of 
constantly  changing  the  equipment.  The  effects  upon  the 
professors  and  Instructors  themselves  must  be  very  valuable. 
They  are  In  this  way  enabled  to  obtain  first-hand  knowledge 
of  new  developments,  and  they  are  forced  to  keep  pace  with 
the  progress  of  actual  practice.  The  system  Increases  their 
interest  in  their  work,  as  it  eliminates  much  of  the  set  routine 
of  the  same  tests  being  made  over  and  over  again,  and  the 
same  machines — often  old — being  used  constantly  for  demon- 
stration purposes.  It  presents  to  them  new  problems  which 
must  be  solved — thus  preventing  them  from  petting  into  a 
rut.  Briefly,  it  ties  the  school  and  practical  engineering 
closely  together,  and  It  Is  to  be  expected  that  the  plan  will 
be  adopted  by  many  more  engineering  educational  institu- 
tions In  the  future. 

•     *     * 

In  investigations  to  determine  the  effect  of  relative  humid- 
ity on  oak-tanned  leather  belts,  made  by  Prof.  William  W. 
Bird  and  Francis  W.  Roys,  of  Worcester,  Mass.,  as  reported 
in  a  paper  before  the  American  Society  of  Mechanical  Engin- 
eers, the  general  conclusions  arrived  at  are  as  follows: 

1.     If  a  belt  be  set  up  at  low   relative  humidity,  slipping 

will  probably  occur  If  the  humidity  Increases  to  any  great 

extent,  especially  it  accompanied  by  a  rise  In  temperature. 

C     If  B  belt  be  set  up  at  high  relative  humidity,  excessive 

||         pressure   on    the   bearings   and    stretching    of   the    belt    will 

U|.        result  from  a  decided  decrease  in  humidity,  especially  If  ac- 

cottpanled  by  a  fall  In  temperature. 

'  '•       8?    If  a  belt  be  set  up  at  a  medium  relative  humidity,  the 

•  \     tensions  will  not  be  excessive  at   lower  humidities,  nor  will 

,d^Ul«re  be  any  great  danger  of  slipping  at  higher  humidities, 

^^■Wess    accompanied    by    excessive    temperature    changes;    in 

other  words,  the  factor  of  safety  in  the  ordinary  bolt  rules  Is 

|>.^UAfflc.iont  to  take  care  of  the  effect  of  changes  in  the  relative 

numidlty  if  the  set-up  be  made  at  a  medium  per  cent  of  rela- 

"^ivp  humidity. 

'4.  It  a  belt  be  set  up  at  any  relative  humidity  with  a 
spring  or  gravity  tightener,  a  load  50  per  cent  greater  than 
the  standard  can  l>e  transmitted  at  either  high  or  low  humid- 
ity without  danger  of  stretching  the  belt,  slipping  or  excessive 
pressure   on    the   bearings. 


THE   ELECTRIC   INCANDESCENT   LAMP 

October  L'l  will  be  commemorated  as  the  thirty-sislh  anni- 
versary of  the  invention  of  the  electric  incandescent  lamp  by 
Thomas  A.  Edison.  Carbonized  cotton  thread  and  narrow 
paper  strips  were  used  first  tor  the  filaments,  but  were  too 
fragile  and  short-lived  to  be  commercially  used.  A  search 
tor  grasses  and  fibers  throughout  the  world  resulted  in  the 
discovery  of  the  value  of  Japanese  bamboo  for  the  purpose, 
and  carbonized  bamboo  was  the  only  substance  used  for  about 
ten  years.  This  was  followed  by  the  "squirted"  filament, 
employing  carbonized  cellulose  In  one  form  or  another,  next 
the  metallized  carbon  filament,  then  the  pressed  tungsten 
filament  and  finally  the  special  form  of  drawn  tungsten  wire 
used  in  the  modern  Mazda  lamps.  Working  down  from  a 
consumption  of  four  or  five  watts  of  electrical  energy  per 
candlepower  In  the  carbon  filament  lamps  to  the  standard  a 
few  years  ago  of  3.10  watts  per  candlepower,  the  Mazda  lamp 
has  brought  this  down  In  about  five  years  to  about  one  watt. 
In  the  larger  sizes  of  Mazda  gas-filled  lamps,  the  reduction 
in  current  consumption  has  reached  the  low  level  of  nearly 
a  half-watt  per  candlepower.  And  no  one  can  forecast  the 
marvels  that  are  yet  to  be  unfolded  in  electric  lamps  and 
methods  of  lighting.  Light  without  heat  Is  the  Ideal,  but 
that  is  still  tar  oft.  The  electric  Incandescent  lamp  of  today 
contains  the  cheapest  form  of  filament  that  has  ever  been 
produced,  but  some  day  it  will  be  better  and  cheaper  still. 
•     •     • 

An  Interesting  paper  has  been  read  before  the  Academy  of 
Sciences,  in  Paris,  describing  experiments  undertaken  to  de- 
termine the  velocity  of  the  waves  used  In  wireless  telegraphy. 
These  experiments  were  undertaken  first  between  Paris  and 
Toulon  in  France,  and  finally  between  Paris  and  Washington. 
The  methods  employed  to  measure  the  time  enabled  the 
measurement  precisely  of  an  Interval  of  0.00001  second.  It 
was  found  that  the  wireless  telegraphy  waves  are  carried 
along  the  surface  of  the  earth  with  a  velocity  slightly  lesi 
than  that  of  light. 

PERSONALS 

H.  C.  Elliott,  vice-president  of  the  Marshall  &  Huschart 
Machinery  Co.,  Chicago,  resigned,  his  resignation  taking  effect 
September  1. 

R.  S.  Bryant,  for  many  years  consulting  engineer  of  the 
Standard  Welding  Co.,  Cleveland,  Ohio,  has  been  appointed 
factory  manager  in  charge  of  all  manufacturing. 

H.  L.  Wittstein,  efficiency  engineer  with  the  Knox  Motors 
Co.,  Springfield,  Mass.,  has  resigned  to  take  the  position  of 
assistant  to  the  management  of  the  Standard  Fuse  Corpora- 
tion of  Paulsboro,  N.  J. 

L.  F.  Hamilton,  advertising  manager  of  the  National  Tube 
Co.,  Pittsburg,  Pa.,  was  awarded  a  gold  medal  for  planning 
the  exhibits  of  the  National  Tube  Co.  at  the  Panama-Pacific 
International  Exposition   in   San   Francisco. 

L.  S.  Neuschul,  engineer  and  director  of  M.  Mett  Engineer- 
ing Co.,  Petrograd,  Russia,  Is  making  a  trip  through  the 
Middle  West  for  the  purpose  of  obtaining  a  representation 
for  a  few  more  lines  of  machine  tools  in  Russia. 

B.  J.  Morrison,  mechanical  engineer  and  general  manager  of 
the  National  Supply  &  Equipment  Co.  of  Philadelphia.  Pa.,  Is 
in  Europe  on  a  three  to  five  months'  business  trip,  acting  ae 
consulting   engineer   for  some   American   concerns. 

A.  B.  Hazzard,  president  of  the  Falcon  Motor  Truck  Co.  of 
Detroit.  Mich.,  has  been  appointed  general  works  manager 
of  the  Hall  Switch  &  Signal  Co..  Garwood,  N.  J.  Mr.  Hazzard 
was  for  ten  years  general  manager  of  the  J.  Morton  Poole  Co.. 
Wilmington,   Del. 

W.  S.  Hardy,  for  the  past  eleven  years  connected  with  the 
Diamond  RublH^r  Co.  and  the  B.  F.  Goodrich  Co..  and  lately 
in  charge  of  the  sales  of  their  mechanlcjil  rubber  goods 
division,  has  been  appointed  sales  manager  of  the  Boston 
Belting  Co.,  Boston,  Mass.,  manufacturer  of  mechanical  rubber 
goods. 

A.  B.  Howard,  for  many  years  connected  with  the  New 
York  office  of  the  American  Express  Co..  65  Broadway,  has 
sailed  for  Buenos  Aires  to  establish  the  Initial  South  Ameri- 
can office  of  the  American  Express  Co.,  wliere  Mr.  Howard, 
as  manager  of  the  South  American  department,  will  make 
his  headquarters. 

John  J.  Eberhardt.  foreman  with  the  SImonds  Mfg..  Co..  has 
been  promoted  to  the  position  of  superintendent  of  the  Fitch- 
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Simple 
Control 


For  Easy  Operation 


That's  characteristic  Brown  &  Sharpe  design — simplifying 
and  centralizing  the  control  so  that  operation  is  easy  and 
natural.  Every  handwheel  and  lever  is  located  where  an  oper- 
ator can  get  at  it  without  reaching.  Speeds  and  feeds  are 
quickly  controlled  from  a  single  point.  Through  this  mechanism 
an  almost  universal  range  of  independent  speeds  and  feeds  can 
be  instantly  secured.  The  two  levers  around  the  dial  at  the  left 
of  the  machine  marked  "Head"  and  "Table"  control  the  speed 
of  the  respective  parts. 


For  Fast  Production 


This  mechanism  is  an  important  factor.  To  begin  with,  the 
most  productive  combination  of  speed  and  feed  can  ahrays  be 
obtained,  and  obtained  quickly  too.  Then  the  long  lever  behind 
the  dial  controls  the  entire  machine,  independent  of  the  grinding 
wheel.  By  pressing  down  on  this  lever  the  table  and  headstock 
are  instantly  stopped — one  simple  motion  does  it.  The  work 
can  be  quickly  removed,  another  piece  put  in,  the  lever  pulled 
back,  and  the  machine  is  again  in  operation.  Non-productive 
time  between  grinding  is  thus  reduced  to  a  minimum. 


For  Uniform  Results 


in  the  quality  of  work  and  cost  of  production  you  have  exactly 
the  required  features  in  Brown  &  Sharpe  machines.  When  a 
job  is  done  under  conditions  that  give  satisfactory  production 
the  natural  thing  to  do  when  that  job  comes  in  again  is  to  dupli- 
cate those  conditions. 

That's  very  easy  with  our  variable  speed  mechanism.  If 
slight  variations  are  necessary  to  meet  some  new  condition  the 
combination  of  speed  and  feed  can  be  varied  to  suit.  The  best 
working  conditions  are  always  available,  keeping  costs  low  and 
uniform. 


Brown   &    Sharpe    Mfg.    Co.. 


OFFICES-    20  Vcsey  St.,  New  York;  654  The  Bourse,  Phlladelj'hU,  Pa.;  6;6-6:i0     Washington     Blvd., 
Rochi'stor'.   N.   T.;    Boom  419,   University   Block,  Syracuse,   S.   ^i. 

representatives:      Boird    Machinery    Co..    PlttsburRh.    Pa.,    Erie,    Pa.;    Carey   Machinery  A   Supply  Co. 
O      In.UiinapoUs     Inil.;   Paclllc  Tool  &  Supply  Co.,  San   Francisco,   Cal.;   Strong,  t  arllsle     &     Haniii 
Mililiiii.r.v   k-   Supply   Co.,    St.    Louis,   .Mo.;    Perlne  Machinery   Co.,    Seattle.    Wash.:    Portland   Ma.-hl 


Chicago,     111,;     305     Chamber     of     Commerce     Bldg,, 


Baltimore.  : 
Co.,  Cleveland.  0 
'o..    Portland,   Ore, 
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No.  11  Plain  Grinding  Machine 

This  representative  of  our  line,  shown  above,  in  addition  to  being  equipped  with  the 
feature  just  described  is  entirely  self-contained,  resulting  in  a  more  efficient  drive, 
the  pi'actical  elimination  of  overhead  worl<s,  and  adaptability  to  motor  drive. 

A  high  degree  of  accuracy  in  the  work  produced  is  assured  by  the  true,  carefully  made 
alignments  and  the  solid  support  and  rigid  construction  which  insure  the  maintenance 
of  the  original  accuracy  through  years  of  service.  And  pi-oduction — well,  it's  a  very  un- 
reasonable demand  in  this  direction  that  this  machine  cannot  meet.  In  fact  on  some  work 
the  productive  capacity  of  the  machine  is  limited  to  the  speed  of  the  operator  in  handling 
the  work.  In  this  connection  there's  an  advantage  that  cannot  be  over-emphasized.  This 
machine  is  so  handy,  efficient,  and  smooth-running  that  an  operator  has  no  difficulty  in 
maintaining  maximum  and  uniform  production  throughout  the  day.  There's  no  after- 
noon fatigue  attendant  upon  the  operation  of  these  machines.  Your  operators  will  like 
them.    So  will  your  production  men. 

If  your  shop  is  not  equipped  with  any  of  these  handy  machines  get  in  touch  with  us 
and  we  will  show  you  where  we  can  reduce  your  grinding  costs  and  keep  them  uniform. 
Descriptive  literature  free  on  request,  also  our  booklet,  "Points  About  Grinding  Wheels 
and  Their  Selection." 


Providence,    R.    I.,   U.   S.   A. 


CANADIAN   AGENTS:     The   Csnndlnn    Knlrbnnks. Morse    Co 
FOREIGN    AGENTS:     Iluok    & 
V.    IxnvciuT.     Coin'nhdgi'n.     Don 
Fruiicp;    I.ligo.    Ki'IkIiiiu:    Turin 
Strong,    Manlln.    P.    I. 


Ltd..    Montr.-nl.   Toronto,   Wlnnlpcf.  Cal(irr.  V«nconT«r.  St.  John. 
Hlfkmnn.    I.til..    Ix)mlon.    Blrmlnxtiam.    .M«nctie»tfr.    SticlMold.    Gltseow;    F.    O.    Krct»<-hm»r   A    Co..    FrMkfnrt    •/»!..    Ofrainj. 
imnrk.    .Stockholm.    Swodpn.    Cbrlatlnnla.     Norway;    Scluiclinr,lt    A    Srhutto.    Pelrocmd.    RumU:    F«iirlok    rnm   *    Op.    P»rU. 
.    Italy;    Zurloli,   SwIUerland;    B«rc«lona.   Spain;  Tho  F.  W.   Homo  Co..  Toklo.  Japan:  L.  A.  ^  all.  Mflboarar.  Autnlla.  r.  U 
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burg,  Mass.  shops  of  that  company,  succeedinK  Gifford  K. 
Simonds.  Mr.  Eberbardt  has  been  connected  with  the  com- 
pany for  the  past  six  years,  having  served  as  foreman  In 
several  departments.  He  was  previously  with  the  Iver  John- 
son Arms  &  Cycle  Works  of  Fltchburg. 

Benjamin  G.  Lamme,  chief  en-gineer  of  the  Westinghouse 
Electric  &  Mfg.  Co.,  has  been  named  a  member  of  the  Naval 
Advisory  Hoard  by  Secretary  of  the  Navy  Daniels.  Mr. 
Lamme  is  a  graduate  of  the  Ohio  State  University.  He  en- 
tered the  employ  of  the  Westinghouse  Electric  &  Mfg.  Co.  in 
the  testing  department  In  1889;  in  1900  he  was  made  assist- 
ant chief  engineer,  and  succeeded  to  the  position  of  chief 
engineer   in    1903. 

J.  A.  Massel,  special  agent  of  the  Department  of  Commerce, 
has  been  making  a  tour  of  American  cities  for  the  purpose 
of  ascertaining  tlie  general  intere.st  in  South  American  trade. 
He  found  lively  interest  in  the  subject,  manufacturers  gen- 
erally expressing  willingness  to  expend  reasonable  sums  to 
lay  the  foundations  for  substantial  trade  relations  in  the 
South  American  field.  Mr.  Massel's  headquarters  are  Room 
409,   Custom   House,   New   York   City. 

Leo.  T.  Neldow  and  Frank  G.  Payson  have  opened  offices  in 
the  Madison  Terminal  BUlg.,  9  S.  Clinton  St.,  Chicago,  III., 
under   the  name  of  Neldow  &  Payson,   where   they   will   con- 


duct a  general  machinery  agency.  Mr.  Neidow  has  been  with 
the  Niles-Bement-Pond  Co.  for  the  past  eighteen  years  in  the 
Chicago  office.  Mr.  Payson  was  formerly  with  the  Niles- 
Bement-Pond  Co.,  and  for  the  past  four  years  was  western 
representative  of  the  Union  Petroleum  Co.,  Philadelphia,  Pa., 
mineral  lard  oil  department. 

OBITUARIES 

John  C.  Wood,  for  more  than  fifty  years  connected  with 
the  U.  S.  Government  Armory  at  Springfield,  Mass.,  died  at 
his  home  in  Springfield,  September  10,  aged  eighty-eight 
years. 

Edward  W.  Moore,  formerly  United  States  commissioner  of 
patents  and  an  expert  in  patent  law,  died  at  his  home  In 
Washington,  D.  C,  September  6,  aged  sixty-three  years.  Mr 
Moore   was  commissioner  of  patents  from   1907   until   1913. 

Samuel  T.  Davis,  Jr.,  president  of  the  Locomobile  Co.  of 
America,  Bridgeport,  Conn.,  died  at  his  summer  home  at  Fair- 
field, Conn.,  September  1,  aged  forty-two  years.  Mr.  Davis  was 
a  founder  and  the  first  president  of  the  National  Association 
of  Automobile  Manufacturers  which  later  became  the  Auto- 
mobile Chamber  of  Commerce,  of  which  he  was  a  director 
lie  was  a  pioneer  in  automobile  manufacturing. 


COMING  EVENTS 

October  28.29. — AnniiiU  convention  of  tlio  Na- 
tional Machine  Tool  Hullders  ARsoclatlon.  Hotel 
Astor,  New  York  Clt.v.  CbnrlcB  B.  Hllilreth.  gen- 
eral   manager.    Worcester,    Mass. 

December  7-10. — Annuiil  meeting  of  the  American 
Society  of  Mechanical  Unglncers.  New  York  City; 
Engineering  Societies  Rldg.,  headquarters.  Calvin 
vv.  Rice,  secretary,  29  W.  ;)!)th  St.,  New  York 
City. 

SOCIETIES,  SCHOOLS   AND 
COLLEGES 

University  of  South  Carolina,  Columbia.  S.  O. 
Catalogue  191f.-19Ifi.  containing  the  calendar  tor 
the  sessions  19141ftIS  and  1915-1916.  as  well  as  an 
outline  of  the  courses  Included  In  the  curriculum 
of   the   university. 

School  of  Mines  and  Metallurgy,  University  of 
Missouri,  RoUa,  Mo.  Hulletln  for  March.  191,'>,  from 
catalogue  1914-1915,  giving  the  calendar  for  1915- 
191(1.  and  Information  on  the  courses  In  mine  en- 
gineering, metallurgy,  civil  engineering  and  gen- 
eral   science    that    this    university    offers. 

Polytechnic  Institute  of  Brooklyn,  Brooklyn.  N. 
Y.  Catalogue  of  evening  technical  cour.'<es,  1915. 
1918.  The  courses  comprise  chemistry,  civil  en- 
gineering, electrical  engineering  and  physics,  me- 
chanlcnl  engineering,  mathematics,  English,  French. 
Oerman.  Spanish,  history,  economics  and  physical 
traljilrig. 

Columbia  University,  New  York  City,  has  es- 
tablished a  separate  department  of  chemical  en- 
gineering upon  the  same  iilane  of  Importance  In 
the  Columbia  graduate  engineering  school  as  min- 
ing, civil,  electrical  and  mechanical  engineering. 
The  head  of  tlie  new  department  will  he  Prof. 
M.  C.  Whltaker,  who  has  been  professor  of  chemi- 
cal engineering  at  Columbia  University  for  the 
past   Ove  years. 

Wentworth  Institute,  Huntington  Ave.  and  Rug- 
gles  .St..  Boston.  Mass.  Catalogue  of  the  Went- 
worth Institute  for  10151910.  Two  new  courses 
have  been  added,  the  first  being  a  one-year  day 
trade  course  In  forging,  hardening  and  tempering, 
and  the  second  a  one  year  day  trade  preparatory 
course  Intendtnl  for  young  men  who  wish  to  enter 
some  one  of  the  manufacturing  Industries.  The 
Institute  also  offers  for  the  first  time  the  second 
year  of  Its  courKc  In  architectural  construction. 
This  course  Is  for  training  building  superintendents 
specification  men  nnd  constructionists  for  archi- 
tects   and    building    contractors. 

NEW  BOOKS  AND  PAMPHLETS 

The  Testing   of   Rubber   Goods.     89   pages,    7   by    10 
Inches.     85   Illustrations.     Published   bv    the   De- 
partment of   Commerce,    Washington,  "n.    C,   as 
Circular    of    the    Bureau    of    Standards    No.    38. 
SpecUo  Heat  and  Heat  of  Tuaion  of  Ice.     Bv  H.  C 
Dickinson    and    N.    S.    Osliorne.     32   pages.    7  by 
10    inches.     Illustrated.     Published    bv    the    De- 
partment  of   Commerce,    Washington.    D.    C.    as 
Scientific    Paper    of    the    Bureau    of    Standards 
No.    248. 
A    Study    of    the    ftuality    of    Platinum    Ware.     By 
George   K.    Burgess   an<l   P.    D.    Sale.     20  pages, 
7    by    10    luches.     Illustrated.     Published    bv    the 
Department    of    Commerce.    Washington.    li.    C., 
as  Scientific   Paper  of  the  Bureau  of  Standards 
No.    254. 
Measurements   for  the   Household,     149   pages,   7   by 
9    inches.     62    illustrations.     Published    by    the 
Department   of    Commerce.    Washington,    D.    C, 
as  Circular  of  the  Bureau  of  Standards  No.   .W. 
The    purpose    of    this    circular    Is    to    give    Infor- 
mation   as    to    units,    methods    and    instruments    of 
measurement   useful   In   household   activities,    and    to 
describe    the    available    means    of    assuring    correct 
quantity  of  articles  bought  by  weight  and  measure. 
The   aim   is    to  awaken   appreciation    of   the   Import- 
ance of   correct   measurements    In    the   daily    life  of 
the    family. 

The   Modoni    Gasoline   Automobile — Its   Construction, 
Operation,   Maintenance  and   Repair,     By   Victor 


\V.     Page.     .ST.'!    pages,     5    by    TA    Inches.     411 
illustrations.     Published     by     the     Norman     W. 
Henley  Publishing  Co.,   New  York   City.     Price. 
»2.50. 
This    book    Is    tbe    191C    edition    of    a    work    that 
has   been    noticed    in    these    columns    before.     A    55- 
page    supplement     treating    of     ttie     twelve-cylinder 
V-Miotor.    eight-cylinder  V  motor,    new    valve  operat- 
ing   systems,    Stewart    vacuum     fuel    feed,    electric 
self-starting    principles,    cantilever    and    underslung 
springs,    tilting    steering    wheels,    hydraulic    brakes, 
etc.,    has   been   added   which   brings   au    already   ex- 
cellent work  up  to  date,  making  it  one  of  the  most 
practical   treatises  on   the  modern   gasoline   automo- 
bile  published. 

Effective  Business  Letters.     By   Edward   Hall   Gard- 
ner.    S76  pages.    5^4    by   7"4    Inches.     Published 
bv     the    Ronald    Press    Co.,    New    York    City. 
Price.    $2. 
An   enormous  amount   of  business  Is  done  by   cor- 
respondence,   and    It   is   highly   imitortant    that   busi- 
ness letters  be  clear,  concise  and  accurate  in  state- 
ments.    The  book  was  written  for  those  in  business 
or  who  intend   to  enter  business.   Its  object  being  to 
supply   In    systematic   form    the   principles   embodied 
iii    the   best    modern    business    letters.     It    treats   of 
the    general    principles    of    business    correspondence, 
the   importance  of   appearance   and    correctness,    the 
make-up   of   the   letter,    paper   and   envelopes,    print- 
ing,   mistakes    In    language,    how    letters   asking    for 
Information    should    be    written,    etc.     As    might    be 
inferred,      the     principles     are     demonstrated     with 
many  examples  of  letters,  offered  as  suggestions  of* 
form. 

Practical      Mechanics      and      Allied      Subjects.     By 
Joseph    W.    L.    Hale.     228    pages,    4%    by    6% 
Inches.     201      illustrations.     Published     by      the 
.MclJraw-HIll    Book    Co.,    Inc.,    New    York    City. 
Price.    $1.    net. 
This    book    is    based   on    the    author's    appreciation 
of  the  needs  of  trade  apprentice  schools.     Difficulty 
has    been    experienced    In    securing    books    suitable 
for    these   schools,    and    this    work    was    complied    to 
meet     tbese    needs    as    the    author    saw     them.     It 
treats    of    forces,     gravitation,     center    of    gravity, 
density    and    specific   gravity,    screw    threads,    calcu- 
lation   of    levers,    pulleys    (block    and    tackle).     In- 
clined    planes     and    wedges,     screws,     gears,     lathe 
gearing,    belts    and    pulleys,    efficiency    of   macbloes, 
motion,    cutting    speeds,    speeds    of    lathes,    volume 
and    pressure    of    gases,    work    and    iiower.    calcula- 
tion   of    belting,    energy,    logarithms,    measurement 
of    right    triangles,    measurement    of    oblique    trlan* 
gles.     electricity     and     strength     of     materials.     As 
Indicated   In   tlie   foregoing  enumeration  of  contents, 
the  book   covers  a   wide  range  of  subjects,   and   of 
course    it    deals   with    the   elements   only. 
Valves    and    Valve    Gears.     By    Franklin    DeR.    Fur- 
man.     200   pages.    G   by   9   inches.     213    Ulustra 
tlons.     Published   by   John    Wiley  &   Sons.    Inc.. 
New    York    City.     Price.    $2.    net. 
The    second    part    of    this    work    on    valves    and 
valve  gears  treats  of  gasoline,   gas  and  oil  engines, 
while    the    first    volume    treated    of    steam    engines 
and     steam     turbines.     It    deals    with     the    general 
characteristics   of   internal    combustion    engines,    tbe 
commercial   applications  of   various   forms  of  valves 
and    valve    gears    to   gasoline   engines,    gas   engines, 
aeroplane  engines.   Diesel  oil  engines,   and   compares 
prime  movers.    This  volume,  doutttless,  will  be  more 
highly  appreciated.   If  tM)sslble.    than   the  first,  deal- 
ing  as    It   does   with    the    characteristics   of   the   In- 
ternal  combustion   motor  which   has  become  of  such 
great    lmi>ortance    within    Uie    last    decade    because 
of    the    widespread   development   of    tbe    automobile, 
the  motor  boat  and   the  aerojilane.     Valve   construc- 
tions  once   believed    to   be   out   of    the   question    for 
gas   engines,    are    now    freely    admissible   and    some 
of    them    promise    to    rival    the    old    reliable    poppet 
valve    because   of    their    smoother    action    and    more 
easily  controlled  operation.     This  treatise  on   valves 
and    valve    gears    Is    recommended     to    all    w-lshlng 
to   obtain    an    up-to  date   and    reliable    work. 
Principles   and    Practice   of  Linear   Perspective.     By 
Itermnn    T.    C.    Kraus.     ,V1    pages.    9Vj    by    14'i 
Inches.     Fifteen    plates.     Published    bv    Norman 
W.     Henley    Publisbiug    Co.,     New    York    CItv. 
Price.  $3.50. 
This    is    a    well    worked    up    and    typographically 


pleasing  work  on  the  theory  and  practice  of  linear 
l)erspectlve  as  osed  In  architeotoral.  coglneerlnc 
and  mechanical  drawing.  The  l>ook  Is  made  large 
enough  so  that  complete  per»[>ectlve  drawings  in 
a  fair  scale  can  be  reproduced  on  a  single  page. 
The  plates  are  all  at  the  leftband  side,  while 
the  descriptive  text  explaining  the  plate  Is  given 
<>ii  the  opposite  page,  making  reference  to  the 
Illustrations  very  convenient.  The  work  comprises 
a  complete  course  In  perspective  drawing.  One  of 
tlie  plates  entitled  "Self  explanatory  Linear  Per- 
spective Chart"  give*  In  brief  outline  the  funda. 
mt-ntals  of  perspective  drawing,  together  with  a 
clear  Illustration  of  tbe  methods  used.  On  this 
chart  all  construction  lines  are  shown  by  fine 
dotted  Unes,  and  the  names  and  purposes  of  these 
lines  are  clearly  Indicated.  This  chart  alone  con- 
stitutes, practically  speaking,  a  condensed  conrse 
In  perspective  draw-ing.  The  book  can  well  be 
recommended  to  those  wtH>  wiah  to  make  a  com- 
prehensive study  of  perspective  drswlng. 
Problems  Pertaining  to  Steel  Tubes.  By  O.  G. 
Wellton.  172  pages.  5  by  7  Inches.  34  Illus- 
trations. Published  by  C.  W.  K.  Gleerup.  Lund, 
Sweden.  Sold  In  the  United  States  by  D. 
Van  Nostrand  Co..  New  York  City. 
The  author  of  this  book,  who  for  several  years 
was  lecturer  and  assistant  professor  of  mechanical 
engineering  in  the  School  of  Mining.  Queens  Uni- 
versity. Kingston.  Canada,  has  recorded  In  this 
book  the  results  of  his  Investigations  Into  the 
mechanical  problems  pertaining  to  steel  tubes  when 
used  as  conductors  of  liquids  attove  ground.  The 
treatise  Is  profound  in  character,  dealing  in  a 
highly  scientific  manner  with  the  subject,  and 
analyzing  It  by  the  aid  of  mechanics  and  mathe- 
matics. As  practically  nothing  has  been  published 
on  Ibis  subject  In  tbe  past,  the  l>ook  no  doubt 
will  prove  of  interest  to  those  of  an  investigating 
type  of  mind,  to  whom  mathematical  discussions  and 
scientific  methods  of  treatment  are  not  objection- 
able. The  book  Is  divided  into  a  number  of  chap- 
ters, of  which  the  first  Introduces  the  subject  In  a 
general  manner,  defines  the  problem,  deduces  the 
bending  moments,  derives  the  normal  and  shearing 
stresses,  and  discusses  the  maximum  error  due  to 
ai>proxlmatlon8.  The  deformation  of  the  shell  Is 
then  taken  up.  In  a  second  chapter,  the  problem  U 
taken  up.  Including  the  weight  of  tbe  shell.  This 
naturally  complicates  the  whole  question  somewhat 
and,  in  a  third  chapter,  tbe  conclusions  obtained  in 
the  two  previous  chapters  are  combined,  thus  treat- 
ing as  one  the  two  problems  previously  proposed. 
The  lK>ok  gives  evidence  of  great  thoroughness  In 
Its  preparation  and  Is  an  example  of  tbe  enorm- 
ous amount  of  work  required  to  Investigate  scien- 
tifically a   single  mechanical   problem. 

NE"W  CATALOGUES  AND 
CIRCULARS 

Gould  &  Eborhardt,  Newark.  N.  J.  Circular  of 
a    routliiuotis    circular    milling    maohioe. 

Crucible  Steel  Co.  of  America,  Pi  t  tsburg.  Pa . 
Rooklet  of  "Hex"  hlRh-speed  eteel.  contalDlns  sug 
gi'stions    for   heat-treatment,    etc. 

J,  Q.  Blount  Co..  Rrerett.  Ma!)9.  Catalogue  17 
descriptive  of  the  line  of  grinding  and  polishing 
machinery  and  speed  lathes   made  by  tbls  company. 

Royersford  Foundry  8t  Machine  Co.«  .M  N.  r>th 
St..  Phllndelpbla.  Pa.  Circular  of  the  "ExceNior" 
twenty  inch  double  back-geared  vertical  drilling 
machine. 

Hydraulic  Press  Kfg.  Co.,  84  Lincoln  Ave.,  Mount 
Cfllead.  Ohio.  Bulletin  .'lOO.I  illuittratlng  nosing  and 
Imnding  presses  for  use  In  the  manufacture  of 
steel   shells. 

American  Blower  Co.,  Detroit.  Mich.  Bulletin 
entitled  'Sirocco  Service."  Illustrating  Sirocco- 
heating  and  Tcntilating  outfits  installed  in  a  large 
variety   of   plants. 

Chicago  Pneumatic  Tool  Co. .  Fisher  Bldg. , 
Chicago.  111.  Bulletin  1<10  on  the  lubrication  of 
pneumatic  tools,  Illustrating  and  describing  auto- 
ni:itic    oilers    and    irre.i!;*'    machines. 

General  Electric  Co.,  Schenectady.  N.  T.  Pam- 
phlets on    constant  ciirr.-nt   transformrrs  for  "Matda" 
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Flanged   Spindle   End  and   High   Power   Face   Mill 


The  Same 
Face  Mill 
Can  Now 
Be  Used 

On  22 
Different- 

CINCINNATI  MILLERS 

Because  each  of  these  machines  has  the  same  size  spindle  that  we  originally  designed  for 
the  largest  machine.  A  simple  way  of  getting  that  very  desirable  thing — complete  inter- 
changeability  of  face  mills — isn't  it? 

And  that's  where  the  improvement  BEGINS.     There's  more  to  it. 

Every  man  who's  used  a  face  mill  knows  the  trouble  he  has  had  getting  it  off  the  spindle 

after  a  heavy  drive.    That  was  because  of  the  threaded  end. 

Well,  we've  done  away  with  that  by  abolishing  the  threaded  spindle  end. 

The  spindle  ends  are  flanged  and  fitted  with  hardened  keys. 

Cutters  are  easily  removed  even  after  the  hardest  service. 

The  drive  is  entirely 
through  the  hardened  keys 
which  are  fitted  to  and  form 
part  of  the  spindle. 

Cutter  Arbors  for  these 
machines  have  a  similar 
flange  with  a  corresponding 
keyway.  They  are  driven 
direct  by  the  same  keys  in 
the  flanged  spindle  end  that 
are  used  for  driving  face 
mills.  There  is  no  inter- 
mediate driving  collar. 

We  have  a  Special  Bulletin 
on  this  and  other  interest- 
ing improvements.  Where 
shall  we  send  your  copy? 

The  Cincinnati 

Milling  Machine 

Company 


Cincinnati 


Oh 


lO 
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atreet  llgbtin;  systems,  and  "Novalux"  street 
IlgtitlDff    units    for    "Maz(Ja"    series    lalDjis. 

Ltunen  Bearing  Co.,  BuflTalo,  N.  Y.  llooklet  on 
bajbbitt  metuls,  Ustiag  ttie  geucral  line  of  babbitts 
made  by  tbis  company,  and  giving  tbe  composi- 
tion of  each  and  tbe  use  for  wbicb  they  are 
adapted. 

Speed  Controller  Co.,  Inc.,  2.'iT'2Sg  Wlilinni  St.. 
New  Yorii  City.  Circular  of  tbe  arc  controller,  a 
device  for  regulating  the  feed  of  tbe  carbons  In 
arc  lonips  fo  uk  to  maintain  perfect  lighting  elli- 
ciency    contlnuouHty. 

Columbus  Lift  Truck  Co.,  Columbus.  Ohio.  Cir- 
cular of  tile  Columbia  lift  truck  for  handling  mate- 
riuls.  Tbis  truck  is  made  lu  three  styles  and  two 
cnpncItieB — the  capacities  being  1000  to  1500  (lounds, 
and   2000   to  i.-iOO  pounds. 

Lapointe  Machine  Tool  Co.,  Hudson.  Mass.  Cat- 
alogue of  Uiiiolnte  machines  and  tools  for  broach- 
ing. Some  Interesting  examples  of  work  done  on 
this  machine  are  shown,  illustrating  the  economies 
that   can    be   elTected   by   broaching. 

Hydraulic  Proas  Mfg.  Co.,  S4  Lincoln  Ave.,  Mount 
Giioad,  Ohio.  Itnlletin  5002  Illustrating  and  de- 
scribing a  hydraulic  press  designed  for  billet  pierc- 
ing and  drawing  ojierntlons  on  steel  shells.  These 
prcHHes  iiave  pressure  capneities  ranging  from  150 
to   1000  tons. 

National  Machinery  Co.,  Tlflln,  Ohio.  Tapper 
Talk  11  discusses  the  retooling  of  the  National 
automatic  (bent  tap)  nut  tapper.  It  is  claimed 
that  the  average  operator,  after  a  little  expe- 
rience, can  change  the  machine  when  tapping 
square  nuts  for  tapping  hexagon  nuts,  or  vice  versa, 
in    Urteen    or    twenty    minutes. 

Baldwin  Locomotive  Works,  Piiiladelphia,  Pa. 
Record  No.  81  on  the  triple  articulated  compound 
locomotive  built  for  the  Erie  liallroad  Co..  illus- 
trating and  describing  In  detail  this  ponderous 
locomotive  which  has  twenty-four  driving  wheels; 
the  total  weifc-ht  is  SS.'i.O.'iO  pounds  and  tbe  tractive 
elTort    lUO.OOO   pounds   when    working    comiiound. 

New  Departure  Mfg.   Co.,   Hrlstoi.   Conn.     Bulletin 

43  FE  of  miscellaneous  nut  locking  and  bearing 
retention    methods    of    value    in    machinery    design; 

44  FE,  ball  bearings  In  portable  electrically-oper- 
ated drilling  machine;  45  FE  ball  bearings  for 
water  and  air  pump  crankshafts;  and  40  FB,  ball 
bearing    mounting    for    lineshaft    friction    clutch. 

Thomas  Elevator  Co.,  20-22  S.  Hoyne  Ave.,  Chi- 
cago, III.  Circular  of  the  "Baker"  wrenchless 
chucks  for  lathes.  The  Baker  wrenchless  chuck  is 
operated  by  a  hand  lever,  the  opening  and  closing 
of  the  Jaws  being  actuated  by  a  set  of  gears 
constantly  in  mesh,  two  of  which  are  mounted  on 
swinging   arms   to   wiiich    the   lever  is   attached. 

Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts- 
burg, Pa.,  has  recently  issued  leallets  3805,  3806. 
and  3807  on  the  application  of  automatic  control 
apparatus  tu  cranes  and  steel  mills.  They  show  the 
scheme  of  main  connection,  and  describe  the  method 
of  operation  of  the  magnetic  unit  switches,  as 
arranged  for  the  severe  service  of  steel  mill  prac- 
tice. 

Boston  Gear  Works,  Norfolk  Downs,  Mass.  Cat- 
alogue E8  of  cut  steel,  east  Iron  and  brass  spur 
gears,  brass  racks,  brass  Internal  gears,  steel,  cast- 
iron  and  lirass  bevel  gears,  worms  and  worm-wheels, 
helical  gears,  ratchets,  sprockets,  transmission 
chain,  universal  Joints,  bobs,  automobile  gears, 
Hlndley  worm-gears,  e<c.  Data  and  tables  useful 
to   mechanics    are    included. 

ITnion  Chain  &  Mfg.  Co.,  Seville,  Ohio.  Folder 
describing  the  construction  of  the  new  Uniou  steel 
rlvetiess  chain.  The  links  of  this  chain  are  stamped 
and  formed  In  one  piece,  producing  a  rigid  and 
Beif-eontained  construction  that  disjienses  with 
riveting.  When  worn,  the  bushings  and  pins  can 
be  used  upside  down,  thus  bringing  the  unworn 
surfaces  into  service  and  giving  tile  chain  a  double 
life. 

Joseph  Dixon  Crucible  Co.,  Jersey  City,  N.  J. 
has  published  a  twenty-page  treatise  by  F.  J! 
Jarosch,  chief  engineer  of  the  Bearings  Co.  of 
America,  entitled  "The  Use  and  Abuse  of  Ball 
and  Koller  Bearings."  The  text  gives  help  in  the 
selection,  mounting  and  lubrication  of  bail  and 
roller  liearings  in  automobile  construction,  etc. 
Nineteen  drawings  were  used  to  illustrate  the 
article. 

Standard   Machinery  Co.,   Auburn,    R.    I.     General 

catalogue  on  presses,   illustrating  reducing  presses 

plain  and  back-geared— Inclinable  presses,  arch 
frame  presses,  toggle  or  knuckle  Joint  embossing 
iresscs,  transfer  presses,  cut  and  carry  presses, 
heavy  douiile-actlag  and  cam  presses,  armature 
notching  presses,  etc.  The  clutches  used  on  the 
■Standard"  power  presses  are  described  and  illus- 
trated  In   detail. 

A.  D.  Granger  Co..  80  West  St..  New  York  City. 
Bulletin  2  describes  and  illustrates  the  latest  Im- 
proved features  of  the  "Oswego"  lutcrnallv  fired 
water-tube  hollers,  and  gives  tallies  of  dimensions, 
ratings  and  other  data  for  lioth  high-pressure  and 
low-pressure  boilers.  The  booklet  shows  Illustra- 
tions of  buildings  in  which  these  boilers  have  iicen 
installed,  among  which  are  olllce  Imildlngs,  public 
schools,    apartment   houses,    factories,   etc. 

International  Oxygen  Co.,  Newark,  N.  J.  Cata- 
logue of  the  I.  O.  C.  s.vstem  production  of  pure 
oxygen  and  iiydrogen  for  the  use  ol'  plants  desiring 
to  produce  their  own  gases  for  oxy-acetvlene  weld- 
ing and  cutting.     The  metiiod  utilized  in  tills  s.vstem 

consists  In  separating  water  Into  Its  constituents 

oxygen  and  hydrogen — by  means  of  an  electric 
current.  The  advantages  claimed  for  tlie  system 
are  low  cost  of  operation,  safety,  durability,  sim- 
plicity of  operation,  regularity,  and  the  fact  that 
no  attention  is  required  beyond  the  addition  of  the 
necessary  amount  of  distilled  water  daily.  The 
book  illustrates  a  large  number  of  installations  of 
I.    O.    C.    plants    in    tbe    United    States    and    abroad. 


Weill  Brothers  Co.  Division  Greenlleld  Tap  k 
Die  Corporation,  <;rccnlieid.  Mass.  Catalogue  34  on 
Ibe  ■Mttie  i;iant  '  lin.-  of  screw  culling  tooii.  and 
machinery,  which  Includes  taps,  dies,  screw-plates, 
die-stocks,  reamers,  gages,  automatic  oi>enlng  dies, 
tiireadlng  machines,  ,  ratchet  wrenches,  etc.  A 
folder  In  the  front  of  the  book  lists  tbe  changes 
and  additions  that  have  been  made  since  previous 
catalogue  30  was  published.  This  catalogue  is 
v<.ry  comprebenslve,  containing  310  pages,  4^  by 
~i'i  inches.  In  addition  to  Illustrating  the  general 
line,  it  Includea  many  tables  of  useful  Information, 
among  which  are  tables  of  tap  drill  sizea,  giving 
the  corresponding  size  of  drills  for  every  size  and 
pitch   of  different    thread    standards. 

Americajl  High-speed  Chain  Co.,  Commercial  Drive 
Division.  008  S.  li.-iirl..,ru  St..  Chicago,  III.  Cata- 
logue on  American  hi;,'h-»peed  silent  chain  made 
in  any  pitch  and  width  for  all  puriwses.  The 
catalogue  shows  tbis  type  of  chain  Installed  for 
various  power  transmission  purposes,  and  gives 
suggestions  on  Its  erection,  lubrication,  etc.  Some 
of  the  advantages  claimed  for  this  chain  are  that 
it  is  silent  running,  does  not  slip.  Is  adaptable 
for  use  in  cramped  or  other  dllUcuit  positions,  is 
uualfected  by  heat,  cold,  moisture  or  greases,  main- 
tains positive  and  'x>rrect  gradation  of  speeds, 
and  drives  cutting  tools  sgioothly.  The  book  con. 
tains  tables  of  horsepower  of  chains  and  diuieusions 
of  regular  type,  double-side  bar  type  and  single- 
side    bar    type    chains. 

National-Acme  Hfg.  Co.,  Cleveland.  Ohio.  New 
Iducprinted  catalogue  of  National-Acme  auxiliary 
screw  making  muciilnes.  The  special  machines 
illustrated  and  described  are  adapted  to  the  so- 
called  auxiliary  operations  on  small  work  that  must 
be  t-ompieted  after  the  parts  leave  the  screw  ma- 
chines. The  machines  shown  comprise  seml-auto- 
matle  screw  slotting  machines,  slngle-splndle  drill- 
ing njuchine,  .semi-automatic  muItlple-splndle  drill- 
ing machine,  automatic  six-spindle  drilling  machine, 
stud  threading  machine,  two-spindle  bolt  threaders, 
screw  head  shaving  machine,  coupling  tapper,  tool 
griuder  and  seif-oiiening  die-bead.  The  illustrations, 
in  the  book  are  iiiueprints  and  tbe  reading  matter 
is  printed  in  blue  ink.  presenting  a  unique  and 
attractive    appearance. 

Ford  Motor  Co.,  Detroit,  Mich,,  has  issued  a 
pamphlet  ertitied  "lielpful  Hints  and  Advice  to 
Ford  Employes"  that  outlines  the  Ford  profit-shar- 
ing plan.  The  lK)ok  is  intended  to  supjilement  the 
work  of  the  l-Hjrd  investigators,  but  should  prove 
of  interest  to  otiiers  engaged  in  welfare  work. 
The  object  of  tbe  Ford  plan  is  to  imjirove  the  liv- 
ing conditions  and  morals  of  Ford  employes,  and 
to  encourage  iiabits  of  thrift  and  saving.  The 
Illustrations  siiow  types  of  good  and  bad  homes, 
sanitary  and  unsanitary  living  conditions  and  good 
and  bad  neiglii>oriioods.  Of  particular  interest  are 
tile  views  siiowing  workmen's  homes  before  and 
after  the  inauguration  of  the  profit-sharing  plan. 
The  "Safety  First"  section  gives  suggestions  for  the 
prevention  of  accidents  l>oth  in  tbe  sliop  and  In 
the  home,  and  shows  some  liorrifying  examples  of 
the   result   of   neglecting    the   necessary    precautions. 

TRADE  NOTES 

Frost  Gear  &  Machine  Co.,  Jackson,  Mich.,  man- 
ufacturer of  gears  and  forgiugs,  has  changed  its 
name   to   tiie   Frost   Gear  &   Forge  Co. 

Chicago  Automatic  Machine  Co,,  Chicogo,  111.. 
maker  of  autoinntie  screw  machines,  has  erected  a 
large  addition  to  its  factory  which  doubles  Its 
capacity. 

Vitrified  Wheel  Co.,  Westfleld.  Mass.,  manufac- 
turer of  grinding  wiieels,  lias  begun  the  construc- 
tion of  a  two-story  addition.  40  by  100  feet,  to  Its 
main    factory. 

Mechanical  Handler  Co.,  Hudson.  N.  T.,  builder 
of  elevating  and  c<mveying  machinery,  has  erected 
a  new  factory,  and  equipped  It  with  machine 
tools   suited    to  Jobbing   and   general   manufacturing. 

American  Steel  Foimdries,  MeCormick  Bldg..  Chi- 
cago, 111.,  has  Installed  a  six-ton  electric  furnace 
of  the  Heroult  design  at  its  Indiana  Horiior,  Ind., 
plant,  for  tlie  manufacture  of  extra  quality  steel 
castings. 

Monarch  Machine  Co,,  Sidney,  Ohio,  manufacturer 
of  tile  ".Monarch"  engine  lathe,  has  just  completed 
another  addition  to  Its  plant.  The  new  building 
is  .Vj  by  200  feet.  Tlie  firm  name  has  been  changed 
to    Mouarch    Madiine    Tool    Co. 

Tropenas  Converter  Co.,  .'iO  Church  St..  New  Y'ork 
Clly,  has  opened  a  new  laboratory  at  2243  Nostraud 
.\ve.,  Brooklyn.  N,  Y.,  where  business  of  an  execu- 
tive nature  will  be  transacted.  Tbe  otHcc  at  50 
Ciiurch    St.    will   be    maintained    also. 

Enkel  Motor  Co.,  Inc.,  Auburn,  N.  Y..  has  de- 
veloped a  four-cylinder  Diesel  type  motor  which 
operates  successfully  on  kerosene  oil.  The  expec- 
tatlou  is  that  the  new  engine  will  be  used  for 
motor  cars,  kerosene  being  the  fuel  Instead  of 
gasoline. 

L.  H.  Gilmor  Co.,  .'.2  N.  Seventh  St.,  Philadelphia, 
Pa.,  manufacturer  of  endless  belts,  announces  that 
Manning  J.  Smith,  formerly  treasurer,  has  been 
succeeded  by  J.  S.  Krauss,  secretary,  who  was 
elected  to  the  ortice  of  treasurer,  thereby  becoming 
secretary   and    treasurer. 

Burke  Electric  Co.,  Krie,  Pa.,  manufacturer  of 
electric  motors  and  generators,  electric  arc  welding 
equipments,  motor-generator  sets,  transformers,  etc., 
has  apiiointed  W.  T.  Osborn  as  its  direct  sales 
representative  In  diarge  of  the  Kansas  City  branch 
sales  otlice   located   at   l.%05   Commerce   Bldg. 

Hydraulic  Press  Mfg.  Co.,  S4  Lincoln  Ave., 
Mount  Ollcad,  Ohio,  announces  that  the  following 
otHcers  have  liecn  elected:  A.  Q.  Tucker,  president; 
W.  G.  Ueebe.  vice-president;  Frank  B.  McMllUn. 
general   manager  and   secretary;    and    M.    W.    Spear. 


treasurer.     Dr.    X.    Tucker    has    been    added    to    the 
directorate. 

Aurora  Steel  Co.,  Aurora.  III.,  has  been  Incor- 
iwrated  by  Alex.  .Nelson.  D.  U.  Fumai,  A.  B. 
Carlson  and  P.  It.  Sparks.  The  Incorporator*  were 
formerly  with  the  All  Steel  Equipment  Co.  of 
Aurora-  The  new  wncem  will  manufacture  machine 
shop  equipment  such  as  racks,  bins,  tote  pani,  etc., 
aud   a  general   line  of   factory   equipment. 

Hydraulic  Preai  Kfg.  Co.,  84  Lincoln  Ave.,  Meant 
Gllead  Ohio,  made  an  exhibit  of  hydraulic  presse* 
and  machinery  at  the  Panama  Pacific  International 
ICipositiuu.  The  grand  prize  from  the  department 
uf  agriculture  for  prei-s  ma.  bluea  and  the  told 
medal  from  tbe  department  of  machinery,  for 
forcing  and  bending  presses  and  equipment,  were 
awarded. 

Waltham  Emery  Wheel  Co.,  Waltham,  Masi., 
manufacturer  of  grinding  wbeeli  has  changed  lu 
t..,r|iorate  name  to  the  Waltham  Grinding  Wheel 
Co.  The  change  was  made  to  eliminate  the  term 
"emery"  which  was  a  misnomer.  glTing  the  Impres- 
slon  tiiat  tbe  company's  product  contlsted  of  emery 
wheels,  when  as  a  matter  of  fact  Ita  wheels  are 
made   principally  of  electric   fomace   abrailvei. 

Pedrick  Tool  &  Machine  Co.,  3638  Lawrence  St.. 
Philadelphia,  Pa.,  recently  purchased  the  boajness. 
machinery,  slock  and  eiiulpmeut  of  the  Sterling 
Machine  Co..  Norwich.  Coun.,  manufacturer  of  the 
•Marathon"  tool  grinders  aud  tbe  ••SUrllng" 
grinder.  It  Is  tbe  Intention  of  tbe  purchaser  to 
continue  tbe  manufacture  aud  sale  of  these  grind- 
ers, following  tbe  reorganization  of  the  bosineaa 
under    its    own    management. 

American  Express  Co.,  05  Broadway.  New  York 
Cilv.  has  opeui.<l  an  olllce  In  Buenoa  Alrei  In 
charge  of  A.  B.  Howard,  manager  of  the  company's 
.South  American  department.  Manufacturer!  are  U- 
vited  to  investigate  tbe  service  that  wlU  be  ren- 
dered, which  Includes  negotiating  foreign  eichanfe. 
forwarding  freight  and  packages,  examining  op- 
[lortunlties  for  trade,  displaying  catalogues,  making 
collections,    looking    after    the    mail   of   patrons,    etc. 

Weatin^ouse  Electric  Export  Co.,  165  Broadway. 
New  York  City,  announces  the  election  of  the  fol- 
lowing officers  at  tbe  meeting  of  the  board  of 
directors  held  July  28:  E.  M.  Kerr,  president; 
L.  A.  Osborne  and  Calvert  Townley.  vice-presidents; 
Maurice  Coster,  managing  director;  J.  C.  Bennet. 
secretary;  and  H.  D.  Shute.  treasurer.  President 
E.  M.  Herr  appointed  E.  D.  Mills  manager,  E.  It. 
Ellis,  European  manager  and  U.  F.  Griffith,  assist- 
ant   export    manager. 

Cowan  Truck  Co.,  Holyoke.  Mass..  maker  of  the 
Cowan  trausveyor.  bad  the  distinctiOQ  of  having 
its  transvevor  selected  at  the  Panama-Paciac  Expo- 
sition for  transporting  the  Liberty  bell  to  its  place. 
The  transvevor  used  is  of  a  heavy  hydraniic  type, 
built  to  elevate  and  carry  five  thousand  pound 
loads.  The  bell  which  weighs  2080  pounds  has  np 
to  this  time  been  a  cnn»bersome  ol»ject  to  handle,  a 
large  derrick  having  been  the  means  heretofore 
of    moving    it    from    one    place    to    another. 

American  Emery  Wheel  Works,  Waterman.  East 
Itiver  and  Pitman  Sts..  Providence.  R.  I..  Is  com- 
pleting large  additions,  including  a  new  third-fioor 
olllce  50  bv  100  feet.  The  remainder  of  the  third 
lioor.  aiprixlmately  50  by  200  feet,  together  with 
the  first  floor  siMlce  vacated  as  offices,  has  been 
released  for  additional  factory  purposes.  A  new 
kiln  building  aud  tour  additional  fifteen-foot  kilns 
are  being  erected.  All  necessary  equipment  In.lud- 
ing  new  elastic  oven,  gravity  elevator  system,  etc., 
has  been    purchased. 

Sociedad  General  de  Sepresentaciones,  Madrid, 
Spaiu,  contractors  to  Spaiiisli  war  aud  navy  . 
public  works,  railroad  and  tramway  compani, 
dealers  in  American  machine  tools,  elevators,  cranes, 
derricks,  electric  machinery,  locomoOvea.  nutiauo- 
t.iles,  motor  trucks,  ammunition,  etc.,  have  .stab- 
lisbed  a  New  York  City  office  In  Room  f.0:!.  30 
Ciiurcii  St.  Tbe  office  will  be  under  the  per-onal 
direction  of  tbe  company's  general  manager.  Henry 
S.  Moos  and  he  will  be  assisted  by  Dwiglil  W. 
Grover.   manager  of  tbe   New   York  office. 

National  Tube  Co..  Frick  Bldg..  Pittsburg.  Pa., 
was  awarded  tiie  grand  prize,  the  highest  possible 
regular  award  for  the  general  excellence  of  its 
tubular  products  aud  fittings  exhibited  at  the 
Panama-Pavlflc  International  Exposition.  The  great- 
est merit  was  recognized  In  the  following  special 
products:  "National"  oil  well  casing,  toblng.  drill 
pipe,  drive  pipe,  drill  pipe  and  tubing  with  upset 
ends,  line  pipe,  lead  Joint  pipe.  "Spelleriied"  pipe 
aud  boiler  tubes,  and  steel  loles:  "National"  pro- 
tective coating;  "Kewanee"  unions,  valves  and  fit- 
tings; Shelby  special  alloy  steel  toblng.  cylinders, 
Hasks.  steam  pipe,  drill  pipe,  mechanical  tublnc 
and  trolley  poles. 

Fore  Biver  Shipbuilding  Corporation,  Qulncy. 
Mass.,  Is  building  a  plate  and  angle  shop.  188  feet 
wide  and  709  feet  long.  Tbe  building  has  steel 
columns  and  trusses  with  a  plank  poof  covered  with 
tar  and  gravel.  The  sides  are  largely  of  glass  In 
steel  sash,  with  pilasters  of  brick.  There  Is  one 
high  story  for  handling  plates  and  angles  for  shlp- 
varJ  work.  A  partial  second  story  above  this  In- 
cludes the  mold  loft.  92  feet  wide  by  605  feet 
long  and  a  sheet  metal  shop  92  feet  wide  by  164 
feet  long.  The  Abertbaw  Constmctlon  Co.  of 
Boston,  lu  charge  of  the  building.  Is  erecting  the 
steel  columns  of  unusually  large  rolled  sections, 
some  of  them  being  30  Inch  I-beams  welghln 
200    pounds    per    foot. 

Turbo-Goar  Co.,  Industrial  Bldg..  Baltimore,  Md. 
maker  of  a  helical  reduction  gear  designed  by  &. 
Fast  and  described  In  tbe  June,  1915,  nnmber,  b«- 
made  public  reiwrts  of  a  test  of  a  turbo-spe 
transformer  conducted  by  the  Consolidated  Gas, 
Electric  Light  &  Power  Co.  of  Baltimore.  Ths 
gear   tested   was  designed    for   transmitting  25  H.P. 


and 


November 
1915 


Vol.22 


/^o.3 


Industrial    Betterment.    By  Forrest   E.   Cardullo 171 

Safety  Organization  of  a   Machine  Shop.     By  Luther  D.   Burllneame 203 

Office    Management.     By   J.    1'.    Brophy 209 

Safety  and  Welfare  Work  In  an   Electrical   Plant.     By  Chester  U.  Lucas..  210 

Oxy-Acetylene   Welding    Practice.      By  S.    W.    Miller 215 

Grinding  Wheel  Truing  Devices.    By  DouBhis  T.  Hiimllton 220 

What  Would  Have  Happened  If  There  Had  Been  No  Guards? 22S 

Short- Paid    Postage 229 

Crane    Hooks    For    Lifting    Sheet    Metal 230 

Cutting   Barrel   Cams  on  the   Lathe.      By   M.   H.   Chase 230 

Electric   Alarm   for    Bevel    Gear   Generator.     By   E.    K.    Morgan 232 

"What's  the   Matter  With   the   Foundries?"     By  N.   B.  Chace 232 

Multiple  Thread  Chasing   Fixture.     By  K.  C.  Macl^chlan 233 

Flashback   In   the   Welding   Torch.     By   S.    W.    Miller 233 

Safety   Device   for   Handling   Work   on   the   Circular   Saw 234 

Meeting  the   Employe   Half   Way.      By  Owin   B    Winters 234 

Producing    Cheap    Brass   and    Copper   Stampings 236 

Proper    Surface    for    Hardening 236 

Deep- Hole     Drilling 236 

Tools   for   Turning    Wood 236 

New   Machinery   and   Tools: 

Thomson  Thread  MIlliiiK  M;ichlne8  for  .ShcllH  and  RlHe  Barrels 237 

National-Acme   Stud   and    Bolt   Threading   Machines 238 

A.    R.    Wlillanis    Drill    for   HlBh-explosive    Shell    BilleU 211 

Besly   Wide-face   Ring   Wheel   Grinder 242 

Baush  Rifling   Machine 243 

Deane    Hlgh-pre.s.surc    Hydraulic    Pump 244 

Kane  &  Roach  Straightening,  Sizing  and  Reeling  Machine 244 

Automatic    Electrical    Tools    245 

"Cisco"    Metric   Gear-box 246 

I^andi.s   Shrapnel    Threading   Die-head 246 

Double-acting    .'^peed    Controller    247 

General  Electric  Compensator  Type  Relay 247 

Lowe    "Last    Word"    Indicator 248 

Johnson    &   Crump   Surface    File  and   Scrapers 248 

Ready    Tool-holder    for    Stellite    Cutters 248 

Hisey-KIng  Guard    for  Vise  Jaws 248 

Fritz  "Ideal"   Drawing  Table    249 

Alexander   &    Cox    Belt    Shifter 249 

Modern   Cutting  and    Welding  Torch 249 

Cincinnati   Rifle    Barrel  Grinding  Machine 250 

Improved  Wilmarth  &   Morman   Drill  Grinder 251 

Hilliard    fi-lnoh    Machinery    Clutch 251 

Colburn   Twist   Drill   Testing   Machine 251 

I^angelier    High-speed    Sensitive    Drill 252 

Fosdick    Manufacturing    Radl.al    Drills 252 

Cleveland    Shell    Banding   and    Nosing    Press 253 

Federal     Welding     Torch 254 

Improved    Cincinnati    Portable    Radial    Drill 254 


The  Modern  Spirit  in  Industry 

Slowly  and  painfully,  through  the  centui'ies,  humanity  ac- 
quires knowledge  and  wisdom,  which  are  two  different  things. 
How  many  primitive  men  had  been  crushed  and  clawed  into 
eternity  before  a  really  effective  bludgeon  was  fashioned  for 
defense  and  offence  in  a  wild  and  savage  world.  How  many  cen- 
turies had  rolled  by  and  what  vast  changes  had  been  effected  by 
ceaseless  nature  before  the  bow  and  arrow  w^as  invented — an  in- 
strument for  humanity  surpassing  in  effective  power  and  pre- 
cision the  strongest  and  swiftest  paw  or  claw  in  a  world  which 
was  largely  an  animal  world.  Humanity's  pace  is  faster  now,  but 
new  dangers  are  found  in  the  new  combinations  of  powers  and 
forces  invented  by  progressive  peoples,  and  the  book  of  human 
knowledge  and  wisdom  constantly  needs  new  paragraphs  to  teach 
the  new  defenses. 

How  far  we  have  traveled,  and  into  what  new  dangers,  let  the 
following  illustrate : — 

"Take  the  case  of  a  large  machine  shop,  and  see  what  are  the 
probable  causes  of  one  hundred  accidents.  It  will  usuallj'  be  found 
that  out  of  every  hundred  accidents,  about  twenty  are  caused  by 
workmen  falling  or  slipping,  or  are  strains  incurred  while  engaged 
in  lifting.  About  fifteen  are  caused  by  falling  weights  or  by  objects 
tipping  or  slipping,  and  about  twenty-five  are  incurred  while  using 
hammers,  wrenches,  chisels  and  various  other  hand  tools.  These 
three  causes  account  for  the  great  majority  of  accidents  occurring 
in  shops  using  heavy,  high-speed  machinery,  and  they  account  for 
nearly  all  accidents  in  other  forms  of  industry.  Of  the  remaining 
forty  accidents,  about  five  are  caused  by  men  being  caught  in  mov- 
ing parts  which  it  is  impossible  to  guard,  about  six  are  caused  by 
men  being  caught  in  moving  machinery  where  it  is  possible  to  guard 
the  machine,  and  about  six  are  caused  by  the  use  of  emery  wheels 
or  other  grinding  and  polishing  machinery.  About  sixteen  out  of 
every  hundred  accidents  are  due  to  flying  particles,  usually  chips  of 
metal  or  pieces  of  emery,  sometimes  projected  from  machine  tools 
or  grinding  wheels,  and  sometimes  from  chisels  or  other  hand  tools. 
About  three  accidents  are  caused  by  projecting  nails  or  splinters, 
while  the  remaining  four  have  miscellaneous  causes." 

The  quotation  is  from  the  very  interesting  and  comprehensive 
survey  of  Safety  and  Welfare  Work  published  in  this  number  of 
Machinery.  For  generations  factory  dangers  were  regarded  as 
inevitable  and  unavoidable — nobody's  fault.  But  just  as  the 
tribesmen  of  old,  when  they  had  acquired  wisdom  as  well  as  ex- 
perience, cleared  a  place  for  the  human  family  to  live  in  peace  and 
security,  and  established  the  necessary  safeguards,  so  a  later  and 
much  wiser  humanity  has  learned  how  to  make  the  workshop  safe, 
and  to  protect  the  worker  from  his  own  thoughtlessness  and  care- 
lessness, as  well  as  from  the  whirling  and  racing  objects  which 
have  so  marvelously  increased  the  productive  power  of  his  labor. 
There  is  still  greater  satisfaction  in  the  things  that  are  done  and 
being  done  for  the  worker  as  a  human  creature.  A  place  may  be 
safe,  though  unlovely  and  uncongenial.  The  modern  spirit  is  to 
make  it  not  oniy  safe  but  comfortable,  bright  and  attractive.  It 
is  on  such  foundations  that  civilization  builds  securely. 
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NE  of  the  pro- 
minent features 
of  our  present- 
day  industrial 
lite  is  the 
amount  of 
thouRht  and  effort  which  is 
being  spent  by  many  employ- 
ers to  further  the  safety,  com- 
fort, health  and  well-being  of  working  people.  This  matter 
has  become  so  prominent  and  so  many  employers  are  engaged 
in  different  phases  of  the  worl<,  that  it  has  attracte<l  great 
attention  from  employers,  from  social  workers,  and  even  from 
law  makers.  The  National  Civic  Federation,  for  instance,  has 
for  some  years  maintained  a  department  for  the  promotion 
of  welfare  work  and  many  great  employers  of  labor  have 
created  committees  or  boards  for  the  same  purpose. 

So  various  are  the  activities  which  are  included  under  the 
head  of  industrial  betterment  or  welfare  work,  and  so  diverse 
are  the  methods  favored  by  different  employers,  that  there 
seems  to  the  casual  observer  to  be  an  entire  lack  of  unity  of 
purpose  in  the  movement.  Out  of  this  kind  of  work  has  come 
a  great  national  movement  for  the  promotion  of  industrial 
safety.     This   movement   has  spread   to   practically  all   indus- 

•  For  other  tirllcles  on  snfot.v  niul  woltiir.-  work  previously  piibUsh.Ml  In 
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,  1814;  "Sofoty  oa  Api>lli-<|  to  C.rlndlnit  Whwls."  July.  1»M;  "rower  Pross 
Ou«rd«,"  July.  1014;  "Norton  Safety  First  Association,"  June.  1014;  "Puplel 
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f  Industrial  betterment  has  grown  so  greatly  In 
ig  the  last  decade  that  no  large  manufacturer  or 
an  afford  to  neglect  it.  The  present  article  is  the 
areful  study  of  all  phases  of  welfare  work  from 
f  of  both  the  employer  and  the  employe.  Inasmuch 
ngaged   directly   In   Industrial   work   he   brings 


an  unprejudiced  mind  to  the  task.  He  has  covered  in  this  co 
prehenslve  article  safety  and  sanitation,  housing  of  employes, 
cooperative  organizations,  profit-sharing  systems,  pensions,  work- 
men's compensation  and  the  many  other  ramifications  of  the  sub- 
ject. Those  who  are  interested  In  promoting  welfare  work  should 
find  valuable  suggestions  in  the  work  that  others  have  accomplished. 


tries,  and  seems  to  be  about 
the  only  phase  of  the  work  in 
which  everyone  is  really 
united.  The  rest  of  the  work 
appears  to  be  sporadic  in  its 
nature.  We  see  here  an  ef- 
fort to  make  workrooms  and 
factories  more  pleasant  for 
employes,  and  there  an  at- 
tempt to  provide  better  facilities  for  the  midday  lunch.  One 
employer  will  lay  stress  on  lockers  and  lavatory  facilities, 
sanitary  toilets  and  such  matters.  Another  employer  is  equal- 
ly outspoken  in  advocating  a  mutual  aid  association,  and  in 
supporting  it  liberally,  so  that  the  sick  and  injured  may  not 
suffer.  Still  other  employers  concentrate  their  attention  upon 
the  housing  problem.  Some  others  are  earnest  advocates  of 
profit-sharing.  No  two  firms  seem  to  entertain  the  same  ideas 
In  regard  to  the  needs  of  their  working  force,  and  there 
seems  to  be  no  broad  underlying  principle  in  the  work  which 
Is  beiing  done. 

The  fact  that  welfare  work  appears  in  so  many  divers* 
forms,  and  the  fact  that  each  employer  appears  to  go  in  for 
those  forms  that  suit  his  fancy  and  practically  Ignores  other 
forms,  gives  to  the  movemejit  the  appearance  of  a  fad.  Many 
men  predict  that  the  whole  thing  Is  a  transient  outburst  of 
humanitarlanisni,  and  that  It  will  die  out  In  the  courso  of 
time  Just  as  roller-skating,  bicycling  or  tooth-pick  shoes  have 
disappeared,  leaving  as  its  only  prominent  mark  upon  our  in- 
dustrial history  the  movement  for  greater  industrial  safety. 
It  is  hard  for  anyone  to  reallie  the  true  extejit  and  ten- 
dency of  the  social  movements  of  his  own  time.  He  can  see 
nothing  of  the  future  and  he  Is  so  close  to  the  events  of  the 
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present  that  things  lose  their  perspective.  Since  everything 
is  moving  with  him,  he  does  not  realize  that  there  is  any 
movement  except  the  apparently  senseless  turmoil  which  he 
sees  about  him.  Before  we  can  appreciate  the  true  meaning 
of  this  rapidly  growing  movement  for  industrial  betterment, 
we  will  have  to  get  a  little  farther  away  from  it,  and  examine 
it  in  the  light  of  recent  historical  development. 

Brief  History  of  Present-day  Social  Movements 

During  the  Dark  Ages  it  seems  to  have  been  the  general 
opinion  of  mankind  that  society  existed  for  the  purpose  of 
benefiting  the  nobility  and  clergy,  and  to  protect  them  in  the 
exercise  of  what  they  considered  to  be  their  rights.  Govern- 
ment apparently  was  organized  to  confirm  them  in  the  privi- 
leges that  they  claimed  and  to  so  distribute  and  arrange  their 
various  privileges  that  they,  as  a  class,  might  receive  the 
maximum  benefit  therefrom.  The  peasants  and  serfs,  who  con- 
stituted the  working  population,  might  squirm  and  object  a 
good  deal,  but  their  place  in  society  was  well  known  and 
thoroughly  settled.  Of  rights  and  privileges  they  had  none. 
In  the  eyes  of  the  law  and  the  "upper  classes"  they  existed 
solely  for  the  purpose  of  being  exploited. 

The  invention  of  the  printing  press  brought  an  end  to  the 
Dark  Ages,  and  made 
modern  democracy 
possible.  With  the 
advent  of  the  print- 
ed word,  the  age  of 
revolution  began,  a 
period  which  extends 
roughly  from  the  be- 
ginning of  the  six- 
teenth century  to 
the  present.  The  age 
of  revolution  may  be 
divided  into  four 
overlapping  periods 
or  phases.  Following 
the  introduction  of 
printing  came  the 
religious  and  politi- 
cal revolutions  of  the 
sixteenth  and  seven- 
teenth centuries.  In 
this  struggle  the 
common  people 
fought  nominally  for 
the  right  to  freedom 
of  worship,  but  the 
things  which  they 
really  fought  for 
were  freedom  of  thought  and  freedom  of  speech.  They 
were  striving  to  liberate  their  minds  and  souls  from  the 
ancient  thralldom  of  ignorance  and  dogma.  While  the  strug- 
gle for  freedom  of  thought  and  speech  was  still  at  its  height 
during  the  seventeenth  century,  we  find  another  struggle 
beginning  in  which  the  common  people  were  fighting  for  the 
right  to  a  more  general  participation  in  the  affairs  of  gov- 
ernment. This  phase  of  the  revolutionary  movement  is  now 
approaching  its  conclusion.  The  period  of  political  revolution 
was  marked  by  a  gradual  extension  of  the  suffrage  and  a 
gradual  increase  in  the  power  of  the  representatives  of  the 
people,  so  that  both  the  form  and  the  spirit  of  government 
were  radically  changed. 

While  the  political  revolution  was  at  its  height,  at  the  very 
beginning  of  the  nineteenth  century,  we  see  the  period  of 
social  revolution  commencing.  This  period  is  marked  by  the 
simultaneous  development  of  two  great  movements.  The  first 
was  a  movement  to  secure  for  the  common  people  not  only 
the  benefits  but  also  the  control  of  the  great  social  agencies 
which  had  hitherto  existed  only  for  the  benefit  of  the  privi- 
leged classes.  The  second  was  a  movement  to  so  change  the 
spirit  and  letter  of  the  law  as  to  make  personal  rights  super- 
ior to  property  rights.  In  their  attempts  to  secure  for  them- 
selves the  control  of  the  social  agencies,  the  common  people 
developed  a  system  of  free  schools  and  universities,  and  made 


Fig.    1. 


provision  of  public  libraries,  hospitals,  parks  and  othei  social 
agencies.  In  their  attempts  to  create  laws  which  would  make 
personal  rights  superior  to  property  rights  they  succeeded  in 
abolishing  the  debtor's  prison,  in  procuring  laws  regulating 
conditions  of  housing  and  conditions  of  employment,  in  reduc- 
ing hours  of  labor,  in  gradually  abolishing  child  labor  and  in 
making  tenements  and   workshops  safe  and  hygienic. 

During  the  latter  part  of  the  nineteenth  century  we  find 
the  fourth  phase,  the  economic  revolution,  beginning.  It  U 
the  purpose  of  the  economic  revolution  to  secure  a  greater 
degree  of  equality  in  the  distribution  of  economic  welfare. 
The  economic,  like  the  social  revolution,  has  developed  two 
separate  movements.  The  first  movement  attempts  by  law 
to  limit  the  accumulation  of  great  fortunes,  to  limit  the 
profits  of  capital,  and  to  improve  the  economic  condition  of 
the  poor.  Thus  we  have  graduated  income  and  inheritance 
taxes,  regulation  of  public  service  corporations,  minimum 
wage  laws,  workmen's  compensation  laws,  old  age  and  moth- 
er's pensions  and  other  provisions  looking  toward  a  more 
equitable  distribution  of  human  welfare.  The  second  move- 
ment is  quite  different  in  its  nature.  It  attempts  by  organi- 
zation and  concerted  action  to  secure  for  labor  higher  wages, 

shorter  hours,  and 
more  favorable  con- 
ditions of  employ- 
ment. The  labor  or- 
ganization struggles 
directly  with  the  em- 
ployer. This  phase 
of  the  economic  rev- 
olution is  of  such 
great  industrial  im- 
portance and  has  to 
do  so  intimately  with 
the  matter  of  wel- 
fare work  that  it  will 
be  taken  up  later  at 
greater  length. 

The  age  of  revolu- 
tion is  a  record  of 
social  advance.  In  it 
we  see  mankind  pro- 
gressing from  tyran- 
n  y  to  democracy, 
from  ignorance  t  o 
knowledge,  from 
slavery  to  industrial 
freedom,  from  the 
bitterest  poverty  to 
comparative  wealth. 
Nor  can  this  improvement  be  attributed  to  any  single  social 
agency.  Many  agencies  have  combined  in  order  to  achieve  the 
results  we  have  observed.  Sometimes  these  agencies  have  not 
been  entirely  harmonious,  sometimes  they  have  tended  to  coun- 
teract one  another,  sometimes  the  agencies  intended  to  pro- 
mote human  welfare  have  been  terribly  destructive  of  that 
welfare.  Always,  however,  the  net  result  has  been  progress, 
progress  in  education,  progress  in  methods  of  government, 
progress  in  industry  and  progress  in  human  welfare. 

Most  of  the  social  agencies  to  which  this  progress  was  due 
had  a  small  beginning.  They  were  not  the  ideas  of  any  one 
man,  but  appeared  here  and  there  in  different  guises,  making 
their  way  slowly  against  strenuous  opposition.  The  ideas  of 
different  men  underwent  a  period  of  consolidation  and  stand- 
ardization before  they  became  recognized  as  social  agencies. 
We  may  consider,  therefore,  that  the  movement  for  industrial 
betterment  is  one  of  the  agencies  by  which  the  social  progress 
of  the  immediate  future  is  to  be  carried  on.  It  is  not  a 
transient  movement  nor  is  it  a  form  of  charity. 

Nor  when  we  come  to  study  the  situation  do  we  find  the 
movement  so  lacking  in  unity  as  we  had  thought.  In  the 
first  place,  the  movement  is  new  and  it  is  difl3cult  to  tell 
Just  how  it  will  eventually  work  out.  In  the  second  place, 
the  local  conditions  of  different  industries  vary  so  greatly 
that  a  line  of  action  which  may  be  successful  and  desirable 


Exterior  of  the  foundry  of  the  National  Cash  Register  Co.     Attention  to  architecti 
Euidscape   gardening  has  made   this  foundry   a  beautiful  building  in   an   attractive 
setting.     The  cost  is  not  prohibitive. 


November,   1915 


MACHINERY 


173 


in  one,  may  be  useless  and  mischievous  in  another.  A  study 
of  what  employers  are  doing  and  how  and  why  they  are  doing 
it  brings  the  conviction  that  practically  all  the  differences 
observed  arise  from  differences  in  local  conditions  and  are  not 
due  to  serious  lack  of  unity  among  those  who  take  part  in  the 
movement. 

When  we  cease  to  consider  welfare  work  as  a  form  of  in- 
dustrial charity,  or  a  new  method  of  increasing  production, 
and  consider  it  as  one  of  the  newest  of  the  great  social 
agencies  for  the  promotion  of  human  welfare,  the  subject 
takes  on  an  entirely  new  aspect.  Many  of  the  so-called  fail- 
ures are  explained.  It  becomes  possible  to  see  what  lines  of 
welfare  work  give  promise  for  the  future.  It  becomes  possi- 
ble to  see  the  factors  which  will  limit  its  extension  in  certain 
directions.  It  becomes  possible  to  sec  the  whys  and  where- 
fores of  many  recent  industrial  developments.  But,  most  Im- 
portant of  all,  it  gives  us  a  new  conception  of  the  future  In- 
dustrial life.  A  century  ago,  industry  was  the  instrument 
utlllsjed  by  greed  for  the  merciless  exploitation  of  the  working 
people.  In  the  centuries  to  come,  we  see  it  infused  with  a 
spirit  of  humanity  and  democracy,  and  transformed  into  the 
greatest  of  all  the  social  agencies  for  promotion  of  the  gen- 
eral welfare. 

Forma  of  Welfare  Work  

Welfare  work  may  be  rough- 
ly divided  into  two  forms.  The 
first  deals  with  the  physical 
condition  of  the  factory  and 
the  conduct  of  the  work  itself. 
The  second  attempts  to  im- 
prove the  community  life.  The 
first  form  of  welfare  work  en- 
deavors to  make  the  factory  a 
sanitary  and  pleasant  place  to 
work  in,  and,  as  far  as  possi- 
ble safeguards  the  life,  limb 
and  health  of  the  employe 
against  accident  and  disease. 
An  abundance  of  light,  of  pure 
air,  and  of  good  drinking  water 
are  provided.  The  working 
place  is  not  only  made  safe  and 
sanitary,  tout  also  as  far  as  pos- 
sible, pleasant  and  attractive. 
Every  attempt  is  made  to  so 
order  the  environment  and 
working  conditions  that  the 
work  will  be  healthful  and 
pleasant,  and  the  worker  will  reach  the  maximum  of  efflciency. 

Having  done  all  this,  many  employers  feel  that  their  duty  is 
ended,  but  others  realize  that  because  of  their  relation  to  their 
employes  and  the  community,  because  of  the  power  which 
they  can  exercise  through  the  possession  of  capital,  and  be- 
cause of  the  executive  ability  which  they  command,  they  are 
in  position  to  act  as  a  social  factor  in  the  community,  and 
to  affeet  powerfully  that  part  of  the  community  life  which 
has  no  imme<liate  relation  to  its  work.  Many  employers,  for 
instance,  realize  that  they  are  in  a  position  to  improve  the 
standard  of  housing  in  the  community,  and  to  act  in  many 
other  ways  so  as  to  promote  community  welfare.  They 
realize  that  they  have  the  power  to  make  the  town,  as  well 
as  the  factory,  a  more  attractive  and  sanitary  place  in  which 
to  live,  and  to  improve  the  lot'  of  the  women  and  children,  as 
well  as  the  workingmen.  In  consequonce  there  is  a  growing 
tendency  to  extend  welfare  work  into  regions  which  have  no 
direct  connection  with  industry,  and  to  make  the  factory  an 
active  agency  in  community  development  and  community 
welfare. 

Methods  o(  Industrinl  Betterment— Improvliisr  the  Workroom 

It  is  in  order  at  this  point  to  turn  from  this  general  dis- 
cussion of  the  origin,  nature  and  purpose  of  welfare  work,  and 
classify  and  discuss  the  different  lines  of  work  that  are  at 
present  in  practical  operation,  leaving  for  separate  considera- 
tion the  matter  of  Industrial  safety. 


Since  more  than  half  of  a  w^orkman's  working  hours  are 
spent  in  the  place  in  which  he  works,  it  follows  that  a  decent 
regard  for  his  happiness  and  welfare  requires,  first,  that  the 
workroom  shall  be  a  place  in  which  the  workman  may  reach 
a  maximum  of  physical  well-being  and  efficiency,  and  sec- 
ond, that  it  shall  be  as  pleasant  and  attractive  a  place  in 
which  to  work  as  is  compatible  with  a  reasonable  cost  of 
construction  and  the  best  working  efficiency.  In  order  to 
meet  these  requirements,  it  is  necessary  that  they  be  kept 
in  mind  when  the  mill  or  factory  Is  being  constructed.  In 
the  first  place,  the  floor  space  and  head  room  should  be  ample 
so  that  there  is  plenty  of  room  for  every  workman  to  move 
about  at  his  task  with  a  minimum  of  strain  and  fatigue,  and 
without  that  cramped  feeling  which  is  engendered  by  crowded 
quarters.  A  certain  prominent  textile  mill  has  two  shope, 
one  of  which  was  built  about  twenty  years  ago,  while  the 
other  has  been  in  use  for  only  a  year  or  so.  The  machinery 
in  the  two  sliops  is  equal  in  every  respect,  but  the  output  In 
the  modern  shop  is  20  per  cent  greater  than  in  the  older  one. 
This  is  attributed  to  the  greater  head  room  and  floor  space 
allowed  In  the  modern  shop,  although  the  customary  amount 
of  room  is  provided  in  the  older  shop.  The  employee  much 
prefer  to  work  in  the  modern  shop,  and  the  experiment  of 
providing    what    many    would 
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consider  to  be  an  excessive 
amount  of  room,  has  turned 
otit  to  be  thoroughly  success- 
ful. 

A  second  point  to  be  consid- 
ered in  the  construction  of  a 
slinp  is  the  provision  of  ample 
liL-ht  in  all  those  parts  where 
men  work.  This  means  more 
than  an  abundance  of  window 
space  or  skylight  area.  It  re- 
quires a  proper  proportion  of 
head  room  to  width  of  build- 
ing; it  requires  a  proper  struc- 
tural arrangement,  so  that 
beams  and  trusses  do  not  inter- 
fere with  the  distribution  of 
light;  and  it  requires  that  the 
walls,  and  particularly  the  ceil- 
ings, shall  be  painted  some 
suitable  color.  If  the  room  Is 
free  from  smoke  and  dust, 
white  Is  suitable.  If,  however, 
there  is  much  smoke  or  dust, 
white  paint  is  quickly  discolored  and  a  light  gray,  slate  or 
some  other  such  color  will  be  found  to  be  superior.  If  the 
dark  corners,  the  places  under  the  benches,  all  the  overhead 
work,  the  roofs,  trusses,  beams  and  so  on,  are  of  a  light 
color  and  frequently  painted,  the  more  even  distribution  of 
light  and  the  better  illumination  resulting,  will  pay  for  the 
painting  and  cleaning  many  times  over  by  increasing  the 
efficiency  of  the  workmen  and  reducing  loss  due  to  accidents. 
There  is  nothing  better  than  an  abundance  of  light  for  pro- 
moting cleanliness  and  order  in  the  shop,  and  heaJth  and 
efficiency  among  workmen.  Dirt  and  disease  are  born  In  the 
dark,  cleanliness  and  health  thrive  only  In  the  light  Light 
makes  work  easier;  it  acts  as  a  physical  and  moral  stimu- 
lant. So  powerful  is  this  effect  that  no  indoor  athletic  record 
has  ever  approached  the  outdoor  record  for  the  same  per- 
formance. Abundant  light  means  health  and  contentment 
for  the  employe  as  well  as  dollars  for  the  employer. 
Cleanllneitfl  nnd  Order 
The  provision  of  a  spacious  buihling  and  ample  light  well 
distributed  makes  for  clean,  wholesome  and  sanitary  work- 
rooms. Without  Intelligent  and  continuous  effort,  however,  the 
best  constructed  workrooms  will  soon  become  dirty  and  dis- 
orderly, and  quickly  cease  to  be  a  sanitary  and  pleasant  work- 
ing place.  It  is  therefore  necessary  to  do  more  than  provide 
a  well  constructed  workroom.  It  Is  necessary  to  maintain  It 
In  a  clean  and  orderly  condition.     In  the  first  place,  the  ar- 
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Figs.    3   and  4.     The  National  Cash   Register   Co.    endeavors  to   persuade    its   cr 
Fig.   3  shows  a  yard   before  planting   and  Fig.   4   shows   what   was  done 

rangement  of  machines,  benches  and  working  spaces  must  be 
such  as  to  promote  an  efficient  and  orderly  progress  of  the 
work.  Systematic  methods  of  transporting  the  work  from 
place  to  place,  and  of  caring  tor  the  tools,  jigs,  fixtures  and 
other  accessories,  must  be  employed.  A  properly  equipped 
and  supervised  force  of  men  must  be  organized  for  the 
purpose  of  systematically  cleaning  everything  about  the  build- 
ing. In  the  case  of  a  new  building,  properly  constructed,  this 
phase  of  the  work  presents  no  difficulties.  In  the  case  of 
many  old  buildings,  poorly  constructed  and  ill-arranged,  it  is 
extremely  difficult  to  make  satisfactory  progress  in  this  mat- 
ter. Not  infrequently,  when  the  wave  of  reform  strikes  a 
shop,  the  man  responsible  for  creating  a  condition  of  cleanli- 
ness and  order  finds  himself  confronted  by  a  dingy  and  Ill- 
lighted  building,  with  beams  and  tie-rods  extending  down  into 
the  working  space,  the  floor  piled  high  with  stock,  some  of 
which  has  not  been  moved  for  months  or  even  years,  heaps  of 
scrap  iron  here  and  there  through  which  the  workman  must 
paw  for  bolts,  nuts,  straps  and  so  on,  dark  corners  in  which 
are  found  piles  of  rubbish  and  litter,  and  a  general  condition 
of  dirt  and  disorder.  The  first  thing  which  must  be  done  in 
such  a  case  is  to  put  the  shop  in  order  and  to  create  a  definite 
system  for  the  moving  of  stock  in  process  of  manufacture, 
and  for  the  storage  of  the  tools,  jigs  and  fixtures  needed  for 
the  performance  of  the  work,  to  provide  tote  boxes,  waste 
receptacles,  and  so  on,  and  then  to  provide  the  necessary  or- 
ganization to  see  that  the  good  work  is  kept  up.  Not  only 
is  it  necessary  to  clean  the  workroom,  but  the  halls,  stairways, 
toilets,  walls  and  grounds  must  be  kept  in  a  clean  and  orderly 
condition.  Especial  pains  should  be  taken  to  see  that  they  are 
kept  free  from  vermin  and  from  breeding  places  for  flies  and 
mosquitoes.  The  toilets,  washrooms,  lockers  and  drains 
should  receive  special  attention,  and  there  should  be  nothing 
about  a  toilet  or  washroom  which  cannot  be  cleaned  with  a 
scrubbing  brush  and  a  hose. 

In  this  connection  it  may  be  well  to  say  a  word  regarding 
the  old-fashioned  idea  of  disinfection.  The  best  disinfectant 
on  earth  is  soap  and  water,  and  if  extraordinary  measures  are 
required,  a  pound  of  chloride-of-lime  dissolved  in  a  pail  of 
water.  The  use  of  patent  devices  for  the  purpose  ol  dropping 
minute  quantities  of  disinfecting  fluids  into  toilets  and  drains 
is  not  only  useless  but  positively  harmful.  A  drain  or  toilet 
should  be  kept  so  clean  that  no  odor  from  it  is  perceptible 
under  any  circumstances,  and  soap  and  water  with  the  occa- 
sional use  of  chloride-of-lime  is  all  that  is  necessary  to  ac- 
complish this  result.  The  patent  disinfecting  fluids  are  used 
in  such  small  quantities  that  they  have  no  effect  except  to 
produce  an  odor  which  hides  the  results  of  uncleanliness.  If 
the  use  of  one  of  the  patent  devices  seems  necessary  in  order 
to  avoid  disagreeable  odors,  it  is  evident  that  the  plumbing 
is  out  of  order,  or  that  the  janitor  is  not  doing  his  duty. 
Making  the  Factory  Attractive 

So  far  we  have  considered  only  the  hygienic  aspect  of  the 
factory   buildings   and   grounds.     There   is   another  aspect   of 
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the  matter  which  is  worthy  of  serious  consideration.  Not 
only  should  the  factory  be  a  healthful  place,  but  it  should  also 
be  an  attractive  place  in  which  to  work.  At  first  sight  the 
beautification  of  factory  grounds  and  the  construction  of  pleas- 
ant and  attractive  workrooms  may  seem  to  be  a  matter  of  pure 
philanthropy,  but  it  may  be  shown  that  even  this  phase  of 
welfare  work  has  its  economic  aspect. 

I  do  not  mean  that  the  factory  grounds  should  be  made 
into  beautiful  parks  (although  the  National  Cash  Register  Co. 
does  this  very  thing),  and  the  workrooms  transformed  into 
art  galleries,  but  rather  that,  so  far  as  possible,  all  offensive 
features  should  be  removed,  and  that  a  reasonable  amount  of 
thought  and  care  should  be  spent  in  the  arrangement  and 
design  of  the  buildings,  the  care  of  lawns,  roads  and  walks, 
and  in  the  architectural  treatment  of  the  factory  interior. 

It  does  not  need  the  wisdom  of  Solomon  to  see  that  a  work- 
man who  is  placed  in  a  ding}-,  ill-lighted  and  unpleasant  work- 
room is  presented  by  his  employer  with  a  constant  incentive 
to  quit.  Neither  is  it  difficult  to  see  that  a  workman  in  a 
pleasant,  clean,  cheerful  and  orderly  workroom,  where  the 
architectural  treatment  of  the  interior  is  as  pleasant  and  at- 
tractive as  is  compatible  with  its  purpose  and  a  reasonable 
cost  of  construction,  has  a  constant  incentive  to  stay.  The 
first  man  is  forever  dissatisfied  with  his  work,  the  second  is 
not. 

It  is  difficult  to  estimate  the  economic  value  of  pleasant 
surroundings.  That  such  surroundings  have  an  economic 
value  is  well  attested  by  the  fact  that  those  of  us  who  can 
afford  to  do  so  always  attempt  to  secure  them.  Whenever 
we  are  able,  we  purchase  a  beautiful  house  and  furnish  it  in 
such  a  way  as  to  transform  it  into  a  beautiful  home.  We 
hire  a  landscape  architect  to  arrange  our  lawns,  our  trees 
and  our  flower  beds,  because  we  realize  that  the  pleasure  and 
satisfaction  which  they  give  to  us  have  a  greater  value  to  us 
than  the  money  they  cost.  And  not  only  do  we  do  this  for 
ourselves  and  our  families,  by  beautifying  our  home  and  its 
surroundings,  but  as  a  community,  we  take  pride  in  the 
appearance  of  our  city,  and  tax  ourselves  to  maintain  a  system 
of  beautiful  streets  and  parks  for  the  whole  people.  In  a 
thousand  ways  we  acknowledge  the  economic  value  of  pleas- 
ant surroundings,  and  the  moral  duty  of  providing  such  sur- 
roundings for  those  who  are  unable  to  secure  them  for 
themselves. 

Too  many  of  us,  however,  believe  that  beauty  ends  and 
utility  begins  at  the  factory  gate.  In  the  past  many  indus- 
tries have  been  conducted  on  the  principle  that  the  cost  of 
factory  construction  and  operation  must  be  the  absolute  mini- 
mum. This  is  a  short-sighted  policy,  even  from  the  economic 
viewpoint,  for  light,  cleanliness  and  order  increase  the  effi- 
ciency of  the  workmen  out  of  all  proportion  to  their  cost, 
and  the  feelings  of  satisfaction  and  contentment  which  come 
to  the  workmen  from  pleasant  and  attractive  surroundings, 
have  a  wonderful  effect  on  the  dividends.  But  laying  such 
considerations  entirely  aside',  is  it  not  rather  foolish   for  us 
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to  tax  ourselves  millions  of  dollars  for  a  park  system  which 
the  workman  can  enjoy  for  only  three  or  tour  hours  a  week, 
and  then  to  provide  him  with  an  ugly  and  unpleasant  working 
place,  because  it  would  take  a  few  thousand  dollars  to  render 
this  working  place  decently  attractive? 

We  often  find  the  most  important  industry  of  a  town  In 
the  midst  of  the  most  unpleasant  surroundings.  Frequently 
the  grounds  are  enclosed  by  a  high  board  fence,  painted  a 
dingy  red.  Rusty  iron  stacks  belch  huge  volumes  of  black 
smoke  to  deface  the  neighborhood.  Cheap  shacks  and  vile 
tenements  line  every  avenue  of  approach.  Within,  the  shops 
are  dirty,  dark  and  disorderly.  In  such  a  case  the  workman 
comes  instinctively  to  associate  unpleasantness,  poverty  and 
filth  with  the  industry  in  which  he  is  engaged,  even  though 
he  receives  good  wages  and  lives  miles  away  in  a  decent 
neighborhood.  Such  unconscious  associations  have  a  powerful 
influence  on  a  man's  attitude  toward  his  work  and  toward  his 
employer.  They  foster  friction  and  antagonism  among  the 
men.  Such  conditions  make  a  fertile  field  for  the  labor 
agitator.  They  repel  intelligent  young  men,  and  keep  them 
from  entering  the  industry.  They  act  as  a  sort  of  sieve, 
which  rejects  the  desirable  labor  element,  and  retains  the 
inofncient,  the  discontented,  the  lazy,  and  the  neer-do-wells. 
No  such  plant  can  prosper  in  competition  with  a  plant  which 
offers  pleasant  and  attractive  conditions  of  employment  at  the 
same  wages. 

Factory  Ventilation  and  Air  Conditioning- 

The  problem  of  factory  ventilation  is,  in  many  cases,  a  very 
simple  one.  Where  the  outdoor  air  is  free  from  objectionable 
dust,  and  the  workmen  are  not  too  thickly  distributed  through 
the  factory,  ventilation  will  largely  take  care  of  itself.  When 
the  workrooms  are  thickly  crowded,  but  the  work  la  clean, 
an  abundant  supply  of  air  is  easily  provided  by  mechanical 
means.  When,  however,  the  nature  of  the  industry  is  such 
that  large  quantities  of  dust  or  poisonous  or  disagreeable 
vapors  are  produced,  the  question  of  adequate  ventilation 
should  be  the  first  consideration  in  the  design  of  the  factory. 
In  such  cases  it  Is  necessary  to  entirely  remove  all  traces 
of  the  dust  or  vapors  by  withdrawing  at  certain  places  in  the 
workroom  an  enormous  volume  of  air.  This  air  must  either 
be  cleaned  and  returned  to  the  workroom,  or  it  must  be  re- 
placed by  outside  air,  and  if  the  volume  of  air  so  removed 
is  very  great,  this  kind  of  ventilation  may  become  an  item 
of  considerable  expense,  both  because  of  the  amount  of  power 
required  to  move  the  air,  and  because  of  the  amount  of  heat 
necessary  to  bring  the  entering  air  to  the  temperature  of  the 
workroom  when  the  weather  is  cold. 

For  many  years  it  was  thought  that  poisonous  vapors  were 
given  olT  in  the  breath  of  human  beings  and  animals.  At 
first  this  poison  was  IhouKht  to  be  carbon  dioxide,  and  when 
carbon  dioxide  was  found  to  be  harmless,  it  was  thought  that 
some  unknown  toxic  substance  must  be  given  off  in  the 
breath.  The  most  careful  search  has  failed  to  discover  such 
a   poison,   and   we   are   forced   to   conclude   that   it   does   not 


exist.  As  a  result  of  many  years  of  scientific  study  of  the 
principles  of  ventilation,  we  are  now  quite  certain  that  foul 
air  injures  us  for  two  reasons  only:  First,  because  it  Is  hot 
and  damp,  and  second,  because  it  is  loaded  with  germs  and 
is  therefore  likely  to  give  us  disease.  It  has  been  definitely 
proved  that  if  air  is  cooled  and  washed  it  may  be  breathed 
over  and  over  again  by  a  number  of  people  without  the  least 
harm.  The  important  things  therefore  are  to  have  the  air  of 
the  workroom  of  a  proper  temperature  and  humidity,  and  free 
from  dust. 

The  human  organism  does  its  best  work  and  is  most  com- 
fortable and  efficient  when  working  in  an  atmosphere  having 
a  temperature  of  between  65  and  70  degrees  F.,  and  a  humid- 
ity of  about  50  per  cent  to  70  per  cent.  If  the  temperature 
or  humidity  rises  above  these  figures,  there  is  a  decided  loss 
in  efficiency  accompanied  by  a  vague  physical  discomfort.  At 
80  degrees  temperature  and  80  per  cent  humidity,  there  Is  a 
loss  of  50  per  cent  in  efficiency  in  doing  some  kinds  of  work, 
and  at  higher  temperatures  this  effect  is  still  more  marked. 
Not  only  does  the  efficiency  of  the  workman  fall  off  very 
rapidly  with  increasing  temperatures,  but  the  feeling  of  phys- 
ical discomfort  becomes  almost  unbearable  unless  a  brisk 
breeze   helps   to  carry   away  the  heat  of  the  body. 

The  body  is  cooled  ordinarily  by  the  evaporation  of  moisture 
from  the  surface  of  the  skin  and  from  the  lungs.  The  cooler 
and  dryer  the  air,  the  more  rapid  this  evaporation,  and  the 
greater  the  quantity  of  heat  so  dissipated.  The  rate  at  which 
heat  must  be  dissipated  from  the  body  depends  upon  the 
nature  of  the  occupation,  being  least  in  the  case  of  sedentary 
work,  and  greatest  in  the  case  of  severe  labor.  If  a  number 
of  people  are  in  a  closed  room,  the  heat  given  off  by  their 
bodies  soon  raises  the  temperature,  and  the  moisture  evapor- 
ated increases  the  humidity,  a  condition  of  affairs  which 
must  be  remedied  by  the  Introduction  of  a  sufficient  quantity 
of  cool  air. 

Not  only  does  proper  ventilation  maintain  a  proper  tem- 
perature and  humidity,  but  it  also  serves  to  remove  foul 
odors  which  would  make  the  workroom  unpleasant,  and  the 
great  quantities  of  germ  laden  dust  whioh  are  given  off  from 
the  bodies  and  clothing  of  the  operatives  whenever  they  are 
active.  Every  dust  mote  is  the  lodging  place  for  a  myriad 
of  germs,  some  of  which  may  be  harmful.  It  has  been  shown 
in  London  that  in  those  schools  having  no  system  of  venti- 
lation, the  number  of  germs  contained  in  each  cubic  foot  of 
air  was  nearly  ten  times  as  great  as  where  an  adequate 
system  of  ventilation  was  provided.  Clean  air  is  much  more 
important  from  a  sanitary  standpoint  than  clean  floors,  and 
a  ventilation  system  is  a  method  of  obtaining  clean  air  in 
the  workroom. 

Every  industry  sustains  a  considerable  loss  each  winter 
because  of  the  prevalence  of  colds  and  sore  throats  among  its 
operatives.  A  part  of  this  loss  is  sustained  by  the  workmen 
themselves  because  of  loss  of  time,  but  a  still  larger  part  is 
unquestionably  sustained  by  the  industry  because  of  the  loss 
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in  efficiency  of  men  who  are  too  ill  to  do  their  best  work,  and 
yet  who  are  unwilling  to  lose  time.  Disease  of  this  Itind  as 
well  as  many  of  the  more  serious  diseases  may  be  greatly 
reduced  in  amount  by  an  adequate  system  of  ventilation,  and 
by  maintaining  the  air  of  the  workrooms  iu  proper  condition. 
Nobody  questions  the  necessity  of  warming  the  workroom 
during  winter,  and  every  shop  makes  ample  provision  for  so 
doing.  For  some  rea.son  or  other,  however,  we  have  greatly 
exaggerated  the  necessity  of  keeping  a  room  warm  during 
severe  winter  weather  and  entirely  overlooked  the  fact  that 
it  is  equally  necessary  to  keep  it  cool  at  other  times  of  the 
year.  The  systematic  cooling  of  workrooms  in  hot  weather, 
particularly  in  the  South,  ought  to  receive  the  same  attention 
as  the  systematic  heating  in  cold  weather.  The  loss  in  efiB- 
ciency  and  the  effect  on  the  health  of  the  workman  are  just 
as  serious  when  the  room  is  maintained  at  90  degrees  as  it  is 
when  it  is  maintained  at  40  degrees.  The  time  is  not  far 
distant  when  the  intelligent  and  conscientious  employer  will 
realize  this  fact  and  in  constructing  his  factory  will  make 
provision  lor  keeping  the  workrooms  cool  and  comfortable 
in  summer,  just  as  he  now  makes  provision  to  keep  them 
warm  and  comfortable  in  winter.  It  is  possible,  by  means 
of  suitable  air-conditioning  apparatus,  to  introduce  into  the 
workroom  in  hot  weather  air  having  a  temperature  of  10 
degrees  or  even  15  degrees  lower  than  that  of  the  outdoor 
air. 

By  employing  refrigerating  machinery, 
it  is  possible  to  maintain  any  desired  in- 
door temperature,  no  matter  what  the  out- 
door temperature  may  be.  The  employment 
of  refrigerating  machinery  for  such  a  pur- 
pose is  probably  too  expensive  a  proposi- 
tion to  be  practiced,  but  the  use  of  air- 
conditioning  apparatus  capable  of  main- 
taining an  indoor  temperature  of  80  degrees 
when  the  outdoor  temperature  is-  95  de- 
grees, supplemented  by  the  free  use  of 
fans,  has  been  demonstrated  to  be  a  paying 
proposition  in  several  Southern  shops. 
When  the  workroom  is  the  nio.st  comforta- 
ble place  in  town,  the  worker  will  have  no 
objection  to  spending  his  time  there,  and 
will  not  be  so  anxious  for  summer  holidays. 
He  will  find  his  work  less  exhausting,  he 
will  be  better  able  to  enjoy  his  leisure 
hours,  his  health  will  be  improved,  and  his 
efficiency  will  be  greatly  increased.  The 
matter  of  air  conditioning  for  the  purpose 
of  maintaining  suitable  shop  temperature 
during  the  hot  weather,  is  worthy  of  the 
serious  attention  of  every  employer  inter- 
ested in  the  welfare  and  efficiency  of  his 
employes. 

In  certain  industrial  processes  large  quantities  of  dust,  or 
of  disagreeable  or  poisonous  fumes  aire  liberated,  which  con- 
taminate the  air  of  the  workrooms.  Not  infrequently  such 
contamination  produces  serious  occupational  diseases,  some 
of  which  are  loathsome  and  deadly.  In  almost  every  case  its 
effect  on  the  general  health  of  the  workmen  is  easily  observa- 
ble, making  them  more  readily  subject  to  diseases  of  the  nose, 
throat,  lungs,  and  digestive  organs.  Kxamples  of  such  indus- 
trial processes  are  dry  grinding,  buffing  and  polishing,  stone 
cutting,  the  preparation  of  abrasives,  electroplating,  cement 
making,  brass  molding,  and  various  chemical,  textile  and 
metallurgical  processes.  If  such  industries  are  not  to  be 
carried  on  at  the  expense  of  the  health  and  even  the  lives  of 
the  workmen  employed,  provision  must  be  made  for  remov- 
ing the  dust  and  fumes  generated,  before  they  have  oppor- 
tunity to  do  harm. 

The  only  practical  way  to  remove  dust  and  fumes  from  the 
workroom  is  to  withdraw  from  the  room  at  the  point  where 
the  dust  or  fumes  originate,  a  large  volume  of  air,  moving 
at  a  fairly  high  velocity.  This  contaminated  air  may  then  be 
discharged  from  the  building  at  some  point  where  it  will  do 
no  further  harm.     Such  a  system  will  be  effective  only  when 


it  is  properly  designed.  The  quantity  and  velocity  of  the  air 
must  be  such  as  to  completely  remove  the  objectionable  mat- 
ter, and  the  system  must  be  frequently  inspected  and  intelli- 
gently operated.  It  is  not  enough  to  employ  an  apparatus 
capable  of  removing  90  per  cent  of  the  objectionable  matter. 
The  10  per  cent  which  escapes  is  still  capable  of  deadly 
damage,  and  improvements  in  the  design  and  power  of  the 
apparatus  are  usually  all  that  is  necessary  in  order  to  make 
it   completely  effective. 

The  grinding  and  polishing  rooms  of  the  Brown  &  Sharpe 
Mfg.  Co.'s  works  are  excellent  examples  of  what  may  be  done 
in  the  matter  of  dust  removal.  Each  grinding  or  buffing  wheel 
is  partially  surrounded  by  a  suitably  formed  shield  attached 
to  a  4-inch  flue,  through  which  a  large  volume  of  air  is  drawn. 
The  shield  is  so  arranged  that  the  dust  generated  by  the 
grinding  is  discharged  directly  into  the  flue,  and  the  design 
of  the  whole  equipment  is  so  excellent  that  not  the  slightest 
sign  of  dust  may  be  seen  in  the  air  of  the  rooms. 

Sometimes  it  is  not  possible  because  of  the  nature  of  the 
work  to  remove  the  dust  or  fumes  which  arise.  A  case  in 
point  is  the  process  of  "shaking  out"  after  a  heat  has  been 
taken  oft  in  a  foundry.  When  it  is  absolutely  necessary  for 
men  to  work  in  an  atmosphere  laden  with  dust  or  fumes, 
respirators  may  be  employed  to  protect  the  men  against  the 
ill  effects  which  may  result.  In  such  a  case,  a  great  deal 
depends   on  the  design   of  the  respirator.     If  it   is  light   and 
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of  the  National  Cash  HegiMer  Co.     It   costs  the  company  only   a 
fraction  of  a  cent  per  employe  per  day. 

comfortable  to  wear  and  easily  put  on,  the  men  will  be  glad 
to  use  it.  If,  on  the  other  hand,  it  is  hard  to  put  on.  or 
hot  or  heavy  or  uncomfortable  in  use,  they  will  usually  object 
to  it. 

For  some  years  we  have  had  on  the  statute  books  of  most 
of  our  states,  laws  granting  compensation  to  workmen  acci- 
dentally injured  while  they  were  working.  For  many  years  be- 
fore that,  it  was  a  recognized  principle  of  law  that  an  employer 
was  legally  and  morally  bound  to  insure  in  every  way  pos- 
sible the  safety  of  his  employes  while  engaged  in  their  work. 
At  present  we  do  not  have  workmen's  compensation  for  oc- 
cupational diseases,  nor  has  the  law  arrived  at  the  point  of 
reiiuiring  that  every  industrial  process  shall  be  conducted  in 
the  most  healthful  manner  possible.  In  spite  of  the  tact  that 
the  law  is  somewhat  backward  in  this  regard,  every  right- 
mindetl  employer  recognizes  that  it  is  his  moral  duty  to  see 
that  every  process  in  his  factory  is  carried  out  under  the 
most  healthful  conditions  that  can  be  devised.  Whenever  he 
can,  by  the  provision  of  special  ventilation  or  by  changes 
in  the  methods  of  manufacture,  render  unhcalthful  conditions 
of  employment  more  healthful,  the  employer  is  morally  bound 
to  do  so. 
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DrinkinK  Water 

Just  as  important  as  the  provision  of  a  proper  system  of 
ventilation  is  the  provision  of  an  ample  supply  of  good  drink- 
ing water.  A  great  deal  of  the  water  commonly  used  in  this 
country  is  unfit  to  drink.  A  large  part  of  it  is  polluted  with 
sewage,  surface  drainage  and  decaying  vegetable  matter.  It 
is  a  prolific  source  of  typhoid  fever,  dysentery  and  minor  di- 
gestive troubles,  occasioning  an  enormous  amount  of  sickness 
and  great  economic  loss. 

The  drinking  water  used  in  a  factory  should  if  possible 
be  procured  from  some  uncontaminated  source.  If  this  is 
not  possible,  it  should  bo  purified  before  using  it.  Suspended 
impurities,  such  as  mud,  decaying  vegetable  matter  and  so 
on  may  be  removed  by  mechanical  filtration.  Certain  chemi- 
cal impurities  such  as  iron  and  sulphur,  which  make  the 
water  unpalatable,  can  be  removed  by  chemical  treatment. 
The  greatest  danger,  however,  is  from  disease  producing 
bacteria  which  are  found  in  many  water  supplies.  These 
cannot  be  removed  by  mechanical  filtration,  and  must  be 
destroyed  by  some  process  of  sterilization.  One  of  the  simplest 
and  easiest  methods  of  sterilization  is  to  add  a  minute  quan- 
tity of  chlorine  to  the  water,  and  then  to  permit  it  to  stand 
in  a  tank  until  the  action  upon  the  bacteria  shall  have  become 
effective.  If  the  quantity  used  is  Just  sufficient  to  effectively 
destroy  the  bacteria,  it  cannot  be  detected  by  the  taste  of  the 


Fig.   8.     Offlco  luilAinp  of  tho  National  Gush  Resistor  Co.     Tho  offices  are 
attractive   inside  as  tho  exterior   of   the  buildings   would  load  ono   tc 

water,  nor  will  any  ill  effects  result  from  Its  use.  Instead 
of  using  the  chlorine  itself,  substances  which  give  up  nascent 
chlorine  or  oxygen  when  they  are  dissolved  in  water,  are 
sometimes  employed.  Hleaching  powder  has  been  used  In 
minute  quantities   for  this   purpose. 

Other  methods  of  sterilizing  polluted  water  are  to  treat  it 
with  ozone,  which  may  be  generated  by  a  form  of  standard 
electrical  apparatus  readily  obtained  from  dealers  in  electrical 
supplies;  to  subject  it  to  the  action  of  ultra-violet  light  in  a 
rather  expensive  type  of  electrical  apparatus;  to  heat  the 
water  to  a  boiling  temperature  for  a  short  time  and  then  to 
cool  it;  or  to  subject  it  to  the  so-called  "slow  filtration"  which 
is  a  process  of  destroying  the  disease-producing  bacteria  by 
the  action  of  other  bacteria. 

The  question  of  whether  or  not  tlfe  water  supply  is  safe 
for  drinking  purposes  can  only  be  determined  by  periodic 
chemical  and  bacterial  analyses.  Such  analyses  arc  made, 
free  of  charge,  by  the  board  of  health  of  every  slate.  It  is 
only  necessary  to  request  that  such  an  analysis  shall  be  made, 
in  order  to  receive  a  container  in  which  a  sample  of  tho  water 
may  be  forwarded  to  the  state  laboratory  of  hygiene.  A 
wiitcr  supply  which  may  be  perfectly  safe  at  some  seasons  of 


the  year,  may  be  dangerous  at  other  seasons,  and  it  is  neces- 
sary to  have  both  a  series  of  analyses  and  a  knowledge  of 
the  conditions  at  the  source  of  the  supply  before  it  can  Ije 
determined  whether  or  not  the  water  should  be  purified  before 
it  is  safe  to  drink.  If  there  is  any  question  about  the  safety 
of  the  water  supply,  provision  should  be  made  for  purifying 
it,  as  the  cost  of  such  purification  is  very  slight  compared 
with  the  great  economic  saving  which  results  when  it  is 
effectively  done. 

Even  though  the  water  be  drawn  from  a  source  of  supply 
which  is  beyond  suspicion,  it  may  still  serve  to  transmit 
disease.  It  may  become  contaminated  by  being  contained  In 
dirty  pails  or  water  coolers,  and  by  being  cooled  with  pol- 
luted ice.  The  common  drinking  cup  also  serves  as  a  medium 
for  the  transmission  of  many  communicable  diseases,  espec- 
ially those  of  the  mouth  and  throat.  The  most  satisfactory 
way  of  avoiding  these  difficulties  is  by  the  so-called  sanitary 
bubbling  fountain   which  is  rapidly  coming  into  wide  use. 

Not  only  should  the  water  supply  be  safe  from  the  hygienic 
standpoint,  but  it  should  also  be  palatable  and  convenient 
of  access  to  those  who  are  to  use  it.  The  palatabillty  of 
drinking  water  depends  very  largely  upon  the  temperature. 
If  the  supply  is  not  cold,  the  water  should  be  cooled  to  a 
temperature  of  about  40  degrees  by  circulating  it  through 
pipes  packed  in  ice.  In  order  to  avoid  waste  of  water  it  is 
advisable  to  insulate  the  pipes  by  some 
covering  such  as  is  used  for  stf-am  pipes, 
and  to  circulate  the  cold  water  through 
the  entire  system  by  a  pump  which  returns 
the  circulating  water  to  the  cooler.  In  this 
way  cold  water  will  run  instantly  from  any 
drinking  fountain,  and  it  will  be  unneces- 
sary for  the  workmen  to  allow  a  consider- 
able quantity  to  waste  in  order  to  cool  the 
supply.  The  fountains  should  be  sufficient 
in  number  and  so  placed  that  every  work- 
man can  find  one  convenient  to  his  place 
Tor  station. 
While  such  provisions  may  seem  to 
smack  of  luxury,  it  will  be  found  that  they 
are  well  worth  while,  both  from  the  stand- 
point of  the  comfort  and  well-being  of  the 
employe  and  of  the  financial  advantage  of 
the  employer.  The  purification  of  drinking 
water  will  eliminate  a  large  amount  of 
sickness,  some  of  which  is  very  serious 
and  costly.  The  provision  of  an  abundance 
of  cold  water,  especially  in  summer,  pro- 
motes not  only  the  comfort  but  also  the 
efficiency  of  tho  employe.  The  provision 
of  sanitary  drinking  fountains  will  at  cer- 
tain seasons  of  the  year  reduce  the  number 
of  cases  of  sore  throat  and  other  commun- 
icable diseases  of  like  nature.  Finally,  the  provision  of  an 
abundance  of  palatable  drinking  water  serves  to  promote 
the  general  health  and  reduce  the  desire  for  alcoholic  bever- 
ages, which  Is  of  great  advantage  to  all  parties  concerned. 

Lavatory  and  Sanitary  Facilities 

Thirty  years  ago  the  lavatory  and  sanitary  facilities  of 
the  average  industrial  plant  were  crude  beyond  belief.  Many 
plants  were  without  sew-age  systems,  and  the  toilet  facilities 
were  not  only  inadequate  for  the  number  of  employes,  but 
were  also  a  menace  to  the  health  of  both  the  employes  ani 
the  community.  In  many  shops  the  employe  provided  his  owa 
lavatory  facilities,  usually  consisting  of  a  tobacco  pall,  kept 
under  a  bench  or  in  some  dark  corner.  So  numerous  were 
those  pails  in  one  shop  that  they  were  used  as  fire  palls  on  one 
or  two  occasions,  with  success.  Since  there  were  no  coal- 
rooms  or  lockers,  the  workmen  wore  their  overalls  to  work, 
and  hung  their  coats  upon  nails  driven  into  some  convenient 
post  or  wall.  Mechanics  usually  returned  from  work  with 
dirty  hands  and  faces,  and  clad  in  old,  often  stained  and 
ragged  clothing.  Thoy  did  not  do  it  from  choice,  but  from 
compulsion.  They  felt  that  such  conditions  lowered  the  dignity 
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of  their  employment,  and  the  community  unconsciously  as- 
sumed tiieir  employment  was  essentially  Inferior  to  those 
forms  of  work  which  permitted  neat  clothing  and  clean 
persons. 

Some  employers,  perceiving  that  this  state  of  affairs  was 
unnecessary  and  objectionable,  attempted  to  remedy  it  by  the 
prpvision  of  proper  sanitary  facilities,  by  providing  wash- 
basins with  hot  and  cold  water  for  the  men's  convenience, 
and  by  providing  lockers  or  coat-rooms  where  their  clothing 
could  be  taken  care  of  during  working  hours.  Their  em- 
■ployes  had  an  opportunity  to  return  from  work  in  good 
clothes,  with  clean  hands  and  faces,  and  looking  as  respectable 
as  any  home-going  bank  clerk  or  lawyer.  Since  they  were  no 
longer  ashamed  of  their  appearance  in  public,  they  chose  a 
bettor  neighborhood  in  which  to  live,  and  the  community 
speedily  came  to  accept  them  as  worthy  followers  of  a  digni- 
fied and  necessary  occupation.  The  workmen  of  such  an 
employer  ceased  to  be  dirty  laborers  and  became  almost  in  a 
twinkling  skilled  mechanics  and  highly  desirable  members  of 
the  community  life.  The  provision  of  lockers  and  wash-basins 
was  a  little  thing,  but  it  had  an  immense  effect  in  improving 
the  welfare  of  the  men  for  whom  it  was  made. 

No  sooner  did  the 
knowledge  of  sue  h 
things  begin  to 
spread  among  wnrk- 
ingraen  in  other 
shops  than  they  be- 
gan to  demand  that 
adequate  and  proper 
sanitary  and  lava- 
tory facilities,  lockers 
or  coat-rooms  and  so 
on,  should  be  provid- 
ed in  every  shop. 
They  insisted  that 
they  had  a  right  to 
leave  the  grime  o£ 
toil  behind  when 
they  faced  the  public 
on  their  homeward 
way.  They  quickly 
saw  that  their  im- 
p  roved  appearance 
would  secure  for 
them  a  better  under- 
standing and  a  larg- 
er measure  of  public 
sympathy,  in  their 
other  attempts  to  im- 
prove labor  condi- 
tions.     On    the   whole  attention  as  light.ng 

workmen  have  been  very  successful  in  their  attempts  along 
this  line.  There  are  few  shops  that  do  not  make  some  pro- 
vision of  this  kind,  and  in  many  states  such  provision  is 
required  by  law. 

The  mere  fact  that  such  facilities  are  provided  does  not 
argue  that  they  are  satisfactory  and  effective.  An  individual 
wash-basin  with  hot  and  cold  water  should  be  provided  for 
every  two  or  three  employes,  and  every  employe  should  be 
provided  with  a  suitable  place  in  which  to  keep  his  clothing. 
The  arrangement  of  the  locker  and  lavatory  should  be  such 
that  there  will  be  no  crowding  and  confusion  at  the  closing 
hour.  Especial  care  must  be  taken  so  that  the  men  move  in 
one  direction  only,  as  otherwise  there  will  be  delay  and  con- 
gestion. Apparatus  which  furnishes  the  hot  water  must  have 
ample  capacity  so  that  the  supply  will  not  fail.  The  location 
of  the  lavatory  should  be  such  that  the  men  will  not  have  to 
go  out  of  their  way  in  passing  from  the  workroom  through 
the  lavatory  to  the  street. 

Many  Arms,  in  an  attempt  to  reduce  the  cost  of  the  neces- 
sary installation,  adopt  unsatisfactory  expedients.  Frequently 
the  lavatory  is  placed  in  dark  and  crowded  quarters  and  the 
men  have  to  enter  and  leave  through  the  same  door.  The 
arrangement  of  wash-bowls  and  lockers  may  be  such  that  men 


Fig-.    9.      One   of   the   factory   buildings   of   the    National    Cash    Register   Co.     Notice    the    en 
lighting,    the    convenience    to    the    street    and    the    pleasant    appearance   of    the    building, 
arrangement,  particularly  in  matters  of  hygiene  and  sanitation  and  in  other  matters 
affecting  the  comfort  and  welfare  of  the  employes,  has  received  the  sftme 
attention 


are  continually  obliged  to  crowd  past  each  other  in  narrow 
passageways.  Lack  of  room  and  improper  arrangement  of  the 
lavatory  or  its  inconvenient  location  may  easily  make  a  dif- 
ference of  five  or  ten  minutes  in  the  average  time  required 
by  an  employe  to  wash  up  and  make  himself  presentable  for 
the  street.  This  is  equivalent  to  asking  men  to  work  a  few 
minutes  over  time  every  day  without  pay.  Other  unsatis- 
factory schemes  are  often  employed  which  are  intended  to 
reduce  the  cost  of  installation.  One  is  to  provide  cold  water 
only  for  washing.  Another  is  to  provide  a  long  trough  in 
which  a  number  of  men  may  wash  and  which  is  filled  with 
warm  water  just  before  closing  time.  By  the  time  fifty  men 
have  washed  in  such  a  place,  the  fifty-first  is  likely  to  decide. 
that  he  will  go  home  dirty. 

Not  only  must  a  lavatory  be  properly  arranged  and  provided 
with  suitable  equipment,  but  It  must  also  receive  proper  care, 
and  the  details  of  its  administration  are  well  worth  careful 
attention.  It  must,  of  course,  be  kept  perfectly  clean.  Since 
the  lavatory  is  damp-,  a  great  deal  of  attention  is  required  in 
order  to  prevent  bad  odors,  nor  is  attention  to  cleanliness  all 
that  is  advisable.  Men  are  usually  expected  to  provide  their 
own  towels  and  sonp,  but  it  frequently  happens  that  they  find 

themselves  without 
these  necessities  be- 
cause of  forgetful- 
ness  or  neglect.  A 
great  many  firms 
are  beginning  to  pro- 
vide towels  and  to 
launder  them  at  fre- 
quent intervals,  us- 
ually twice  a  week. 
Many  firms  provide 
soap,  while  others 
k  e  e  p  a  supply  for 
sale.  The  intelligent 
conduct  of  the  lava- 
tory and  locker- 
rooms  is  a  matter  of 
so  much  importance 
that  it  deserves  more 
attention  than  it  us- 
ually receives.  The 
details  of  the  ar- 
rangement and  clean- 
ing of  the  lavatory 
and  locker-rooms, 
and  the  furnishing 
of  soap  and  launder- 
ing of  towels  may 
seem  to  be  small 
matters,  but  it  is  on 


Its 


d  exterior  appearance, 

just  such  small  matters  as  these  that  the  effectiveness,  not 
only  of  welfare  work,  but  also  of  industrial  administration, 
depends. 

In  mines,  steel  works,  foundries  and  many  other  places 
where  the  work  is  hot  and  dirty,  employes  appreciate  greatly 
an  opportunity  to  take  a  bath  and  change  their  clothes  before 
going  home.  Recognizing  this  fact,  many  employers  provide 
shower  baths  for  this  class  of  employes.  This  permits  the 
men  to  return  home  clean  and  refreshed,  and  adds  greatly  to 
their  physical  well-being  and  their  enjoyment  of  their  leisure 
time.  Some  employers  go  further  than  this  and  provide  a  suf- 
ficient number  of  shower  baths  so  that  each  employe  may  make 
use  of  them  two  or  three  times  a  week.  This  is  an  expedient 
of  questionable  value,  however,  as  many  employes  find  it  more 
convenient  to  bathe  at  home  than  at  the  place  of  employment 
if  the  conditions  of  employment  are  not  unusually  hot  and 
dirty.  The  community  welfare  requires  that  the  employe 
shall  have  a  suitable  place  to  bathe  at  home,  since  the  other 
members  of  his  fannly  must  bathe  there.  If  he  has  not  such 
a  place  either  there  is  soniething  wrong  with  the  community 
standard  of  housing,  or  else  the  wages  paid  are  insufiicient  to 
secure  proper  housing.  It  is  usually  found  that  when  bathing 
facilities   are   provided   for   employes   not   engaged   in   hot   or 
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exceptionally  dirty  work,  only  a  small  proportion  of  the  men 
make  use  of  them,  unless  they  are  permitted  to  use  them  on 
the  company's  time.  When  all  sides  of  the  question  are  con- 
sidered, this  is  not  a  matter  for  surprise. 

Not  even  the  most  conservative  of  employers  can  question 
the  necessity  of  closets  and  urinals.  Even  though  some  pro- 
vision of  this  kind  is  made  in  every  shop  it  is  not  always  that 
the  provision  is  satisfactory  and  effective.  The  toilets  ought 
to  be  convenient  to  the  workroom  so  that  time  is  not  lost 
unnecessarily  in  using  them.  The  accommodations  must  be 
adequate  for  the  number  of  men  who  are  to  use  them,  or  else 
time  will  be  lost  in  waiting.  The  toilets  must  be  situated  in 
well  lighted  and  ventilated  rooms,  or  they  will  soon  become 
offensive.  They  must  be  so  constructed  that  they  may  be 
easily  and  thoroughly  cleaned,  and  such  cleaning  must  be 
done  in  a  systematic  manner.  There  are  sanitary  and  unsan- 
itary varieties  of  toilet  equipment  on  the  market,  and  a  wise 
choice  of  such  equipment  is  imperative  it  the  welfare  of  the 
employes  is  to  receive  due  consideration.  The  sanitary  closet 
seat,  for  instance,  is  quite  as  important  a  matter  as  the  san- 
itary  drinking  fountain.  This  seat  is  cut  away  at  the  front 
and  rear,  in  such  a  way  that  it  is  impossible  for  it  to  be 
soiled  in  use.  The  two  halves  of  the  seat  are  united  and 
supported  hy  suitable  metal  bridges,  and  the  apparatus  is 
quite  as  strong  and  satisfactory  mechanically  as  a  solid  seat. 

Providing-  Comfortable  Working  Conditions 

It  is  one  of  the  traditions  of  industry  more  honored  in  the 
breach  than  in  the  observance,  that  no  man  or  woman  should 
appear  to  be  comfortable  while  he  or  she  works.  One  of  the 
rules  formerly  enforced  in  many  department  stores  was  that 
the  clerks  should  always  stand  behind  their  counters,  although 
it  would  be  much  more  comfortable  for  them  to  sit  when  they 
were  not  actually  engaged  in  serving  customers.  Some  time 
ago  a  prominent  machine  tool  firm  published  an  advertise- 
ment in  one  of  the  technical  papers  showing  an  operator 
seated  at  his  work  in  the  factory.  The  man  appeared  to  be 
seated  on  a  soap-box,  and  the  advertisement  called  attention 
to  the  fact  that  all  the  controls  of  the  machine  were  within 
easy  reach.  It  brought  many  letters  both  to  the  paper  and 
to  the  advertiser  protesting  against  permitting  a  man  to  sit 
at  his  work.  In  answer  to  these  protests  it  was  claimed  that 
the  man  would  not  only  be  more  comfortable,  but  also  more 
efflcient,  when  s'batcd  than  he  would  be  when  standing,  and  the 
contention  was  unquestionably  correct. 

There  are  many  kinds  of  work  which  can  be  done  better 
by  an  employe  who  has  a  comfortable  seat  than  by  one  who  Is 
compelled  to  stand.  The  assembling  of  small  parts  is  a  case 
in  point,  and  workmen  engaged  in  such  a  task  are  now  usually 
provided  with  a  chair  or  stool.  One  firm  having  a  large  num- 
ber of  employes  engaged  in  such  tasks,  maintains  that  the 
construction  and  proportions  of  the  chair  used  is  a  matter 
of  great  importance.  Not  only  must  it  be  of  a  comfortable 
design  and  properly  cushioned,  but  it  must  be  adjusted  to  the 
individual  to  get  the  best  results.  They  point  out  the  fact 
that  even  though  such  chairs  cost  $5  a  piece,  it  is  money  well 
spent  if  the  efficiency  of  the  operative  can  be  increased  by 
even  so  little  as  one  per  cent.  Even  this  very  small  gain  in 
efficiency  will  pay  for  the  chair  in  less  than  a  year.  They 
claim  that  experience  demonstrates  that  variations  in  effi- 
ciency as  great  as  20  per  cent  may  be  occasioned  by  the  use 
of  different  kinds  of  chairs  or  stools.  This  gain  in  efficiency 
Is  obviously  accompanied  by  reduced  fatigue  and  increased 
physical  welfare  on  the  part  of  the  employes  concerned. 
They  cease  their  task  at  tlie  end  of  the  day  less  fatigued  and 
better  able  to  enjoy  their  leisure  hours.  Even  though  there 
were  no  gain  in  efficiency  to  be  expected,  a  decent  regard  for 
the  welfare  of  the  employe  should  prompt  the  employer  to 
make  his  work  as  comfortable  and   pleasant  as  possible. 

In  almost  all  kinds  of  work,  efficiency  Is  promoted  by  fre- 
quent but  short  periods  of  rest.  The  fireroom  is  a  case  In 
point.  The  fireman  is  continually  engaged  In  work  which  is 
hot  and  laborious,  and  yet  every  few  minutes  he  has  a  period 
of  rest  which  makes  his  task  possible.  If  he  Is  compelled  to 
rest  himself  by  holding  up  the  side  of  the  building,  his  task 


becomes  very  fatiguing.  A  soap-box  or  stool  will  reduce  the 
fatigue  and  make  him  more  efficient.  A  comfortable  chair, 
however,  will  do  very  much  more.  A  somewhat  different  case 
is  that  of  a  man  employed  in  operating  a  machine  tool,  and 
who  has  nothing  to  do  for  a  large  part  of  the  time  except  to 
see  that  things  go  right.  Custom  decrees  that  such  a  man 
shall  stand  around  or  lean  gracefully  against  the  frame  of 
bis  machine.  Common  sense  asserts  that  be  might  Just  as 
well  sit  down  and  be  comfortable. 

Some  tasks  are  disagreeable  or  uncomfortable  because  o( 
their  nature.  A  man  may  be  obliged  to  work  in  a  cramped 
and  uncomfortable  position,  as  in  cleaning  a  boiler,  or  <n 
certain  kinds  of  erecting  work.  His  surroundings  may  be  dis- 
agreeable because  of  filth,  vile  odors,  or  extreme  heat.  A  great 
deal  can  be  done  to  relieve  such  conditions  by  changing  the 
processes  employed,  or  by  adopting  special  expedients  to  over- 
come the  objectionable  conditions.  The  matter  of  abolishing 
uncomfortable  working  conditions  is  well  worth  careful  study. 

The  two  things  which  employes  most  frequently  contend  for 
in  times  of  industrial  strife  are  better  wages  and  shorter 
hours.  Better  wages  obviously  mean  to  them,  or  at  least 
should  mean  to  them,  better  homes.  Shorter  hours  mean  less 
fatigue  and  greater  leisure  in  which  to  enjoy  those  homes. 
The  fact  that  workingmen  are  willing  to  fight  for  these  things 
Is  sufficient  evidence  that  they  value  them  highly,  and  any- 
thing which  an  employer  can  do  to  improve  their  home  con- 
ditions or  give  them  greater  opportunities  for  leisure  is  a  kind 
of  welfare  work  worth  undertaking. 

The  location  of  an  industrial  plant  and  the  arrangement 
of  the  buildings  and  exits  are  matters  of  great  importance  in 
this  connection.  Every  industrial  plant  ought  to  be  so  lo- 
cated that  the  employes  may  easily  and  quickly  reach  a  suita- 
ble residence  district,  and  it  ought  to  be  so  arranged  that 
every  workroom  is  easily  accessible  from  the  street  or  car 
line.  A  plant  located  in  the  midst  of  a  business  or  manu- 
facturing district  and  at  a  distance  from  a  car  line  lays  a 
heavy  burden  on  the  leisure  hours  of  its  employes.  This  is 
particularly  the  case  when  transfers  and  delays  are  necessary 
before  a  suitable  car  line  can  be  reached,  and  when  the  cars 
are  crowded  so  that  many  must  stand.  The  time  required  for 
transportation  between  the  home  and  the  shop  is  just  as  truly 
taken  from  the  employes'  leisure  hours  as  though  it  were  spent 
at  work.  Not  only  so,  but  the  conditions  of  travel  may  be 
such  as  to  make  this  period  much  more  fatiguing  and  disa- 
greeable than  an  equal  time  spent  in  labor.  It  Is  all  very 
well  to  have  an  eight-hour  day,  but  If  the  employe  is  oblIge<l 
to  spend  two  hours  of  his  own  time  In  going  to  and  from  his 
work,  his  eight-hour  day  is  not  a  matter  of  great  profit  to 
him.  He  might  as  well  work  ten  hours  a  day  in  a  plant 
adjacent  to  a  pleasant  residence  section,  and  avoid  the  ex- 
pense and  fatigue  of  the  long  ride. 

Whenever  possible  small  and  medium  sized  plants  should 
be  so  located  that  their  employes  may  find  suitable  housing 
within  easy  distance.  In  the  case  of  large  plants,  the  num- 
ber of  employes  becomes  so  great  that  this  Is  not  possible. 
In  such  a  case  the  question  of  suitable  transportation  should 
be  carefully  considered  In  locating  the  plant.  A  great  deal 
may  be  done  to  assist  employes  in  securing  adequate  and 
satisfactory  transportation.  Large  plants  Invariably  have 
railroad  connections,  and  are  in  a  position  to  arrange  for 
special  trains  by  means  of  which  employes  may  quickly  reach 
suitable  residence  districts.  Arrangements  may  be  made  with 
traction  companies  by  which  suitable  terminals  may  be  pro- 
vided on  the  company's  property,  so  that  adequate  transpor- 
tation facilities  may  be  secured  and  at  the  same  time  unnec- 
essary congestion  and  waiting  at  street  comers  may  be 
avoided.  Special  cars  may  be  provided  to  transport  employes 
by  the  most  direct  route  to  different  parts  of  the  city  so  as  to 
avoid  unnecessary  transfers  and  delay.  Motor  busses  may  be 
provided  to  serve  districts  not  reached  by  street  car  lines,  or 
to  reach  car  lines  which  do  not  approach  the  plant.  A  com- 
mon sense  study  of  the  transportation  problem  and  a  con- 
scientious effort  to  solve  it  by  cooperation  between  the  em- 
ployer and  the  transportation  companies  will  often  be  of  im- 
mense benefit   to  employes. 


180 


MACHINERY 


November,  1915 


One  of  the  most  difficult  problems  encountered  in  connec- 
tion with  transportation  is  that  of  traffic  congestion.  In  some 
plants,  notably  that  of  the  Ford  Motor  Co.  in  Detroit,  this  is 
solved  by  having  the  different  departments  start  and  stop  or 
change  shifts  at  different  hours  of  the  day.  One  department 
may  have  a  shift  from  6  A.  M.  to  2  P.  M.,  another  from  7  to  3, 
a  third  from  8  to  4,  and  so  on.  It  is  a  tremendous  task  to 
bring  eight  or  ten  thousand  employes  to  a  given  point  between 
6:30  and  7  o'clock,  but  it  becomes  an  easy  matter  If  the  time  in 
which  this  task  may  be  done  be  properly  extended. 

Not  only  must  it  be  made  easy  for  employes  to  reach  their 
homes,  but  it  must  be  made  easy  for  them  to  reach  the  dif- 
ferent buildings  once  they  have  arrived  at  the  plant.  I  have 
in  mind  one  large  plant  where  every  year  one  or  two  men 
were  killed  -while  coming  to  work  for  the  reason  that  it  was 
practically  necessary  for  them  to  cross  a  railroad  yard  adja- 
cent to  the  company's  property,  and  in  which  switching  was 
frequently  going  on.  The  only  way  for  them  to  avoid  this 
was  to  walk  a  distance  of  about  two-thirds  of  a  mile.  The 
provision  of  an  overhead  bridge  across  this  yard  would  have 
made  a  tremendous  difference  to  more  than  half  of  the  em- 
ployes of  this  concern.  Often  they  would  be  delayed  while 
switching  was  in  progress.  Almost  always  they  were  obliged 
to  climb  cars  in  order  to  get  across  the  yards.  The  company 
had  it  in  its  power  to  do  a  fine  piece  of  welfare  work,  but 
at  that  time  matters  of  the  safety  and  welfare  of  employes 
received  only  casual  consideration,  and  an  investment  of  sev- 
eral thousand  dollars  in  such  an  enterprise  would  have  been 
regarded  as  out  of  the  question.  Today  the  United  States 
Steel  corporation  is  spending  millions  of  dollars  In  safety 
work   of  this  kind. 

In  most  plants  no  dangers  are  encountered  within  the 
grounds  or  about  the  gates,  and  yet  often  the  gates,  the  walks 
and  the  exits  of  the  buildings  are  so  unintelligently  planned 
that  employes  are  caused  to  go  a  great  distance  out  of  their 
way  in  order  to  reach  their  working  places.  Usually  such 
entrances  and  exits  are  planned  solely  with  reference  to  the 
movement  of  material,  and  the  needs  of  the  employes  are 
practically  ignored.  As  a  matter  of  fact,  the  movement  of 
employes  to  and  from  work  and  in  going  about  their  neces- 
sary business  should  receive  the  same  consideration  as  the 
movement  of  material.  In  large  plants  a  great  deal  may  be 
done  in  this  way  to  save  time  and  to  eliminate  unnecessary 
fatigue. 

The  approach  to  a  factory  may  be  pleasant  or  unpleasant. 
Of  late  years  a  great  deal  of  attention  has  been  paid  to  the 
condition  of  the  factory  grounds.  Most  firms  content  them- 
selves with  grading  and  seeding  these  grounds  and  taking  care 
of  the  lawns  thus  produced.  A  few  flower  beds  here  and  there 
are  sometimes  added  in  order  to  give  a  touch  of  color  and 
improve  the  appearance  of  the  lawns.  Some  firms,  however, 
have  gone  much  farther  than  this.  The  grounds  of  the  Na- 
tional Cash  Register  Co.  in  Dayton,  Ohio,  are  beautiful  parks, 
and  although  this  is  a  highly  organized  and  efficient  factory, 
its  presence  is  unquestionably  a  material  addition  to  the 
beauty  of  the  neighborhood.  A  wealth  of  flowering  plants, 
shrubs  and  vines  are  employed  in  beautifying  the  grounds, 
and  the  advice  of  a  competent  landscape  architect  is  followed 
in  this  work.  Many  beautiful  vistas  appear  between  the 
principal  buildings,  and  there  is  scarcely  a  window  in  the 
factory  from  which  one  does  not  view  an  exquisite  landscape. 
Labor  leaders  have  often  argued  that  the  money  expended  by 
the  National  Cash  Register  Co.  in  beautifying  its  grounds, 
ought  of  right  to  go  to  the  employes  in  the  form  of  Increased 
wages.  An  investigation  of  the  cost  of  keeping  up  these 
grounds,  however,  will  quickly  show  that  the  possible  addi- 
tion to  wages  would  amount  to  less  than  a  half  cent  a  day  per 
employe.  It  is  obvious  that  such  a  minute  addition  to  wages 
would  not  be  an  adequate  compensation  for  the  loss  of  these 
beautiful  surroundings. 

The  company  claims,  however,  that  it  receives  many  in- 
tangible returns  from  the  money  expended  upon  its  grounds, 
and  that  if  the  grounds  were  not  cared  for  as  they  are  wages 
would  be  lower  rather  than  higher.  In  the  first  place,  the 
grounds  are  a  good  advertisement  for  the  company's  product. 


In  the  second  place,  they  serve  to  automatically  select 
a  high  class  of  employes,  that  is,  employes  who  appre- 
ciate nature  and  beauty,  and  who  are,  therefore,  likely  to 
have  superior  aspirations  and  desires  in  life.  It  gives  to 
these  employes  the  idea  that  their  work  is  of  a  superior 
character  to  that  performed  in  other  less  attractive  shops. 
It  leads  them  to  desire  to  have  the  attractiveness  of  their 
homes  and  community  conform  to  that  of  their  factory.  It 
leads  them  to  spend  their  time  and  money  in  improving  and 
beautifying  their  homes  rather  than  in  other  and  less  satis- 
factory ways.  It  tends  to  select  as  employes  men  who  are 
sober,  industrious,  thrifty,  contented  and  efl9cient,  and  it 
intensifies  these  characteristics  more  and  more  as  their  em- 
ployment continues. 

Not  only  does  this  company  beautify  its  grounds,  but  it 
makes  these  grounds  convenient  of  access.  No  fences  sur- 
round the  grounds,  and  the  streets  of  Dayton  run  through 
them  with  a  car  line  on  each  side.  Since  the  work  is  light, 
the  buildings  are  several  stories  high.  The  employes  are  not 
obliged  to  climb  stairs,  but  huge  elevators  take  them  to  their 
proper  floors,  and  everything  possible  is  done  to  make  the 
working  place  convenient  of  access,  and  to  conserve  the  time 
and    strength   of  the   employes. 

Medical  and  Dispensary  Service 

A  form  of  welfare  work  which  is  unquestionably  of  great 
value  is  a  system  of  medical  inspection,  supplemented  by  a 
dispensary  service.  At  first  sight  this  may  seem  to  savor  of 
paternalism,  but  in  many  kinds  of  work,  such  as  the  manu- 
facture of  food  products  and  clothing,  it  is  the  public  duty 
of  the  employer  to  institute  such  a  service.  In  many  other 
lines  of  work  the  welfare  of  the  whole  body  of  employes  de- 
mands the  detection  and  segregation  of  the  victims  of  com- 
municable diseases.  In  all  lines  of  work,  the  interests  of  the 
employer  require  that  the  employe  shall  be  at  all  times  in 
such  a  state  of  health  as  to  work  efficiently. 

A  complete  physical  examination  and  subsequent  systematic 
medical  inspection  is  of  great  value  among  a  force  of  em- 
ployes for  several  reasons.  In  the  first  place,  it  serves  to 
detect  those  employes  who  are  physically  unfit  for  their  task, 
so  that  their  work  may  be  changed  or  a  systematic  course  of 
treatment  instituted  which  will  restore  them  to  normal  health. 
A  man  with  a  weak  heart,  for  instance,  may  be  easily  injured 
by  performing  some  kinds  of  work.  If  he  is  given  a  suitable 
task,  however,  and  a  systematic  course  of  treatment  insti- 
tuted, he  may  recover  from  his  trouble  in  part  or  in  whole. 
A  man  having  incipient  tuberculosis,  who  would  be  a  danger 
to  the  public  if  employed  in  the  manufacture  of  clothing  or 
food  products  and  to  his  fellow-employes  if  placed  in  a 
crowded  workroom,  may  be  given  outdoor  work  in  which  he 
will  have  an  opportunity  to  recover  his  health  and  strength. 
In  such  cases  men  having  physical  defects  may  be  given  tasks 
which  are  fitted  to  their  physical  condition,  and  which  they 
may  perform  without  detriment  to  the  interests  of  their 
employers,  their  fellow-workmen  or  themselves.  Without  such 
medical  inspection,  they  might  become  a  source  of  danger  to 
others  and  steadily  exhaust  their  strength  and  vitality  in  the 
work  which  they  are  performing  until  finally  their  health  is 
utterly  destroyed. 

Another  advantage  of  systematic  medical  inspection  is  the 
fact  that  it  discovers  communicable  diseases  at  an  early  stage, 
and  makes  it  possible  to  take  measures  which  will  prevent 
their  spread.  This  is  particularly  important  when  large  num- 
bers of  young  people  are  employed  in  any  industry,  as  they 
are  subject  to  many  so-called  diseases  of  childhood  which  are 
apparently  harmless,  but  which  often  leave  their  victims  with 
serious  chronic  organic  diseases. 

A  third  advantage  of  systematic  medical  inspection  is  the 
tact  that  it  early  detects  the  development  of  occupational  dis- 
eases and  makes  the  cure  of  such  diseases  possible  by  suita- 
ble hygiene  and  a  change  of  employment,  when  otherwise  they 
might  progress  to  an  incurable  stage.  This  is  a  matter  of 
especial  importance  in  those  industries  known  to  be  subject 
to  such  diseases.  In  every  such  case,  systematic  medical  in- 
spection should  be  performed  at  frequent  intervals,  and  any 
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■ith   suction   hoods    to   remove   the   dust   from   the   polishing 
from  dust  as  any  place  in  the  factory. 


employe    who    is   sulT(>ring   from   occupational   disease    should 
receive  proper  treatment  therefor. 

Of  no  less  importance  than  systematic  medical  inspection 
Is  the  dispensary  service  which  is  a  part  of  the  welfare  work 
of  many  industries.  In  military  establishments  such  service 
has  long  been  considered  an  important  element  in  promoting 
the  efficiency  of  armies.  A  regular  time  is  set  apart  when 
soldiers  showing  questionable  symptoms  are  required  to  report 
at  the  hospital.  Such  practice  is  as  important  in  promoting 
the  efficiency  of  an  industrial  establishment  as  it  is  in  pro- 
moting the  efficiency  of  an  array.  The  benefit  of  such  dis- 
pensary service  is  felt  in  two  ways.  In  the  first  place,  the 
prompt  detection  and  treatment  of  incipient  illness  re<luces 
the  amount  of  lost  time,  which  is  of  benefit  both  to  the  em- 
ployer and  to  the  employe.  In  the  second  place,  many  slight 
illnesses  which  would  continue  for  some  time  for  lack  of 
treatment,  and  adversely  affect  the  efficiency  of  the  employe 
for  a  considerable  period,  may  be  promptly  cured  by  proper 
treatment  and  the  employe  restored  to  normal  efficiency. 
Common  colds,  rheumatism,  sore  throat,  boils,  acute  bronchial 
disturbance^;,  indigestion  and  similar  indispositions  are  easily 
controlled  and  quickly  cured  by  prompt  treatment.  A  man 
who  is  unwilling  to  take  an  evening  oft  in  order  to  visit  a 
doctor,  and  in  addition  to  pay  him  a  fee,  will  willingly  take 
ten  minutes  of  the  company's  time  to  visit  the  dispensary  and 
to  receive  free  treatment. 

Of  even  more  importance  than  the  treatment  of  slight  ill- 
ness is  the  treatment  of  slight  injuries,  such  as  cuts,  bruises, 
and  eye  injuries.  When  not  properly  treated,  this  kind  of 
Injuries  may  become  serious  because  of  infection  and  subse- 
quent blood  poisoning.  Prompt  attention  to  them  in  the 
dispensary  will  save  a  great  deal  of  suffering  and  subsequent 
loss  of  time. 

Dispensary  service  cannot  be  considered  to  be  a  form  of 
charity.     It   is  rather  a   form  of  welfare  work   in   which   the 


employer  and  the  employe  may  cooperate  to  their  mutual  ad- 
vantage. The  employer  is  more  than  paid  for  the  expense  of 
maintaining  such  service  by  the  reduction  in  lost  time  and  the 
increased  efficiency  of  his  employes.  The  employe  is  benefited 
because  of  his  increased  physical  well-being  and  his  greater 
earnings.  The  fact  that  the  dispensary  service  is  maintained 
at  the  factory  saves  the  employe  much  time  that  would  other- 
wise be  lost  in  visiting  a  physician  and  in  waiting  his  turn 
at  the  office.  The  fact  that  the  physician's  time  is  utilized 
efficiently  enables  the  interested  parties  to  secure  a  maximum 
of  service  at  a  minimum  of  cost.  In  the  dispensary  service, 
we  have  one  of  the  best  examples  of  what  may  be  accom- 
plished for  the  benefit  of  an  industrial  organization  when  full 
advantage  is  taken  of  the  possibilities  of  cooperation. 

In  connection  with  the  work  of  medical  inspection  and  dis- 
pensary service,  a  system  of  collecting  and  tabulating  sickness 
and  accident  statistics  will  be  of  great  value.  The  collection 
and  classification  of  information  regarding  illness  and  acci- 
dent will  lead  inevitably  to  a  systematic  and  effective  study 
of  the  causes  of  illness  and  accident.  Such  information  will 
point  out  the  danger  spots,  detect  unsanitary  workrooms  or 
residence  districts,  and  disclose  unsuspected  sources  of  dis- 
ease. It  will  show  what  safeguards  are  needed,  and  the  lines 
of  instruction  that  should  be  undertaken  in  hygiene  and  acci- 
dent prevention.  By  studying  the  causes  of  accidents,  we  can 
eliminate  dangerous  conditions  and  improve  our  safety  work. 
By  studying  the  causes  of  illness,  we  may  eliminate  unhy- 
gienic conditions  and  improve  the  health  of  the  workmen. 
Such  a  system  of  statistics  will  show  very  clearly  the  reduc- 
tion in  accidents  and  the  improvement  In  health  which  result 
from  systematic  instruction  and  an  earnest  attempt  to  better 
conditions,  which,  in  turn,  will  Impress  upon  workmen  the 
practical  value  of  such  work  and  thereby  make  it  more  effec- 
tive. Since  the  collection  and  classification  of  such  statistics 
promote  the  health,  safety  and  welfare  of  the  employes,  It  is 
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Fig.    11.      This    is   not    a    clu 
U.    S.    Steel    Corporation 
mills.     It 


ch;   it   is   the  beautiful   club   house   that    the 
as    erected    for    the    workers    in    its    JoUet 
a  center  of  civic  welfare. 


just  as  important  as  similar  work  whicli  is  done  by  the  cost 
department  for  an  entirely  different  purpose. 
The  Lunch  Problem 

In  the  early  days  of  American  industry  there  was  no  lunch 
problem.  The  village  blacksmith  and  his  helper  lived  near 
the  shop  and  went  home  to  dinner.  When  the  distance  from 
the  home  to  the  shop  stretched  into  a  mile  or  two,  they  brought 
their  lunch,  which  usually  consisted  of  meat  sandwiches,  hard- 
boiled  eggs,  pies  and  coffee,  in  a  two-story  tin  pail.  The 
coffee  was  heated  at  the  forge,  or  if  there  was  no  forge,  over 
a  boniire.  Fifteen  or  twenty  years  ago  the  two-story  dinner 
pail  lost  out  in  its  contest  with  the  folding  fiber  box,  and  the 
coffee  was  replaced  with  cold  water  or  beer  according  to  the 
taste  and  habits  of  the  owner  of  the  box.  The  change  was 
unfortunate.  The  new  type  of  lunch  was  less  satisfactory, 
nourishing  and  digestible  than  the  old  one.  Nor  is  the  mod- 
ern factory  a  place  as  conducive  to  leisurely  mastication  and 
thorough  digestion  as  the  old  blacksmith  shop.  Thoughtful 
employers  began  to  consider  ways  and  means  of  improving 
this  situation,  and  particularly  of  providing  an  effective  coun- 
ter-attraction to  the  neighboring  saloon  that  gave  a  hot  frank- 
furter with  a  glass  of  ale. 

Realizing  that  nothing  is  more  effective  than  a  hot  drink 
in  making  a  lunch  palatable  and  combating  fatigue,  many 
firms  provide  a  rack  of  steam  pipes  upon  which  the  workman 
may  warm  coffee,  tea  and  other  liquids.  A  more  satisfactory 
method  is  to  furnish  hot  coffee  or  tea  with  milk  and  sugar  to 
anyone  who  wishes  it.  In  some  places  this  is  done  without 
charge  as  at  the  works  of  the  Larkin  Co.  of  Buffalo,  while  in 
other  works  a  small  charge  is  made.  A  charge  of  ten  cents  a 
week  is  sufficient  to  cover  the  cost  of  this.  Some  firms  go 
farther  and  provide  a  bowl  of  soup  at  a  small  cost,  in  addi- 
tion to  tea,  coffee  or  milk  to  supplement  the  contents  of  the 
lunch-box.  As  a  result,  men  and  women  find  their  lunches 
more  appetizing,  they  take  a  longer  time  to  eat,  and  the 
effect  on  digestion  and  efllciency  is  both  marked  and  favorable. 

A  great  many  employes  prefer  not  to  carry  a  lunch.  To 
meet  the  needs  of  this  class  of  men,  many  firms  have  estab- 
lished lunch-rooms  where  a  suitable  meal  may  be  obtained  at 
a  reasonable  cost.  This  usually  consists  of  meat,  potatoes, 
bread  and  butter,  tea,  coffee  or  milk,  and  some  form  of  dessert. 
The  minimum  price  is  usually  fifteen  cents.  Sometimes  soup 
and  another  vegetable  are  added,  and  occasionally  the  price 
rises  to  twenty-five  cents.  Often  these  lunch-rooms  are  con- 
ducted on  the  "take  your  choice  and  pay  for  what  you  get" 
plan,  the  employe  serving  himself.  On  such  a  plan  the  cost 
of  a  suitable  meal  is  from  ten  to  twenty  cents  for  women,  and 
from  fifteen  to  twenty-five  cents  for  men,  who  are  usually  more 
hearty  eaters. 

These  lunch-rooms  are  sometimes  operated  by  the  firm  with- 
out regard  to  profit.  Sometimes  they  are  operated  by  a  co- 
operative association  of  employes,  the  firm  donating  the  use 
of  the  necessary  space  and  the  kitchen  equipment.  Some- 
times they  are  operated  by  private  individuals  for  a  profit. 
In   most   cases,  when   such   a   lunch-room   is  operated   by  the 


firiii,  the  charges  are  insufficient  to  pay  for  the  necessary 
material  and  the  cost  of  cooking  and  serving  the  food.  Very 
elaborate  provision  Is  sometimes  made  in  this  matter.  For 
instance,  the  Pierce-Arrow  Motor  Car  Co.  of  Buffalo  has  an 
enormous  dining-room  and  about  a  thousand  employes  are 
served  each  day  with  a  palatable  and  substantial  luncheon 
at  a  cost  of  fifteen  cents.  Many  firms  who  make  no  provision 
for  male  employes  provide  a  dining-room  for  women  employes. 

In  certain  industries  in  which  the  operatives  are  liable  to 
occupational  diseases,  the  question  of  the  lunch-room  becomes 
an  all-important  one.  A  person  working  with  poisonous  ma- 
terials, such  as  lead,  may  easily  contract  a  case  of  poisoning 
by  eating  in  the  workroom.  On  the  other  hand,  if  such  an 
employe  has  a  separate  place  in  which  to  eat,  is  served  with 
proper  food,  and  thoroughly  washes  his  hands  and  face  before 
eating,  the  danger  of  poisoning  is  greatly  reduced. 

Even  when  there  is  no  danger  of  occupational  diseases  it  is 
worth  while  both  to  the  employer  and  the  employe  to  see 
that  the  man  has  palatable  and  nourishing  food  and  a  suita- 
ble place  in  which  to  eat  it.  In  a  large  plant,  this  requires  a 
great  number  of  chairs,  tables  and  so  on,  and  it  is  not  usually 
■attempted.  There  is  no  reason,  however,  why  it  should  not 
be  done,  as  the  cost  per  man  is  very  small  and  the  results 
are  proportional  to  the  expenditure  required. 

It  is  often  urged  that  workmen  who  are  provided  with  suit- 
able noon  meals  at  a  nominal  price  do  not  appreciate  it. 
As  a  matter  of  fact,  not  all  of  them  do.  Some  men  feel  that 
they  cannot  afford  the  price  of  a  hot  lunch.  Others  want  the 
glass  of  ale  that  goes  with  the  free  soup  and  the  hot  frank- 
furters. It  will  be  found,  however,  that  a  large  proportion 
do  appreciate  it  if  the  food  served  is  to  their  liking.  One 
difficulty  has  often  been  that. the  employer  or  the  person  re- 
sponsible for  serving  the  food  has  some  fad  which  tbe  work- 
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man  did  not  appreciate.  For  instance,  there  are  places  where 
coffee  is  not  served  because  the  employer  thinks  it  is  not  good 
for  his  men  to  drink  It.  One  firm  had  considerable  trouble 
because  the  man  in  charge  of  the  dining-room  was  a  vegeta- 
rian, and  attempted  to  restrict  the  amount  of  meat  consumed. 
Another  firm  found  its  efforts  unappreciated  because  the  menu 
consisted  too  largely  of  greens  and  similar  vegetables.  Work- 
men know  what  they  like  to  eat,  and  they  will  not  eat  what 
they  do  not  like.  It  will  be  found  that  a  great  deal  of  "lack 
of  appreciation"  is  due  to  fads  on  the  part  of  employers. 

Another  frequent  cause  of  "lack  of  appreciation"  is  a  disin- 
clination to  eat  at  a  second  table.  Men  dislike  to  wait  until 
thirty-five  minutes  past  the  hour  for  their  dinner,  when  they 
quit  work  at  twelve  o'clock.  When  it  is  difficult  to  make  pro- 
vision for  seating  the  entire  body  of  employes  in  the  dining- 
room  at  the  same  time,  it  may  be  arranged  that  some  depart- 
ments have  their  lunch  hour  from  11:30  to  12:30,  while  the 
others  have  their  lunch  hour  from  12:30  to  1:30.  In  this  way 
the  men  may  be  served  promptly  without  waiting  for  half  their 
number  to  finish. 

A  third  reason  for  "lack  of  appreciation"  is  that  the  menu 
is  often  monotonous.    The  men  get  the  same  thing  six  days 
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a  week  and  fifty-two  weeks  a  year.  Pot  roast  of  beef  and 
plain  boiled  potatoes  pall  on  the  appetite  after  they  have 
appeared  for  the  twentieth  time.  In  an  endeavor  to  secure  • 
a  nourishing  and  easily  digestible  meal  at  a  small  cost,  the 
manager  of  the  dining-room  often  falls  into  the  error  of  al- 
lowing the  menu  to  become  monotonous.  If  the  men  are  to  be 
satisfied  and  appreciative,  an  attempt  must  be  made  to  give 
them  some  variety. 

The  lunch  problem  is  probably  the  most  baffling  of  all  the 
problems  connected  with  welfare  work.  In  theory  It  Is  a  fine 
thing  to  serve  the  men  with  a  substantial  and  appetizing 
meal  for  a  reasonable  sum.  This  is  an  easy  task  for  a  hotel 
keeper,  but  not  for  a  factory  manager.  It  is  a  problem  en- 
tirely foreign  to  his  experience,  and  he  bungles  it.  He  Is  ap- 
palled by  the  magnitude  of  the  task  and  the  amount  of  equip- 
ment required,  instinctively  comparing  his  problem  with 
the  problem  of  administering  his  home  kitchen.  He  fails  to 
realize  that  its  successful  solution  requires  special  knowledge 
and  a  high  order  of  intelligence.  He  also  fails  to  realize  that 
the  benefits  derived  are  proportional  to  the  magnitude  of  the 
task. 

In  considering  the  lunch  problem,  we  must  not  lose  sight 
of  the  fact  that  the  greater  the  number  of  men  to  be  fed  the 
greater  will  be  the  beneficial  results  that  will  be  accomplished. 
The  mere  fact  that  the  task  is  large  and  that  it  requires  a  lot 
of  gray  matter  to  do  It  successfully  should  not  deter  us  from 
attempting  it.  We  have  abundant  evidence  that  when  this 
work  is  well  done  it  is  worth  while,  and  also  that  if  we  are 
not  willing  to  devote  the  amount  of  work  and  thought  neces- 
sary to  make  it  successful,  it  is  likely  to  be  a  most  ignominious 
failure. 

Profit-sharing- 
There  are  two  problems  which  have  always  confronted  the 
thoughtful  employer  of  labor.  They  are  "What  constitutes  a 
fair  and  just  wage?"  and  "How  shall  I  get  my  eq;iployes  to 
take  a  real  and  personal  interest  in  the  welfare  of  my  busi- 
ness?" Anything  which  offers  a  solution  to  these  two  prob- 
lems will  receive  earnest  consideration  from  such  an  em- 
ployer. Apparently  profit-sharing  offers  a  solution  to  both 
questions.  If  the  profits  of  an  industry  are  divided  with 
labor  on  a  fair  and  equitable  basis,  the  wage  question  settles 
itself.  A  knowledge  that  he  is  sharing  in  the  profits  of  a 
business  ought  to  lead  a  workman  to  take  a  very  real  and 
personal  interest  in  the  welfare  of  that  business.  Profit- 
sharing  ought,  apparently,  to  eliminate  labor  disputes,  promote 
efficiency,  and  bring  about  a  condition  of  prosperity  and  good- 
will. 

The  history  of  profit-sharing  has,  on  the  whole,  been  very 
disappointing.  Companies  engaged  in  profit-sharing  have  been 
no  more  free  from  labor  troubles  than  companies  not  so 
engaged.  Many  firms  have  given  up  the  idea  after  a  lengthy 
experience  with  it.  There  are  some  cases  in  which  profit- 
sharing  has  been  a  conspicuous  success,  but  they  are  few  in 
number.  The  methods  which  have  been  employed  in  appor- 
tioning the  profits,  and  the  reason  this  system  has  been  un- 
successful are  worthy  of  our  careful  study. 
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The  simplest  method  of  apportioning  profits,  and  one  which 
has  often  been  used.  Is  to  pay  each  employe  sharing  in  the 
profits  the  same  per  cent  of  his  year's  wages  as  is  paid  to  the 
stockholder  in  the  form  of  a  dividend.  Thus  if  a  six  per 
cent  dividend  is  declared  on  the  stock  of  the  concern,  every 
employe  participating  in  the  profits  receives  at  the  end  of  the 
year  an  amount  equal  to  six  per  cent  of  his  wages  for  that 
year.  The  division  of  profits  is  not  necessarily  deferred  until 
the  end  of  the  year,  but  may  be  made  quarterly  or  semi- 
annually. 

A  second  method  of  profit-sharing  divides  the  net  profiu 
of  the  business  into  two  equal  portions,  one  going  to  the 
stockholders,  and  the  other  to  the  employes.  The  half  ap- 
portioned to  the  employes  is  usually  divided  in  proportion  to 
their  earnings.  Let  us  suppose  that  a  firm  having  a  capital 
stock  of  1.500,000  has  a  wage  roll  of  $1,000,000.  and  that  the 
net  profits  for  the  year  are  $100,000.  $50,000  of  this  is  appor- 
tioned to  capital,  and  the  stockholders  receive  a  dividend  of 
10  per  cent.  The  other  $50,000  is  apportioned  to  labor,  the 
employes  receiving  a  dividend  of  5  per  cent  of  their  wages. 

A  third  method  of  profit-sharing  is  quite  different  from 
either  of  these.  It  assumes  first,  that  labor  Is  entitled  to  the 
current  wage,  and  second,  that  capital  is  entitled  to  the  cur- 
rent interest  rate.  After  labor  has  received  its  wages  and 
capital  its  interest,  a  surplus  may  remain.  This  surplus  is 
then  apportioned  between  the  stockholders  and  the  employes 
in  proportion  to  their  earning  potcer.  Thus  if  the  current 
interest  rate  is  5  per  cent,  a  man  who  receives  wages  amount- 
ing to  $1000  per  year  has  the  same  earning  power  as  $20,000 
worth  of  stock.  (Strictly  speaking,  this  is  not  true,  it  we 
recognize  the  fact  that  a  man,  like  a  machine,  has  a  limited 
life  and  is  therefore  subject  to  depreciation.  Allowance  for 
depreciation  reduces  the  value  of  a  man's  earning  power  by 
almost  one-third.  The  introduction  of  this  element  of  depre- 
ciation complicates  the  matter  so  greatly,  however,  that  It 
gives  the  method  an  appearance  of  unfairness  in  the  eyes 
of  the  average  employe,  and  is  best  avoided.)  The  following 
case  will  illustrate  the  application  of  this  method  of  profit- 
sharing.  Assume  that  the  wage  roll  for  the  year  is  $J.,000,000. 
that  the  capital  stock  is  $2,000,000,  and  that  the  total  profits 
of  the  business  are  $320,000.  Labor  has  already  received  the 
current  wage.  Assuming  an  interest  rale  of  5  per  cent  the 
$2,000,000  of  capital  stock  is  entitled  to  $100,000  in  interest. 
The  earning  power  of  the  employes,  i.  c.  their  annual  wages 
capitalized  at  5  per  cent,  is  $20,000,000.  Adding  the  earning 
power  of  the  employes  to  the  amount  of  the  capital  stock,  we 
have  $22,000,000,  upon  which  a  dividend  of  $220,000  will  be 
declared.  This  amounts  to  1  per  cent  and.  accordingly,  the 
stockholder  will  receive  a  dividend  of  6  per  cent  upon  the  par 
value  of  the  stock,  and  the  workmen  will  receive  a  dividend 
of  1  per  cent  upon  their  earning  power,  which  will  be  20  per 
cent  of  their  annual  wages. 

If  we  assume  that  capital  is  entitled  to  6  per  cent  in  the 
above  case,  and  capitalize  the  employes"  earnings  at  the  same 
rate,  the  capital  stock  will  receive  $120,000  in  interest,  and 
$200,000  will  be  left  as  profits.  The  earning  power  of  the  em- 
ployes will  be  $16,700,000.  and  the  profits  will  be  1.07  per  cent 
of  $18,700,000.  The  stockholders  will  receive  a  dividend  of 
7.07  per  cent  and  the  employes  will  receive  1.07  per  cent  of 
their  earning  power  or  17. S  per  cent  of  their  wages. 

The  above  forms  of  profit-sharing  usually  strike  the  average 
M m  as  being  not  only  fair  but  generous.  But  when  we  come 
to  examine  the  results,  we  find  that  they  do  not  solve  the  two 
j'.U-important  problems.  Profit-sharing  usually  does  not  settle 
the  wage  question  because  there  are  not  enough  profits.  After 
allowing  a  reasonable  return  upon  the  capital  actually  in- 
vested, the  profits  remaining  are  a  very  small  proportion  of 
the  annual  wage  roll.  When  on  employe  feels  that  he  ought 
to  receive  a  substantial  increase  in  wages,  a  six  per  cent 
•dividend  "  (which  is  all  that  he  may  reasonably  expect  In  the 
average  case)  appears  to  him  to  be  utterly  inadequate.  He  is 
apt  to  feel  that  profit-sharing  is  simply  a  scheme  to  forestall  a 
demand  on  his  part  for  a  Just  and  adequate  wage. 

Nor  does  profit-sharing  secure  from  the  employes  a  real  and 
effective  interest  in  the  company's  welfare.     A  little  extra  pay 
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every  three  luonlhs,  if  it  supplements  a  generous  wage,  may 
cause  tiie  men  to  wish  the  company  weii  in  its  undertakings. 
But  such  mild  and  passive  good-will  is  not  particularly  effec- 
tive. The  feeling  of  mutual  interest  must  be  stimulated  to 
the  point  where  it  produces  a  noticeable  increase  in  activity 
and  efficiency.  Profit-sharing  usually  fails  to  do  this  for  sev- 
eral reasons.  In  the  first  place,  the  amount  of  the  profits 
apportioned  to  labor  is  not  sufllcient  compensation  for  the 
sustained  activity  and  efficiency  expected.  In  the  second 
place,  the  length  of  time  intervening  between  the  activity  and 
the  reward  is  too  great.  In  the  third  place,  the  diligent  and 
efficient  employe  feels  that  he  is  obliged  to  share  the  profits 
which  he  has  earned  with  the  lazy  and  careless  one.  A  system 
of  profit-sharing  is  emphatically  inferior  to  a  justly  adminis- 
tered piece  rate  or  premium  system,  in  securing  active  co- 
operation and  increased  efficiency  on  the  part  of  employes. 

There  are  slill  other  reasons  why  profit-sharing  does  not 
awaken  in  the  employe  an  unusual  interest  in  the  welfare  of 
the  business.  The  profits  are  usually  equalized  from  year  to 
year  by  accumulating  a  surplus  during  years  of  plenty,  from 
which  dividends  and  profits  are  paid  during  lean  years.  In 
such  a  case  the  employe  feels  that  his  efficiency  has  nothing 
to  do  with  the  profits  which  he  will  receive.  The  dividends 
will  be  exactly  the  same  year  after  year,  knd  extra  effort  will 
bring  no  reward.  On  the  other  hand,  if  all  the  profits  are 
divided  at  the  end  of  the  year,  there  will  be  some  years  when 
there  will  be  no  profits  to  divide.  The  employe  will  then  feel 
that  it  is  adding  insult  to  injury  not  to  give  him  a  dividend 
when,  because  of  short  hours  and  slack  work,  his  earnings 
have  been  small. 

If  the  profits  realized  in  different  industries  were  appor- 
tioned between  capital  and  labor  by  any  of  the  three  schemes 
which  have  been  outlined,  it  would  be  found  that,  in  some 
industries,  the  portion  available  for  labor  would  be  exceed- 
ingly small,  probably  only  two  or  three  per  cent  of  the  an- 
nual wage  roll.  In  other  industries,  the  profits  would  be  very 
great,  sometimes  being  sufficient  to  double  the  employes'  in- 
comes. The  unfortunate  part  of  the  matter  is  that  as  a  gen- 
eral rule  the  profits  are  the  smallest  in  those  industries  where 
the  wages  are  the  lowest.  It  will  be  seen  then  that  profit- 
sharing  not  only  fails  to  solve  the  two  problems  so  often  con- 
fronting the  employer,  but  it  also  fails  to  settle  the  great  social 
problem  of  a  just  distribution  of  wages  between  the  industries. 

There  are  a  few  industries  of  special  character  or  in  newly 
established  lines  of  manufacture  where  the  margin  of  profits 
is  large,  and  where  it  is  possible  to  pay  unusual  profits  to 
the  employes.  The  Ford  Motor  Co.  of  Detroit  is  a  case  in 
point.     It  makes  a  highly  standardized  product  in  enormous 
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Quantities,  and  sells  it  at  a  relatively  low  price  for  a  good 
profit.  In  consequence,  the  profits  of  this  company  have  been 
so  great  that  an  enormous  plant  has  been  created  out  of  the 
surplus  profits  of  the  business,  and  at  the  same  time  the  most 
liberal  profit-sharing  system  of  which  we  have  any  record  has 
been  installed.  Mr.  Henry  Ford,  the  moving  spirit  of  this 
company,  believes  that  high  wages  are  the  best,  most  demo- 
cratic, and  the  most  practical  form  of  welfare  work.  Accord- 
ingly he  has  established  in  the  Ford  plant  a  minimum  wage 
of  thirty-four  cents  per  hour  or  $2.72  a  day  for  the  shop 
employes,  and  thirty  cents  per  hour  or  J15  per  week  for  all 
office  help.  In  spite  of  this  liberal  wage  rate,  Mr.  Ford's 
profits  were  still  piling  up.  Accordingly  he  has  made  ar- 
rangements to  divide  these  profits  with  his  employes  in  the 
following  manner:  All  employes  who  satisfy  reasonable  re- 
quirements as  to  efficiency  in  their  work,  and  good  moral  char- 
acter, and  who,  in  addition,  are  twenty-two  years  of  age  and 
support  one  or  more  dependent  persons,  are  eligible  to  share 
in  the  profits  of  the  business.  About  three-fourths  of  the 
working  force  participate  in  this  profit-sharing.  The  division 
of  profits  is  such  that  everyone  participating  receives  at  least 
$5  per  day  of  eight  hours,  while  the  maximum  combined  wages 
and  profits  for  a  shop  employe  is  |7  per  day  of  eight  hours. 
Separate  arrangements  are  made  for  profit-sharing  with  fac- 
tory executives  and  office  help. 

11  will  be  seen  that  Mr.  Ford's  employes  participate  in  profits 
practically  equal  to  their  wages  so  that  their  incomes  are 
about  double  the  incomes  of  other  workmen  engaged  in  simi- 
lar tasks.  With  such  incomes  it  is  possible  for  them  to  pro- 
vide themselves  and  their  families  with  satisfactory  living 
conditions.  An  adequate  income  makes  it  possible  for  them 
to  solve  every  social  problem  if  only  they  have  the  character 
and  intelligence  to  spend  this  income  wisely.  Unquestionably 
most  of  them  do  spend  it  wisely,  although  a  not  inconsiderable 
minority  require  constant  instruction  and  guidance  in  order 
to  keep  them  in  the  right  path.  There  is  an  old  saying  that 
"Too  much  money  has  ruined  many  a  man"  and  one  of  the 
social  problems  of  the  Ford  Co.  is  to  prevent  the  extra 
incomes  from  being  so  used  as  to  prove  a  detriment  rather 
than  a  benefit  to  a  small  class  of  employes. 

From  one  point  of  view  Mr.  Ford's  profit-sharing  system  is 
a  huge  success.  The  money  distributed  to  the  employes  has. 
for  the  most  part,  been  wisely  used  by  them  and  has  pro- 
cured for  them  a  much  larger  measure  of  social  welfare  than 
they  could  otherwise  enjoy.  However,  there  is  unquestion- 
ably another  side  to  the  story.  There  are  many  industries 
which  are  more  efficiently  operated  even  than  Mr.  Ford's 
magnificent  plant,  but  which  would  find  it  impossible  by  the 
most  careful  management  to  divide  among 
their  employes  profits  amounting  to  10  per 
cent  of  their  wages.  These  industries  are 
so  thoroughly  standardized  and  so  keenly 
competitive  that  there  is  a  sharp  and 
definite  limit  to  their  profits. 

Some  General  Considerations 
Profit-sharing  is  simply  a  method  for  in- 
creasing the  income  of  the  workers.  It  is 
no  better  and  no  worse  than  an  increase 
in  wages.  It  accomplishes  nothing  that  is 
not  accomplished  better  by  other  means  in 
most  lines  of  industry.  When  a  number  of 
companies  are  engaged  in  similar  work  and 
some  of  them,  because  of  superior  natural 
advantages,  or  of  better  equipment  and  or- 
ganization, are  able  to  make  larger  profits 
than  the  others,  the  general  welfare  re- 
quires that  these  efficient  concerns  should 
grow  at  the  expense  of  the  inefficient  ones. 
In  the  long  run,  the  workers  of  the  in- 
dustry in  question  are  better  served  by  a 
growth  of  the  efficient  plants  and.  the  dis- 
appearance of  the  inefficient  ones,  than 
they  would  be  by  a  system  of  profit-sharing 
which  permitted  the  survival  of  the  in- 
ifficirnt  plants. 
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When  in  any  industry  the  workmen  al- 
ready receive  a  wage  as  high  as  is  paid  in 
any  other  similar  line  of  industry,  society 
is  better  served  by  a  division  of  profits  in 
the  form  of  reduced  prices  or  by  the  in- 
vestment of  the  profits  in  other  productive 
enterprises  requiring  capital,  than  by  a 
division  of  the  profits  with  tlie  workmen. 
Social  justice  requires  that  our  whole  in- 
dustrial system  shall  be  so  organized  and 
conducted  that  the  total  amount  divided 
among  workmen  in  the  form  of  wages  shall 
be  a  maximum,  and  that  the  apportionment 
of  wages  among  different  classes  of  work- 
men shall  be  just  and  equitable.  Since,  as 
has  already  been  intimated,  the  largest 
profits  are  availaible  for  distribution  in 
those  industries  already  paying  the  highest 
wages,  profit-sharing  takes  from  those  who 
have  not  in  order  to  distribute  to  those  who 
have.  Social  justice  demands  a  readjust- 
ment of  these  inequalities  before  profit- 
sharing  is  attempted.  On  the  whole,  the 
interests  of  society  are  best  served  by  ad- 
Justing  wages  so  as  to  make  the  incomes 
of  different  classes  of  workmen  propor- 
tional to  their  industrial  value,  and  by  reinvesting  unusual 
profits  derived  in  any  particular  line  of  business  in  those 
productive  enterprises  which  appear  to  promise  the  largest 
returns. 

Safety  Work 

About  twelve  years  ago  America  began  to  realize  that  pre- 
ventable industrial  accidents  were  a  national  evil  of  appalling 
magnitude.  The  agitation  for  workmen's  compensation  laws 
brought  forth  most  astounding  facts  and  figures  in  this  con- 
nection. It  was  shown  that  both  the  number  of  accidents  and 
the  economic  losses  occasioned  by  them  were  increasing  more 
rapidly  than  the  output  of  our  industries.  It  was  shown 
that  this  loss  was  proportionately  more  serious  in  America 
than  in  Europe.  As  soon  as  the  magnitude  of  the  evil  became 
fully  apparent,  a  groat  safety  campaign  began.  It  has  always 
appeared  to  the  writer  that  self-interest  has  played  quite  as 
large  a  part  in  the  spread  of  the  "safety  first"  idea  as  altru- 
ism. For  many  years  crafts  unions  had  vainly  demanded 
safeguards  for  machinery.  For  many  years  miners'  unions 
demanded  effective  ventilation  and  drainage,  and  adequate 
timbering,  and  failed  to  got  them.  For  many  years  we  have 
had  on  our  statute  books  various  kinds  of  safety  requirements 
which,  although  perfunctorily  observed,  were  totally  ineffec- 
tive. As  soon,  however,  as  workmen's  compensation  laws 
transferred  the  burden  of  industrial  accidents  from  the  victim 
to  the  industry,  the  great  "safety  first"  movement  began. 
Under  the  stimulation  of  self-interest,  national  commissions, 
governmental  bureaus,  employers'  organizations,  and  cham- 
bers of  commerce  began  a  serious  study  of  the  causes  of  acci- 
dents, the  possible  methods  of  preventing  them,  and  the 
n\ethods  of  minimizing  the  losses  resulting  from  accidents. 

The  result  of  this  work  was  another  triumph  for  the  scien- 
tific method  when  applied  to  the  social  and  industrial  ques- 
tions. There  is  no  question  but  what  both  conscience  and  self- 
interest  have  always  recommended  to  workmen  and  to  a  vast 
majority  of  employers,  a  policy  of  accident  prevention.  There 
Is  no  question  but  what  a  great  deal  of  thought,  time  and 
effort  had  previously  been  expended  in  attempts  to  minimize 
or  eliminate  industrial  accidents.  But  this  work  had  pre- 
viously been  done  in  a  haphazard  and  unscientific  way,  and 
was,  in  consequence,  very  ineffective.  When  self-intorest  en- 
tered as  an  ally  of  conscience  and  good-will,  the  methods  of 
safety  work  underwent  a  groat  change.  A  thorough  and 
systematic  investigation  was  made  of  the  causes  of  accidents. 
Then  an  equally  thorough  and  systematic  effort  began  for  the 
elimination  of  these  causes.  By  organizing  the  work,  and  by 
assigning  responsibility  for  different  phases  of  it,  it  was  made 
more  effective.  A  scientific  study  of  industrial  dangers  was 
undertaken    by   government   bureaus,   and    by   private   organi- 


zations. Finally  there  has  resulted  a  full  and  free  interchange 
of  ideas  through  various  engineering  and  industrial  organi- 
zations and  through  the  American  Museum  of  Safety,  which 
has  made  the  work  immensely  more  effective. 

It  is  commonly  assumed  by  those  unfamiliar  with  the  facta 
that  the  cause  of  the  rapid  increase  in  industrial  accidents 
during  the  nineteenth  century  was  the  growing  use  of  power- 
driven  machinery,  which  was  constantly  increasing  in  size 
and  weight  and  operated  at  speeds  which  appeared  to  be  daily 
growing  more  dangerous.  It  was  assumed  that  if  this  ma- 
chinery could  be  guarded  or  changed  in  character  or  operated 
at  lower  speeds,  or  that  if  other  and  safer  tools  could  be  sub- 
stituted for  the  dangerous  ones,  industrial  accidents  would 
be  greatly  reduced  in  number.  This  view  of  the  matter  has 
been  shown  to  be  very  far  from  the  truth.  Less  than  one- 
third  of  all  industrial  accidents  are  caused  by  the  use  of 
machinery.  Undoubtedly  most  of  the  failures  among  the 
earlier  attempts  at  safety  work  were  due  to  the  fact  thai 
efforts  were  largely  confined  to  safeguarding  machinery,  on 
the  theory  that  machinery  was  the  source  of  all  the  difficulty: 
whereas  the  real  source  was  a  prevailing  spirit  of  carelessness 
among  workmen  and  a  lack  of  appreciation  on  the  part  of 
employers  of  the  importance  of  the  work  and  of  the  radical 
and  thorough  methods  it  was  essential  to  employ. 

It  must  not  be  inferred  that  workmen  often  consciously  and 
voluntarily  exposed  themselves  to  danger.  If  they  were  given 
a  task  to  do,  they  usually  adopted  for  its  performance  the 
first  method  that  suggested  itself,  and  attempted  to  do  the 
task  in  the  most  expeditious  manner  without  considering 
possible  dangers.  The  prevailing  attitude  of  mind  waa 
"It  is  easier  to  take  chances  than  to  take  time  and  trouble." 
Obvious  and  certain  dangers  were  always  avoided.  The  little 
things,  however,  like  the  frayed  rope,  the  loose  plank,  or  the 
insecure  fastening  received  little  attention.  Of  course  all  these 
things  were  attended  to  in  the  course  of  time,  but  they  were 
often  permitted  to  go  uncorrected  until  an  accident  resulted. 
Chances  were  taken  daily  that  ought  not  to  have  been  taken, 
and  danger  spots  were  allowed  to  exist  for  a  much  longer 
period  than  was  necessary. 

The  employer  was  equally  careless  in  regard  to  such  matters. 
His  rfttitude  of  mind  was  expressed  by  the  slogan,  "Get  out 
the  work."  The  man  who  received  his  approbation  was  the 
man  who  "did  things,"  meaning  the  man  who  accomplished 
results  in  a  short  lime.  The  faot  that  such  a  man  took 
unusual  chances  was  regrettable,  but  it  was  the  way  of  the 
world,  and  accidents  were  the  price  of  success.  Of  course 
neither  the  employer  nor  the  employe  voluntarily  permitted 
obviously  dangerous  conditions  to  continue  indefinitely,  but 
the  danger  usually  had  to  be  very  obvious  before  the  condition 
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'  was  abolished.  Both  the  employer  and  the  workmen  were 
unusually  obtuse  In  the  matter.  Certain  dangerous  conditions 
which  had  existed  from  time  immemorial  were  apparently 
sacred  because  of  their  antiquity. 

This  attitude  of  mind  was  reflected  In  the  state  of  the  law 
upon  such  subjects,  which  at  that  time  held  that  while  an 
employer  was  bound  to  carry  on  his  worlf  in  a  reasonably  safe 
manner,  reasonable  safety  did  not  require  him  to  lake  pre- 
cautions not  usually  undertaken  in  similar  circumstances. 
In  other  words,  he  was  not  bound  to  aboll.sh  the  danger  spots 
If  they  were  common  in  the  industry.  Unguarded  gearing  is 
a  case  in  point.  Such  unguarded  gearing  was  very  common 
In  certain  types  of  machine  tools,  and  was  a  frequent  cause 
of  painful  accidents.  Obviously  guards  were  called  for.  How- 
ever, since  un- 
guarded gearing 
was  usual,  the 
common  law  held 
that  the  employer 
was  under  no  ob- 
ligation to  pro- 
vide guards,  un- 
less they  were  re- 
quired by  some 
special  statute  or 
by  some  inspector 
or  commissioner 
specifically  auth- 
or i  z  e  d  by  sta- 
tute law  to  make 
such  require- 
ments. 

The  real  cause 
of  the  great 
growth  of  indus- 
trial  accidents 
was  the  general 
acceptance  on  the 
part  of  both  em- 
ployers and  work- 
men that  these  ac- 
cidents were  near 
ly  all  inevitable 
to  the  conduct  of 
the  business  and 
that  It  was  im- 
possible to  guard 
against  or  prevent 
them  in  any  way. 
So  long  as  this 
spirit  endured,  ac- 
c  i  d  e  n  t  s  were 
bound  to  become 
more  and  more 
numerous.  Nor 
was  the  matter 
helped  any  by  the 
well  Intended  but 
unintelligent  ef- 
forts often  made 
by  workmen  to 
reduce  accidents. 
The  usual  remedy 
proposed    was    to 


and  a  willingness  to  invest  time,  money  and  brains  in  methods 
of  accident  prevention.  Sentiment  may  make  men  anxious  to 
abolish  accidents,  but  only  self-interest  makes  them  willing  to 
collect  and  classify  accident  statistics,  to  hire  competent 
engineers  to  devise  methods  for  accident  prevention,  and  to 
spend  a  great  deal  of  money  in  making  these  methods  opera- 
tive. That  is  why  the  beginning  of  effective  safety  work  coin- 
cided with  the  introduction  of  workmen's  compensation  laws. 
,A  Study  of  Accident  StatiBtics 
Accident  prevention,  like  any  other  form  of  human  en- 
deavor, if  it  is  to  be  successful,  must  be  based  upon  a  knowl- 
edge of  facts.  If  we  are  going  to  prevent  accidents,  we  must 
first  know  how  and  why  accidents  occur.  If  we  have  such 
informaition,  we  will  be  in  a  position  to  foresee  how  and  why 
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other  accidents 
may  occur,  and 
we  will  also  be  in 
a  position  to  de- 
vise effective  safe- 
guards. As  an  il- 
lustration of  how 
accident  statistics 
may  be  classified 
and  studied,  we 
will  take  the  case 
of  a  large  ma- 
chine shop,  and 
see  what  are  the 
probable  causes  of 
one  hundred  acci- 
dents. It  will 
usually  be  found 
that  out  of  every 
hundred  acci- 
dents,  about 
twenty  are  caused 
by  the  workmen 
falling  or  slip- 
ping, or  are 
strains  incurred 
while  engaged  in 
lifting.  About 
fifteen  are  caused 
by  falling  weights 
or  by  objects  tip- 
ping or  slipping, 
and  about  twenty- 
five  are  Incurred 
while  using  ham- 
mers, wrenches, 
chisels  and  vari- 
ous other  hand 
tools.  These  three 
causes  account  for 
the  great  ma- 
jority of  accidents 
occurring  in  shops 
using  heav>'  high- 
speed machinery, 
and  they  account 
for  nearly  all  ac- 
cidents in  other 
forms  of  industry. 
Of  the   remaining 


go  slow,  to  take  plenty  of  time,  aod  to  do  everything  in  a  safe, 
inefficient  and  ineffective  way.  There  was  no  true  appreciation 
of  the  causes  of  accidents  and  therefore  no  logical  plan  put 
forward  to  remedy  the  causes.  The  acceptance  of  the  doc- 
trine that  accidents  were  inevitable  was  fatal  to  the  cause 
of  accident  prevention  work,  and  the  continual  failure  of  ill- 
considered  schemes  for  accident  prevention  served  only  to  fix 
the  doctrine  more  firmly  in  the  minds  of  all. 

The  first  step  in  accident  prevention  was  to  explode  this 
doctrine  and  to  show  that  accidents  were  unnecessary.  This 
could  only  be  done  by  serious  study  of  the  causes  of  accidents 


forty  accidents,  about  five  are  caused  by  men  being  caught  in 
moving  parts  which  it  is  impossible  to  guard,  about  six  are 
caxised  by  men  being  caught  in  moving  machinery  where  It  Is 
possible  to  guard  the  machine,  and  about  six  are  caused  by 
the  use  of  emery  wheels  or  other  grinding  and  polishing  ma- 
chinery. About  sixteen  out  of  everj-  hundred  accidents  are 
due  to  flying  particles,  usually  chips  of  metal  or  pieces  of 
emery,  sometimes  projected  from  machine  tools  or  grinding 
wheels,  and  sometimes  from  chisels  or  other  hand  tools. 
About  three  accidents  are  caused  by  projecting  nails  or  splin- 
ters,   while    the    remaining    four    have    miscellaneous    causes. 
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An  inspection  of  the  above  fig- 
ures shows  that  one-quarter  of  the  ac- 
cidents are  incurred  while  using  hand 
tools.  This  suggests  immediately  an 
investigation  and  classification  of  the 
reasons  for  these  accidents.  What  tools 
were  the  men  using  when  they  occurred? 
In  what  way  were  they  using  the  tools? 
What  were  the  contributing  causes  of 
the  accidents?  Let  us  suppose  that  we 
find  that  three  of  the  accidents  were 
caused  by  wrenches  slipping.  That 
raises  such  questions  as  these:  What 
kind  of  wrenches  were  they?  Were 
they  defective?  Were  they  being  used 
properly?  Were  the  nuts  defective? 
Were  the  nuts  too  soft?  Were  the 
threads  defective  so  that  too  much  force 
was  required  to  screw  the  nuts  up? 
A  careful  study  of  this  kind  may  sug- 
gest that  the  accidents  occurred  be- 
cause the  nuts  were  of  poor  quality, 
being  too  soft  and  improperly  tapped 
so  that  the  workmen  had  to  exert 
a  great  deal  of  force.  The  remedy  is 
to  use  better  nuts.  Or  it  may  be  found 
that  the  workmen  were  using  wrenches  which 
the  nuts,  possibly  because  the  nuts  were  under-sized  or 
slightly  over-sized,  or  possibly  the  Jaws  of  the  wrenches 
had  been  forced  open  or  the  proper  sized  wrenches  were  not 
available.  This  suggests  an  improved  pattern  of  wrench. 
We  may,  for  instance,  consider  the  advisability  of  using  box 
wrenches  of  the  ratchet  pattern,  to  avoid  this  cause  of  fnjury. 

Let  us  take  another  case,  and  investigate  the  cause  of  falls. 
Suppose  we  find  that  some  of  these  falls  were  caused  by 
slipping  on  greasy  man-hole  covers,  turntables,  or  industrial 
tracks.  Such  knowledge  points  out  the  necessity  of  using 
non-slip  treads,  or  of  covering  metal  floor  plates  with  wood, 
and  of  keeping  tracks  clean  and  free  from  grease  and  oil. 
Suppose  that  some  of  the  falls  were  caused  by  the  defective 
soles  of  workmen's  shoes.  A  campaign  of  education  is  neces- 
sary in  order  to  persuade  the  men  that  shoes  with  loose 
soles  are  dangerous  and  should  be  discarded.  Suppose  we 
find  that  some  of  the  falls  occur  on  a  certain  stairway. 
Inspection  of  that  stairway  may  show  that  the  rise  of  one  step 
is  a  quarter  of  an  inch  greater  than  that  of  the  rest,  which 
is  a  matter  requiring  the  immediate  attention  of  the  carpenter. 

Let  us  consider  for  a  minute  a  third  class  of  accidents — 
those  due  to  projecting  nails  and  splinters.  These  may  be 
eliminated  by  substituting  steel  barrels  and  tote  boxes  for 
the  wooden  barrels  and  soap  boxes  often  employed  to  hold 
parts,  and  by  requiring  all  cleats,  boards  and  sticks  to  be 
immediately  removed  from  the  floor,  properly  sorted  and 
stored  in  deBlgnated  places. 
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Enough  examples  have  been  given  to 
iiow  the  possibilities  arising  out  of  a 
I'ollection  and  classification  of  accident 
statistics.  The  more  thoroughly  statis- 
tics are  collected  and  the  more  com- 
pletely and  logically  they  are  classified, 
the  greater  will  be  the  value  of  this 
kind  of  work.  Nor  should  these  Btatls- 
tlcs  be  confined  to  accidents  requiring 
medical  attention.  "Near  accidents" 
ought  also  to  be  reported  even  though 
no  harm  results.  A  man  may  slip  on  a 
stairway,  pick  himself  up  and  go  about 
his  work  without  any  injury  whatever. 
Yet  the  circumstances  which  caused  him 
to  slip  may  cause  a  serious  injury  to 
someone  else,  and  "near  accidents"  of 
this  kind  often  deserve  the  same  atten- 
tion and  study  as  accidents  which  cause 
.severe  Injuries.  Nor  should  attention 
1j>;  devoted  exclusively  to  one's  own 
hop.  A  study  and  classification  of  ac- 
1  idents  reported  in  other  shops  is  of 
great  value  In  Indicating  possible  dan- 
ger points  which  might  otherwise  es- 
cape attention.  The  study  of  safety 
devices  In  use  in  other  shops  may  In  the  same  way  suggest 
valuable  safety  devices  for  similar  lines  of  work  and  obviate 
a  number  of  accidents. 

Some  of  the  causes  of  Industrial  accidents  are  quite  obvious 
and  are  readily  determined  by  even  a  cursory  study  of  acci- 
dent statistics.  Others,  however,  are  difficult  to  determine 
because  of  their  nature.  Fatigue  may  be  taken  as  an  example 
of  this  type  of  causes.  Fatigue  is  a  frequent  cause  of  acci- 
dents which  occur  late  In  the  day  and  of  those  occurring  In 
laborious  work  and  In  work  conducted  under  hot  or  otherwise 
disagreeable  conditions.  Darkness  Is  another  cause  of  acci- 
dents which  Is  sometimes  difficult  to  fix  upon.  A  machine 
may  be  In  a  fairly  well  lighted  place,  and  yet  at  the  approach 
of  nightfall  at  certain  seasons  of  the  year  may  become  a 
source  of  danger  because  of  the  lack  of  illumination.  Here 
again  the  time  of  the  accident  may  serve  to  show  Its  cause. 
In  studying  accident  statistics  It  Is  well  to  have  before  us  a 
complete  schedule  of  the  causes  of  accidents  and  to  consider 
which  of  these  have  anything  to  do  with  the  matter. 

In  this  connection  It  may  be  pointed  out  that  not  infre- 
quently an  accident  will  be  due  to  a  combination  of  causes, 
none  of  which  acting  singly  would  be  sufficient  to  produce  It. 
The  abolition  of  one  of  these  causes  may  prevent  the  recur- 
rence of  the  accident,  but,  wiierever  possible,  all  of  them 
should  be  abolished,  since  the  remaining  causes  may  in  time 
produce  other  accidents.  The  causes  and  best  methods  of 
prevention  of  industrial  accidents  are  worthy  of  the  most 
thorough   and   scientific  study. 
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Fig.  20.     View  in  the  storeroom  of 
ways    and    the    careful    manner    ii 

Safety  Education 

A  fact  ot  great  Importance  which  has  come  to  light  through 
our  scientific  study  of  industrial  accidents  is  that  the  safety 
of  any  plant  is  largely  determined  by  the  mental  and  physical 
habits  of  its  workmen.  Certain  prevailing  habits  of  mind  will 
be  found  in  every  industrial  plant.  In  one  plant,  for  instance, 
the  foremen  and  workmen  will  approach  every  job  with  the 
idea  that  it  must  be  done  in  the  easiest  way.  In  another  plant 
every  job  will  be  approached  with  the  idea  that  it  must  be 
done  In  the  most  expeditious  way.  In  a  third  plant, the  pre- 
vailing attitude  of  mind  will  be  that  the  largest  possible 
quantity  of  work  must  be  gotten  out.  In  such  cases  the 
question  of  safety  is  rarely  considered  when  work  is  being 
planned  or  performed.  It  is  only  when  danger  becomes 
obvious  that  safety  receives  consideration.  Effective  safety 
work  requires  a  thoroughgoing  campaign  of  education. 

One  of  the  first  steps  in  safety  education  is  to  establish 
in  the  minds  of  foremen  and  workmen  the  habit  of  making 
safety  the  first  consideration  when  work  is  being  planned  or 
performed.  After  that  come  considerations  of  quality  and 
quantity  of  output.  At  every  step  in  the  process  of  perform- 
ing a  new  task  the  workman  must  be  taught  to  ask  himself, 
"Is  that  safe?  Is  there  a  danger  spot  anywhere?"  Whenever 
there  is  a  departure  from  the  usual  procedure  or  conditions 
of  work,  the  same  questions  must  be  asked.  Not  only  is  it 
difficult  oftentimes  to  get  men  to  consider  these  questions, 
but  not  infrequently  they  feel  that  it  savors  of  cowardice. 
It  is  therefore  not  only  nec/^ssary  to  establish  now  habits  of 
thought,  but  also  to  uproot  the  idea  that  courage  and  manli- 
ness require  that  they  shall  ignore  considerations  of  safety. 
The  more  dangerous  the  occupation  the  more  necessary  it  is 
to  do  this,  for  men  so  engaged  are  often  foolhardy  and 
delight  in  taking  unnecessary  risks  in  order  to  show  their 
courage  and  skill  in  escaping  the  dangers  of  their  occupation. 

A  second  step  in  safety  education  is  to  break  the  workmen 
of  dangerous  habits  while  at  work.  Men  will  often  be  found 
performing  their  tasks  in  unsafe  ways.  They  should  have 
those  dangerous  methods  pointed  out  to  them  and  safer 
methods  should  be  devised  and  followed.  The  result  of  such  a 
practice  is  that  dangerous  habits  which  are  the  causes  of 
accidents  gradually  disappear. 

A  third  step  in  safety  education  is  to  Instruct  the  men  in 
the  causes  of  accidents.  This  is  a  place  where  accident 
statistics  are  of  great  value.  It  is  all  very  well  to  point  out 
to  a  man  that  he  is  doing  a  dangerous  thing,  but  when  you  can 
back  up  your  statement  with  the  further  information  that 
three  men  were  injured  last  year  while  doing  the  same  thing, 
and  give  names  and  particulars  of  the  accidents,  the  lesson  is 
much  more  powerfully  impressed. 

In  order  to  create  a  more  widespread  interest  In  safety 
work  as  well  as  to  get  the  largest  possible  volume  of  informa- 
tion on  the  subject,  "safety  committees"  have  been  found 
useful.     A   safety    committee    consists    of    a   number    of   men 


c'liosen  from  among  the  foremen  and 
workmen  in  such  a  way  that  every  de- 
partment is  represented.  The  safety  com- 
mittee is  often  elected  by  the  workmen. 
It  meets  at  specified  intervals  in  order 
to  study  the  causes  of  accidents,  to  make 
regulations  for  safety,  and  to  create  an 
interest  in  safety  work.  In  order  to  bring 
the  largest  possible  number  of  men  into 
this  committee  and  to  give  the  whole 
body  of  employes  a  knowledge  of  the  way 
m  which  safety  work  is  carried  on,  and 
'•I  inspire  them  with  an  enthusiasm  for 
tlie  safety  movement,  the  members  are 
changed  at  frequent  intervals.  By  this 
means  every  workman,  in  course  of  time, 
is  caused  to  study  the  condition  of  the 
lilant  with  a  view  to  making  it  more  safe. 
The  mere  fact  that  for  a  month  or  two 
he  has  the  problem  of  safety  more  or 
less  on  his  mind  and  talks  with  other 
workmen  about  some  of  the  things  which 
he  is  considering  spreads  a  knowledge  of  safety  work  and 
brings  all  the  men  to  consider  the  problem  in  a  serious  man- 
ner. Even  after  such  a  man  has  left  the  safety  committee,  his 
interest  continues  and  he  has  a  new  conception  of  his  duty 
both  to  himself  and  to  his  fellow-workmen. 

A  great  deal  is  being  done  in  the  general  education  of  the 
workmen  by  means  of  placards,  pamphlets  and  lectures,  and 
by  bringing  to  their  minds  the  necessity  of  considering  ques- 
tions of  safety.  It  is  pointed  out  to  them  that  "it  is  better 
to  be  safe  than  to  be  sorry,"  and  that  a  moment's  carelessness 
or  the  neglect  of  some  prescribed  plan  may  cause  them  much 
suffering  and  loss  of  time  and  wages.     It  is  also  pointed  out 


Tig.  21.     When  men  receiving  thirty-four  cents  an  honr  sleep  in  such  quar- 
ters  as    these,    it    is   evident   that   they   need    something   besides    high 
wa^es.     This   is   a   basement   room   and   the   bedsteads   are   set    up 
on    tomato    cans    because    the    floor    is    frequently    ankle 
deep   with   water. 

that  carelessness  will  make  them  a  menace  not  only  to  them- 
selves but  also  to  their  fellow-workmen,  and  that  they  owe 
It  to  every  other  man  in  the  shop  to  so  conduct  their  work  as 
not  to  harm  their  fellow-workmen.  It  is  pointed  out  to  them 
that  if  they  see  any  dangerous  condition  or  practice  which  is 
likely  to  injure  them  or  others,  it  is  their  duty  Immediately 
and  forthwith  to  report  it.  They  are  impressed  with  the 
idea  that  the  company  and  every  fellow-workman  owes  them 
absolute  safety,  and  that  it  is  their  right  to  demand  it.  With 
such  a  system  of  education  an  entirely  new  attitude  of  mind 
toward  industrial  dangers  is  created,  and  the  cooperation  of 
the  workmen  becomes  a  powerful  factor  in  promoting  safety 
work  and  eliminating  danger  spots. 

Improving  Dangerous  Machinery 
There  are  a  great  many  machines  and  kinds  of  work  which 
are  subject  to  special  types  of  accidents.  The  punch  press 
is  a  case  in  point.  Tlie  punch  press  has  in  the  past  been  the 
cause  of  the  loss  of  a  great  many  fingers.  For  years  this 
loss  was  regarded  as  sad  but  inevitable.  Any  attempt  to 
provide  the  punch  press  with  safety  devices  was  considered  to 
be   impracticable  because  it   would   reduce  the  speed   and  In- 
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crease  the  cost  of  the  work.  As  soon  as  safety  became  the  first 
consideration,  however,  the  question  of  the  punch  press  was 
taken  up,  and  several  solutions  were  ottered  for  the  problem 
of  abolishing  the  danger. 

The  first  solution  of  the  problem  was  the  suggestion  of 
the  workmen.  It  was  that  the  work  be  put  on  a  day-rate 
basis  and  that  a  small  task  be  expected  in  order  that  the 
men  should  not  feel  hurried  in  their  work.  The  workmen 
thought  that  it  they  took  their  time  about  it,  they  would 
perform  their  task  in  a  perfectly  safe  manner.  This  sugges- 
tion was  a  failure  for  two  reasons.  The  first  one  was  that 
the  production  was  so  reduced  as  to  make  the  cost  of  the 
work  appear  to  be  prohibitive.  The  second  was  that  the 
work  was  not  made  noticeably  safer.  Because  the  work  was 
done  slower,  the  men's  movements  did  not  have  that  automatic 
quality  which  is  one  of  the  requirements  of  safety,  and  in  con- 
sequence injuries  were  still  frequent. 

A  second  solution  was  to  so  arrange  the  press  that  both 
hands  were  employed  In  order  to  start  it.  This  of  course  made 
the  operation  of  the  press  slow,  although  it  was  perfectly 
safe  since  it  was  Impossible  to  have  any  part  of  the  bands 
under  the  punch  while  the  press  was  moving.  The  loss  In 
speed,  however,  was  not  aa  great  as  was  anticipated,  because 
as  soon  as  the  fear  of  Injury  was  removed,  the  operators 
became  more  skillful  and  certain  in  their  movements,  and 
the  mental  fatigue  occasioned  by  the  sense  of  danger  was  no 
longer  felt  during  the  late  morning  and  afternoon  hours,  as 
had  previously  been  the  case. 

A  third  method  of  attacking  the  difficulty  was  to  place  a 
guard  before  the  punch  which  had  to  be  clear  down  before  the 
punch  could  start.  With  the  guard  down,  the  hands  were 
necessarily  out  of  the  way.  This  arrangement  permits  of 
faster  work  than  does  the  method  of  using  both  hands  to 
start  the  punch,  although  perhaps  theoretically  it  is  not  quite 
so  safe  since  a  derangement  of  the  guard  may  occur.  A 
fourth  method  was  to  make  the  punch  self-feeding,  so  that 
It  is  unnecessary  to  place  the  hand  near  the  punch  when  it 
is  In  operation. 

So  far  we  have  considered  making  the  punch  safe.  There 
Is,  of  course,  the  alternative  of  making  the  method  of  work 
safe.  Instead  of  so  arranging  the  punch  that  the  workmen's 
hands  are  removed  from  danger  before  the  punch  starts, 
tweezers,  sticks  and  so  on  may  be  employed  to  handle  the 
work  so  that  the  workman  does  not  put  his  hands  in  danger. 
Workmen  soon  become  so  skillful  in  using  properly  con- 
structed tools  of  this  kind  that  their  efficiency  is  not  mate- 
rially less  than  when  the  fingers  are  used. 

Woodworking  machinery  is  a  type  of  dangerous  machin- 
ery in  which  the  best  results  are  obtained  not  so  much  by 
guarding  the  machinery  as  by  teaching  the  workmen  safe 
methods  of  work,  and  insisting  that  they  be  followed.  Of 
course  guards  are  important  in   woodworking  machinery,  but 


Tig,   88.     An   assembly  departmont 
and  tho  groat  amount  of  spa 


they  are  effective  In  eliminating  only  a  fraction  of  the  acci- 
dents. The  jointer  Is  a  machine  which  causes  more  finger 
accidents  probably  than  any  other  machine  in  the  pattern 
shop.  Practically  all  Jointer  accidents  are  caused  by  an 
improper  use  of  the  machine.  I  know  of  a  number  of  such. 
One  was  caused  by  a  loose  sleeve  which  caught  in  the  jointer 
knife,  drawing  the  man's  hand  in.  A  second  was  caused 
because  the  man  attempted  to  plane  the  flat  side  of  a  piece 
that  was  only  four  Inches  square.  A  third  was  caused  by 
the  operator  stumbling  in  the  pile  of  sticks  and  shavings  in 
front  of  the  machine.  A  careful  study  of  the  jointer  and  the 
cause  of  the  various  accidents  which  occur  will  show  that 
when  properly  used,  a  jointer  is  a  safe  tool.  The  fence 
must  be  close  to  the  working  side  so  as  to  leave  as  little  of  the 
knives  uncovered  as  possible.  The  knives  must  be  sharp  and 
in  good  order  so  that  the  force  required  to  feed  the  piece  will 
be  slight.  A  guard  which  covers  the  knives  and  forces  the 
work  against  the  fence  will  eliminate  many  chances  of  acci- 
dents. Wood  which  contains  many  knots  or  nails  is  danger- 
ous, especially  when  it  is  in  short  lengths  or  small  sections. 
Many  men  get  themselves  in  trouble  by  attempting  to  work 
up  small  pieces  in  the  Jointer.  When  It  is  necessary  to 
handle  such  pieces  special  methods  should  be  devised  for 
handling  them  safely.  Flat  wood  may  be  handled  more 
.safely  if  a  tool  which  looks  something  like  a  plane  handle,  Is 
employed  in  order  to  push  it  through.  Thin  square  sticks  may 
be  fitted  into  a  recess  In  a  larger  piece,  so  as  to  be  handled 
safely.  Jointer  accidents  are  entirely  unnecessary,  and  by 
using  proper  precautions  In  performing  the  work,  always  do- 
ing It  In  the  safest  way  and  never  taking  any  of  the  risky 
methods,  they  may  be  eliminated. 

Not  only  should  we  strive  to  eliminate  accidents,  but  a  good 
deal  may  be  done  to  make  accidents  less  serious  if  they  do 
occur.  The  old-fashioned  square  jointer  head  which  per- 
mitted the  whole  of  a  man's  hand  to  be  caught  between  the 
knife  and  the  table  would  produce  a  much  more  serious  acci- 
dent than  the  modern  round  head  which  gives  very  little  room 
for  the  fingers  to  be  caught.  A  week's  careful  study  of  the 
methods  of  work  which  may  be  safely  employed  on  a  jointer, 
of  the  proper  form  of  guards,  and  type  of  cutting  head,  and 
the  provision  of  special  appliances  for  making  the  dangerous 
work  safe,  and  of  a  convenient  cabinet  or  rack  in  which  these 
appliances  may  be  kept  for  use,  will  eliminate  a  great  many 
painful  and  serious  accidents.  Similarly,  any  tool  or  machine 
which  is  likely  to  cause  an  accident,  will  repay  careful  study, 
and  this  study.  If  it  is  to  be  really  effective,  must  take  up 
not  only  the  question  of  guards  and  safety  devices,  but  also 
the  matter  of  methods  of  use. 

Equally  as  Important  as  the  elimination  of  Industrial  acci- 
dents is  the  proper  treatment  of  those  accidents  which  occur. 
Many  injuries  which  are  originally  very  slight,  may,  because 
of  lack  of  prompt  attention,  beCome  serious  or  even  fatal. 
Not  infrequently  a  small  cut  or  scratch 
may  develop  a  case  of  blood  poison.  In- 
juries of  the  eye  may  give  a  great  deal 
of  trouble  If  they  do  not  receive  proper 
treatment.  Strains  and  sprains  recover 
much  more  quickly  if  they  have  prompt 
treatment.  Consequently  a  "flrst-ald" 
room  of  some  kind  where  men  can  re- 
ceive intelligent  treatment  for  slight  in- 
juries ought  to  be  a  part  of  every  Indus- 
trial plant.  The  first-aid  room  may  be 
under  the  supervision  of  any  Intelligent 
person  who  has  been  thoroughly  trained 
In  the  emergency  treatment  of  minor  In- 
juries, but  if  the  siie  of  the  plant  war- 
ranU,  It  should  be  under  the  supervision 
of  a  physician,  and  equipped  for  emer- 
iiency  operations.  Many  large  Industrial 
plants  have  a  thoroughly  equipped  oper- 
ating room  with  the  necessary  surgical 
tools  and  apparatus,  and  hospital  supplies. 
It  should  be  insisted  that  any  eye  Injury, 
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any  wound  sufficient  to  cause  a  flow  of  blood,  and  any  strain 
or  sprain  should  be  Immediately  reported  to  the  one  in  charge 
of  the  first-aid  work  for  treatment.  Prompt  measures  In  this 
regard  will  often  save  a  great  deal  of  time  and  suffering,  as 
well  as  expense. 

Community  Betterment 

So  far  the  welfare  activities  which  yte  have  considered  are 
carried  on  within  the  plant.  They  have  to  do  witU  the  work- 
man while  engaged  in  his  work.  Their  object  is  to  increase 
his  welfare  and  efficiency  as  an  employe  and  to  properly  re- 
munerate him  for  what  he  does.  Here  the  moral  and  social 
responsibility  of  the  employer,  as  an  employer,  ceases.  There 
are  other  forms  of  welfare  activities  in  which  he  can  engage 
for  the  benefit  of  his  employes,  but  he  does  It  not  as  an 
employer  but  as  a  philanthropist. 

In  undertaking  work  in  community  betterment  the  employer 
finds  himself  in  a  field  already  occupied  by  other  social  agen- 
cies, some  of  which  are  commercial  w-hile  others  are  purely 
philanthropic.  For  instance,  in  promoting  a  benefit  associa- 
tion which  would  give  his  workmen  sick  insurance,  he  is  com- 
peting with  many  insurance  companies  organized  for  this  very 
purpose.  In  attempting  to  promote  the  community  welfare 
and  to  raise  the  community  standard  of  intelligence  and  physi- 
cal well-being,  he  engages  in  the  same  work  as  that  of  the 
Y.  M.  C.  A.,  the  social  settlement,  or  even  the  public  schools. 
In  furnishing  housing  for  his  employes,  he  assumes  the  place 
of  the  landlord.  In  spite  of  this  there  may  be  ample  justi- 
fication for  such  activities.  The  employer  is  certainly  enti- 
tled to  do  anything  which  will  benefit  the  community,  and 
to  become  a  leader  in  the  work  of  community  betterment 
whenever  his  ideals  and  ability  warrant  his  assuming  such 
leadership.  At  the  same  time  we  must  clearly  recognize  that 
this  phase  of  welfare  work  is  on  a  different  basis  from  that 
which  is  done  within  the  industry  itself.  In  engaging  in  it 
the  employer  must  cease  to  be  the  boss  and  learn  to  be  the 
leader.  He  must  learn  not  to  rule  but  to  cooperate.  His 
activities  must  recommend  themselves  to  the  good  sense  of  the 
community  because  of  their  benefits  and  not  because  of  any 
particular  relation  which  exists  between  the  employer  and 
the  other  members  of  the  community. 

Some  kinds  of  work  are  difficult  to  classify  and  it  is  not 
easy  to  say  whether  the  employer  con- 
ducts them  as  a  matter  of  community 
betterment  or  simply  to  increase  the 
welfare  and  efficiency  of  his  working 
force.  They  may  be  begun  with  the  lat- 
ter object  In  view  and  yet  they  are  al- 
ways tending  to  spread  out  until  they 
affect  the  welfare  of  the  whole  com- 
munity. 

Education 
.  Education  is  an  example  of  this  kind 
of  work.  It  is  not  essential  to  the  con- 
duct of  the  industry  that  the  employer 
should  educate  his  workmen.  He  may 
allow  them  to  pick  up  their  own  educa- 
tion in  the  course  of  their  employment, 
as  is  frequently  done  even  where  the 
men  are  supposed  to  serve  an  appren- 
ticeship. There  are  many  shops  In  this 
country  In  which  absolutely  no  attempt 
is  made  to  instruct  apprentices.  A  boy 
enters  a  shop  and  is  given  simple  and 
easy  jobs  to  do  until  bis  own  observa- 
tion and  native  ability  make  him  capa- 
ble of  attempting  something  harder. 
In  the  course  of  time  if  he  Is  naturally 
bright  and  ambitious,  he  may  manage 
to  acquire  a  smattering  of  the  trade  At 
which  he  is  supposed  to  be  appren- 
ticed. 

A  majority  of  the  men  engaged  In 
many  trades  have  never  been  appren- 
ticed.  The  machine  industry  is  a  case  in 
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point.  Because  of  the  objection  on  the  part  of  labor  unions  to 
the  training  of  an  adequate  number  of  apprentices,  and  because 
of  the  fact  that  many  young  men  do  not  care  to  apprentice 
themselves,  it  has  for  many  years  been  necessary  to  operate 
machine  tools  with  the  help  of  unskilled  laborers  who  grad- 
ually familiarize  themselves  with  the  operation  of  some  par- 
ticular class  of  work  or  kind  of  machine  tool.  Such  men,  if 
intelligent,  are  soon  able  to  obtain  employment  at  the  par- 
ticular line  of  work  which  they  have  picked  up,  so  that  we 
no  longer  have  machinists,  but  have  instead  lathe  hands, 
planer  hands,  sbaper  hands  and  so  on.  This  matter  has  gone 
so  far  that  we  often  hear  a  workman  referred  to  as  a  Smith 
&  Jones  lathe  hand,  or  a  Byron  &  Kobinson  milling  machine 
hand,  according  to  the  make  of  tool  which  be  has  been  trained 
to  operate. 

This  system  Is  unsatisfactory  both  Irom  the  standpoint  of 
the  man  and  from  that  of  the  employer.  In  the  first  place 
it  limits  the  man's  opportunity  for  employment  since  the  char- 
acter of  the  work  which  he  can  do  Is  limited.  In  the  next 
place  the  employer  has  much  greater  difficulty  in  filling  a 
vacancy  for  the  reason  that  a  large  proportion  of  intelligent 
and  competent  applicants  will  not  be  skilled  on  the  particular 
machine  which  he  desires  them  to  use.  The  result  Is  to 
greatly  increase  the  number  of  idle  operators,  to  make  it  more 
difficult  for  men  to  secure  positions,  to  make  it  more  difficult 
for  the  employer  to  secure  help,  and  to  reduce  wages.  The 
obvious  remedy  for  this  state  of  affairs  is  for  the  employer 
to  provide  or  cooperate  with  a  system  of  industrial  educa- 
tion which  will  produce  men  competent  to  engage  in  a  much 
larger  field  of  work.  Under  present-day  conditions  it  is  pos- 
sible to  improve  greatly  upon  even  the  best  of  the  old-fashionei 
apprentice  systems. 

In  the  first  place,  because  of  our  Improved  school  system, 
young  men  having  a  better  preliminary  education  may  be 
secured  for  apprentices.  They  have  a  knowledge  of  mathe- 
matics and  science  which  will  be  of  great  value  to  them. 
Many  of  them  have  done  manual  training  work,  and  thereby 
gained  a  certain  grasp  of  elementary  mechanical  problems 
and  an  ability  to  read  and  to  make  drawings,  which  is  of 
great  value.  Not  only  can  the  modern  shop  secure  better 
material  for  Its  apprentices,  but  It  Is  able  to  give  them  better 
instruction.  We  have  learned  a  great 
deal  about  education  in  the  past  few 
years.  We  have  learned  how  to  teach 
to  the  best  advantage,  and  how  to  give 
the  maximum  of  Instruction  and  devel- 
opment in  the  time  that  we  have  at  our 
disposal. 

One  of  the  best  apprenticeship  courses 
in  this  country  Is  that  conducted  by 
the  Brown  &  Sharpe  Mfg.  Co.  of  Provi- 
dence. A  toolmaker  serves  an  appren- 
ticeship term  of  four  years,  during  which 
time  he  is  given  a  thorough  course  of 
instruction  In  every  branch  of  machine 
work.  He  does  not  go  in  a  haphazard 
manner  from  one  class  of  work  to  an- 
other, but  the  amount  of  time  spent  on 
the  different  classes  of  work  is  care- 
fully proportioned  to  the  importance  of 
the  work  and  to  its  difficulty.  A  portion 
of  this  time  is  spent  each  week  in 
the  company's  schoolroom  where  he  stu- 
dies mathematics,  drawing  and  other 
theoretical  subjects.  When  he  has  fin- 
ished his  course,  he  will  have  received 
excellent  and  thorough  instruction  in  a 
variety  of  subjects  of  which  the  old- 
fashioned  apprentice  never  even  so 
much  as  dreamed. 

In  giving  such  a  course  of  training 
as  this,  the  Brown  &  Sharpe  Mfg.  Co. 
is,  of  course,  promoting  Its  own  inter- 
ests.    It  secures  in  this  way  a  corps  of 
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workmen  of  the  highest  class,  which  insures  that  its  products 
shall  be  efficiently  and  carefully  made.  On  the  other  hand, 
it  must  always  be  remembered  that  the  training  Is  of  more 
benefit  to  the  young  men  than  to  the  company.  It  enables 
them  to  make  high  wages,  and  to  secure  employment  at 
practically  all  times.  It  has  put  them  in  a  class  by  them- 
selves because  of  the  knowledge  and  ability  which  they  have 
gained.  In  training  them  in  this  way  the  company  has 
been  doing  the  very  finest  kind  of  welfare  work.  It  has 
done  more  for  these  men  than  any  system  of  profit-sharing 
or  any  other  form  of  welfare  activity  could  do. 

If  such  a  system  of  training  is  to  be  worth  while,  it  must 
be  well  done.  There  is  no  branch  of  endeavor  in  which  It  is 
more  difficult  to  distinguish  between  the  good  and  bad  than  in 
education.  Any  system  of  training  must  be  in  the  hands  of  a 
competent  teacher  wtio  understands  the  true  objects  and 
proper  methods  of  educational  work,  and  who  knows  how  to 
train  and  develop  young  men,  or  it  will  be  largely  a  waste  of 
time.  To  place  the  burden  on  the  shoulders  of  the  already 
overworked  foreman  is  folly.  To  pay  low  wages  while  the 
boys  themselves,  through  their  own  efforts  and  observation, 
pick  up  a  smattering  of  the  trade,  and  then  to  call  such  a 
scheme  an  apprenticeship  course,  Is  dishonest.  Because  such 
boys  are  not  trained  or  instructed,  they  never  grow  to  be  worth 
very  much  unless  they  have  unusual  ability  to  start  with. 
Their  work  will  be  small  in  quantity  and  poor  in  quality,  and 
they  will  find  it  difficult  to  earn  even  the  small  wages  which 
they  receive.  A  poor  apprenticeship  system  may  be  properly 
designated  by  the  term  "illfare  work,"  and  is  really  no  better 
than  no  system  at  all. 

The  educational  work  which  an  employer  does,  need  not 
necessarily  be  confined  to  the  training  of  apprentices  nor  to 
instruction  in  shop  processes  and  methods.  It  is  often  wortn 
while  to  conduct  educational  classes  for  the  benefit  of  em- 
ployes who  are  already  advanced  beyond  the  apprenticeship 
stage,  thus  greatly  increasing  their  efficiency  and  value.  A 
draftsman,  for  instance,  may  with  advantage  learn  a  great  deal 
about  foundry  and  machine  work.  A  blacksmith  may  with 
advantage  learn  something  about  the  metallurgy  of  steel  and 
the  theory  of  heat-treatment  and  hardening.  Machine  tool 
operatives  will  find  it  a  great  advantage  to  learn  drafting, 
shop  arithmetic  and  geometry.  By  giving  these  men  oppor- 
tunity to  learn  other  lines,  their  intelligence  is  quickened, 
they  become  better  employes,  and  a  larger  sphere  of  use- 
fulness is  opened  to  them. 

.Many  employers  are  beginning  to  extend  their  educational 
work  beyond  the  limits  of  industrial  training.  In  those 
industries  in  which  a  large  number  of  recent  immigrants  are 
employed,  education  in  English  is  of  benefit  to  the  men  and 
to  the  company,  and  is  undertaken  in  many  plants.  This 
work  is  usually  done  during  the  evening  hours.  The  company 
furnishes  the  necessary  rooms  for  the  work  and  often  pays 
the  teachers. 

On  account  of  the  fact  that  the  efficiency  of  the  employe 
depends  a  great  deal  upon  his  health,  many  companies  be- 
lieve that  it  is  to  their  interest  to  give  instruction  of  some 
kind  in  matters  of  sanitation  and  hygiene.  This  is  attempted 
usually  by  means  of  lectures  and  pamphlets,  and  by  personal 
advice  from  the  company's  physician  to  employes  suffering 
from  indisposition.  In  this  connection  it  must  be  realized 
that  a  very  considerable  portion  of  our  working  population 
are  of  foreign  birth  who  have  had  no  opportunity  to  attend 
American  schools  and  that  many  of  those  of  native  birth 
have  had  their  education  curtailed  for  various  reasons.  In 
giving  such  advice  and  instruction,  the  company  is  merely  sup- 
plementing our  public  education  system,  and  giving  to  their 
employes  something  which  they  should  have  had  but  which 
circumstances  forced  them  to  miss. 

In  this  connection  it  may  be  noted  that  when  some  men 
suddenly  find  themselves  with  a  considerable  Increase  In 
salary,  they  do  not  know  how  to  spend  It.  A  few  of  them 
continue  on  the  same  scale  of  living  and  save  their  Increase. 
Many  of  them  spend  their  Increase  foolishly,  and  sometimes  in 
ways  that  are  harmful  to  them.  It  has  been  the  experience 
of  most   employers   that   when   the   wages   of   their   unskilled 


laborers  are  raised  gradually  through  a  period  of  years,  the 
men  learn  to  spend  the  increase  wisely,  but  that  when  wages 
are  raised  suddenly  the  increase  is  Often  expended  foolishly 
unless  special  pains  are  taken  to  teach  them  what  to  do  with 
it.  To  expend  wisely  money  earned  often  requires  more  good 
judgment  than  is  needed  to  earn  it. 

Many  employers,  therefore,  are  cooperating  with  social 
workers,  educational  clubs  and  so  on  for  the  purpose  of 
educating  the  community  in  matters  of  personal  and  com- 
munity welfare.  Many  workmen  need  to  learn  what  we  mean 
by  the  American  standard  of  living.  They  need  to  learn  the 
advantage  of  keeping  their  children  in  school  as  long  as  pos- 
sible. They  need  to  learn  American  standards  of  morality. 
Their  wives  and  daughters  need  to  learn  cooking  and  dress- 
making. In  doing  this  sort  of  work,  the  employer  needs  to 
use  great  tact.  He  must  treat  his  workmen  not  as  persons 
dependent  upon  him  for  their  livelihood,  but  rather  as  fellow- 
cltlzens.  As  far  as  possible,  the  work  should  be  carried  on 
through  agencies  which  are  not  part  of  the  corporation.  The 
churches,  the  social  settlements,  the  fraternal  organizations 
of  the  community,  and  the  employes'  cooperative  association 
(It  there  Is  one)  may  all  do  a  part  In  this  work,  stimulated 
thereto,  and  financially  assisted  by  the  wise  and  thoughtful 
employer. 

Cooperation  In  Little  Tblngrs 

There  are  many  ways  In  which  an  employer  may  cooperate 
with  his  employes  In  order  to  save  them  loss  of  time  and 
waste  of  effort.  Such  cooperation  does  not  Involve  much 
expense  to  the  employer,  but  the  aggregate  saving  of  time, 
effort  and  money  may  be  of  great  importance  to  the  em- 
ployes. I  have  In  mind  a  firm  whose  employes  are  organized 
in  a  cooperative  and  benefit  association.  The  firm  allows  the 
association  the  privilege  of  having  a  store  for  the  sale  of 
tobacco,  candy,  magazines,  and  a  variety  of  other  articles,  on 
the  company's  premises.  There  are  two  advantages  in  this: 
In  the  first  place,  it  saves  the  employes'  time  by  making  it 
unnecessary  for  them  to  go  out  of  their  way  to  purchase  such 
articles  at  other  stores,  and  the  cooperative  association  reaps 
the  profits  resulting  from  the  sales.  This  cooperative  associa- 
tion also  maintains  a  push-cart  service  throughout  the  works. 
From  these  push-carts  employes  may  at  any  time  purchase 
tobacco,  candy,  gum,  sandwiches  and  milk.  This  firm  believes 
that  such  service  is  beneficial  to  the  men  and  of  advantage  to 
the  company.  Of  course  this  is  a  matter  open  to  question. 
Many  will  question  the  benefit  of  such  purchases  during  work- 
ing hours,  and  many  others  will  suggest  that  such  service  will 
have  an  adverse  effect  upon  the  efficiency  of  the  men  and  on 
the  quality  of  the  work  done.  These  questions  can  be  settled 
only  by  observation   and  experience. 

There  are  numerous  errands  which  every  man  finds  him- 
self compelled  to  do  one  time  or  another,  and  which  in  the 
aggregate  take  a  considerable  amount  of  time  and  carfare.  A 
great  saving  In  these  Items  may  be  effected  by  Intelligent 
effort  on  the  part  of  an  employer.  For  those  employes  who 
are  interested  in  books,  some  firms  maintain  a  branch  of  the 
public  library.  The  library  collects  and  delivers  books  at 
the  plant,  receiving  requests  for  specified  books  or  classes  of 
books,  and  filling  them  as  far  as  possible  at  the  next  delivery. 
In  this  way,  many  trips  to  the  library  are  saved. 

Another  way  in  which  an  employe  may  be  served  In  such 
matters  is  by  making  arrangements  to  help  hlru  pay  his 
bills.  An  employe  having  a  bill  which  he  wishes  tn  pay  may 
make  out  an  order  on  a  printed  form  to  which  is  attached  a 
copy  of  the  bill.  The  order  directs  the  firm  to  pay  this  bill 
and  charge  the  same  to  his  wage  account.  The  firm  then 
notifies  the  merchants  that  it  is  prepared  to  pay  certain  bills 
owing  them  by  their  employes,  and  the  merchants'  collectors, 
upon  receipting  the  several  bills,  receive  a  check  for  the  total 
amount.  The  amounts  of  the  individual  bills  are  then  de- 
ducted from  the  wage  accounts  of  the  several  employes,  the 
employes  receiving  the  receipted  bills  In  their  pay  envelopes 
on  the  next  pay  day.  This  scheme  is  satisfactory  both  to  the 
merchant  and  to  the  employe.  The  merchant  makes  his  col- 
lections with  a  minimum  of  trouble,  and  the  employe  is  not 
obliged  to  visit  the  merchant  In  order  to  settle  his  account. 
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In  one  case  in  which  this  scheme  is  used,  practically  all  the 
employes  avail  themselves  of  the  opportunity  In  paying  their 
gas,   electric   light   and   telephone   bills. 

Some  firms  make  the  services  of  their  purchasing  depart- 
ment available  for  their  employes  when  they  desire  it,  and 
the  employes  are  thereby  enabled  to  make  a  considerable 
saving  in  certain  classes  of  purchases.  This  Is  especially  the 
case  with  hardware,  stoves,  coal,  touilding  material  and  furni- 
ture. Employes  of  this  concern  have  saved  hundreds  of  dol- 
lars when  building  homes  through  the  services  of  the  pur- 
chasing department.  A  further  extension  of  this  idea  is  the 
establishment  of  a  cooperative  purchasing  association  among 
the  employes.  The  employes  buy  their  supplies  in  quantities 
at  wholesale  prices,  and  utilize  the  transportation  facilities 
of  the  company  in  order  to  distribute  them.  A  considerable 
saving  has  been  made  in  this  way,  the  company  donating 
storage  facilities,  the  use  of  a  motor  truck  delivery,  and  the 
services  of  the  purchasing  department. 

Mutual  Benefit  Associations 

Mutual  benefit  associations  (or  cooperative  associations,  as 
they  are  sometimes  called)  were  originally  established  to 
care  for  sick  and  injured  workmen.  Usually  they  were  insti- 
tuted at  the  initiative  of  the  employer.  Not  infrequently  the 
cause  of  his  interest  was  a  desire  to  relieve  his  own  pocket 
of  the  demands  which  cfiarity  was  continually  making  upon  it 
as  a  consequence  of  industrial  accidents.  At  the  time  when 
mutual  benefit  associations  first  came  into  being,  the  burden 
of  Industrial  accidents  lay  entirely  upon  the  shoulders  of  the 
workmen,  and  because  of  the  inferiority  of  the  public  health 
service  of  that  day,  serious  illness  was  much  more  frequent 
than  it  is  now.  In  consequence,  the  mutual  benefit  associa- 
tion was  an  organization  which  met  a  clearly  defined  need 
on  the  part  of  the  employes,  and  its  usefulness  was  great. 
With  the  growth  of  the  workmen's  compensation  laws,  how- 
ever, the  necessity  for  accident  insurance  has  disappeared. 
Modern  science  is  steadily  reducing  the  amount  of  serious  ill- 
ness among  our  working  population,  and  as  a  result  the  health 
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insurance  feature  is  less  important  than  it  was.  It  may  also 
be  pointed  out  that  there  are  now  many  insurance  companies 
who  sell  health  and  accident  insurance  at  reasonable  rates, 
and  that  a  great  many  workmen  are  members  of  fraternal  or- 
ganizations having  sick  benefit  features.  However,  the  cost 
of  the  sick  insurance  provided  by  such  mutual  benefit  asso- 
ciations is  usually  less  than  the  cost  of  such  insurance  in 
commercial  insurance  companies  or  fraternal  orders,  and  a 
great  many  men  become  members  of  mutual  benefit  associa- 
tions who  would  not  take  advantage  of  the  other  forms  of 
sick  insurance.  When  wisely  conducted,  and  especially  when 
conducted  in  cooperation  with  a  medical  inspection  and  dis- 
pensary service,  a  mutual  benefit  association  Is  still  of  great 
value. 

The  funds  of  mutual  benefit  associations  are  usually  derived 
from  the  workmen.  The  employer  sometimes  contributes  part 
of  them,  and  in  a  good  many  cases  fines  levied  for  infractions 
of  the  rules  are  turned  over  to  the  mutual  benefit  association. 
Sometimes  a  share  of  the  profits  of  the  business  is  assigned 
to  such  an  association.  Sometimes  the  association  has  the 
use  of  a  part  of  the  company's  property  and  often  collects 
its  funds  through  the  pay  master's  office.  Nevertheless,  the 
fact  remains  that  in  most  cases  practically  all  the  funds  of  the 
association  are  derived  from  the  employes  themselves,  and  to 
them  belongs  the  credit   of  the  work  which  it  accomplishes. 

The  mutual  benefit  association  need  not,  by  any  means,  con- 
fine itself  to  sick  insurance  and  death  benefits.  It  may 
engage  in  any  form  of  social  activity  which  will  benefit  Its 
members.  It  may  become  a  very  effective  agent  through 
which  the  employer  can  carry  on  much  of  his  welfare  work 
without  arousing  that  antagonism  and  friction  which  some- 
times appears  when  the  employer  attempts  to  become  a  leader 
in  community  welfare.  The  mutual  benefit  association  has 
one  very  great  advantage  over  any  other  agency  which  the 
employer  can  use  for  this  purpose,  because  it  is  entirely  demo- 
cratic, and  its  efforts  are  not  open  to  criticism  from  the 
employes.  When  such  an  organization  is  directed  by  a  wise 
body  of  officers   who   have   a   realization   of  the  needs   of  its 
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members  and  of  the  community,  and  have  a  vision  of  the 
Itind  of  services  which  such  an  organization  may  give,  an 
enormous  amount  of  good  may  be  done. 

The  nature  of  the  work  undertaken  by  such  au  organization 
and  the  benefits  to  be  expected  from  it  will  vary  according 
to  the  circumstances.  A  mutual  benefit  association  of  the 
employes  of  a  small  or  medium  sized  plant  located  in  a  small 
town  will  have  radically  different  opportunities  and  possi- 
bilities from  one  organized  in  a  very  large  plant,  especially  if 
this  plant  is  situated  in  the  midst  of  a  great  city.  How- 
ever, there  are  many  things  which  such  an  organization  can 
do.  It  can,  for  instance,  undertake  the  cooperative  purchas- 
ing of  family  supplies,  clothing  and  furniture,  thereby  saving 
its  members  many  dollars.  It  can  conduct  a  properly  safe- 
guarded savings  and  loan  department,  in  which  its  members 
may  deposit  their  savings,  and  from  which  they  may  receive 
loans  in  time  of  real  need.  It  may  conduct  a  building  and 
loan  association,  accepting  the  savings  of  its  members,  and 
loaning  money,  upon  proper  security,  for  the  construction  of 
homes.  It  may  conduct  literary,  social,  and  athletic  clubs, 
musical  organizations  and  so  on.  Under  competent  leaders  It 
may  organize  the  boys  and  girls  of  its  members  into  companies 
of  boy  scouts  and  camplire  girls.  If  its  officers  are  wise  and 
tactful,  they  can  do  much  in  influencing  the  younger  members 
and  in  keeping  them  in  the  right  paths.  It  may  be  so  or- 
ganized as  to  form  an  effective  and  satisfactory  substitute  tor 
the  labor  union,  serving  as  a  connecting  link  between  the 
employer  and  the  employes,  and  presenting  to  the  employer 
the  wdshes  and  needs  of  all  classes  of  workmen.  Finally  it 
may  enable  the  employer  and  his  executives  to  come  into 
personal  contact  with  the  workmen  so  that  each  may  come 
to  know  the  character,  the  ideals,  and  the  wishes  of  the 
other,  and  incidentally,  as  one  employer  has  put  it,  "Learn 
that   the  other   fellow   does   not   wear   horns." 

The  employer  may  further  the  work  of  such  an  organiza- 
tion in  many  ways.  In  a  large  number  of  cases  employers 
have  contributed  a  large  part  or  even  the  whole  of  the  cost 


of  construction  of  a  club  house  for  such  an  organization. 
Not  infrequently  a  share  of  the  profits  of  the  business  or  an 
annual  appropriation  of  stated  amount  is  set  aside  for  the 
work.  Some  employers  have  secured  the  services  of  social 
workers  of  experience  and  ability  to  supervise  the  work  of 
the  organization,  and  paid  their  salaries.  In  order  that  such 
an  organization  may  be  successful  it  is  necessary  that  the 
workmen  shall  have  leaders  of  ability  among  their  number. 
There  have  been  cases  where  employers  have  successfully 
provided  for  this  need  by  hiring  men  whose  nominal  em- 
ployment was  connected  with  the  work  of  the  plant,  but  whose 
actual  business  it  was  to  become  leaders  and  directors  in  the 
work  of  the  mutual  benefit  association.  These  men  were 
chosen  not  because  of  their  qualifications  for  the  work  which 
they  nominally  performed,  but  -because  of  their  ability  as 
organizers  and  social   workers. 

The  Houslntf  Problem 

Every  large  industry  creates  in  any  community  in  which 
it  settles  a  housing  problem  of  considerable  magnitude.  Many 
such  an  industry  has  bolstered  up  a  dying  community,  has 
given  value  to  its  tumbledown  dwellings,  has  greatly  In- 
creased the  rent  of  its  stores,  and  has  from  the  standpoint 
of  the  real  estate  dealers,  very  greatly  increased  the  com- 
munity's prosperity.  The  thoughtful  employer,  however,  does 
not  consider  this  real  estate  boom  an  unmixed  blessing. 
He  knows  that  it  is  his  unskilled  laborers  who  give  value 
to  the  tumbledown  tenements,  and  his  skilled  workmen  seek- 
ing to  build  homes,  who  boost  the  price  of  vacant  lots.  He 
knows  that  all  of  this  prosperity  comes  out  of  the  pockets  of 
his  workingmen,  and  it  is  not  at  all  surprising  if  he  attacks 
the  problem  of  providing  houses  for  his  employes  at  a 
reasonable  rent. 

One  of  the  most  successful  attempts  in  this  line  is  that  of 
the  Ludlow  Mfg.  Associates,  of  Ludlow,  Mass.  They  are 
manufacturers  of  jute  goods,  one  of  the  coarsest  and  simplest 
forms  of  textile  work,  and  many  of  their  employes  are  Immi- 
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grants,  who  make  the  jute  mills  a  stepping  stone  to  better 
things  in  the  textile  world.  This  firm  located  at  Ludlow  be- 
cause of  the  water  power  there  available.  There  being  no 
place  where  their  employes  could  be  properly  housed,  they 
were  obliged  to  begin  the  construction  of  dwellings  as  soon 
as  they  began  the  construction  of  the  factory  buildings.  These 
dwellings  consist  for  the  most  part  of  single  or  double  tene- 
ments, of  from  five  to  eight  rooms  each.  They  are  well  built 
houses,  kept  in  neat  repair,  nicely  finished  and  decorated,  and 
the  company  charges  a  rental  of  about  six  per  cent  of  the 
cost  of  construction  of  the  house.  After  allowing  for  taxes, 
insurance,  depreciation  and  repairs,  and  the  value  of  the  land, 
the  net  rate  realized  on  the  investment  is  less  than  one  per 
cent. 

The  dwellings  provided  by  the  company  for  their  help,  whose 
individual  earnings  range  from  six  to  eighteen  dollars  per 
week,  and  whose  family' earnings  will  probably  average  be- 
tween eighty  and  one  hundred  dollars  per  month,  are  very 
greatly  superior  to  the  dwellings  usually  provided  for  this 
class  of  operatives.  The  rents  range  from  $1.85  per  week  for 
a  six-room  house  equipped  with  electric  lights  and  plumbing, 
to  $2.35  per  week  for  an  eight-room  house  with  electric  lights, 
furnace,  bath  and  plumhini?  oi]iiipniorit.  In  most  communities 
it  would  be  practi- 
cally impossible  for 
labor  of  this  class  to 
afford  to  live  in  neat 
and  sanitary  dwell- 
ings, with  ample 
grounds.  In  adjoin- 
ing communities, 
such  labor  is  obliged 
to  find  housing  in 
huge  tenements,  of- 
ten in  bad  repair,  al- 
ways with  insuffi- 
cient light  and  air, 
and  usually  at  much 
higher  rental  than 
this. 

This  textile  mill, 
by  its  liberal  and  en- 
lightening policy  in 
regard  to  housing, 
has  secured  for  its 
help  such  favorable 
home  conditions,  that 

^,  ,      ,  ,.  Fig.    26.      A    corner    in    the    storehouse    of    the    Pi 

the   work    has    result-  fl„„r   space   and  the   excellent   equipment 

ed  in  a  distinct  profit  ">»  ^'°<=''  »<="'=  »"*  facilitate 

to  the  mills.  The  fact  that  the  houses  are  within  a  few 
minutes  walk  of  the  mills  increases  very  materially  the 
employes'  leisure  time,  without  the  necessity  of  decreasing 
their   working   time. 

The  fact  that  the  mill  buildings  are  situated  in  pleasant 
surroundings  and  are  convenient  of  access,  promotes,  in  no 
small  degree,  the  happiness  and  contentment  of  the  employes. 
The  fact  that  the  houses  have  proper  sanitary  facilities,  are 
kept  in  good  repair,  and  have  ample  yard  space,  promotes 
good  health  and  efficiency.  Anyone  comparing  these  houses 
with  the  crowded,  dirty,  sunless,  ill-aired,  and  noisy  tene- 
ments, which  are  the  usual  habitation  of  many  American  tex- 
tile operatives,  will  understand  why  the  death  rate  from  tuber- 
culosis among  the  Ludlow  operatives  is  below  normal,  while 
among  other  textile  operatives   it   is   twice  the  normal  rate. 

The  company  began  this  system  of  housing  as  a  matter  of 
necessity.  While  they  unquestionably  feel  that  from  a  finan- 
cial standpoint,  they  would  be  glad  to  withdraw  from  the 
work  and  invest  their  capital  in  more  productive  ways,  it  is 
also  true  that  they  are  indirectly  receiving  a  very  considerable 
return  from  their  investment,  and  their  employes  are  profit- 
ing to  a  still  greater  degree.  The  company  is  apparently  a 
generous  landlord,  and  opportunities  to  rent  their  houses 
are  eagerly  sought  by  the  few  employes  who  are  obliged  to 
rent  elsewhere  because  of  the  lack  of  a  sufficient  number  of 
company  houses.    Of  course  it  would  be  possible  for  the  com- 


pany to  charge  much  higher  rent  for  these  dwellings,  and  to 
secure  a  reasonable  return  from  its  investment.  If  it  did 
so,  however,  many  of  the  employes  would  be  obliged  to  seek 
cheaper  (and  'less  satisfactory)  quarters  elsewhere,  and  it 
would  create  in  the  minds  of  the  men  the  idea  that  the  com- 
pany was  trying  to  exploit  them  by  charging  exorbitant  ren- 
tals. So  long  as  the  rentals  are  obviously  low,  and  repairs  are 
made  promptly  and  willingly,  the  company  receives  the  benefit 
of  a  large  measure  of  good-will,  which  would  disappear  the 
instant  it  attempted  to  make  a  paying  investment  out  of  this 
portion  of  its  capital. 

Another  New  England  firm,  with  an  entirely  different  class 
of  employes,  who  is  also  attempting  to  do  something  in  the 
housing  problem,  is  the  Draper  Co.  of  Hopedale,  Mass.  On 
account  of  the  rapid  growth  of  this  company,  which  manu- 
factures all  kinds  of  textile  machinery  and  which  employs 
two  or  three  thousand  machinists,  molders  and  other  skilled 
workers,  it  became  necessary  to  provide  bousing  for  its  em- 
ployes. The  Draper  Co.  has  built  several  hundred  desirable 
tenement  houses  with  first-class  equipment  in  every  respect, 
with  handsome  exteriors,  well  kept  lawns  and  very  nicely 
finished  and  decorated  inside.  While  the  rent  charged  for 
these  is  low,  it  is  still  high  enough  to  bring  a  rate  of  three  or 

four  per  cent  upon 
the  Investment,  after 
making  deductions 
for  necessary  repairs, 
depreciation,  insur- 
ance and  so  on.  The 
housekeepers  are 
quite  enthusiastic  in 
the  praise  of  the  com- 
pany as  a  good  land- 
lord, remarking  on 
the  excellent  repair 
in  which  the  houses 
are  kept  and  the  very 
satisfactory  condi- 
tions that  the  com- 
pany maintains. 
There  are  not  suflB- 
cient  houses  for  all 
the  Draper  Co.'s  em- 
ployes, but  I  under- 
stand that  there  is 
never  any  lack  of  ap- 
plicants for  any  of 
the  houses  that  may 
become  vacant. 
One  cannot  avoid  the  impression  that  of  these  two  companies 
the  Ludlow  people  are  doing  a  much  more  necessary  work. 
The  employes  of  the  Draper  Co.  are  mostly  skilled  workmen 
who  command  good  wages,  and  who  would  be  able  to  secure 
for  themselves  proper  and  sanitary  housing.  It  is  true  that  it 
would  be  difficult  for  them  to  find  quite  as  pleasant  condi- 
tions as  they  enjoy  in  Hopedale,  where  the  brains  and  re- 
sources of  a  great  manufacturing  organization  have  been 
employed  in  building  up  a  beautiful  industrial  village,  but 
they  unquestionably  would  secure  very  satisfactory  conditions 
on  their  own  initiative. 

The  employes  of  the  Ludlow  Co.,  however,  would  find  them- 
selves in  a  very  different  position  without  the  assistance  of  the 
company.  They  have  not  the  initiative  or  the  ability  to 
secure  for  themselves  conditions  anywhere  approaching  those 
which  their  employer  secures  for  them.  The  Ludlow  Mfg. 
Associates  are  doing  a  real  welfare  work  which  has  a  re- 
markable influence  upon  the  health  and  general  well-being 
of  hundreds  of  families.  Unquestionably  this  is  a  form  of 
paternalism,  but  we  must  remember  that  first,  the  company 
was  compelled  to  engage  in  this  form  of  welfare  work,  and 
second,  that  the  good  which  results  is  ample  justification  for 
this   particular   example   of  paternalism. 

There  is  an  old  and  very  true  proverb  to  the  effect  that 
"all  is  not  gold  that  glitters."  Many  companies  have  been 
and  still  are  providing  housing  for  their  employes  who  are 
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not  engaged  in  welfare  work.  In  many  cases  the  housing  is 
not  what  it  ought  to  be.  In  many  cases,  the  company  creates 
a  privately  owned  village,  In  which  employes  are  deprived 
of  the  right  of  self  government,  and  the  company  maintains 
complete  control,  not  only  of  the  houses,  but  of  the  streets 
and  public  places.  Not  infrequently  the  rents  charged  are 
high,  when  the  nature  of  the  accommodations  is  considered, 
and  it  is  often  truly  alleged  that  the  wages  paid  in  such 
communities  are  so  low,  that  cheap  housing  is  a  totally  inade- 
quate compensation.  Before  any  form  of  industrial  work  can 
be  truthfully  classed  as  welfare  work,  it  must  be  apparent 
that  it  is  intended  to  and  actually  does  benefit  the  workmen. 

Workmen's  Pensions 

The  problem  of  caring  for  those  who  are  dependent  because 
of  superannuation  or  illness  is  a  social  and  not  an  industrial 
problem.  In  those  countries  which  have  made  the  greatest 
advance  in  providing  for  the  welfare  of  their  citizens,  old-age 
pensions,  as  well  as  sick  insurance  and  unemployment  insur- 
ance, are  provided  by  the  state.  Our  several  states,  however, 
have  not  considered  the  question  of  caring  for  those  who  are 
too  old  to  work  efficiently,  and  accordingly,  old-age  pensions 
are  a  feature  of  the  welfare  work  of  some  corporations.  One 
of  the  companies  which  has  adopted  this  plan  has  done  so 
because  of  the  fact  that  failing  activity,  and  especially  failing 
eyesight,  make  employment  with  them  impossible  long  be- 
fore their  employes  would  become  superannuated  in  other 
industries.  This  corporation  recognizes  the  fact  that  these 
men  have  given  the  best  years  of  their  life  to  the  service 
i)f  the  company,  and  that  while  they  are  not  too  old  to  earn 
a  living  in  other  lines  of  work,  they  are  too  old  to  learn  a 
trade  or  to  begin  a  new  kind  of  industrial  life.  Therefore, 
they  consider  that  their  employes  are  entitled  to  some  com- 
pensation for  the  disadvantage  which  their  employment  has 
now  forced  upon  them.  Another  reason  why  many  firms  have 
instituted  pension  systems  is  the  fact  that  such  systems  In- 
duce the  better  class  of  employes  to  remain  in  the  service 
of  the  company,  particularly  if  they  have  already  served  them 
for  a  long  time. 

An  efllcient  employe  of  good  character,  who  Is  thoroughly 
familiar  with  his  work,  is  a  very  valuable  part  of  the  intan- 
gible assets  of  any  firm.  For  such  an  employe  to  leave  his 
employment  is  a  serious  loss.  Anything  which  will  induce 
him  to  remain  will  be  of  advantage  to  the  company  employing 
him.  The  prospect  of  a  pension  secured  at  a  given  age  by  a 
required  number  of  years  of  service  Is  a  very  strong  induce- 
ment for  such  a  man  to  remain  with  the  firm.  It  is  not  an 
inducement  to  a  thoughtless  employe  who  is  not  well  trained, 
and  who  feels  that  he  may  lose  his  place  because  of  his  lack 
of  ability.  Such  a  system,  therefore,  acts  as  a  sieve,  retaining 
the  best  men,  and  permitting  the  others  to  depart.  A  pension 
system  Is  In  effect  a  form  of  profit-sharing  in  which  the  pay- 
ment of  the  profits  Is  deferred,  the  payment  being  made  in  the 
manner  which. will  bring  the  greatest  benefit  to  the  employer, 
and  the  money  going  to  the  employes  who  have  the  greatest 
need  of  It. 

There  is  considerable  objection  to  a  pension  system  in 
some  quarters  on  the  ground  that  it  Is  "un-American,"  and 
"pauperizes"  the  workmen.  It  is  argue<l  that  our  American 
social  and  industrial  system  requires  that  good  wages  shall 
be  paid  to  all  employes,  and  that  the  "American  plan"  re- 
quires the  workmen  to  save  for  themselves  a  competence  for 
old  age.  In  theory  this  Is  an  excellent  system.  Every  man 
saves  part  of  his  wages,  and  puts  his  savings  in  the  sa^'ings 
bank.  These  savings  form  part  of  the  community  capital, 
ninking  possible  new  industries,  adding  to  the  productive 
power  of  the  community,  increasing  prosperity,  and  raising 
wages.  When  old  age  overtakes  the  workman,  the  savings 
are  gradually  withdrawn  to  support  him  in  his  declining 
years. 

Like  many  other  systems,  however,  the  "American  plan" 
Is  good  only  when  It  works.  If  the  employe,  because  of  lack 
of  thrift  (which  in  many  cases  is  a  doubtful  fault)  or  mis- 
fortune or  illness,  or  beciuise  he  spends  his  surplus  earnings 
in  educating  liis  chiUlren.  or  in  providing  for  his  family  the 


opportunity  (or  a  more  abundant  and  happier  life,  finds  him- 
self in  his  declining  years  without  any  savings,  the  scheme 
is  unsuccessful,  no  matter  how  excellent  it  may  be  on  paper. 

A  second  practical  objection  to  the  "American  plan"  lies 
in  the  fact  that  it  does  not  meet  the  basic  requirement  of 
any  satisfactory  pension  system,  which  is  that  the  cost  shall 
be  graduated  in  accordance  with  the  pensioner's  ability  to  pay 
and  the  pension  shall  be  proportional  to  his  needs.  The  em- 
ploye who  saves  a  satisfactory  competence  may  be  accident- 
ally killed  at  the  age  of  fifty-five,  leaving  no  dependents.  An- 
other employe  who  is  obliged  to  support  a  large  family  may 
spend  all  his  savings  in  time  of  illness  which  renders  him 
unfit  for  further  active  service.  The  "American  plan"  Is 
unquestionably  unsatisfactory. 

We  must  therefore  expect  that  the  idea  of  pensions,  as  a 
reward  for  long  service,  will  grow  in  the  industrial  world 
until  our  states  are  sufficiently  advanced  in  applied  sociology 
to  provide  such  pensions  out  of  the  public  funds. 

A  Remarkable  Elzperiment  in  Industrial  Democracy 

The  purposes  which  lie  behind  welfare  work  have  been 
variously  described  by  different  employers.  Some  employers 
say  that  they  are  engaged  in  this  work  for  the  purpose  of 
giving  the  employe  a  square  deal.  Some  say  that  they  are 
under  moral  obligation  to  do  ever>'thing  possible  to  promote 
the  welfare  of  their  employes.  Others  state  that  their  object 
is  to  bring  about  a  spirit  of  mutual  understanding  and  co- 
operation between  the  workmen  and  themselves.  Many  em- 
ployers in  discussing  their  work  lay  stress  on  the  idea  that 
it  must  not  be  considered  as  a  form  of  charity.  They  are  at 
great  pains  to  avoid  the  supposed  evils  of  paternalism,  and 
attempt  to  make  the  work  as  spontaneous  and  democratic  as 
possible.  It  will  be  well  worth  while  for  anyone  Interested 
in  these  problems,  to  consider  the  very  remarkable  work  car- 
ried on  by  the  Filene  Cooperative  Association  (usually  known 
to  its  members  as  the  F.  C.  A.)  In  the  department  store  of  the 
William  Filene's  Sons  Co.  in  Boston.  While  this  work  Is 
carried  on  among  a  class  of  employes  and  in  a  kind  of  business 
totally  different  from  the  mechanical  industries,  Its  success 
has  been  so  great,  its  methods  have  been  so  unique,  and  the 
powers  and  duties  of  the  F.  C.  A.  are  so  unusual  as  to  merit 
most  careful  attention. 

There  are  three  features  which  distinguish  this  corporation 
from  any  other  mercantile  or  industrial  corporation  with 
which  I  am  acquainted.  In  the  first  place,  the  employes  have 
a  voice  in  the  conduct  of  the  business.  In  the  second  place, 
the  employes  have  complete  control  of  all  of  the  conditions  of 
employment,  including  wages,  hours  of  labor,  rules  and  dis- 
cipline. In  the  third  place,  the  employes,  through  their  own 
organization,  carry  on  a  very  elaborate  and  successful  system 
of  welfare  work.  The  policy  of  this  corporation  is  so  revolu- 
tionary In  these  respects  that  it  at  once  challenges  our  at- 
tention. 

The  William  Filene's  Sons  Co.  is  organized  for  the  purpose 
of  conducting  the  department  store  established  by  William 
Filene  about  the  year  1SS8.  It  is  capitalized  at  $400,000  and 
occupies  an  immense  building  In  the  shopping  center  of 
Boston.  This  corporation  is  governed  by  a  board  of  eleven 
directors,  four  of  which  are  rh:cted  by  thr  emploi/fs.  The 
great  majority  of  these  two  thousand  young  men  and  women 
own  no  stock  in  the  corporation,  but  are  nevertheless,  repre- 
sented in  the  board  of  directors  in  this  unusual  manner. 

Every  employe  of  this  corporation,  by  virtue  of  his  em- 
ployment. Is  a  member  of  the  F.  C.  A.  The  organization  re- 
quires no  dues.  'iFor  the  purpose  of  .administration  the  store 
is  divided  Into  twelve  sections  in  a  manner  analogous  to  the 
political  subdivisions  of  a  state.  Each  year  the  F.  C.  A.  electa 
a  president,  vice-president,  secretary  and  treasurer,  who  serve 
without  compensation.  These  officers,  together  with  nineteen 
others  who  are  elected  by  sections,  form  a  council  or  execu- 
tive board  of  twenty-three  members.  The  council  elects  an 
executive  secretary  and  staff  who  have  charge  of  the  entire 
system  of  welfare  work  carried  on  among  the  employes.  The 
salaries  of  this  secretary  and  his  staff  are  paid  by  the  cor- 
poration and  not  by  the  F.  C,  A. 
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Besides  the  F.  C.  A.  council  the  members  of  the  F.  C.  A. 
elect  a  number  of  committees  whose  duties  are  to  supervise 
and  control  the  various  activities  of  the  organization.  The 
most  important  of  these  is  the  one  known  as  the  arbitration 
board.  It  consists  of  twelve  members  elected  from  different 
sections  of  the  store  and  a  chairman  who  is  appointed  by  the 
president  of  the  organization.  It  exercises  powers  which  are 
in  other  organizations  reserved  entirely  for  the  management. 
According  to  the  constitution  of  the  F.  C.  A.  the  arbitration 
board  is  established  for  the  purpose  of  insuring  justice  in 
the  administration  of  the  work  of  the  store.  It  has  jurisdic- 
tion in  all  cases  of  difference  arising  between  an  employe  and 
the  management,  or  between  two  or  more  employes  in  matters 
of  store  interest,  or  in  any  case  where  the  enforcement  of  the 
store  rules  appears  to  work  a  hardship  or  injustice.  The 
questions  most  frequently  brought  before  the  arbitration 
board  relate  to  discharges,  changes  in  position,  wages,  trans- 
fers, loss  of  stock,  differences  between  employes  and  so  on. 
The  decisions  of  the  board  are  final  for  all  cases  arising 
within  its  jurisdiction.  By  a  two-thirds  vote  it  may  reinstate 
an  employe  who  has  been  discharged,  or  it  may  increase  the 
pay  of  any  employe  or  class  of  employes.  In  all  other  cases 
only  a  majority  vote  of  the  board  is  required  to  render  a 
judgment.  This  arbitration  board  is  in  effect  a  court  of 
last  appeal  in  matters  affecting  wages  or  discipline.  The  jus- 
tice of  an  employe's  case  is  finally  referred  to  the  judgment  of 
his  fellow-employes. 

It  will  be  seen  that  through  this  arbitration  board  the 
employes  of  this  store  have  complete  control  of  all  conditions 
of  employment.  While  the  firm  itself  is  responsible  for  the 
management  of  the  store  and  for  Its  merchandising  policy, 
the  employes  determine  the  wages,  the  conditions  of  employ- 
ment, the  hours  of  opening  and  closing,  and  the  rules  govern- 
ing their  conduct.  It  would  appear  to  the  average  man,  and 
especially  to  the  average  employer  of  labor,  that  this  is  a 
very  dangerous  power  to  place  in  the  hands  of  the  employes. 
Most  of  us,  I  fancy,  would  expect  that  the  employes  would 
take  advantage  of  the  fact  in  order  that  they  might  increase 


their  wages  and  reduce  their  hours  of  labor  beyond  reason. 
Such  has  not  been  the  experience  of  the  William  Filene's 
Sons  Co.  The  employes  have  used  their  unusual  powers  with 
justice  and  fairness. 

The  following  example  will  serve  to  make  clear  the  attitude 
of  the  employes  of  this  store  when  there  appears  to  be  a  con- 
flict of  interests.  The  employes  had  at  one  time  voted  that 
the  store  should  remain  closed  on  July  fifth  when  that  day 
fell  on  Saturday,  thus  giving  themselves  a  three  days'  holiday 
in  certain  years.  In  1911  Bunker  Hill  Day,  which  was  the 
17th  of  June  fell  on  Friday.  Many  employes  felt  that  the 
store  should  be  closed  on  Saturday,  June  18,  as  it  would 
when  July  5th  fell  on  Saturday.  When  the  matter  was  put 
to  a  vote,  however,  the  employes  voted  by  an  overwhelming 
majority  to  keep  the  store  open.  The  reason  for  their  action 
was  as  follows:  During  July  the  Saturday  business  following 
the  holiday  would  be  very  light,  and  the  store  .would  lose  but 
little  business  by  being  closed.  During  the  month  of  June, 
the  Saturday  business  is  usually  very  brisk,  and  this  is  espe- 
cially the  case  on  the  Saturday  preceding  Commencement 
week.  The  employes,  therefore,  voted  to  forego  their  holiday 
rather  than  to  deprive  the  firm  of  the  large  volume  of  busi- 
ness which  might  be  reasonably  expected  on  that  day. 

There  is  no  question  but  that  the  employes  of  the  Filene 
store  have  secured  for  themselves  admirable  working  con- 
ditions. The  hours  of  work  are  very  favorable  to  the  em- 
ployes. The  store  does  not  remain  open  on  the  evenings  pre- 
ceding Christmas.  There  is  a  minimum  wage  for  girls  of 
eight  dollars  per  week.  Apparently  the  employes  treat  them- 
selves with  as  much  generosity  in  such  matters  as  is  com- 
patible with  full  justice  to  the  firm  tor  which  they  work. 

The  William  Filene's  Sons  Co.  believes  that  welfare  work 
is  most  satisfactory  and  effective  when  it  is  carried  on  by 
the  employes  themselves.  Accordingly  the  F.  C.  A-.,  through 
its  executive  secretary  and  his  staff  and  through  a  number 
of  committees  elected  by  the  employes  or  appointed  by  the 
council,  carries  on  a  system  of  welfare  work  which  is  un- 
surpassed in  variety  and  effectiveness  by  that  of  any  similar 
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concern  with  which  I  am  acquainted.  There  is  a  sick  insur- 
ance and  death  benefit  fund  which  is  designed  to  take  care 
of  employes  during  periods  of  illness.  A  part  of  the  store 
building  is  set  aside  for  an  employes'  club  bouse.  A  lunch 
room  is  maintained  there  for  the  benefit  of  the  employes.  The 
employes  also  have  a  cooperative  purchasing  association  which 
enables  them  to  reduce  greatly  the  cost  of  many  of  their  pur- 
chases by  purchasing  in  quantities  and  under  favorable  con- 
ditions. A  banking  and  loan  association  pays  5  per  cent 
upon  deposits  and  lends  funds  to  those  employes  who  might 
otherwise  have  to  patronize  the  loan  sharks.  There  is  a 
medical  department  having  nursing  and  dispensary  service 
which  cares  for  the  health  of  the  employes  and  the  hygienic 
aspects  of  their  employment.  There  arc  also  educational 
classes,  organizations  such  as  campfire  girls,  men's,  women's 
and  girls'  clubs,  a  dramatic  club,  an  orchestra  and  various 
athletic  organizations,  and  other  minor  activities. 

It  will  be  seen  that  the  F.  C.  A.  is  an  exceedingly  active 
organization  engaged  in  a  great  variety  of  social  work.  This 
is  attested  to  by  the  fact  that  each  year  the  organization 
receives  and  disburses  somewhat  more  than  $100,000.  The 
William  Filene's  Sons  Co.  contributes  to  the  support  of  the 
organization,  but  the  greater  part  of  the  funds  are  furnished 
either  by  the  employes  themselves,  or  through  their  activities. 
Unquestionably  the  suggestions  of  the  owners  of  the  store 
are  effective  in  initiating  and  controlling  many  of  these  ac- 
tivities, but  the  final  control  and  direction  of  these  activities 
Is  vested  in  a  voluntary  organization  of  the  employes.  That 
the  scheme  is  successful  and  satisfactory  in  all  its  aspects  is 
shown  by  the  fact  that  the  work  continues  to  grow  In  volume 
and  scope  and  that  the  company  professes  to  be  well  satisfied 
with  their  very  unusual  experiment.  The  management  Is  at 
present  contemplating  the  installation  of  a  system  of  profit- 
sharing  in  which,  after  paying  reasonable  dividends  upon  the 
capital  stock,  the  surplus  profits  are  to  be  divided  equally 
between  the  management  and  the  employes. 

It  is  impossible  to  escape  the  conclusion  that  this  industrial 
experiment  of  the  Filene  company  is  profoundly  significant, 
and   furnishes  a  possible  solution   for   many  of  the  industrial 


problems  of  the  present  day.  It  is  impossible,  for  instance,  to 
conceive  of  friction  arising  between  the  employes  and  the 
management  when  the  conditions  of  employment  are  under  the 
control  of  the  former.  There  is  no  need  for  collective  bar- 
gaining, nor  for  any  kind  of  labor  agitation.  The  fact  that 
the  employes  are  represented  on  the  board  of  directors  of  the 
company  gives  them  an  insight  into  the  workings  of  the  cor- 
poration, and  an  understanding  of  its  needs  and  problems. 
The  system  of  profit-sharing  makes  clear  the  possible  limits 
to  wages,  and  impresses  upon  each  employe  the  truth  that 
wages  must  be  paid  out  of  earnings  and  not  out  of  capital. 

At  the  same  time  it  must  be  recognized  that  before  working 
people  in  general  may  be  entrusted  with  the  powers  and 
privileges  enjoyed  by  the  employes  of  the  William  Filene's 
Sons  Co.,  a  preliminary  period  of  education  is  necessary,  and 
that  if  such  a  system  is  to  be  successfully  introduced,  it  must 
be  introduced  gradually  and  not  suddenly.  To  bring  the 
economic  errors  and  the  present-day  attitude  of  mind  preva- 
lent among  working  people,  to  the  solving  of  such  problems 
as  confront  the  F.  C.  A.,  would  result  in  the  speedy  ruin  of 
the  business. 

Why  Do  Etoploj'ers  Bnerasre  la  Welfare  Work  ? 

Employers  are  led  to  engage  in  welfare  work  either  because 
they  think  it  advances  their  Interests  or  because  they  feel  a 
moral  obligation  to  do  so.  Not  infrequently  self-interest  and 
conscience  coincide,  and  many  men  who  engage  in  such  work 
because  their  conscience  bids  them  do  so,  lay  stress  upon  the 
advantages  which  they  reap  from  It. 

Self-interest  is  the  ruling  motive  which  has  prompted  many 
employers  to  engage  in  safety  work.  The  operation  of  work- 
men's compensation  laws  has  led  them  to  look  carefully  into 
the  danger  spots  around  their  plants,  to  guard  their  machines, 
and  to  educate  their  workmen  to  use  better  and  safer  methods 
of  working.  Self-interest  leads  many  employers  to  lake  an 
interest  in  the  physical  welfare  of  their  employes,  for  they 
realize  that  by  keeping  their  operatives  in  good  health,  they 
are  increasing  their  efflcieney  and  so  benefiting  themselves. 
Many  employers  are  fully  persuaded  that  congenial  conditions 
of  employment,  plenty  of  light,  good  rentilatlon,  pure  drink- 
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Ing  water,  and  perfect  hygienic  conditions  result  in  increased 
dividends.  Tliese  men  engage  in  sucli  worlc  because  they 
believe  that  it  pays. 

Self-interest  leads  other  employers  to  engage  in  certain 
kinds  of  welfare  work  in  order  to  attract  to  their  service 
a  higher  class  of  employes  than  they  could  otherwise  get. 
They  believe  that  the  efficient  and  dependable  man  is  the  man 
of  superior  skill,  intelligence,  and  character,  and  that  he 
appreciates  the  opportunities  which  come  to  him  through  cer- 
tain kinds  of  welfare  work.  The  "hobo  machinist"  who  us- 
ually spends  from  two  to  six  weeks  upon  a  job  before  wander- 
lust compels  him  to  seek  employment  elsewhere,  is  attracted 
by  high  wages  rather  than  consideration  for  his  welfare. 
Such  a  man  is  apt  to  give  a  "welfare  plant"  a  wide  berth,  and 
the  plant  thereby  escapes  the  expense  of  hiring  and  training 
him.  By  being  careful  of  the  welfare  of  his  employes,  and 
by  making  their  employment  pleasant  and  satisfactory,  an 
employer  can  very  greatly  decrease  the  floating  element  on  his 
pay  roll  and  thereby  increase  the  efliciency  of  his  plant. 

Still  other  employers  engage  in  welfare  work  in  order  to 
gain  the  good-will  of  their  employes.  They  believe  that  such 
work  creates  a  feeling  of  mutual  respect  and  confidence  which 
minimizes  that  friction  which  is  so  destructive  to  efficiency. 
By  their  just  considerations  of  the  needs  and  wishes  of  their 
employes,  they  hope  to  avoid  labor  difficulties  and  the  loss 
and  trouble  which  spring  from  them. 

Some  men  engage  in  welfare  work  because  it  is  the  style. 
Not  that  these  men  are  actually  striving  to  "Keep  up  with 
the  styles"  in  the  manner  that  the  women  of  fashion  are  popu- 
larly supposed  to  do,  but  they  desire  to  do  the  right  and 
proper  thing,  and  without  any  true  appreciation  of  the  funda- 
mental purposes  of  welfare  work,  they  engage  in  it  because 
other  firms  of  note  have  already  done  so.  Still  other  men 
go  into  welfare  work  for  the  sake  of  the  advertising  which 
they  can  get  from  it.  It  brings  their  product  to  the  favorable 
attention  of  their  customers  and  creates  in  the  public  mind 
a  feeling  of  good-will  toward  them.  Perhaps  advertising  is 
not  the  only  motive  which  causes  them  to  undertake  such 
work,  but  it  is  often  one  of  the  motives,  and  such  motives  are 
frequently  responsible  for  the  accomplishment  of  a  great  deal 
of  good. 

Another  class  of  employers  engage  in  welfare  work  because 
their  conscience  lays  upon  them  the  duty  of  doing  all  that 
they  can  for  the  benefit  of  the  men  who  help  them  to  earn 
their  profits.  These  men  are  glad  that  welfare  work  pays, 
and  they  are  not  at  all  averse  to  making  it  pay,  or  to  secur- 


ing any  of  the  selfish  advantage.;  which  may  be  realized  from 
it.  Self-interest,  however,  is  not  their  first  consideration,  and 
they  would  engage  in  any  line  of  welfare  work  which  would 
benefit  their  men  even  though  it  could  be  shown  that  this 
work  was  conducted  at  a  loss  to  them.  Such  men  have  always 
engaged  in  some  form  of  welfare  work,  and  their  ideas  and 
teachings  regarding  the  duties  and  obligations  of  employers 
have  been  an  important  factor  in  building  up  better  industrial 
conditions. 

Unquestionably  the  principal  reason  for  the  present  rapid 
growth  of  the  welfare  movement  has  been  the  development  of 
what  we  may  call  the  "social  conscience"  among  employers. 
I  wish  to  make  a  distinction  between  those  employers  already 
described  who  feel  that  they  have  a  personal  responsibility 
to  each  and  every  individual  employe,  and  those  employers 
who  are  beginning  to  feel  that  every  industry  exists  prima- 
rily for  social  service,  and  only  incidentally  for  the  earning 
of  dividends. 

For  many  years  our  entire  theory  of  economics  was  based 
upon  the  idea  that  every  man  was  working  continuously,  con- 
sciously, intelligently,  and  determinedly  for  his  own  self-inter- 
est. According  to  the  nineteenth  century  economist,  the  motto 
of  humanity  was  "Every  man  for  himself  and  the  devil  take 
the  hindmost."  We  are,  however,  beginning  to  get  a  broader 
view  of  the  purpose  of  industry.  The  best  thought  of  the 
present  day  holds  the  view  that  industry  exists  for  the  wel- 
fare of  society,  and  that  the  profit  accruing  to  the  owners  is 
only  an  incident  to  its  primary  purpose.  Let  us  take  the 
case  of  a  particular  industry  in  order  to  illustrate  this  point. 
Formerly  a  railroad  was  regarded  as  an  enterprise  by  which 
certain  men  could  make  a  great  deal  of  money.  Nowadays 
it  is  regarded  as  an  enterprise  whose  primary  purpose  is  to 
serve  the  public,  and  whose  incidental  purpose  is  to  make 
reasonable  profits  for  its  stockholders.  We  recognize  that  the 
making  of  profits  is  an  essential  part  of  the  railroad's  busi- 
ness, and  that  without  them  it  cannot  continue  to  serve  the 
public,  but  we  no  longer  believe  that  these  profits  are  the  one 
consideration  which  must  settle  every  element  of  policy  in 
the  conduct  of  its  business,  and  in  its  relations  to  its  em- 
ployes and  its  patrons. 

It  has  been  slow  and  uphill  work  to  secure  the  establish- 
ment of  this  principle,  but  it  is  gradually  gaining  wide  ac- 
ceptance even  among  those  who  receive  the  profits.  It  is  but 
a  step  from  the  public  service  corporation  to  the  industrial 
corporation.  Both  are  engaged  in  work  essential  to  the  pub- 
lic welfare.     While  there  are  many  points  of  difference,  these 
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differences  are  not  so  great  as  to  produce  separate  codes  of 
ethics.  Hence  we  find  a  growing  recognition  of  the  truth  that 
every  industry  exists  primarily  for  the  benefit  of  society,  and 
that,  in  consequence,  its  owners  are  under  obligation  to  do 
everything  possible  to  promote  the  interests  of  their  workers. 

Cgst  of  Welfare  Work 

Like  every  form  of  human  activity  the  success  of  welfare 
work  must  be  measured  by  the  relation  between  the  cost  and 
the  results  obtained.  From  this  standpoint  welfare  work  is 
amply  justified,  for  it  is  not  usually  very  expensive.  The 
National  Cash  Register  Co.  of  Dayton  is  one  of  the  leaders  In 
this  form  of  social  activity.  For  years  this  concern  has  been 
noted  for  the  lavish  way  in  which  the  welfare  work  is  carried 
on  and  tor  the  great  amount  of  good  which  it  accomplishes. 
Notwithstanding  this,  the  cost  of  the  welfare  work  is  a  trifle 
less  than  six  cents  per  employe  per  day.  This  includes  the 
fixed  charges  on  the  plant  devoted  to  welfare  work,  the  cost 
of  maintaining  the  beautiful  park-like  grounds,  the  cost  of  the 
medical  and  dispensary  service,  the  value  of  the  time  given  to 
the  employes  in  which  to  avail  themselves  of  some  of  the 
welfare  privileges  which  the  company  offers,  the  cost  of  the 
company's  educational  work,  and  the  cost  of  the  work  in 
community  betterment. 

The  Attitude  of  Labor 

Labor  holds  three  different  attitudes  toward  welfare  work. 
The  first  of  these  is  the  attitude  of  working  men  in  general 
toward  such  work.  The  second  is  the  official  attitude  of  labor 
unions  toward  such  work  as  expressed  in  their  official  organs 
and  the  public  utterances  of  their  leaders.  The  third  is  the 
attitude  of  labor  organizers  and  other  salaried  employes  of 
the  unions. 

In  general,  workmen  are  highly  appreciative  of  anything 
which  obviously  benefits  them.  Anything  which  makes  for 
their  bodily  comfort  or  which  makes  their  work  safer  or 
cleaner,  or  less  laborious  or  disagreeable  will  have  their  un- 
qualified approval.  However,  many  forms  of  welfare  work 
are  not  appreciated,  either  because  the  men  do  not  see  the 
necessity  for  such  activities,  or  because  they  believe  them  to 
be  an  unnecessary  outlay  of  money  which  might  better  be 
given  to  them  in  the  form  of  increased  wages.  A  good  many 
workmen,  for  instance,  do  not  appreciate  proper  shop  sanita- 
tion, because  they  have  no  conception  of  the  method  of  trans- 
mission of  diseases,  and  they  regard  such  efforts  as  a  ridicu- 
lous waste  of  money.  Other  men  hold  similar  views  with 
regard  to  beautifying  the  grounds  of  an  industrial  plant. 
They  imagine  that  an  enormous  sum  of  money  is  spent  in  this 
way,  and  that  it  could  be  made  to  give  them  a  substantial 
increase  in  wages. 

In  considering  the  attitude  of  workmen  toward  welfare 
work  there  are  four  things  which  we  must  keep  in  mind. 
The  first  is  the  fact  that  workmen,  like  other  men,  resent 
anything  which  savors  of  paternalism,  or  which  infringes  in 
any  way  on  their  personal  liberty.  Any  form  of  welfare 
work  which  appears  to  do  this  will  receive  unsparing  con- 
demnation. In  like  manner  they  resent  any  assumption  of 
superiority,  either  in  wisdom  or  in  goodness,  on  the  part  of 
anyone  else.  This  Is  especially  true  of  workmen  of  American 
birth.  For  example,  they  have  no  objection  to  their  employ- 
er's furnishing  them  with  a  hot  dinner  at  a  nominal  cost. 
They  do  not  consider  such  a  thing  to  be  charity  but  rather 
a  part  of  their  compensation.  However,  if  the  employer 
should  attempt  to  feed  them  something  which  he  thinks  is 
good  for  them,  but  which  they  are  not  in  the  habit  of  eating, 
there  will  bo  trouble,  because  they  think  they  know  just  as 
much  about  what  is  good  for  them  as  he  does,  and  resent 
his   assumption    of   superior   wisdom. 

The  third  matter  which  we  must  bear  in  mind  is  the  hostile 
attitude  of  labor  toward  anything  tending  to  promote  their 
efficiency.  Almost  all  working  men  believe  that  increased 
efficiency  means  lack  of  employment  and  lower  wages.  This 
Is  the  principal  although  not  the  on)y  reason  for  their  at- 
tempts to  secure  nn  eight-hour  day,  to  limit  the  number  of 
apprentices,  to  abolish  piece  work,  to  prevent  the  introduc- 
tion of  scientific  management,  and  to  limit  production.     This 


economic  error  colors  the  working  man's  whole  view  of  in- 
dustrial life,  and  we  must  remember  it  when  we  are  con- 
sidering his  attitude  toward  certain  kinds  of  welfare  work. 
Working  men  know  that  economists  heap  ridicule  upon  this 
idea  and  they  have  therefore  learned  to  keep  it  under  cover 
as  much  as  possible.  When  this  is  their  real  objection  to 
any  proposal,  they  bring  against  it  other  and  more  plausible 
reasons.  In  such  a  case  it  is  necessary  to  appreciate  the 
important  and  hidden  objection  and  to  tactfully  remove  it  by 
pointing  out  to  them  the  substantial  benefits  which  the  pro- 
posed innovation   will  confer  upon  them. 

Finally  working  men  very  often  feel  that  they  are  not  re- 
ceiving a  just  share  of  the  wealth  which  they  help  to  pro- 
duce. They  are  often  justified  in  this  belief,  but  they  fail 
to  recognize  that  the  fault  usually  lies  in  our  economic  or- 
ganization and  is  not  due  to  greed  on  the  part  of  their 
employer.  When  such  men  see  great  sums  of  money  expended 
for  welfare  work,  they  often  feel  resentful,  believing  that  the 
money  should  come  directly  to  them  in  the  form  of  increased 
wages.  The  fact  of  the  case  is  that  the  possible  increase  in 
wages  would  be  insignificant,  and  the  probable  reduction  in 
efficiency  would  soon  compel  a  reduction  in  wages. 

Most  of  the  employers  who  are  engaged  in  welfare  work 
are  very  sympathetic  with  the  just  aspirations  of  labor  in 
general.  The  very  fact  that  they  are  engaged  in  systematic 
efforts  to  improve  the  conditions  of  their  employes  argues 
that  they  are  more  likely  to  be  just  in  their  dealings  with 
them  than  are  those  employers  who  do  not  take  such  an 
interest.  It  will  usually  be  found  that  in  those  plants  where 
welfare  work  is  attempted,  the  attitude  of  the  workmen 
toward  their  employers  is  very  friendly,  not  so  much  because 
of  the  welfare  work  done  but  because  they  feel  that  they  are 
receiving  just  and  generous  treatment.  Their  attitude  toward 
the  welfare  work  introduced  by  such  employers  Is  apt  to  be 
sympathetic  and  friendly,  whereas  the  attitude  might  under 
other  circumstances  be  one  of  suspicion  and  distrust. 

The  Union  Attitude 

The  avowed  purpose  of  the  labor  union  is  to  Increase 
wages,  to  secure  shorter  hours  of  labor,  and  to  secure  more 
favorable  conditions  of  employment.  This  latter  phrase  de- 
notes many  of  the  things  which  are  being  introduced  by 
employers  in  their  welfare  work.  The  official  union  attitude 
with  respect  to  such  matters  as  safety  work,  lavatory  and 
locker  facilities,  and  many  similar  things,  is  that  the  worker 
is  justly  entitled  to  them,  that  the  union  was  organized  for 
the  purpose  of  securing  them,  that  it  has  persistently  fought 
for  them,  and  that,  in  general,  employers  are  merely  per- 
forming their  manifest   duty   in   making  such  provision. 

The  attitude  of  the  rank  and  file  of  the  union,  however,  is 
the  same  as  that  of  other  workmen.  They  are  very  glad  to 
have  certain  things  done  for  them  and  they  do  not  feel 
"pauperized"  when  it  is  done.  A  union  workman  is  no  dif- 
ferent from  any  other  workman  and  he  Is  just  as  keen'y 
appreciative  of  the  advantages  gained  by  a  thorough  and 
sympathetic  study  of  his  needs  as  is  anyone  else. 

When  employers  attempt  to  do  anything  in  the  line  of 
welfare  work  beyond  the  officially  expressed  wishes  of  the 
union,  the  official  attitude  of  the  union  will  be  one  of  grati- 
tude or  objection,  according  to  the  nature  and  effect  of  tlie 
work  attempted.  There  are  several  points  which  must  be 
borne  in  mind  in  connection  with  the  official  union  attitude. 
The  first  of  these  is  that  a  labor  union  is  the  most  dogmatic 
organization  on  the  face  of  the  earth.  As  a  combined  resuit 
of  logic  and  experience  (the  logic  oftentimes  bad)  labor 
unions  have  arrived  at  certain  conclusions  In  regard  to  what 
Is  beneficial  and  what  is  harmful  to  their  membership.  In 
the  main  their  conclusions  are  correct.  They  may  have  found 
that  the  results  of  certain  activities  were  usually  bad,  and 
accordingly  unsparingly  condemn  all  similar  lines  of  work. 
Irrespective  of  the  motives  of  the  employer  or  of  the  effects 
of  such  work  on  the  well-being  of  their  membership.  Their 
excessive  dogmatism  causes  them  to  condemn  some  forms  of 
welfare  work  which  RTf  "■■i  nniv  •ntir.  !v  juslIQable  but  highly 
praiseworthy. 
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A  case  In  point  is  the  union  attitude  toward  the  housing 
problem.  Unquestionably  certain  companies  have  exploited 
their  help  in  providing  dwellings  for  them.  The  union  atti- 
tude is  therefore  opposed  to  any  provision  of  housing  even 
by  the  most  enlightened  and  sympathetic  of  employers,  and 
makes  no  distinction  between  housing  provided  for  the  pur- 
pose of  exploitation  or  to  secure  control  of  the  activities  of 
the  workmen,  and  housing  provi^led  for  the  purpose  of  secur- 
ing the  workmen's  best  welfare.  Similarly,  the  unions  are 
opposed  to  the  provision  of  dormitories  or  boarding  bouses 
or  of  any  similar  plans  on  the  part  of  employers,  although 
this  is  often  one  of  the  finest  types  of  welfare  work. 

In  like  manner  the  union  is  opposed  to  cooperative  pur- 
chasing unless  it  is  carried  on  by  an  exclusively  mutual  or- 
ganization. The  reason  for  this  is  that  in  the  past  the  unions 
have  found  "company  stores"  to  be  a  prolific  source  of  exploi- 
tation. The  union  is  heartily  in  favor  of  first-aid  facilities 
and  of  dispensary  work,  but  is  utterly  opposed  to  systematic 
medical  inspection.  The  reason  for  their  opposition  is  that 
such  medical  inspection  may  be  used  to  exclude  the  defective 
from  employment,  and  as  one  leader  put  it,  "increase  the 
human  scrap  pile."  When  medical  inspection  is  employed 
tor  the  purpose  of  excluding  the  defective,  it  cannot  be 
classed  as  welfare  work,  although  such  a  proceeding  may  be 
justifiable  in  the  interests  of  the  employer  and  his  customers. 

There  is  one  matter  of  which  the  union  is  very  Jealous,  and 
that  is  what  may  be  termed  their  fighting  power.  The  union 
holds  that  the  advantages  which  they  secure  must  be  won 
by  "force,"  that  is,  hy  economic  pressure.  (This  does  not 
mean  riot  or  disorder.)  Accordingly,  the  union  is  very  much 
opposed  to  any  form  of  welfare  activity  which  tends  to  limit 
their  power  in  any  way  during  times  of  industrial  strife. 
Hence  we  find  the  union  opposed  to  company  housing  on  the 
ground  that  employes  may  be  dispossessed  during  labor  dif- 
ficulties, and  so  find  themselves  without  homes  at  a  time 
when  they  are  unable  to  pay  their  rent  in  advance.  For  the 
same  reason  unions  are  opposed  to  profit-sharing  and  benefit 
schemes  unless  the  profits  are  paid  in  cash.  The  unions  regard 
deferred  profits  or  the  ownership  of  equities  in  securities  as  a 
sort  of  bond  retained  by  the  employer  to  secure  the  good 
conduct  of  the  employe. 

The  attitude  of  the  unions  on  the  question  of  profit-sharing 
Is  an  interesting  one.  They  appreciate  the  money  but  they 
do  not  like  the  way  In  which  It  comes.  They  would  very 
much  prefer  to  have  the  profits  come  to  them  in  the  form  of 
an  increase  in  wages  for  two  reasons.  In  the  first  place, 
the  moral  pressure  of  such  a  wage  increase  would  assist  them 
in  securing  an  Increase  elsewhere.  In  the  second  place,  an 
increase  in  wages  is  usually  a  permanent  thing,  while  a  share 
in  the  profits  may  vanish  whenever  there  are  no  profits  to 
divide.  They  are  opposed  on  principle  to  any  system  of 
profit-sharing  in  which  the  profits  are  confined  to  certain  In- 
dividuals, they  object  strongly  to  any  investigation  into  the 
private  affairs  of  their  membership,  and  they  feel  that  it  is 
wrong  to  submit  to  any  form  of  regulation  or  supervision  by 
an  employer  or  his  agents,  outside  the  walls  of  the  factory. 

It  may  be  inferred,  therefore,  that  the  official  union  atti- 
tude Is  not  entirely  favorable  toward  the  work  of  the  Ford 
Co.  While  there  Is  no  complaint  regarding  the  actual  results 
of  this  company's  welfare  work,  they  maintain  that  the 
powers  and  privileges  which  the  company  are  assuming  may 
in  other  hands  become  highly  dangerous  to  the  welfare  and 
even  to  the  liberty  of  the  workingnien,  and  It  must  be 
admitted  that  there  Is  some  measure  of  truth  In  this  conten- 
tion. They  further  allege  that  the  unusual  profits  of  the 
Ford  Co.  are  obtained  by  a  system  of  "driving."  (That  is, 
by  the  employment  of  highly  efficient  methods  of  production 
and  by  a  high  standard  of  diligence  and  Industry  In  the  work 
of  the  men.)  They  try  hard  to  convince  themselves  that  the 
output  expected  of  the  workmen  Is  too  great,  and  that  such 
strenuous  tasks  will  result  in  premature  superannuation. 
Their  real  objection  to  "driving"  however.  Is  the  fear  that 
the  general  adoption  of  more  efficient  methods  of  work  will 
throw  large  numbers  of  men  out  of  employment,  and  reduce 
the  wages  of  the   remainder.     This   is  an   attitude  of  mind. 


however,  which  they  are  obliged  to  keep  to  themeelves,  for 
the  reason  that  it  is  based  on  economic  fallacy. 

It  may  be  pointed  out  that  there  is  much  to  be  said  both 
for  and  against  the  Ford  Co.'s  methods.  Their  welfare  work 
is  in  the  hands  of  men  who  are  deeply  conscientious,  and 
who  are  doing  more  in  an  endeavor  to  promote  the  welfare 
of  their  employes  than  any  other  firm  hajs  ever  done.  They 
are  attacking  some  very  grave  social  problems  in  a  courage- 
ous and  common-sense  manner,  and  they  have  succeeded  in 
obtaining  at  least  a  partial  solution  applying  to  the  special 
case  which  they  have  in  hand.  On  the  other  hand,  we  must 
recognize  that  both  the  leaders  and  the  rank  and  file  of  union 
labor  are  thoroughly  honest  and  conscientious  in  their  con- 
victions, that  they  have  arrived  at  many  of  these  convictions 
as  a  result  of  bitter  experience,  and  that  when  these  con- 
victions are  wrong  It  is  because  of  a  lack  of  knowledge  of 
economics  rather  than  a  lack  of  willingness  to  see  the  right. 
The  writer  has  sometimes  thought  that  if  every  employer 
would  give  one  hour  a  week  to  each  employe  for  systematic 
instruction  in  the  elements  of  economics  and  would  himself 
devote  the  same  time  and  study  to  the  subject  a  great  many 
of  our  labor  differences  would  quickly  die  a  natural  death. 

While  we  are  discussing  this  subject,  we  must  recognize 
that  a  part  of  the  Ford  Co.'s  activities  have  nothing  whatever 
to  do  with  their  industrial  enterprise.  In  attempting  to  share 
the  profits  only  with  those  employes  who  show  a  disposition 
to  use  them  wisely,  and  in  attempting  to  educate  its  workmen 
in  the  proper  use  of  money,  and  in  supervising  their  expen- 
ditures and  methods  of  living,  this  company  has  made  itself 
one  of  the  philanthropic  agencies  of  the  community,  and 
stands  in  the  same  relation  to  Its  employes  as  do  the  other 
organized  philanthropic  and  social  agencies.  Were  the  profits 
of  the  Ford  Co.  divided  as  an  increase  in  wages,  it  would  be 
absolutely  necessary  for  the  welfare  of  the  workmen  to  have 
some  social  agency  undertake  the  kind  of  work  which  the 
Ford  Co.  does,  and  unquestionably  it  can  perform  that  work 
much  more  effectively  than  any  police  court,  social  settle- 
ment, or  any  church  or  fraternal  organization  could  possibly 
do.  Without  such  Instruction  and  supervision  the  high  wages 
which  the  men  would  receive  would  sometimes  be  expended 
wickedly,  often  foolishly,  and  nearly  always  without  receiving 
full  value.  There  still  remains,  however,  the  possibility  that 
this  work  might  better  be  undertaken  by  a  mutual  organiza- 
tion such  as  the  Filene  Cooperative  Association  which  has 
already  been  described,  and  which  avoids  in  a  very  admirable 
way  all  the  objections  which  may  be  raised  against  such 
activities  on  the  part  of  an  industrial  corporation. 

The  attitude  of  the  professional  labor  organizer  toward 
welfare  work  sometimes  becomes  a  matter  of  serious  Im- 
portance. It  is  the  business  of  this  class  of  men  to  secure 
certain  things  for  the  unions.  Their  bread  and  butter  de- 
pend upon  the  service  which  they  can  render  in  this  way. 
Like  other  men  they  are  unwilling  to  see  the  source  of  their 
incomes  destroyed,  and  while.  In  general,  they  labor  for 
what  they  conceive  to  be  the  best  Interests  of  the  worker, 
they;  are  but  human  and  therefore  inclined  to  find  fault  with 
anything  which  weakens  their  power  or  appears  to  render 
their  efforts  unnecessary.  These  men  are  apt  to  look  upon 
welfare  work  with  divided  feelings.  They  are  In  the  posi- 
tion of  an  attorney  who  sees  his  client  approached  in  an  effort 
to  settle  his  case  out  of  court.  While  they  are  anxious  to 
have  everything  possible  done  to  promote  the  well-being  of 
their  clients  (i.  e..  the  membership  of  the  unions)  they  dis- 
like to  see  anything  which  weakens  their  power  or  raises  a 
question  as  to  the  value  of  their  services.  It  Is  perfectly 
natural,  therefore,  that  they  should  look  upon  many  phases 
of  welfare  work  with  suspicion,  and  should  believe  that  the 
employer  by  this  means  is  attempting  to  undermine  the  in- 
fluence of  the  union  by  developing  in  its  membership  a  false 
sense  of  security  and  good-will. 

Future  of  Welfare  Work 

It  la  beyond  question  that  welfare  work  will  become  a 
permanent  feature  of  our  Industrial  life.  This  does  not  mean 
that  all  the  features  which  we  now  include  will  remain  In- 
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definitely,  because  many  of  them  will  vanish  when  changing 
conditions  make  them  no  longer  necessary.  The  fundamen- 
tal principles  of  welfare  work,  however,  will  remain  so  long 
as  industry  continues  to  exist  on  its  present  basis.  Welfare 
work  has  its  basis  in  the  idea  that  it  is  the  duty  of  the  em- 
ployer to  utilize  all  the  powers  which  he  possesses — capital, 
initiative.  Judgment,  and  executive  ability — to  promote  the 
welfare  of  the  workmen   whom   he   employs. 

The  social  philosophy  of  the  nineteenth  century  was  highly 
Individualistic.  According  to  that  philosophy  it  was  the  duty 
of  every  man  to  look  out  for  number  one.  It  was  thought 
that  if  every  man  would  exercise  a  reasonable  amount  of  dili- 
gence and  common  sense  in  attending  to  this  duty,  the  organi- 
zation of  society  would  be  satisfactory,  and  that  everybody 
would  be  as  happy  as  could  be  expected.  Welfare  work  found 
no  proper  place  in  this  philosophy. 

The  social  philosophy  of  the  twentieth  century,  however, 
finds   its   basis   in   the   advantages   of   cooperation.     The   new 


taining  to  our  social  welfare,  and  particularly  in  the  task 
of  increasing  our  industrial  efficiency.  Another  is  the  grow- 
ing tendency  to  regard  the  primary  purpose  of  industry  as 
social  service.  The  third  is  the  ever-growing  tendency  to 
make  society,  in  all  Its  manifestations,  more  democratic. 
All  of  these  tendencies  are  great  with  hope  for  the  future. 
Through  increased  efficiency  will  come  a  larger  measure  of 
material  satisfaction  and  comfort  for  the  community.  As 
industry  becomes  more  and  more  an  instrument  of  social  ser- 
vice, society  will  be  better  served  by  it,  and  the  present  econo- 
mic injustices  which  mar  its  administration  will  grow  less. 
As  industry  becomes  more  democratic,  the  welfare  and  the 
wishes  of  workingmen  will  receive  more  and  more  considera- 
tion, and  as  a  consequence  they  will  gain  a  better  knowledge 
of  the  laws  of  economics  and  the  purposes  of  industry.  This, 
in  turn,  will  give  to  workmen  a  larger  voice  in  the  direction 
and  control  of  industrial  affairs,  lead  them  to  give  efficient 
service    more   cheerfully   and    willingly,   and   enable    them   to 


idea  is  team  work. 
T  h  e  coordinated 
and  directed  efforts 
of  the  minds  and 
wills  and  wealth  of 
many  men  are  seen 
to  be  much  more 
powerful  in  secur- 
ing the  welfare  of 
the  whole  than  are 
their  individual  ef- 
forts in  securing 
the  welfare  of  each. 
Hence  modern 
social  philosophy 
recommends  organi- 
zation and  coopera- 
tion for  the  pur- 
pose of  securing  the 
general  good.  Wel- 
fare work  Is  a  man- 
ifestation of  this  spirit.  Not  only  do  we  find  employers  using 
their  powers  for  this  purpose^  but  we  find  them  organizing 
into  associations  with  the  idea  of  bringing  theii;  combined 
knowledge  and  experience  to  the  service  of  their  workmen. 

As  has  already  been  stated,  welfare  work  is  only  one  of  the 
many  social  agencies  working  for  the  betterment  of  the  com- 
munity. The  work  affects  directly  only  those  who  are  en- 
gaged in  industrial  work.  It  affects  them  for  only  a  part  of 
the  time.  In  spite  of  its  great  importance,  welfare  work  Is 
one  of  society's  minor  agencies  for  good.  It  does  its  part 
In  promoting  the  welfare  of  certain  people  and  it  does  Its 
part  also  in  making  the  other  agencies  more  effective.  The 
knowledge  and  experience  gained  by  the  men  engaged  in 
welfare  work  become  available  for  the  other  social  agencies, 
and  stimulate  them  to  better  and  more  effective  efforts. 

Welfare  work  is  Indicative  of  some  new  and  promising 
tendencies  In  our  industrial  life.  One  of  these  is  the  tendency 
to  be  more  thorougligoing  and  painstaking  In  all  matters  per- 


Figs.   30  to  32.     Two-family  Houses  of  tho  Bettor  Grade  provided  for  Employes  by  the  Dr»p( 
Hopodalo,  Mass.     Those  houses  rent  for  about  $3         " 


$4  per  week  per  tenant 

him    a   new    vision    of   his   social   obligations 


bly  in  the  wealth 
whicb  they  create. 
Probably  the 
most  important, 
and  at  the  same 
time  the  least  ap- 
preciated effects  of 
welfare  work,  are 
those  which  are  In- 
direct. The  fact 
that  an  employer 
devotes  systematic 
attention  to  the 
welfare  of  his  em- 
ployes Is  bound  to 
awaken  In  his  mind 
a  new  conception 
of  the  possibilities 
of  community  wel- 
fare. It  Is  bound 
It    is 


to    give 

bound  to  call  to  his  attention  the  enormous  power  for  good 
which  industrial  leaders  may  exercise,  especially  when  they 
are  united  in  an  association  for  this  purpose.  It  Is  bound  to 
give  him  a  new  and  powerful  light  on  those  age-old  social 
problems  of  whose  solution  we  have  made  such  a  sorry  mess. 
And  out  of  it  all  are  bound  to  come  new  social  agencies  of 
greater  power  and  higher  efficiency  than  those  we  now  have. 
Nor  are  the  Indirect  effects  on  the  working  classes  to  be 
neglected.  Welfare  work  means  to  them  more  than  health 
and  longer  lite  and  better  conditions  of  employment.  It 
means  another  generation  of  workmen,  stronger,  better 
trained,  more  intelligent,  more  efflclent,  more  self-respecting. 
It  means  loss  bitterness  and  class  consciousness,  and  more 
good-will  and  cooperation  In  our  Industrial  relations.  Follow- 
ing the  example  of  their  employer,  they  gain  a  new  and 
clearer  view  of  their  social  obligations.  They  gain  new  con- 
ceptions of  family  welfare  and  neighborly  duty. 
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THIS  number  of  Machinery  is  largely  devoted  to  a  review 
of  safety  and  welfare  work  in  manufacturing  plants  and 
selling  organizations.  We  all  know  that  the  movement 
for  better  industrial  conditions  has  spread  over  the  country 
in  a  remarkable  way  during  the  past  ten  years,  and  evidences 
of  "safety  first"  are  to  be  seen  on  railroads,  in  steel  works,  in 
mines  and  other  places  where  formerly  there  seemed  to  be  an 
almost  total  disregard  of  the  life,  health  and  well-being  of  em- 
ployes. The  change  is  caused  by  an  awakening  to  the  fact 
that  industry  could  not  afford  to  go  on  year  after  year  paying 
the  enormous  toll  that  carelessness  and  lack  of  forethought 
impose.  It  is  not  good  business  to  kill  efficient  workers  in  the 
prime  of  life  and  leave  their  families  destitute,  to  become  bur- 
dens on  the  community.  Nor  is  it  good  management  to  maim 
and  cripple  them,  or  to  allow  them  to  fall  ill  because  of  un- 
sanitary conditions. 

This  great  change  has  involved  a  vast  amount  of  educational 
work  among  all  classes,  including  men  of  every  capacity,  from 
the  presidents  of  great  corporations  down  to  the  humblest 
laborers.  One  of  the  chief  principles  to  be  inculcated  was 
that  an  accident  is  not  merely  unfortunate — it  is  little  short 
of  criminal  if  avoidable  or  the  result  of  carelessness.  Ma- 
chinery has  consistently  promoted  the  movement  for  years 
by  publishing  many  articles  written  by  men  of  practical  ex- 
perience  in  welfare  work. 

The  movement  for  safer  conditions  in  industry  has  spread 
with  many  ramifications,  embracing  almost  every  activity  of 
life.  One  large  employer  of  labor  noted  for  his  liberality  to 
employes  found  that  doubling  wages  was  not  sufficient  to  in- 
sure decent  and  healthful  living  conditions  for  his  men.  It 
was  necessary  to  send  out  welfare  workers  to  show  them  how 
to  take  care  of  themselves  and  their  families.  To  what  ex- 
tent such  paternalism  is  warranted  is  open  to  argument,  but 
its  immediate  good  effects  can  hardly  be  questioned.  The  im- 
pressive feature  of  an  awakening  industrial  conscience  is  the 
realization  that  no  longer  are  men  and  women  regarded  as 
subjects  of  exploitation  only — they  are  to  be  regarded  as  co- 
workers whose  unimpaired  bodily  vigor  and  health  are  assets 
of  the  community  and  must  be  conserved  by  every  legitimate 
means  to  promote  general  welfare.  As  the  author  of  the 
leading  article  points  out.  the  change  in  the  condition  of  work- 
ers as  regards  safety  and  housing  is  another  evidence  of  the 
phase  of  social  evolution  through  which  we  are  passing.  The 
employer  of  thousands  stands  in  a  somewhat  different  relation 


from  the  small  employer,  and  that  which  may  smack  of  pater- 
nalism, if  carried  on  In  a  narrow  way,  has  another  and 
broader  aspect  when  done  on  a  large  scale. 

•  •     • 

WHEN  a  manufacturer  wants  to  purchase  a  machine 
tool  bis  decision  regarding  tbe  proper  one  to  use  is 
generally  dependent  upon  several  factors  such  as  the 
productivity,  cost  of  the  machine,  its  adaptability  to  other 
manufacturing  conditions  besides  that  for  which  be  is  pur- 
chasing it,  tbe  power,  strength  and  rigidity  of  the  tool  itself 
and  its  convenience  of  operation.  If  be  already  has  a  machine 
which  is  just  about  what  he  wants,  bis  inclination  is  to  order 
another  of  the  same  kind,  although  tbe  one  in  use  may  repre- 
sent an  obsolete  design. 

Progressive  manufacturers  will  refer  to  the  mechanical 
journal  on  which  they  rely,  and  write  to  a  number  of  adver- 
tisers therein  for  catalogues.  Then  comes  the  manufactur- 
er's opportunity  to  make  a  showing  in  his  catalogue  that  will 
impress  the  buyer.  In  some  catalogues  the  inquirer  finds 
complete  details  and  tabulated  information  of  the  various 
sizes  of  machines,  giving  the  range,  feeds,  speeds,  horse- 
power, traverse  and  other  necessary  details.  But  in  many 
•  catalogues  the  information  is  either  very  meager,  or  mingled 
with  reading  matter  eulogizing  the  machines  to  such  an  ex 
tent  that  the  inquirer  may  often  read  the  entire  catalogue 
before  obtaining  any  real  information. 

The  "talking  points"  of  a  machine  should  undoubtedly  be 
set  forth  in  a  catalogue;  but  they  are  of  secondary  import- 
ance. Vital  points  in  construction  and  operation  and  de- 
tailed information  should  come  first,  and  in  suoh  forms  that 
comparisons  of  various  sized  machines  can  be  easily  made. 
When  arranged  in  this  way  the  Information  forms  a  valuable 
reference  which  is  appreciated  by  a  prospective  customer — 
and  it  pays  the  manufacturer. 

•  *     * 

WHEN  a  machine  tool  builder  sells'  a  new  type  of  ma- 
chine, or  one  differing  radically  from  existing  models 
of  the  same  type,  he  usually  sends  a  competent  me- 
chanic to  superintend  the  installation  and  to  see  that  the  men 
who  are  to  operate  it  fully  understand  its  functions.  The 
maker  gives  the  service  in  order  to  insure  having  his  machine 
properly  installed  and  started  under  fair  conditions. 

In  some  cases,  this  service  is  being  demanded  of  machine 
tool  builders  for  standard  machines;  the  buyers  ask  that 
the  expense  of  installing  new  machines,  even  though  they 
are  of  a  well-known  type  already  in  use  in  the  plant,  shall 
be  incurred  by  the  maker.  This  is  unwarranted  and  unjust. 
The  manufacturers'  prices  on  such  machines  seldom  include 
the  cost  of  installation,  which,  in  addition  to  the  traveling 
expenses  of  a  competent  mechanic  and  his  pay  while  on  the 
Job,  is  often  a  considerable  amount.  A  serious  feature  of 
this  abuse  of  service,  aside  from  the  actual  cost,  is  that  in 
times  when  the  demand  for  machines  is  very  great,  the  best 
men  must  be  sent  out  on  installation  work,  as  it  will  not  do 
to  send  an  ordinary  mechanic.  Only  experts — men  of  good 
judgment,  tact  and  considerable  experience — are  fitted  for  it. 
Mechanics  of  this  type  are  scarce,  and  the  demands  of  pur- 
chasers of  machine  tools  for  installation  service  puts  a  burden 
on  the  makers  that  they  should  not  be  expected  to  carry. 

The  practice  is  uneconomic  and  wasteful,  and  tbe  National 
Machine  Tool  Builders'  Association  should  discourage  it.  Tl:- 
price  of  standard  machine  tools  should  be  fixed  F.  O.  B.  an  . 
demands  for  free  installation  on  standard  machines  should 
be  refused.  Of  course  when  a  new  type  of  machine  is  beins 
developed  and  introduced,  the  rule  may  be  modified,  but  at 
the  option  of  the  maker.  The  service  should  be  regarded  as 
a  concession  and  not  as  a  right. 

•  *     * 

Oil  used  for  drawing  the  temper  of  hardened  articles 
should  be  a  mineral  oil  with  a  flash  point  of  not  less  than 
600  degrees  F.,  this  temperature  usually  being-  sufficiently 
high  for  the  drawing  of  the  temper  of  all  ordinary  tools.  If 
higher  temperatures  are  required,  a  mixture  of  two  parts 
potassium  nitrate  and  three  parts  sodium  nitrate  may  be 
used  for  drawing  temperatures  up  to  1000  degrees  F. 
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CCURATE  records  of  accidents  that  occur  in  typi- 
cal machine  shops  have  now  been  kept  for  a 
sufhclent  length  of  time  to  show  where  the  great- 
'st  dangers  exist,  also  what  are  the  hazards  cans- 
iiJK  the  greatest  number  of  accidents  and  which 
of  these  are  most  serious.  Thanks  to  the  vigorous 
campaign  for  accident  prevention  now  going  on  in  America, 
as  well  as  to  the  adoption  of  compensation  laws  in  most 
of  the  manufacturing  states,  there  has  been  a  marked 
change  tor  the  better  In  accident  prevention  work  and  the 
way  has  been  pointed  out  to  a  still  further  reduction  of  the 
number  of  accidents.  The  records  which  have  been  kept 
show  the  importance  of  safeguarding  macliinery,  and  on  ac- 
count of  the  stpps  taken  in  this  direction  tlie  percentage  of 
accidents  resulting  from  such  causes  as  unguarded  gears  or 
belts,  and  projections  on  revolving  parts,  has  been  materially 
reduced.  Fig.  2  shows  the  proportion  of  accidents  from  vari- 
ous causes  occurring  in  the  Brown  &  Sharpe  works  last 
year,  from  which  the  comparatively  small  percentage  of 
mechanical  accidents  will  be  noted;  it  will  be  seen  that  the 
■majority  of  accidents  are  non-mechanical,  and  that  most 
of  these  are  caused  by  falling,  being  struck  by  falling  ob- 
jects, or  having  the  eyes  injured  by  flying  chips. 

This  plainly  shows  where  the  greatest  efforts  should  be 
made  toward  further  accident  induction ;  and  these  efforts 
should  take  the  form  of  an 
endeavor  to  inject  the  "safety 
spirit"  into  the  working  force, 
so  that  men  will  be  more 
thoughtful  of  their  own  and 
others  safety.  In  this  way 
the  non-mechanical  accidents, 
many  of  which  have  been 
classed  as  "unavoidable,"  will 
be  avoided  or  at  least  greatly 
reduced  In  number.  Such  a 
reduction  has  invariably  been 
found  to  follow  in  the  shops 
in  which  it  has  been  possi- 
ble to  instill  the  safety  spirit 
and  to  continually  keep  the 
subject  before  the  workmen. 
It  Is  believed  that  even 
though  only  a  small  propor- 
tion of  shop  accidents  are 
directly  attributable  to  un- 
guarded machinery,  thorough 
work  in  guarding  these  haz- 
ards  Is   not   only  of   help    in 


avoiding  such  accidents  as  being  caught  in  machinery,  but 
is  also  of  great  help  in  keeping  the  matter  of  safety  before 
the  men  and  indicates  a  willingness  on  the  part  of  the  man- 
agement   to    do    its    full    share    toward    preventing    accidents. 

Mechanical  Safeiruards 

It  is  not  the  purpose  of  this  article  to  give  a  compre- 
hensive survey  of  mechanical  safeguards  as  used  In  the  ma- 
chine shop,  but  rather  to  dwell  upon  methods  of  reducing 
the  number  of  n6n-mechanical  accidents  which  are  of  so 
much  more  frequent  occurrence  and  of  so  much  more  serious 
character  than  the  so-called  "mechanical  accidents."  A  few 
examples  of  mechanical  guarding  and  mechanical  means  of 
preventing  accidents  are  given,  however,  largely  to  indi- 
cate what  can  be  done  for  orderliness,  cleanliness,  etc. — 
factors  upon  which  greater  stress  should  be  laid  when  con- 
sidering the  question  of  accident  prevention.  Fig.  1  shows 
a  set  of  guards  for  covering  the  openings  between  the  ways 
of  a  planer.  While  the  hazard  of  being  caught  by  the  platen 
of  a  planer  when  the  hand  is  In  one  of  these  pockets  Is 
rather  remote,  such  accidents  have  occurred  and  the  guards 
not  only  prevent  their  recurrence  but  also  tend  toward  neat- 
ness and  cleanliness  in  keeping  the  spaces  clear  of  rubbish. 
Another  illustration  of  a  device  to  ser\'e  the  same  purpose 
of  orderliness  Is  shown  In  Fig.  3.  which  illustrates  a  rack  of 
the  kind  provided  In  each  de- 
partment for  the  storage  of 
ladders  when  not  In  use.  This 
view  also  shows  methods  of 
piling  and  storing  unfinished 
work,  a  fire  extinguisher  on 
the  wall  and  a  safety  door 
for  the  elevator  designed  In 
such  a  way  that  If  the  door 
is  left  open  or  even  ajar  the 
elevator  cannot  move  from 
the  landing  until  the  door  Is 
closed. 

Exhnust  Systems 

Kxhaust   systems   to   carry 

off   (lust    from    grinding   and 

polishing:  ^  well  aa 

metal  ch  ;  •tc,  are 

coming   n 're   into 

use.  While  the  prime  motives 
for  such  installations  are  the 
protection  of  the  workman's 
lungs  and  eyes,  and  the  pro- 
tection of  the  machine  from 
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Proportion  of  Accidents  from 

Various  Causes  at 
Brown  &  Sharpe  Works  in  1914 


Fig.    2.       Proportion    of    Accidents    fr 
Various     Causes     which     occurred     ii 
the    Works    of    the    Brown    & 
Sharpe  Mfg.  Co.  during  1914 


wear,  there  is  also  an 
important  advantage 
in  bringing  about  a 
condition  of  cleanli- 
ness which  expedites 
the  work  and  reduces 
the  accident  hazard. 
Where  it  is  not  found 
possible  to  install  a 
complete  exhaust  sys- 
tem, individual  ex- 
hausts can  be  applied 
to  the  machines,  as 
shown  in  Fig.  4  for  a 
surface  grinding  ma- 
chine and  in  Fig.  5 
lor  a  cylinder  grind- 
ing machine.  Fig.  6 
shows  an  automatic 
gear-cutting  machine 
cutting  cast-iron  gears, 
on  which  an  exhaust 
system  is  employed  so 
that  the  dust  and 
chips  are  carried 
away.  This  is  not  on- 
ly of  advantage  to  the 


bearings  of  the  machine  and  the  lungs  of  the  workmen,  but 
the  cooling  effect  producorl  by  the  air  current  keeps  the 
cutter  clear  of  heated  chips  and  makes  it  possible  to  nearly 
double  the  production  without  affecting  the  accuracy  of  the 
■work.  In  striving  for  cleanliness  and  orderliness  it  is  of 
assistance  to   have  white  lines  painted  on  the  floor  to  mark 


Fig.  3.     Rack  for  holding  Ladders  when  not  in  Use;  it  serves  the  Double 
Purpose  of  providing   for  Safety   and  Neatness 

the  aisles  which  are  to  be  kept  clear  of  obstruction.  This  is 
of  direct  help  in  keeping  a  clear  path  for  trucking,  as  well  as 
in  constituting  a  safety  feature.  If  an  obstruction,  such  as  a 
long  piece  of  work  held  in  a  machine,  protrudes  over  a  pas- 
sageway, a  piece  of  white  paper  or  cloth  should  be  hung  on 
the  projecting  part  to  attract  the  attention  of  passersby,  thus 
serving  as  a  warning.  Fig.  7  shows  such  a  piece  of  work  with 
a  newspaper  hung  over  it. 

Punch  Press  Safety  Methods 
One  of  the  first  problems  that  were  taken  up   for  study  a 
few   years   ago,   when   the   Brown    &    Sharpe    Mfg.    t"o.    made 


a  comprehensive  survey  of  the  accident  problem,  was  the 
prevention  of  accidents  in  punch  press  work.  Although 
strict  instructions  had  previously  been  given  to  have  the 
work  done  in  a  safe  way,  accidents  continued  to  occur. 
After  studying  the  situation  it  was  decided  to  provide  means 
so  that  the  work  could  be  done  without  the  necessity  of  put- 
ting the  hands  between  the  punch  and  die  in  handling  the 
work.  This  plan  was  carried  out  and  various  means  have 
been  devised  so  that  practically  all  of  the  work  can  be 
handled  as  economically  as  by  the  old  method  of  using  the 
hands,  and  with  no  danger  of  injury  to  the  workmen.  One 
of  the  means  de- 
vised calls  for  the 
use  of  tweezers  for 
inserting  the  work 
and  a  brush,  stick 
or  other  device,  if 
needed,  for  remov- 
ing it  from  the  die; 
a  chute  has  usually 
been  found  to  be 
the  best  means  for 
inserting  the  work, 
using  a  stick  for 
removing  it;  an- 
other means  con- 
sists of  the  use  of 
a  sliding  die-bed 
so  that  the  hand 
can  place  the  work 
in  position  when 
the  die  is  out  from 
under  the  punch, 
ind  then  the  die-bed 
can  be  slid  back 
into  position  for 
performing  the  op- 
eration. This  slid- 
ing  die-bed  is 
shown  in  Fig.  8. 
One  of  the  punch  presses  has  also  been  fitted  with  a  guard 
which  automatically  drops  when  the  press  operates,  and 
which  prevents  the  descent  of  the  ram  if  any  obstruction 
like  a  man"s  hand  is  in  the  way.  This  was  pro\ided  for 
work  which  it  was  thought  could  not  be  done  to  advantage 
l)y   either  of  the  methods  already  described. 

Clearing  Chips  from  Revolving  Cutter 
Vne  of  the  most  frequejit  of  mechanical  accidents  has 
been  in  the  operation  of  milling  machines,  due  to  catching 
tlie  fingers  between  the  revolving  cutter  and  the  work  when 
wiping  away  the  chips.  Even  when  brushes  are  provided 
for  this  purpose  it  requires  constant  vigilance  and  the  exer- 
cise of  discipline  to  secure  their  use  and  prevent  these  ac- 
cidents.    One  way  which  has  been  devised  to  keep  the  chips 


applied 


Fig.    5.     Cylinder   Grinder   equipped   with   Individual   Exhaust    System 
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cleared  away  is  to  provide  an  auxiliary  flexible  pipe  con- 
nected with  the  system  supplying  the  cooling  fluid,  so  that 
by  pressing  a  push-button  a  stream  under  sufficient  pressure 
to  wash  away  the  chips  can  be  directed  upon  the  work.  Fig. 
9  illustrates  the  application  of  this  idea. 

Means  for  Reducing:  Non-mechanical  Accidents 
Among  the  means  for  reducing  accidents  in  general,  with 
special  reference  to  non-mochanical  accidents,  the  following 
are  of  importance: 

1.  Securing  statistics  and  figures  to  show  just  what  kinds 
of  accidents  are  occurring,  their  degree  of  seriousness  and 
in  what  departments  accidents  are  most  frequent. 

2.  Impressing  upon  the  department  heads  and  foremen 
that  they  have  a  responsibility  in  the  prevention  of  acci- 
dents, and  seeing  that  they  try  to  stimulate  interest  in  the 
prevention  of  accidents  among  their  sub-foremen  and  workmen. 


Tif.    e.     Automatic 


utting   Machine   with    Exhaust   System    to   carry 
away   Chips   and  Dust 


3.  Reacliiiig  the  workmen  themse'.vcs  through  literature, 
safety  meetings  and  posted  notices,  so  as  to  Impress  them 
with   the   importance  and   need   of  safe   methods  of   working. 

4.  Providing  for  regular  safety  inspection  in  order  to  see 
that  means  for  safety  are  provided  and  used  and  that  danger 
points  are  done  away  with. 

5.  Providing  "first  aid"  and  taking  care  of  all  cases  of 
accident  promptly  so  as  to  prevent  their  developing  into 
serious   cases   through   infection   or  otherwise. 

In  order  to  secure  statistics  in  regard  to  accidents,  full 
records  of  every  accident  should  be  kept  on  printed  forms; 
and  those  should  be  reviewed  eacli  week  so  that  steps  can 
l)p  taken  promptly,  in  case  a  remedy  is  needed,  to  avoid  a 
repetition  of  the  same  kind  of  accident  and  to  place  the 
responsibility  if  there  is  cause  for  blame.  Sometimes  these 
records  disclose  interesting  entries  as,  for  example,  one 
where,  in  the  case  of  a  severe  bruise,  there  was  entered  on  the 
report  under  "Remarks:"    "There  were  some  but  they  were 


not  proper  to  be  set 
down."  The  statis- 
tics gathered  from 
the  accident  reports 
can  be  classified 
and  put  in  the  form 
of  monthly  reports, 
arranged  according 
to  departments  and 
to  the  kinds  of  acci- 
dents, showing  in 
what  departments 
the  conditions  have 
been  growing  worse, 
and  from  the  nature 
of  the  accidents 
where  attention  is 
needed  in  taking 
further  steps  for  ac- 
cident  prevention. 
By  tabulating  these 
every  tew  months 
and  obtaining  per- 
centages, the  actual  situation  can  be  laid  before  the  safety 
committee  and  the  foremen  at  frequent  intervals,  without 
waiting  for  the  annual  report. 

The  annual  report  gives  statistics  regarding  accidents  for 
a  sufficiently  long  period  to  give  a  fair  average  of  con- 
ditions, both  as  to  the  standing  of  the  departments  and  as 
to  the  kinds  of  accidents  most  frequently  occurring.  It 
was   found,   however,   that   such    figures   did   not   give   a   fair 


.Uaa     ai     Sli>l;liK     Di«-bed 
affainst    Accidents 


Fi(t.    9.     XiUint    Machine    prorided    with    Aoxihary    Lubricant    Tube    for 
supplying   Flow   of   Cutting   Compound  to   vaah   away   Cbtp* 

indication  as  to  just  how  much  effort  was  being  made  to 
provide  for  the  safety  of  employes  and  what  Interest  was 
being  taken  in  reducing  the  number  of  accidents  In  the 
various  departments,  because  the  hazard  was  so  much 
greater  In  some  departments  and  for  some  kinds  of  work 
than  for  others,  and  because  Uie  departments  varied  so 
greatly  in  size.  For  this  reason,  the  posted  notices  would 
keep  a  dangerous  department  alwaj^s  on  the  very  bad  list, 
even  though  a  more  intelligent  and  more  determined  ofTort 
was  being  made  In  such  a  department  to  reduce  the  number 
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Fig.     10.      Ropioduction    of    a    Copy    of    one    of    the    Safety    Reports.     Such 
Copies  are   posted  in  Each   Department   of   the    Factory 

of  accidents  than  in  one  where  the  hazard  was  much  less  or 
which  was  smaller,  but  which  was  reported  good. 

In  order  to  equalize  these  differences  a  handicap  plan  was 
devised  so  as  to  take  into  account  both  the  degree  of 
hazard  and  the  number  of  employes  in  each  department. 
The  handicap  allowance  determined  on  was  as  8  to  1  be- 
tween tho  extreme  departments,  the  foundry  and  wood- 
working departments  being  rated  at  8  while  the  drafting  and 
engineering  departments  were  rated  at  1.  As  the  foundry 
employs  practically  three  times  as  many  men  as  the  com- 
bined drafting  and  engineering  departments,  this  gave  a 
ratio  of  3  by  8  or  24  to  1  between  these  departments,  so 
that  24  accidents  occurring  in  the  foundry  would  be  equiva- 
lent to  one  occurring  in  the  drafting  and  engineering  de- 
partments. The  other  departments  were  rated  between 
these  extremes,  all  general  machine  departments  being 
rated  at  B.  By  the  use  of  formulas,  the  relative  rating  for 
the  departments  could  be  obtained  by  the  month,  the  year, 
or  for  any  other  period.  The  matter  of  lost  time  and  com- 
pensation or  doctor's  bills  is  also  taken  into  account  in  ob- 
taining a  rating  of  the  departments,  the  proportion  being 
that  one  accident  is  considered  equivalent  to  twelve  hours 
lost  time,  or  to  $2.50  compensation  or  doctor's  bills.  Tlie 
yearly  rating  is  obtained  by  the  following  method:  A  con- 
stant factor  is  found  for  each  department  by  the  formula: 
10 

'- —  =  constant   factor. 

Number  of  employes  X  handicap  factor 
[Number   of   accidents  +  (hours   lost  -h-  12)  +  0.4    expense    in 
dollars]  X     constant   factor  =  yearly   rating. 

Example:     Number  of   employes   in   department 364 

Handicap    factor    S 

Number   of  accidents   in   one   year 40 

Number    of    hours    lost 2557 

Doctor's   bills   and   compensation |247 

10 

=  0.0034  =  constant   factor. 

364  X  8 


2557  \ 

40  H h  0.4  X  247  I  X  0.0034  =  1.20  =  yearly    rating. 

12  / 

The  classification  is  as  follows:  Ratings  under  0.25,  ex- 
cellent; 0.25  to  2  Inclusive,  good;  2  to  4  Inclusive,  bad;  over 
4,  very  bad.  In  the  above  example  the  standing  would  thus 
be  good.  The  formulas  for  the  monthly  reports  are  such  as 
to  give  the  ratings  on  the  same  basis.  The  monthly  reports 
naturally  fluctuate  more  on  account  of  the  short  period 
covered,  and  in  a  small  department,  especially  if  the  handi- 
cap is  low,  a  single  accident  may  put  it  well  down  on  the 
list.  The  monthly  reports  are  posted  In  all  departments 
of  the  factory,  showing  each  department,  its  standing  for 
safety  and  how  it  compares  with  other  departments.  Such 
a  report  reproduced  is  shown  in  Fig.  10.  Green  and  red 
disks  are  placed  at  the  top  of  each  of  these  reports,  the 
green  disk  covering  the  red  to  the  extent  to  which  safety 
has  eclipsed  danger  during  the  past  month  in  that  particular 
department.  The  name  of  the  department  is  entered  above, 
and,  at  a  glance,  it  can  be  seen  what  its  standing  Is. 

In  the  case  of  accidents  where  there  is  absence  from 
work  for  several  months  and  compensation  to  be  paid  for 
such  a  period,  it  sometimes  brings  about  the  condition  that 
a  department  is  classed  as  "bad"  or  "very  bad"  for  a  month, 
when  no  accidents  have  occurred  during  that  time,  because 
of  payments  for  accidents  that  occurred  in  previous  months. 
Such  cases  are  indicated  on  the  report  and  explained  by  a 
foot-note.  The  posting  of  these  reports  introduces  an  ele- 
ment of  competition  which  has  a  stimulating  influence  on 
foremen  and  workmen  in  making  them  try  to  have  their  de- 
partment stand  well,  and  the  fact  that  a  handicap  is  al- 
lowed for  the  more  dangerous  and  larger  departments  does 
away  with  the  claim  of  unfairness  which  resulted  from  the 
posting  of  earlier  reports  before  such  a  plan  was  put  into 
effect.     The  yearly  reports  are  also   put  into  a  form   which 
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presents  the  standing  of  departments,  month  by  month,  in 
diagrammatic  form,  as  shown  in  Fig.  11.  This  is  of  value 
in  showing  whether  a  department  has  just  ave^raged  good 
tlirough  a  long  period  or  whether  it  has  been  excellent  most 
of  the  year  and  then  been  brought  down  by  just  one  bad 
montli.  Jn  the  case  of  a  small  department  with  a  low 
handicap,  one  bad  accident  will  spoil  its  record  for  a  long 
time.  This  was  the  fact  in  the  case  of  the  forge  shop  given 
last  on  the  list  in  Fig.  11,  where  one  eye  accident  resulting 
in  the  loss  of  an  eye  put  this  department  at  the  bottom  of 
the  list,  although  through  a  large  part  of  the  year  it  had 
been   rated  as  "excellent." 

Tlie  annual  report  is  also  posted  in  diagrammatic  form, 
presenting  the  relative  standing  of  departments  during  the 
year,  as  shown  in  Fig.  12.  On  this  poster  there  also  appear 
notices  of  especially  good  records  made  by  some  of  the  de- 
partments. Copies  of  large  size  are  conspicuously  displayed 
in  those  particular  departments,  showing  where  they  have 
made  a  great  gain  or  for  other  reasons  should  be  com- 
mended for  good  work  in  safety.  In  the  case  of  the  foundry, 
a  notice  lilte  that  shown  at  the  bottom  of  the  group  of 
notices  in  Fig.  12,  was  posted  to  Impress  the  workmen  of 
that  department  with  the  gain  that  had  been  made  in  re- 
ducing burning  accidents  following  the  insistence  upon  the 
wearing  of  "congress"  shoes  and  leggings  while  pouring  off. 
Such  a  showing  helps  to  disarm  criticism  from  men  who 
think  the  old  way  is  good  enough  for  them,  by  showing  the 
real  gain  resulting  from  accident  prevention  work. 

Fig.  13  shows  a  workman  equipped  with  congress  shoes 
and  leggings,  pushing  a  wheelbarrow  equipped  with  han- 
illo  guards  through  a  pair  of  swinging  doors.  These 
handle  guards,  shown  just  outside  of  the  workman's  hands, 
allow  the  wheelbarrow  to  be  pushed  through  the  doors  with- 
out danger  to  his  arms  or  hands  when  the  doors  swing  back. 
Besides  the  posting  of  special  safety  notices,  the  workmen 
are  given  instructions  in  regard  to  working  in  safe  ways 
by   means   of  a   booklet   entitled   "Health   and   Safety"   wlilch 
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Tig.    13.     Foundry    Employe    wearing    Congreas    Shoes    and    Legginf*.    and 
pushing   a    Truck   provided    with    Handle    Guards 

is  distributed  to  all  Brown  &  Sharpe  employes,  and  this  is 
supplemented  by  instructions  from  the  foremen  and  mem- 
bers of  the  safety  committee  as  to  safe  methods  of  working. 
In  the  case  of  the  apprentices,  special  instructions  for  safety 
are  also  given  in  the  school-room  during  class  hours.  One 
way  to  give  definite  Instructions  as  to  safe  ways  of  handling 
machines  when  moving  them  about  is  to  photograph  them 
when  properly  hung  In  a  rope  "sling,"  and  indicate  in  each 
photograph  the  points  to  be  looked  out  for.  Fig.  14  shows 
such  a  photograph,  and  also  a  diagram  and  description  show- 
ing the  varying  strain  on  a  "sling,"  this  data  being  taken 
from  "Health  and  Safety." 

Safety  Committees 
The  responsibility  for  accident  prevention  work  at  the 
factory  of  the  Brown  &  Sharpe  Mfg.  Co.  Is  placed  in  the 
hands  of  a  committee  of  three,  representing  the  industrial, 
engineering  and  machine  departments,  with  a  secretary  to 
c&rry  on  the  work  and  look  after  the  necessary  details. 
Under  the  direction  of  this  safety  committee,  there  Is  a  com- 
mittee composed  of  foremen  and  workmen,  one  member 
from  each  of  the  main  floors  and  departments,  making  a 
total  of  about  thirty  men  who  act  in  groups  as  sub-com- 
mittees for  each  building,  there  being  five  or  six  men  In 
each  of  these  groups.  These  safety  inspectors,  as  they 
might  be  called,  are  responsible  for  safety  work  In  thai? 
respective  departments,  and  countersign  all  accident  re- 
ports which  are  sent  In.  They  make  suggestions  on  printed 
slips  of  the  form  shown  in  Fig.  15,  which  are  in  book  form 
with  provision  for  keeping  carbon  copies.  The  importance 
of  this  part  of  the  work  Is  t^raphaslzed  in  a  report  made  by 
William  H.  Doolittle,  safely  inspector  of  the  National  Metal 
Trades  Association,  who,  following  a  recent  Inspection  of 
the  Brown  &  Sharpe  works  wrote:  "Most  Important  of  all 
in  ous  opinion  is  the  working  of  the  safety  system— the  sys- 
tem that  provides  a  safety  man  for  each  floor  of  the  build- 
ing, carrying  with  it  perpetual  Inspection  of  the  plant  and 
bringing  practical  suggestions  directly  to  the  central  head 
of  the  general  system.  The  stimulation  of  the  department 
spirit  by  posting  comparative  tables  showing  the  standings 
of  the  different  departments  is  a  helpful  feature  of  this 
svstem."      Following    are    some    extracts    from    the    Instruc- 
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tlons  given  to  members  of  the  Brown  &  Sharpe  safety  com- 
mittees and  points  to  be  observed  and  reported  by  them. 
Instructions  for  Members  of  Safety  Committees 

The  subcommittees  will  each  represent  a  building  or 
group  of  departments,  and  in  the  main  buildings  there 
will  be  one  member  of  the  committee  from  each  floor. 
These  members  will  be  appointed  by  the  general  com- 
mittee on  the  first  of  January  of  eacli  year  to  serve  for 
one  year,  subject  to  removal  by  the  general  committee, 
which  shall  also  have  power  to  fill  vacancies.  As  a  mem- 
ber of  one  of  these  subcommittees  it  will  be  your  duty  to 
look  after  matters  of  safety  on  your  floor  or  in  your  de- 
partment, and  it  will  be  your  duty  to  make  suggestions 
for  safeguarding,  using  the  forms  in  the  book  provided 
for  that  purpose.  Any  suggestions  wliich  you  have  to 
make,  or  which  are  made  to  you  by  fellow-workmen,  and 
which  in  your  opinion  are  worthy  of  attention,  should  be 
forwarded  at  once  to  the  secretary  of  the  general  com- 
mittee, so  that  anything  wliicli  demands  immediate  atten- 
tion can  be  taken  care  of  promptly.  All  accidents  occur- 
ring in  your  department  should  be  brought  to  your  at- 
tention so  that  you  can  see  whether  steps  can  be  taken  to 
avoid  their  recurrence.  Aside  from  the  regular  inspec- 
tion you  should  be  alive  at  all  times  to  conditions  of  dan- 
ger. After  your  period  of  service  on  the  committee  has 
expired,  it  will  still  be  your  duty  to  make  further  sug- 
gestions at  any  time  as  to  safety.  The  committee  repre- 
senting each  building  will  meet  together  and  make  an 
inspection  of  that  complete  building  once  in  three  months, 
comparing  notes  and  getting  the  benefit  of  each  others 
experience  and  suggestions. 

Some  General  Points  to  be  Observed  and  Reported  by 
Members  of  the  Safety  Committee 

1.  Report    all    exposed    gears    where    workmen    may    be 
caught. 

2.  See    that    guards    provided    for    grinding   wheels    are 
used,  and  that  wheels  have  soft  collars  to  clamp  on. 

3.  Report  when   high-speed  belts  near  the  floor  are  not 
guarded. 

4.  Report  when  any  mechanism  is  such  as  to  allow  the 
workman  to  be  caught  or  pinched. 


5. 
6. 

8. 
9. 

10. 

11. 

12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 


See  that  there  are  no  projecting  set-screws  or  other 
projections   on    exposed    revolving   parts. 
See  that  work  is  so  piled  as  to  prevent  falling,  and 
that  passageways  are  kept  clear. 
See  that  there  are  no  projecting  nails,  splinters,  etc. 
Report  broken  glass  in  doors,  etc. 

Report  cases  where  apprentices,  also  operatives  of 
machines  under  twenty-one  years,  do  not  wear  short- 
sleeved  jumpers. 

See  that  loose  or  ragged  sleeves,  hanging  neckties, 
etc.,  are  avoided.     Loose  rags  should  not  be  used  on 
the  fingers  by  workmen   operating  machines. 
Report  any  parts  overhead  which  may  become  loose 
and  fall  on  workmen. 

Report  any  workmen  working  in  an  unsafe  manner 
and  taking  unnecessary  risks. 

See   that   un.safe   methods   of   holding   work    in   chain 
hoists  or  rope  slings  are  avoided. 
See  that  the  fingers  are  never  used  lor  wiping  chips 
from  work  in  milling  machines,  etc. 
See    that    eye    protectors    are    used    in    departments 
where  there  is  danger  to  the  eyes. 
See  that  guards  and  other  means  of  safety  are  used. 
This  refers  to  guards  on  woodworking  machines,  etc. 
See  that  padded  aprons  are  used  in  woodworking  de- 
partments when  using  slitting  saws. 
See   that   circular    and    band    saws,   also   buzz   planer 
knives,  are  kept  sharp. 

See  that  congress  shoes  and  leggings  are  worn  in 
the  foundry  when  pouring  off. 

See  that   workmen   do   not   work   under  a  heavy  sus- 
pended  weight  without  using  "horses." 
See    that    all    electrical    work,    switches,    etc.,    are 
properly  guarded. 

See  that  fingers  are  never  put  between  the  punch 
and  die  on  presses,  or  in  any  other  similarly  danger- 
ous place. 

See  that  pipes  on  screw  machines  are  up  close  to 
the  machine  so  as  not  to  leave  exposed  revolving 
stock. 

See  that  wrenches  are  in  good  condition. 
Hang   white   paper  on   any   exposed   part   which   pro- 
jects into  a  passageway. 
___^_^^^^^^^^^^^_^__      Importance  of  Proper  Medical 

Attendance 


A,  block  of  wood  so  applied  as  to  avoid  cbaflng  or 
cutting  of  rope:  B,  leather  so  applied  as  to  avoid 
cbaflng  or  cutting  of  rope:  C.  wooden  blocl;  back  of 
shaft  to  avoid  springing  It;  D.  cloth  to  protect  fhaft 
and  rope;  E.  extra  knotting  of  rope  as  a  precaution 
ngnlnst   slipping. 


S|      SLINGS  FOR  HOISTING 


In  handling  loads  by 
the  use  of  slings,  care 
should  be  taken  to  see 
that  the  slings  are  not 
subjected  to  undue 
strains.  While  the 
strains  coming  on  slings 
and  ropes  vary  greatly 
with  the  conditions, 
they  are  affected  in  par- 
ticular by  the  inclina- 
tion or  obliquity  of  the 
sling,  and  the  strain  is 
in  the  proportion  shown 
by  the  diagrams. 

Too  often  men  en- 
gaged in  hoisting  take 
it  for  granted  that  a 
rope  or  chain  that  will 
support  a  load  when  the 
ends  are  vertical  will  be 
strong  enough  to  sup- 
port it  under  other  con- 
ditions. The  diagrams 
show  plainly  that  this 
is  not  so.  and  that  No. 
4  needs  a  much  stronger 
sling  than  No.  1. 

Sharp  corners  should 
be  protected  where 
slings  pass  over  them 
and  it  should  be  remem- 
bered that  there  is  an 
inward  pressure  on  the 
corners  such  as  might 
spring  or  break  any 
delicate  part  of  a  ma- 
chine against  which 
such  pressure  is 
brought.  An  example 
of  protection  against 
such  damage  is  shown 
at  C  in  the  half-tone. 


Fip.  14.  Instructions  to  be  followed  when  moving  Heavy  Machinery  in  Factory 


In  spite  of  care  taken  to 
have  first  aid  given  in  all 
cases  of  even  minor  import- 
ance, some  of  the  heaviest  ex- 
penses in  the  past  have  been 
in  cases  of  neglected  scratches 
and  cuts  which  were  thought 
to  be  too  slight  to  be  worthy 
of  attention  but  which  have 
afterward  become  infected 
and  developed  into  serious 
cases.  This,  like  all  other 
branches  of  safety  work,  re- 
quires education  on  the  part 
of  the  workmea  so  as  to  get 
them  into  the  habit  of  having 
such  injuries  attended  to  no 
matter  how  slight,  rather 
than  take  chances.  First-aid 
departments  are  provided 
throughout  the  Brown  & 
Sharpe  works  so  that  help 
can  be  obtained  with  the  min- 
imum of  trouble.  A  dispen- 
sary is  also  provided  at  a 
central  point,  where  a  male 
nurse  is  in  constant  attend- 
ance; and  a  physician  at- 
tends during  certain  hours  of 
the  day  to  care  for  cases  of 
accidents  or  illness  which  oc- 
cur witJiin  the  works.  In  the 
majority  of  cases  employes 
can  be  kept  at  work  by  ob- 
taining such  aid,  which,  as 
will  be  readily  recognized, 
will  be  to  their  own  as  well  as 
the   company's   advantage. 
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suggestion  to  safcty  committee  to  be  forw*b0e0  to 
industbml  depar tm eh 


Many  interesting  questions  arise  as  to  liow  far  to  go  In 
giving  lielp  to  worlimen  along  tlie  lines  of  medical  treat- 
ment, and  as  to  where  to  draw  tlie  line  in  cases  of  com- 
pensation. Some  sucli  (luestions  are  as  to  wlietlier  accident- 
ally breaking  tlio  workman's  false  teeth  or  his  eye  glasses 
in  the  shop  can  be  classed  under  personal  injury;  also,  as 
to  whether  a  man  suffering  from  boils  on  his  arm  should  be 
cared  for  and  paid  compensation  on  the  theory  that  the 
boils  miglit  liave  occurred  from  oil  used  in  connection  with 
his  work.  Cases  of  rupture  often  raise  a  question  of  doubt 
as  to  whether  the  man's  condition  was  caused  by,  or  had  any 
connection  witli.  his  employment  in  the  shop.  The  feeling 
among  manufacturers  seems  to  be  that  in  a  general  way 
compensation  laws  are  a  help  in  creating  a  better  feeling 
between  workmen  and  employers,  and  result  in  the  money 
paid  out  for  accidents  going  to  cases  wliere  the  help  is  really 
needed  and  where  in  justice  it  should  go,  as  compared  with 
past   experiences   where   so   mucli   went  for  litigation. 

Periods  of  industrial  activity,  when  there  is  much  over- 
time work  and  when  a  great  many  new  men  are  employed, 
increase  the  accident  hazard  materially  and  greater  efforts 
must  be  made  if  the  accidents  are  to  be  kept  down.  In  our 
own  case,  recent  accidents  have  been  in  the  proportion  of 
more  tlian  4  to  1  among  new  men,  as  compared  with  those 
iiKMi  who  liave  been  for  more  than  six  montlis  in  our  employ. 
Tills  condition  exists  in  spite  of  efforts  which  have  been 
made  to  instruct  new  men  in  matters  of  safety.  The  per- 
centage of  accidents  among  men  working  overtime  has  also 
been  many  times  greater  than  among  those  working 
regular  hours.  Curiously  enough,  however,  very  few  of 
these  accidents  have  occurred  during  the  overtime  period. 
This  wliole  safety  question  is  one  wliich  must  be  constantly 
followed  up — one  which  will  not  take  care  of  itself  after  it 
has  once  been  "tuned  up"  to  a  point  where  good  results  are 
being  obtained.  It  is  not  believed  that  the  goal  has  by  any 
means  been  reached,  but  that  the  safety  spirit  and  safety 
methods  can  be  developed  and  extended  in  the  future  so  as 
to  still  further  reduce  the  number  of  shop  accidents.  Techni- 
cal societies  and  the  technical  press  are  rendering  direct 
and  invaluable  assistance  by  keeping  this  matter  of  acci- 
dent prevention  constantly  before  the  attention  of  manu- 
facturers and  the  employes  in  their  factories. 

OFFICE    MANAGEMENT 

BY   J     P.   BROPHV 

Did  you  ever  enter  an  office  and  gaze  in  amazement  at  the 
number  of  employes  engaged  therein,  all  apparently  busy? 
Then  perhaps  you  think  of  your  own  place  of  business  and 
nuiko  mental  comparisons.  Tossibly  your  own  office  might 
contain  twice  as  many  employes,  or  perhaps  not  half  the 
number.  Whichever  it  might  be.  it  would  set  you  to  thinking 
serlou.^ly.  especially  it  the  number  in  your  office  were  large 
compared  with  that  in  the  office  you  were  visiting. 

•Vlce-preildent  nnd  general  mnDneor.  Cleveland  Autoni.illc  Machine  Co., 
Cleveland,  Olilo. 


There  is  no  question  but  that  work  In  offices  has  not  kept 
pace  with  the  manufacturing  end  of  many  lines,  and  the 
waste  because  of  inefficient  management  is  In  some  instances 
enormous.  Proper  classification  of  employes  according  to 
their  qualifications  is  just  as  essential  in  office  work  as  in 
the  producing  end  of  the  business. 

The  proper  assigning  of  work  according  to  each  individual's 
ability  Is  a  matter  to  be  seriously  considered,  and  this  is 
uppermost  in  the  minds  of  those  who  are  using  the  efficiency 
system  or  otherwise  producing  your  product  at  a  minimum. 
This  being  a  fact,  why  neglect  the  clerical  end?  In  some 
cases  a  man  is  overcrowded,  whereas  another  individual  is 
not  doing  halt  a  day's  work.  Planning  office  work  requires 
good  management,  and  laxity  means  disorder  and  many  times 
irreparable  mistakes  because  blunders  In  office  work  are  often 
conveyed  to  the  other  fellow  by  Uncle  Sam. 

There  is  no  question  but  that  hundreds  ot  offices  are  over- 
crowded with  help  just  because  the  man  in  charge  is  not 
capable.  Mismanagement  in  this  respect  is  apparent  in  many 
cases,  and  one  of  the  primary  reasons  for  this  is  in  the  dis- 
tributing of  the  work  and  failing  to  arrange  things  so  that 
each  one  is  kept  comfortably  busy  throughout  the  day. 

In  many  cases  the  manager  of  an  office  Is  not  capable; 
sometimes  through  recklessness  because  of  his  affiliation  with 
the  business,  because  of  a  money  consideration,  or  for  the 
reason  that  the  cost  of  operating  an  office  seems  to  be  lost 
sight  of.  An  office  man  who  has  not  enough  to  keep  him 
busy  and  lags  and  becomes  indolent  and  loses  his  ambition. 
What  is  the  result?  Mistakes.  An  inactive  brain  through  the 
absence  of  anything  to  do  never  develops  properly.  There  is 
no  line  of  business  where  mistakes  are  made  easier  on  account 
of  not  being  kept  busy  than  in  an  office. 

You  may  be  strict  as  to  what  your  employes  should  and 
should  not  do,  over-cautious  that. they  do  not  talk  too  much 
to  each  other,  exceptionally  particular  that  they  reach  their 
place  of  business  on  the  minute  and  stand  for  no  nonsense, 
but  if  you  are  not  genuinely  capable  of  judging  what  a  day's 
work  is,  you  are  bound  to  have  an  unbalanced  working  force. 

One  great  fault  can  be  found  with  the  slowness  In  distribut- 
ing the  mail  in  the  morning.  If  the  man  who  has  this  in 
charge  takes  his  time  in  the  extreme,  the  distribution  of  the 
mail  to  the  clerical  help  is  slow,  the  best  part  of  the  morning 
is  wasted  and  the  employes  are  actually  idle.  The  one  who 
handles  the  mall  should  be  vigorously  on  the  Job  at  the  right 
time,  and  If  the  mall  Is  exceptionally  large  he  should  have 
an  assistant.  All  letters  should  be  opened  promptly  and 
handed  to  those  for  whom  they  are  Intended. 

Writing  letters  In  an  office  should  be  done  as  early  as  pos- 
sible, not  fooling  the  time  away  in  the  morning  and  com- 
mencing this  work  in  the  afternoon.  If  the  correspondence 
is  put  off  until  the  afternoon  the  mail  that  should  be  answered 
today  is  not  answered  until  tomorrow,  and  before  you  know 
it  you  have  a  vast  number  of  letters  a  week  old  that  have 
not  been  replied  to.  You  suddenly  find  that  there  is  an  accumu- 
lation of  such  things,  and  in  trying  to  catch  up  the  whole 
office  is  in  turmoil.  Then  it  appears  that  you  have  not  half 
enough  help,  whereas  the  trouble  lies  in  not  punctually 
replying  to  all  communications.  Punctuality  meaiLS  less  help 
and  better  work  because  everything  Is  fresh  and  taken  care 
of  In  the  proper  manner.  It  is  the  Indifferent  way  of  doing 
things  that  causes  all  kinds  of  misunderstandings  and  creates 
the  feeling  that  you  actually  require  more  help,  whereas  If 
the  work  were  well  done,  you  could  do  with  less. 

In  producing  anything,  costs  are  uppermost  In  the  mind  of 
the  manager.  It  the  costs  are  high,  an  Investigation  Is  in  order, 
but  in  the  office  nothing  ot  this  kind  seems  to  enter  the  minds 
ot  those  In  charge.  Useless  commands  are  given;  the  help 
in  numerous  cases  please  their  own  fancy  as  to  what  they 
should  accomplish.  If  Important  things  are  delayed,  the  ex- 
cuse is  "I  was  too  busy  to  attend  to  it".  The  office  manager 
in  many  instances  believes  what  Is  told  him  because  unques- 
tionably he  is  not  In  close  enough  touch  to  discrlminatc-be- 
tween  the  employe  who  is  efficient  and  the  one  who  Is  always 
dilatory.  It  seems  In  many  cases  to  be  a  do-as-you-ploase 
proposition.  There  Is  satisfaction  in  cleaning  up  the  desks 
every  night.    Without  system  time  Is  lost  and  energy  wasted. 


HE  General  Electric 
Co.  in  all  its  plants 
has  been  particular- 
ly active  in  general 
welfare  work  and 
especially     in     the 


promotion  of  preventative  work 
for  the  elimination  of  accidents. 
A  central  safety  committee  is 
maintained  with  headquarters 
at  the  Schenectady,  N.  Y.,  plant, 
and  members  of  this  committee 
are  located  in  each  of  the  other 
plants  at  Pittsfield,  Mass.,  Lynn, 
Mass.,  Harrison,  N.  J.,  and  Erie, 
Pa.  This  article  will  describe 
the  activities   in  this  direction   at  the  Pittsfield  plant. 

The  mediums  by  which  the  work  is  carried  on  consist  of 
a  safety  inspector,  whose  duty  it  is  to  locate  all  dangerous 
spots  and  unguarded  machines  in  the  factory  and  see  that 
they  are  properly  guarded;  lectures  on  safety  to  foremen 
and  other  employes,  impressing  the  necessity  of  care  in 
their  particular  vocations;  a  hospital  where  all  minor  in- 
juries are  treated  and  the  general  health. of  the  employes 
is  looked  after;  and  a  monthly  newspaper  giving  the  news 
of  the  factory  in  an  interesting  way,  and  at  the  same  time 
weaving  in  matter  to  emphasize  the  importance  of  paying 
attention  to  safety  measures. 

The  Safety  Inspector 

In  a  plant  employing  four  thousand  men,  the  duties  of 
a  safety  inspector  are  manifold.  There  is  the  need  of  con- 
tinually looking  through  the  different  factory  buildings, 
locating  the  dangerous  spots,  and  seeing  that  machines, 
gears,  belts,  and  other  moving  parts  are  well  guarded.  In 
a  factory  where  electrical  apparatus  is  the  principal  product, 
danger  of  injury  from  shock  must  be  guarded  against,  for 
in  the  different  testing  departments  electric  currents  at  high 
pressure  are  commonly  used.  The  safety  inspector  must 
see  that  suitable  protection  against  electric  shocks  is  pro- 
vided for. 

Instruction  in  Accident  Prevention 

Each  prospective  employe  of  the  General  Electric  Co.,  be- 
fore being  engaged,  is  subjected  to  a  physical  and  medical 
examination  to  discover  if  he  is  afflicted  with  any  contagious 
or  infectious  disease,  or  if  he  has  any  bodily  weakness  that 
would  impair  his  facilities  for  doing  his  work.  If  such  are 
discovered,  he  is  given  instructions  as  to  proper  treatment. 
On  entering  the  employ  of  the  company  each  employe  re- 
ceives  a   book   in   which   are   set    forth    instructions   that,    if 
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followed,  will  safeguard  him 
from  most  accidents.  Incorpor- 
ated therein  is  also  a  full  de- 
scription of  the  procedure  for 
applying  the  prone  method  ot 
resuscitation  from  electric  shock. 
But  the  instructive  work  does 
not  slop  after  the  employe  has 
been 'engaged.  From  time  to  time 
lectures  on  safety  are  given  to 
the  foremen  and  general  em- 
ployes. These  are  suited  to  the 
particular  classes  of  workmen  to 
whom  they  are  given;  for  in- 
stance, the  foundrymen  are  given 
a  lecture  on  the  prevention  ot 
accidents  in  the  foundry.  One  of  these  foundry  classes  is 
illustrated  above.  Other  classes  of  employes  are  given  talks 
in  the  same  way.  As  shown  in  Fig.  1  demonstrations  are  fre- 
quently given  to  illustrate  "first-aid"  practice.  A  lecture  room 
has  been  installed  in  which  the  foremen  are  given  lectures, 
and  at  times  halls  are  hired  in  the  city  of  Pittsfield  in  which 
general  lectures  are  given  that  are  open  to  all  employes  of  the 
company.  For  the  benefit  of  the  women  employes  of  the 
plant,  special  lectures  are  given  to  emphasize  the  danger  of 
catcliing  the  hair  and  clothing  in  moving  parts  of  machinery. 
Treatment  of  cases  of  fainting  and  the  method  of  employing 
the  prone  method  of  resuscitation  from  shocks  are  demon- 
strated from  time  to  time. 

The  Company  Hospital 
An  important  feature  of  the  work  is  the  maintenance  at 
the  plant  of  a  hospital  with  a  graduate  nurse  and  a  steward 
in  charge,  where  all  accidents,  even  trivial  ones,  may  bo 
properly  attended  to.  There  is  a  men"s  department  as  shown 
in  Fig.  4,  and  a  woman's  department  as  shown  in  Fig.  5, 
and  all  the  modern  surgical  appliances  are  at  hand  tor  the 
treating  of  wounds.  Besides  the  attention  which  is  given 
to  accidents,  the  nurse  and  steward  will  gladly  consult  with 
any  of  the  employes  in  regard  to  medical  or  surgical  treat- 
ment by  outside  physicians. 

Ready  for  instant  use  is  an  automobile  ambulance,  as 
Fig.  2  shows,  which  can  visit  the  scene  ot  an  accident  at 
once  and  convey  the  patient  to  the  emergency  hospital  or 
to  the  general  surgical  hospital  ot  the  city  ot  Pittsfield  It 
necessary.  In  the  Pittsfield  city  hospital,  the  General  Elec- 
tric Co.  also  maintains  a  bed  which  is  free  to  employes  in 
case  ot  sickness. 

"Current  News"— the  Factorj-  Newspaper 
Not    the    least    interesting   ot   the    methods    by    which    the 
gospel  of  accident  prevention  is  spread  among  the  employes 
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Tig.    2.     The   Eoepitil   Ambulance 


of  the  plant  Is  the  little  period- 
ical called  Current  News.  This 
la  a  monthly  publication  and 
about  four  thousand  copies  of 
each  issue  are  printed  and  dis- 
tributed gratis  to  the  employes. 
The  cost  of  getting  out  this 
publication  is  extremely  low 
and  it  is  distributed  by  being 
placed  in  a  convenient  loca- 
tion where  the  men  may  help 
themselves  when  leaving  the 
factory  after  being  paid  off. 
VIk.  fi  shows  a  copy  of  this 
paper  in  the  hands  of  a  work- 
man leaving  the  factory.  It  Is 
encouraging  to  note  that  very 
few  copies  are  found  scattered 
about  after  the  men  have  left, 
showing  that  the  paper  is  car- 
ried to  the  homes  of  the  men 
in  almost  every  instance.  This 
is  especially  to  be  desired,  as 
it  then  takes  its  place  in  the 
regular  reading  of  the  house- 
hold and  its  effect  Is  not  spent 
on  the  employes  alone,  but  on 
all  others  who  pick  it  up  and 


U   always   ready   for   a   BommonJ 

read  it,  and  some  of  these  may 
be  future  employes.  Thle  little 
paper  has  a  great  deal  of  the 
news  of  the  factory,  changes 
of  work,  notices  of  new  em- 
ployes and  those  leaving,  and 
any  items  of  interest  connected 
with  the  factory  work.  Sprin- 
kled freely  throughout  its  col- 
umns are  illustrations  showing 
the  safety  measures  that  are 
being  taken  and  especlaJly  is 
mention  made  of  any  accidents 
that  have  been  prevented.  An 
employe  who  saves  one  of  his 
fellow-workmen  from  accident 
is  publicly  commended. 

The  Company's  Restaurant 

While  not  properly  classed 
as  a  safety  measure,  the  com- 
pany maintains  a  restaurant  at 
which  the  employes  may  get 
wholesome  food  at  a  low  price. 
The  restaurant  4s  a  mo<lel  of 
cleanliness  and  in  it  is  incor- 
porated all  of  the  latest  culi- 
nary appliances  such  as  electric 


Fig.  4.     A  well  equipped  Hoapital  U  maintained 
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ranges,  electric  potato  peelers,  ice  ma- 
chines, food  choppers,  and  dish-washing 
machinery.  Unlike  most  other  shop 
restaurants,  this  one  furnishes  break- 
fast and  supper  as  well  as  dinner.  A 
full  course  meal  is  served  for  twenty- 
live  cents,  and  the  office  employes  are 
taken  care  of  at  special  tables.  The 
best  of  good  fellowship  comes  out  at 
these  noon-time  gatherings,  and  it  is  a 
great  improvement  over  the  patroniz- 
ing of  the  motley  collection  of  restau- 
rants which  spring  up  around  any  large 
factory. 
Classification  of  Accidents  and  Special 
Preventative  Methods  Employed 

On  taking  up  this  work,  the  welfare 
department  first  secured  the  statistics 
of  the  past  accidents  of  the  company, 
and  found  that  they  readily  classified 
themselves  in  importance  into  five  dis- 
tinct groups:  First,  and  greatest  in 
number,  were  the  accidents  due  to  elec- 
tric shocks;  second,  the  cases  of  foreign 
particles   in   the   eyes;    third,   the    foot- 


cases  in  which  employes  after  receiving 
shocks  have  been  brought  to  life  again. 

Eye  Accidents 

The  cases  of  foreign  particles  in  the 
eyes  have  been  largely  prevented  by 
the  provision  of  goggles  for  use  in  the 
foundry,  grinding,  and  other  depart- 
ments where  eye  accidents  have  been 
frequent.  These  goggles  are  worn  by 
male  and  female  operators  alike,  as 
shown  in  Fig.  S,  and  it  is  estimated  that 
in  the  foundry  alone  at  least  one  eye 
-  '  ri  month  by  the  wearing  of 
I  heir  use  is  made  compulsory 
.  ■us  work,  and  an  employe  re- 
fusing to  wear  them  is  discharged.  In 
the  last  year  there  has  not  been  a  single 
case  of  losing  an  eye,  and  but  very  few 
cases  where  foreign  bodies  have  done 
injury  to  the  eye.  The  right-hand  view 
in  Fig.  8  also  illustrates  the  head  cov- 
ering that  is  used  by  women  operators 
to  protect  the  hair  from  catching  in 
belts  or  machinery. 


Tig.    7.     Demonstrating    tbi 

burns  of  the  foundry;  fourth, 
the  punch  press  accidents;  and 
fifth,  strains  and  ruptures.  The 
welfare  department  took  up 
these  groups  of  accidents  suc- 
cessively, and  the  corrective 
measures  that  were  adopted  to 
apply  to  the  different  groups 
are  as  follows: 

Electric  Shoclss 

To  combat  the  cases  of  elec- 
tric shocks,  all  employes  are  in- 
structed in  the  rules  of  the  Na- 
tional Electric  Light  Associa- 
tion for  the  resuscitation  of  life 
by  the  prone  method.  These  in- 
structions are  supplemented 
from  time  to  time  by  demon- 
strations to  classes  of  the 
method  of  applying  this  treat- 
ment as  shown  in  Fig.  7.  For 
the  benefit  of  the  women  em- 
ployes, special  demonstrations 
of  the  prone  pressure  method 
are  conducted.  Fig.  3  shows 
one  of  these  classes.  Articles 
are  also  published  from  time  to 
time  in  Current  yews  illustrat- 
ing how  to  apply  this  method. 
It  is  gratifying  to  note  that 
since  1913  not  a  single  life  has 
been  lost  by  shock  at  this 
plant,    and    there    are    several 


Frone    Pressure    Method    of    Resuscitatit 


Confess"    Slices    for    preventing    Foot-burns    in    the    Foundry 


Foundry  Foot-burns 

Trouble  from  foot-burns  was 
formerly  frequent,  the  em- 
ployes of  the  foundry,  of  course, 
being  the  victims.  Molten 
metal,  leaking  or  running  over 
from  ladles  came  in  contact 
with  the  workmen's  feet,  and 
bad  burns  were  the  result.  This 
trouble  has  been  almost  entirely 
obviated  by  instructing  the  em- 
ployes in  the  benefits  of  wear- 
ing "congress"  shoes  while  at 
their  work  in  the  foundry.  A 
pair  of  these  shoes  is  shown  in 
Fig.  10.  Most  of  the  foot-burns 
of  the  foundry  seem  to  have 
-been  augmented  by  the  catch- 
ing of  the  molten  metal  upon 
the  lacing  of  the  ordinary  shoe. 
A  laced  shoe  is  particularly 
hard  to  free  from  the  foot 
rapidly,  and  the  result  is  that 
the  metal  catching  upon  the 
shoe  burns  through  before  the 
metal  or  shoe  can  be  taken  off. 
In  case  the  employe  steps  into 
or  on  molten  metal  it, is  impos- 
sible to  get  a  laced  shoe  off 
quickly  enough  to  prevent  se- 
rious burning.  The  surface  of 
a  congress  shoe  over  the  instep 
is    perfectly    smooth,    it    being 
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Fig,   11.     A  Wockly  Report   of  all  Accidents 


ado  by  the  Hospital 


in  the  press  department  are  con- 
tinually cautioned  against  putting 
fingers  under  dies,  and  notices  to 
this  effect  are  conspicuously 
posted.  Moreover,  every  punch 
press  operator  is  provided  with  a 
pair  of  pliers  like  those  in  Fig. 
15  before  they  were  "caught"  by 
the  press,  for  a  pair  of  fingers  is 
worth  more  than  the  best  pair  of 
pliers  made.  Many  of  the  presses 
are  fitted  with  the  Bliss  non-re- 
peating attachment  to  make  dou- 
bly sure  that  the  presses  do  not 
repeat  and  cause  accidents. 

Sprains  and  Ruptures 

The  injuries  due  to  sprains  and 
ruptures  were  found  hardest  of 
all  to  cope  with.  The  activities 
have  been  directed  along  educa- 
tional lines,  giving  frequent  lec- 
tures to  employes  to  show  them 
the  precautions  to  observe  when 
lifting.  At  these  lectures  the  ser- 
vices of  physical  instructors  have 
been  secured,  and  as  illustrated  in 


Tig,  12.     Accident  Reports  are 


Fig.    13.     The   Ac 


hold  on  the  foot  by  elastic  gores 
at  the  sides,  fonsequently,  wtien 
mollen  metal  strikes  the  surfaco 
of  the  shoe,  it  runs  off,  as  nothijiK 
tends  to  make  it  cling.  In  case 
of  stepping  into  molten  metal,  the 
shoe  may  be  kicked  olf  very  quick- 
ly. By  the  use  of  congress  shoes 
that  may  be  quickly  slipped  on  or 
ofl',  these  accidents  have  alnio.st 
eiitlroly  ceased.  During  the  throe 
months  previous  to  this  writing, 
there  was  not  one  case  of  foot- 
burn. 

Punch  Press  Accidents 
The  injuries  to  hands  from 
punch  presses  are  always  a  serious 
factor  in  the  casualty  list  of  a 
factory.  These  arise  from  ono 
general  source — the  placing  of  lin- 
gers between  punch  and  die.  Con- 
tributory causes  are  the  "repeat- 
ing" of  the  press  and  the  care- 
lessness of  the  operator  in  trip- 
ping the  press.  To  combat  this 
class   of    accidents,    the    employes 
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Fig.    16.     A   Pair  of   Pliers   spoiled— but  a   Pair   of    Fingi 

Fig.  9,  the  wrong  and  right  ways  ot  lifting  are  demonstrated. 

There  is  probably  no  more  efficient  way  of  impressing  these 

precautions  in  lifting  than  by  a  demonstration  of  this  kind. 

Results  of  Accident  Prevention  Work 

Since  the  inception  of  the  preventative  work,  long  strides 
have  been  made  in  reducing  the  number  of  accidents  at  the 
Pittsfield  works.  The  general  safety  committee  has  gotten 
out  rules  and  regulations  for  crane  operators  that  have  been 
standardized  and  adopted  by  other  factories.  From  the 
records  of  accidents  that  have  been  kept,  many  interesting 
points  have  been  brought  out. 

Every  accident  is  reported  in  triplicate,  and  facsimile  re- 
ports are  shown  in  Fig.  12.  One  copy  of  this  report  is  filed 
with  the  hospital,  one  with  the  safety  inspector,  and  the 
third  goes  to  the  employment  department  where  it  is  re- 
ported to  the  state.  Also  each  week  a  summarized  report, 
a  facsimile  of  which  is  reproduced  in  Fig.  11,  is  compiled 
and  filed  with  the  same  departments.  From  these  data  it  is 
easy  to  see  the  progress  that  is  being  made  in  the  work, 
and  to  note  any  new  accidents  that  may  have  taken   place. 

Fig.  14  shows  an  interesting  chart  of  the  accidents  for  the 
past  three  years  at  the  Pittsfield  plant.  This  is  plotted  in 
proportion  to  the  number  of  employes  in  order  to  allow  for 
fluctuations.  The  upper  dotted  line  shows  the  curve  result- 
ing from  the  accidents  in  1912.  The  1913  curve  below  shows 
a  considerable  decrease  in  the  percentage,  and  the  lowest 
curve,  which  is  for  1914,  shows  a  still  better  average.  Fig. 
13  shows  the  average  of  the  ratios  of  all  accidents  for  three 
years,  and  it  is  gratifying  to  note  that  the  curve  repre- 
sents an  almost  constant  decrease. 

An  interesting  diagram  is  the  one  shown  in  Fig.  16  in 
which  has  been  charted  the  combined  accidents  for  a  cer- 
tain period  and  the  hours  between  which  they  occurred. 
From  this  it  will  be  seen  that  by  far  the  greater  number  of 
accidents  occur  in  the  morning  between  the  hours  of  8  and  11. 
The  reason  advanced  for  this  is  that  during  this  period 
the  men  have  become  fatigued  during  their  long  morning's 
work,  and  there  is  a  rush  to  get  work  completed  by  the 
noon  hour.  The  combination  of  this  fatigue  and  the  extra 
pressure  exerted  to  get  things  accomplished  is  no  doubt 
responsible  for  the  Increased  accidents  at  this  time. 
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It  the  evidence  of  the  past  three  years  forms  a  criterion, 
It  is  certain  that  within  a  short  time  the  safety  inspectors, 
nurse  and  steward  ot  the  hospital,  and  even  the  ambulance 
driver  at  the  Pittsfield  plant  of  the  General  Electric  Co. 
will  have  "worked  themselves  out  of  their  jobs." 
«     •     • 

LEVETT  MAGNALITE  PISTONS 
The  accompanying  illustration  made  from  an  "X-ray  draw- 
ing" shows  the  internal  reinforcing  ribs  of  the  magnalite 
pistons  made  by  the  Walker  M.  Levett  Co.,  10th  Ave.  and  36th 
St.,  New  York  City.  Magnalite  is  a  special  aluminum  alloy 
having  a  thermal  conductivity  several  times  that  ot  cast  iron, 
and  a  specific  gravity  slightly  less  than  that  ot  aluminum. 
Light  weight  pistons  of  high  thermal  conductivity  are  advan- 
tageous for  modern  high-speed  internal  combustion  motors. 
Light  reciprocating  parts  permit  high  rotative  speeds  to  be 
attained,  making  possible  the  development  of  great  power  in 
comparatively  small  and  light  motors.  The  system  of  inter- 
nal ribbing  distributes  the  metal  to  the  best  advantage  and  in- 


x-ray  Drawing  of  Levett  Magnalite   Piston,   showing  Internal  Bibs 

creases  the  thermal  conductivity  so  that  danger  ot  the  alloy 
melting  at  the  high  temperatures  obtained  in  gas  engine 
cylinders  is  practically  eliminated. 

•  •     • 

"WIRELESS  TELEPHONY  RECOBD 
A  remarkable  achievement  in  wireless  telephony  was  ac- 
complished September  30  when  the  human  voice  was  trans- 
mitted from  Washington  to  California,  a  distance  ot  2500 
miles  without  wires^  The  message  was  transmitted  from  New 
York  to  Arlington,  Va.  by  wire  and  thence  to  Mare  Island, 
Cal.  through  the  air.  The  following  day  conversation  was 
held  by  wireless  from  the  Atlantic  seaboard  to  Hawaii,  a 
distance  ot  4600  miles.  The  engineers  ot  the  American  Tele- 
phone &  Telegraph  Co.  and  the  Western  Electric  Co.  have  been 
working  on  the  problem  ot  wireless  telephony  for  years.  The 
success  achieved  probably  insures  the  establishment  ot  trans- 
atlantic wireless  communication  when  the  disturbed  condi- 
tions in  Europe  are  settled. 

*  •     • 

DAILY  COMMERCE  REPORTS 
The  Department  of  Commerce,  Washington.  D.  C.  has  for 
some  months  been  publishing  a  daily  journal  called  Com- 
mercc  Reports.  E.  E.  Pratt,  Chief  of  Bureau,  has  sent  out  a 
circular  letter  calling  attention  to  the  value  of  this  publication 
to  sales  managers.  He  states  that  American  business  men 
cannot  afford  to  overlook  a  publication  which  secures  informa- 
tion from  three  hundred  consular  officials  located  in  every 
part  of  the  world.  The  publication  contains  special  articles 
prepared  by  commercial  attachi?s  and  agents  of  the  Depart- 
ment of  Commerce,  stationed  at  the  most  important  centers 
of  foreign  trade.  Lists  of  firms  in  foreign  countries  anxious 
to  buy  American  goods  and  represent  American  manufactur- 
ers are  published  daily.  The  subscription  price  of  Commerce 
Reports  is  J2.50  a  year. 
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OXY-ACETYLENE  WELDING  PRACTICE^ 


WELDING    OF    MALLEABLE    IBON    AND    COPPER    AND    COPPER    ALLOYS 


Tig.   1.     Graphic   Illustration    of   Movement   of   Torch    when    welding  Steel 

THE   melting   point    of   ordinary   machine   steel   Is   about 
2650  degrees  F.,  that  of  wrought  iron  about  2740  de- 
grees F.,  while  that  of  cast  Iron  varies,  depending  on 
the   composition,   from   2000   to   2200   degrees   F.     Hence,   the 
welding  of  wrought  iron  and  steel  presents  a  problem  entirely 
different  from  that  involved  in  the  welding  of  cast  Iron. 
Metallurgy  of  Iron  and  Its  Relation  to  Weldlngr 

Iron  is  one  of  the  chemical  elements,  existing  in  large  quan- 
tities in  nature  in  the  form  of  ores.  These  ores  are  reduced 
by  various  processes  and  from  them  is  produced,  first,  pig 
iron.  In  the  production  of  ordinary  castings,  the  pig  iron  Is 
rcmi'ltcd  and  mixed  with  scrap  castings  and  other  materials, 
to  produce  what  the  foundryman  desires.  The  metal,  how- 
ever, retains  all  the  characteristics  of 
pig  iron,  except  that  its  constituents 
vary  in  quantity.  All  cast  iron  consists 
of  pure  iron  mixed  with  different  pro- 
portions of  carbon,  silicon,  manganese, 
sulphur  and  phospliorus.  There  are 
other  elements,  but  they  exist  in  such 
Biiiall  amounts  and  have  such  a  slight 
effect  on  the  quality  of  the  metal  that 
tbey  need  not  be  considered  hen  . 
Ntjne  of  them  requires  serious  consid- 
oralion  except  carbon,  silicon,  sulphur, 
phosphorus,  and  manganese.  These 
elements  may  be  valuable  or  not,  de- 
pending on  conditions,  but  sulphur  and 
phosphorus  are  always  injurious  in  ordi- 
nary iron,  and  their  percentage  is  kept 
as  low  as  possible.  Thoy  do  not  gen- 
erally bother  the  welder,  and  therefore  need  not  be  further 
considered. 

Carbon  exists  in  pig  iron,  or  ordinary  cast  iron,  in  two 
conditions,  which  ore  called  "combined"  carbon,  and  "free"  or 
"graphitic"  carbon.  The  combined  carbon  exists  as  carbide  of 
Iron,  or  in  other  words,  it  is  alloyed  with  the  iron  forming 
a  definite  chemical  compound.  Graphitic  carbon  exists  in  the 
free  state  as  graphite,  and  can  be  noticed  in  very  soft  pig 
iron,  as  it  will  blaclten  the  fingers  or  make  a  mark  on  white 
paper.  Cast  Iron  contains  a  total  amount  of  carbon  varying 
from  about  2^2  to  4%  per  cent.  The  percentage  of  graphitic 
carbon  In  a  cast  iron  having  a  given  total  amount  of  carbon, 
varies  in  accordance  with  the  size  of  the  casting  and  the 
rapidity  with  which  it  is  cooled.  Slow  cooling  of  a  large  east- 
ing increases  the  percentage  of  graphitic  carbon,  while  the 
total  amount  of  carbon  remains  the  same.  This  graphitic  car- 
bon exists  in  the  iron  in  the  shape  of  plates  between  the 
grains,  and  it  is  evident  that  the  larger  these  plates  are, 
the  weaker  the  iron.  It  Is  well  known  that  large  castings 
have  less  tensile  strength  per  square  inch  than  small  castings 
poured   from  the  same  ladle. 

There  is  a  variety  of  cast  iron  known  as  "white"  Iron  which 
contains  no  graphitic  carbon.  It  is  sometimes  called  "chilled" 
iron,  because  when  iron  is  cast  against  a  steel  or  iron  chill 
plate,  or  other  cold  surface,  it  cools  quickly  and  the  quality 
of  Intense  hardness  which  is  desirable  in  certain  castings  is 


Tig.   2.     Section  of  Defective  Weld   in   Steel   Bi 


obtained.  It  is  called  white  iron  on  account  of  its  silvery 
appearance  when  broken.  Iron  suitable  for  chilling  has  a 
smaller  percentage  of  silicon  and  a  larger  percentage  of  man- 
ganese than  ordinary  cast  iron,  because  silicon  has  the  prop- 
erty of  preventing  carbon  from  combining  with  iron,  while 
manganese  has  exactly  the  opposite  effect.  It  might  be  stated 
here  that  this  is  the  reason  why  ordinary  cast  iron  Is  unsuita- 
ble for  welding  rods.  Ordinary  castings  do  not  require  a  high 
percentage  of  silicon,  and  a  reasonable  amount  of  manganese 
is  not  objectionable  but  is  of  some  advantage  at  times  in  mak- 
ing the  iron  close-grained  and  strong  and  in  counteracting  the 
bad  effects  of  sulphur.  Therefore,  welding  rods  are  made 
from  iron  which  is  high  in  silicon  and  low  In  manganese,  so 
the  metal  in  the  weld  may  be  soft  and  readily  machined. 
On  account  of  the  size  of  the  grains  In  a  cast-iron  fracture, 
it  is  well  known  to  everyone  handling  It  that  It  Is  crystalline. 
A  magnifying  glass  will  readily  disclose  this  fact.  It  Is  not, 
however,  so  well  known,  and  indeed  not  so  well  as  It  should 
be,  that  steel  is  equally  as  crystalline  as  cast  iron;  for  in- 
stance, a  piece  of  hardened  tool  steel  does  not  appear  to  be  so, 
and  in  the  case  of  some  high-speed  steels,  the  fracture  ap- 
pears almost  amorphous.  It  is  very  common  to  hear  the  ex- 
pression, "that  piece  of  steel  broke  because  It  was  crystallized." 
It  is  still  less  commonly  known,  and 
indeed  many  metal  workers  do  not  be- 
lieve, that  wrought  iron  is  of  crystalline 
structure,  but  it  Is  a  fact.  This  Is  very 
readily  seen  by  comparatively  low  power 
magnification  under  a  microscope,  of  a 
properly  prepared  specimen.  Every 
blacksmith  knows  that  a  piece  of 
wrought  iron  nicked  and  broken  across 
the  anvil  will  show  a  more  or  less  crys- 
talline fracture,  although  it  is  fre- 
<iuently  attributed  to  defective  material 
or  sudden  shock,  or  some  other  more  or 
less  obscure  cause. 

Difference  between  Cast  Iron,  Wrouifht 

Iron  and  Steel 
The  essential  difference  between  cast 
iron,  wrought  iron  and  steel  is  the  per- 
centage of  carbon  contained  In  them.  As  before  stated,  cast 
iron  varies  from  2%  to  41,2  per  cent,  while  steel  contains  from 
0.05  to  2  per  cent,  wrought  iron  containing  0.05  per  cent,  or 
less.  The  essential  difference  between  steel  and  wrought 
iron,  using  the  terms  in  their  commercial  sense,  is  simply  in 
the  method  of  manufacture.  Wrought  iron  is  made  by  pud- 
dling cast  iron  in  a  reverberatory  furnace  until  the  carbon  is 
burned  out  of  it.  The  resulting  pasty  mass,  which  is  full  of 
slag,  Is  then  squeezed  In  a  hea\T  press  which  forces  the  slag 
out  of  it,  as  it  is  more  liquid  than  the  Iron.  It  is  then  re- 
heated, passed  through  sets  of  rolls,  and  If  a  better  quality  is 
desired,  cut  in  short  lengths,  piled  together,  heated  and  again 
rolled.  However,  It  Is  Impossible  by  this  process  to  remove 
all  the  slag,  and  this  can  be  detected  with  a  magnifying  glass, 
and  frequently  seen  by  the  naked  eye  In  a  bar  of  wrought 
iron.  This  slag  tends  to  weaken  the  Iron,  not  only  because 
it  has  no  tensile  strength  Itself,  but  because  It  prevents  the 
grains  from  coming  Into  intimate  contact. 


•  Tor  ninterlal  on  oxy-ncot.vlene  weliUnR  previously  published  In  MAcniNKRT. 
""'  "Oxyacet,vleiio  Weldlnit  nnd  Cuttliii;  Equlpuicnt,"  •'Preparation  of  the 
Work  for  Ox.vaoctylcne  WeldlnB."  and  "Prnctlcc  of  the  Oi.v-acci.vlone 
WcldlUE    Trocess."    In     the    Oclolier.    lOl."".    number. 

t  Address:    Rochester  WoldluR   Works,   Itochester.   N.   T. 
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steel  is  produced  by  melting  cast  iron,  either  in  a  Bessemer 
or  open-hearth  furnace  for  ordinary  material,  or,  in  the  case 
of  high  quality  materials  for  tools,  etc.,  in  crucibles.  A  Bes- 
semer furnace  operates  by  burning  out  the  carbon  entirely, 
leaving  a  mass  of  melted  iron.  The  necessary  amount  of  car- 
bon is  added  by  the  use  of  ferro-mangancse  or  other  high- 
carbon  material,  and  the  steel  poured  into  ingots  which  are 
rolled  down  to  the  various  shapes  and  sizes  desired.  The 
open-hearth  furnace  is  different  from  the  Bessemer  in  that 
there  is  no  air  blast  used  to  burn  out  the  carbon  and  that  a 
better  mixture  can  be  obtained,  because  the  process  is  slower 
and  under  better  control.  It  produces  a  better  and  more  uni- 
form grade  of  steel  than  the  Bessemer  furnace,  and  is  uni- 
versally used  at  the  present  time  where  the  best  quality  is 
desired. 

It  is  evident  that  the  melting  process  eliminates  nearly  all 
possibility  of  slag  in  the  metal.  Slag  is  lighter  than  melted 
iron  and  tends  to  rise  to  the  surface  of  the  liquid  mass,  while 
in  the  puddling  process  the  stirring  up  of  the  iron  oxidizes 
part  of  it  and  mixes  it  with  the  body  of  the  metal  from 
whicli  it  cannot  escape. 

A  crucible  is  in  reality  a  small  open-hearth  furnace,  and  its 
use,  as  has  been  stated,  is  confined  to  tool  steel  which  requires 
careful  control  of  the  carbon  and  other  elements  in  it,  small 
quantities  of  which  materially  affect  the  composition  and 
action  in  service.  It  is  also  necessary  to  have  great  unifor- 
mity in  the  product  which  can  be  best  obtained  by  handling 
small  quantities  of  it  at  a  time. 

Weldintr  of  Steel 

The  steels  which  the  welder  will  meet  most  frequently 
contain  from  0.20  to  0.45  per  cent  carbon,  and  are  called 
ordinary  low-carbon  steels,  that  is,  they  do  not  have  any  ele- 
meats  in  them,  such  as  chromium,  vanadium,  tungsten,  nicltel, 
etc.,  which  have  in  the  last  few  years  been  alloyed  with 
ordinary  steel  to  obtain  very  high  tensile  strength  and  elastic 
limit,  and  which  are  mostly  used  in  automobile  construction 
so  as  to  obtain  maximum  strength  and  service  with  the  least 
possible  weight. 

The  carbon  in  ordinary  carbon  steels  varies  with  the  uses 
to  which  they  are  put.  For  instance,  boiler  sheets  will  run 
about  0.18  per  cent,  spring  steel  about  1  per  cent,  steel  for 
railroad  axles  about  0.40  per  cent.  There  are  many  varieties 
of  steel  having  carbon  between  these  points;  it  will  be  found 
in  practice  that  the  steels  with  the  least  carbon  weld  most 
easily  and  give  the  best  rssults.  The  reason  for  this  is  that 
when  steel  is  melted,  as  in  the  welding  process,  the  carbon 
is  more  or  less  burned  out  of  it,  and  unless  great  care  is 
taken,  the  steel  w-ill  be  burnt.  The  greater  the  amount  of 
carbon,  the  greater  the  danger.  Steel  may  be  overheated 
without  burning,  but  if  it  is  once  burnt,  it  cannot  be  restored 
except  by  remelting  it. 

Burning-  of  Steel 

Some  explanation  in  regard  to  the  burning  of  steel  may  bs 
of  assistance  in  making  clearer  some  things  that  the  welder 
will  encounter,  and  help  him  to  avoid  trouble.  As  stated, 
steel  is  composed  of  crystalline  grains,  which  are  smaller  or 
larger  according  to  the  process  of  manufacture.  These  grains 
are  separated  from  each  other  by  thin  membranes  which  vary 
in  composition,  their  thickness  and  nature  depending  on  the 
percentage  of  carbon,  and  the  heat-treatment  and  working  to 
which  the  steel  has  been  subjected.  During  the  process  of 
melting  steel  with  the  torch,  the  metal  is  subjected  to  a  very 
high  temperature.  If  this  temperature  is  high  enough,  and 
the  steel  is  left  in  contact  with  the  heat  long  enough,  it  has 
been  found  that  atmospheric  oxygen  finds  its  way  between 
the  grains  and  combines  with  some  of  the  carbon,  forming 
carbon  monoxide,  forcing  the  grains  apart,  and  malting  the 
metal  brittle.  This  action  is  intensified  by  the  film  of  oxide 
formed  by  the  action  of  the  oxygen.  This  makes  it  impossible 
to  restore  the  steel  by  heating  to  a  lower  point  and  forging 
it,  as  the  grains  will  not  again  cohere.  In  other  words,  burn- 
ing is  a  mechanical  separation  of  the  crystalline  grains. 

The  welding  rod  ordinarily  used  for  welding  steel  contains 
very  little  carbon,  being  generally  made  of  Norway  iron.     In- 


asmuch as  the  less  the  carbon  the  less  the  chance  of  burning, 
the  metal  added  in  welding  is  not  burnt  if  ordinary  care  is 
used,  but  if  the  parts  welded  are  of  high-carbon  steel,  the 
metal  next  to  the  weld  is  damaged,  with  the  result  that  while 
the  weld  itself  remains  intact,  the  piece  breaks  next  to  the 
weld.  It  is  impossitile  to  burn  wrought  iron,  as  it  has  prac- 
tically no  carbon.  Another  thing  that  should  be  realized  is 
that  while  wrought  iron,  which  has  practically  no  carbon, 
melts  at  about  2750  degrees  F.,  the  melting  temperature  of 
steel  decreases  as  the  percentage  of  carbon  increases,  and 
steel  with  ly^  per  cent  carbon  melts  at  about  2300  degrees  F. 
Not  only  is  this  true,  tut  it  is  also  a  fact  that  the  more  car- 
bon the  steel  contains,  the  longer  time  it  takes  to  solidify 
after  melting,  the  same  as  cast  iron  does,  while  wrought  iron 
solidifies  almost  instantly.  These  two  things,  the  lowering 
of  the  melting  point  and  the  length  of  time  the  metal  stays 
melted,  make  high-carbon  steel  particularly  susceptible  to 
burning.  It  is  therefore  practically  impossible  to  weld  high- 
carbon  steel,  at  least  steel  containing  over  1  per  cent  carbon, 
and  the  larger  the  section,  the  more  difficult  the  work  is.  as 
it  has  to  be  kept  under  the  influence  of  a  high  temperature 
for  a  longer  time. 

What  has  been  said  does  not  refer  to  steel  that  has  simply 
been  overheated.  This  condition  is  brought  about  by  heating 
to  a  very  high  temperature,  but  not  above  the  melting  point. 
Such  steel  can  be  restored,  at  least  to  a  certain  degree,  by 
heat-treatment,  and  will  also  be  helped  by  forging,  if  this  is 


possible.  It  is  frequently  claimed  that  burnt  steel  can  be 
restored  by  the  use  of  a  flux  or  by  various  methods  of  treat- 
ment. It  is  evident  from  the  explanation  given  that  this  is 
not  possible,  and  that  where  so-called  "burnt"  steel  has  been 
restored,  it  has  not  really  been  burnt  but  simply  overheated. 

Methods  for  Welding  Steel 

The  methods  used  in  welding  steel  are  somewhat  different 
from  those  followed  in  the  case  of  cast  iron.  The  ordinary 
steels  handled  by  the  welder  solidify  quickly:  there  is  there- 
fore a  greater  danger  of  the  metal  not  being  thoroughly 
united  at  all  points,  resulting  in  cold-shuts.  The  welding  wire 
is  more  likely  to  be  burnt  on  account  of  its  comparatively 
small  section.  Therefore,  it  is  necessary  that  the  method 
of  handling  the  torch  and  welding  rod  suit  these  conditions. 
It  is  possible  in  the  case  of  cast  iron  at  times  to  use  a  V 
with  an  angle  of  less  than  90  degrees;  in  fact,  it  is  sometimes 
advisable  to  do  so.  In  the  case  of  steel,  however,  unless  it 
is  less  than  's  inch  thick,  the  90-degree  angle  must  be  main- 
tained, or  the  bottom  of  the  weld  will  not  be  sound  or  will 
consist  of  a  series  of  cold-shuts  and  laps.  Again,  if  the 
torch  is  used  to  widen  the  V,  a  series  of  craters,  so  to  speak, 
is  likely  to  be  formed,  which  are  exceedingly  difficult  to  elimi- 
nate. These  craters  are  caused  by  the  metal  in  the  center 
being  colder  than  the  metal  around  the  edges,  due  to  the  con- 
duction of  the  heat  away  from  the  bottom  of  the  crater,  or  to 
the  fact  that  it  is  not  possible  to  get  the  point  of  the  flame 
far  enough  into  the  hole  to  melt  it.  The  only  way  to  avoid 
them  is  to  move  the  torch,  giving  the  tip  a  circular  motion 
around  the  hole,  until  the  surrounding  metal  is  brought  to  a 
temperature    suflioiently    high    to    prevent    the    conduction    of 
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heat,  when  a  sudden  lifting  of  the  torch  will  allow  the  metal 
to  flow  together.  This  circular  motion  of  the  torch  has  been 
found  to  be  the  most  satisfactory  way  to  weld  steel.  It  is 
very  difficult  to  describe,  but  once  seen  it  is  easy  to  under- 
.stand.  The  author  knows  of  nothing  that  it  resembles  so 
much  as  a  helical  spring  crushed  down  sideways  as  shown  in 
Fig.  1,  the  torch  tip  following  the  path  of  the  spring  wire, 
advancing  a  little,  as  from  coil  to  coil,  at  each  revolution. 
The  speed  of  rotation  and  advance  have  to  be  made  to  suit 
the  work.  Of  course,  in  heavy  welds  this  cannot  be  done, 
as  metal  is  added.  In  this  case  the  wire  should  be  used  as  a 
sort  of  a  center  around  which  the  torch  is  oscillated,  the 
path  being  somewhat  more  than  a  half  circle.  In  this  case 
the  wire  should  never  be  removed  from  the  pool  of  melted 
steel,  as  the  tendency  is  then  to  burn  it.  The  flame  should  not 
l)e  turned  directly  against  the  welding  wire,  but  kept  far 
enough  away  from  it  so  that  while  the  wire  is  melted,  the 
tlame  does  not  touch  it;  and  the  flame  should  not  be  kept 
on  the  metal  any  longer  than   is  absolutely  necessary. 

Steel  does  not  form  a  comparatively  large  melted  pool  as  In 
the  case  of  cast  iron,  and,  therefore,  it  is  necessary  to  be 
careful  about  welding  the  edges.  As  soon  as  the  metal  is 
l)i'ought  to  the  melting  point,  if  the  torch  be  raised  suddenly, 
tli(i  metal  which  has  been  blown  into  a  shallow  cup  shape 
by  the  force  of  the  blast,  will  at  once  become  level  and  solid- 
ify. Hence  a  good  steel  welder  keeps  his  torch  constantly 
in   motion,   using   the   rotary   movement   and   quick   elevation. 

From  what  has  been  said  of  the  danger  of  burning  steel, 
it  Is  evident  that  it  is  Important  to  use  the  right  size  of  tip. 


Fig.   6.     The  Other  End  of   Piece  in   Fig.   3  magniBcd 

neither  too  large  nor  too  small,  and  also  to  provide  .suflicient 
sizes  of  wire  to  prevent  the  burning  to  which  it  is  liable.  The 
author  finds  that  three  sizes  are  sufficient  for  the  majority  of 
the  work  of  an  ordinary  welding  shop — 1/16,  %,  and  3/16  inch. 

It  Is  evident  that  on  account  of  the  affinity  of  iron  for 
oxygen  at  a  high  temperature,  the  flame  should  be  neutral, 
and  not  only  this,  but  there  should  be  no  oxygen  escaping 
from  the  torch  where  it  can  combine  with  the  melted  metal. 
This  is  particularly  important  in  the  case  of  steel.  The 
writer  knows  of  instances  whore  It  was  Impossible  with  a 
certain  type  of  torch  to  produce  satisfactory  welds,  while 
another,  which  used  less  oxygen,  gave  entirely  satisfactory 
results.     This  emphasizes  the  importance  of  good   apparatus. 

It  should  be  remembered  that  the  weld  is  only  a  casting, 
and  that  It  has  received  no  forging  or  other  treatment  to 
rellne  the  grain  and  to  make  the  metal  stronger.  In  a  few- 
eases  an  extra  amount  of  metal  can  be  added  to  the  weld  and 
the  piece  drawn  out  with  a  hammer,  or  otherwise  worked  to 
produce  a  stronger  metal,  but  this  cannot  generally  be  done 
where  the  dimensions  of  a  piece  must  be  maintained.  It  is 
possible,  however,  by  heat-treatment,  to  Increase  the  tensile 
strength  and  elastic  limit  of  the  metal  to  a  certain  extent. 
Heat-treatment  of  Welded  Steel 

In  the  case  of  a  small  piece,  allow  the  steol  to  cool  down 
after  being  welded  until  the  color  disappears.  It  can  then 
be  again  heated  with  the  torch,  testing  it  with  a  magnet  until 
l!ie  magnet  is  not  attracted.     It  can  then  be  allowed  to  cool. 


It  has  been  found  that  this  treatment  makes  the  metal 
tougher.  In  the  case  of  a  large  piece,  if  it  is  not  too  expen- 
sive, it  can  be  heated  with  a  torch,  or  otherwise  in  a  forge 
to  a  temperature  at  which  it  will  not  attract  a  magnet.  The 
important  thing  is  to  have  the  temperature  uniform  through- 
out, and  allow  it  to  cool  uniformly.  The  larger  the  piece, 
the  less  the  rapidity  with  which  it  will  cool  when  exposed 
to  the  air.  Small  pieces  should  be  protected  during  cooliDg. 
while  large  pieces  may  be  allowed  to  cool  in  the  open. 

Another  treatment  which  is  of  advantage  at  times,  but 
which  is  difficult  to  apply  to  a  small  piece,  is  what  is  known 
as  the  "Coffin  toughening  process."  In  consists  in  heating  the 
steel  just  above  the  recalescenco  point,  or  to  the  temperature 
where  it  will  not  attract  a  magnet,  plunging  it  into  cold 
water  In  a  dark  place,  until  the  red  color  just  disappears, 
when  it  is  removed  and  allowed  to  cool  in  the  air.  It  will 
be  noted  that  this  is  approximately  the  same  as  the  ordinary 
hardening  and  tempering  process,  but  for  toughening  pur- 
poses it  should  never  be  applied  to  anything  but  compara- 
tively low-carbon  steels.  It  produces  an  intensely  tough 
structure,  and  if  properly  carried  out,  gives  very  good  results, 
although  the  best  results  are  only  obtained  if  the  metal  is 
forged  before  heat-treating. 

The  heat-treatment  of  alloy  steels  is  quite  a  complicated 
process,  and  can  only  be  carried  out  with  the  proper  appa- 
ratus. No  welding  shop  with  which  the  writer  is  acquainted 
has  any  facilities  for  doing  this  work,  and  as  the  ordinary 
welding  rod  does  not  have  the  necessary  ingredients  to  make 
a  truly  homogeneous  weld,  and  as  at  the  best  the  weld  is 
only  a  casting,  the  welding  of  alloy  steels  should  be  avoided. 
It  is  true  that  in  special  cases  and  where  there  is  a  knowledge 
of  the  character  of  the  metal,  fair  results  may  be  obtained, 
but  this  information  is  not  possessed  by  the  average  weld- 
ing shop  doing  repair  work,  and  it  is  best  to  restrict  the 
welding  operation  to  materials  which  it  is  known  can  be 
welded  successfully,  because  no  good  comes  from  attempting 
work   beyond  the  limitations  of  the  process. 

General  Considerations 

It  would  appear  perfectly  feasible  to  use  welding  as  a  pro- 
cess for  joining  steel  parts  wherever  riveting  is  now  em- 
ployed. In  many  cases  it  is  possible  to  do  so,  but  in  many 
other  cases  it  is  not  advisable.  While  a  riveted  joint  is  im- 
perfect in  many  respects,  and  a  poor  mechanical  construction, 
yet  its  strength  and  the  practices  followed  in  making  it  are 
so  well  known,  that  the  riveted  joint  is  certain  to  remain. 
The  lack  of  knowledge  of  the  technique  of  welding,  th?  scar- 
city of  competent  welders,  and  the  prices  of  the  gases,  often 
make  the  cost  of  welding  prohibitive  and  the  quality  of  the 
work  uncertain,  when  an  attempt  to  replace  a  riveted  joint  l.'s 
made.  The  time  will  come  when  large  structural  work 
will  be  done  by  the  oxy-acetylene  process,  but  the  time  has 
not  yet  arrived  when  it  can  be  relied  u*on  as  well  as  present 
methods.  However,  the  welding  of  steel  by  this  process  is 
being  extended  every  day,  and  things  are  done  now  which 
were  not  dreamed  of  a  tew  years  ago.  Therefore  the  further 
extension    of    the    possibilities    may    be    reasonably    expecte*!. 

Many  of  the  defects  which  occur  in  a  cast-iron  weld  are 
likely  to  occur  in  a  steel  weld,  some  of  them  being  more  fre- 
quent and  more  difficult  to  avoid.  The  most  serious  Is  a  lap 
of  the  hot  metal  on  top  of  the  cold;  this  Is  an  exceedingly 
common  defect  with  new  welders.  It  is  much  more  likely 
to  occur  in  a  large  piece  than  in  a  small  one;  in  fact,  the 
larger  the  piece  of  steel,  the  more  difficult  it  is  to  make  a 
sound  weld.  The  difficulty  is  caused  either  by  the  addition 
of  too  much  steel  at  once,  so  that  It  flows  over  onto  the  metal 
unaerneath  without  being  welded  to  it;  by  dropping  the  metal 
from  the  welding  wire  onto  the  metal  underneath.  Instead  of 
keeping  the  end  of  the  wire  In  the  pool  of  melted  metal;  or 
by  carelessness  In  not  thoroughly  welding  the  edges  of  the 
nielted  pool  to  the  rest  of  the  metal.  The  metal  Is  far  more 
likely  to  bridge  In  the  case  of  steel  than  In  the  case  of  cast 
Iron,  particularly  where  the  pieces  are  Vd  from  both  sides, 
when  the  weld  is  started  at  the  bottom  of  the  second  V  after 
turning  the  piece  over. 
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Fig.  2  shows  an  enlarged  view  of  a  defective  weld,  the  origi- 
nal piece  being  I'/o  inch  in  diameter.  A  large  number  of 
laps  and  cold-shuts  will  be  distinctly  noticed.  The  polishing 
to  which  this  piece  was  subjected  has  brought  out  the  dif- 
ference between  the  original  metal  and  the  added  material, 
and  it  appears  clearly  that  the  weld  was  imperfectly  made, 
because  this  added  material  shows  on  four  sides.  In  making 
a  steel  weld,  the  edges  of  the  weld  should  be  built  out  some- 
what beyond  the  sides  of  the  original  pieces,  so  that  it  will 
not  be  necessary  to  burn  down  any  on  the  sides  to  eliminate 
imperfect  work.  The  weld  should  be  so  made  that  any  rough- 
ness left  on  It  when  ground  off  will  leave  sound  metal  all 
the  way  around.  There  is  always  great  danger  of  laps  or 
cold-shuts  when  any  other  course  is  followed.  This  is  partic- 
ularly applicable  to  round  pieces,  which  are  more  difficult  to 
weld  than  rectangular  ones. 

Welding  Malleable  Iron 

Those  who  have  tried  to  weld  malleable  iron  know  that  the 
results  are  usually  unsatisfactory.  The  metal  either  becomes 
so  hard  that  it  cannot  be  machined,  or  it  is  brittle,  or  both. 
The  reasons  for  this  lie  in  the  nature  of  the  metal,  which 
is  not  generally  understood,  because  of  the  comparative  lack 
of  knowledge  of  its  method  of  manufacture.  To  explain  suf- 
ficiently for  the  present  purpose  why  these  difficulties  exist 
and  how  they  may  be  overcome,  it  is  necessary  to  consider 
somewhat  the  metallurgy  of  cast  iron  and  the  changes  which 
take  place  during  its  conversion  into  malleable  iron. 

It  Is  necessary  in  making  malleable  iron  to  use  white-Iron 
castings,  because  graphite,  being  an  inert  substance  and  not 
acted  on  by  the  malleablizing  process,  cannot  have  its  condi- 
tion changed  by  this  process,  so  that  the  carbon  in  iron  from 
which  malleable  castings  are  to  be  made  must  all  be  in  the 
"combined"  condition,  and  not  "free,"  as  in  gray-iron  castings. 
Cast  iron  has  a  larger  percentage  of  carbon  than  steel,  and  it 
would  appear  that  if  enough  of  the  carbon  could  be  removed 
from  cast  iron,  so  that  it  had  about  as  much  as  ordinary 
steel,  a  product  resembling  steel,  if  not  identical  with  it, 
would  be  the  result.  This  was  the  aim  of  the  inventor  of 
malleable  iron,  Reaumur,  and  the  process  was  carried  out  by 
packing  the  white  cast-iron  pieces  in  decarbonizing  matter, 
such  as  oxide  of  iron,  and  subjecting  the  pieces  so  packed  to 
a  high  temperature  for  a  long  enough  time  to  reduce  the  per- 
centage of  carbon  to  the  desired  point.  It  was  found  that 
the  time  required  to  carry  the  action  entirely  through  a  piece 
was  considerable,  and  therefore  the  cost  was  excessive;  so  that 
only  thin  pieces  are  now  subjected  to  this  process.  Inasmuch 
as  it  was  desirable  to  treat  heavier  pieces,  it  was  found  by 
experiment  that  it  was  not  necessary  to  reduce  the  per- 
centage of  carbon  all  the  way  through  the  piece,  but  that  by 
proper  treatment  in  the  annealing  oven,  the  carbon  could  be 
changed  into  a  third  form  to  which  has  been  given  the  name 
"temper"  carbon,  to_  distinguish  it  from  "combined"  and 
"free'-  carbon,  although  temper  carbon  is  identical  with 
graphite  as  far  as  can  be  determined.  The  first  kind  of  malle- 
able iron  can  generally  be  welded  with  steel,  as  it  is  really  a 
crude  steel.  The  second  forom,  however,  is  the  one  that  pre- 
sents the  difficulties  spoken  of  above,  and  it  will  now  be  evi- 
dent why  these  difficulties  exist.  Cast  iron,  when  changed 
into  steel,  cannot,  by  melting  under  the  torch,  be  changed  into 
cast  iron  again;  but  in  the  second  kind  of  malleable  iron, 
the  carbon  is  not  removed,  but  only  changed  into  another 
form.  Therefore  when  melted,  all  the  conditions  are  favora- 
ble to  the  reformation  of  chilled  iron,  which  is  exactly  what 
occurs;  so  that  the  resulting  weld  is,  as  previously  stated, 
hard    and    brittle. 

Malleable  iron  can  be  welded  with  cast  iron  and  a  sound 
weld  obtained,  but  it  is  not  homogeneous.  In  some  cases 
it  may  be  entirely  satisfactory;  for  instance,  where  special 
strength  is  not  required,  or  where  no  finishing,  except  by 
grinding,  is  to  be  done.  For  all  ordinary  work,  it  has  been 
found  that  the  use  of  manganese  bronze  as  a  welding  rod 
with  a  little  borax  used  as  a  flux  will  make  a  weld,  which, 
while  not  homogeneous,  will  answer  the  purpose.  The  pre- 
cautions to  be  observed  are  as  follows: 

1.    Malleable  iron  must  not  be  melted,  but  only  brought  to 


a  temperature  at  which  the  bronze  will  alloy  with  it.  This 
is  somewhat  above  a  good  red  heat,  and  is  easily  ascertained 
by  a  few  trials.  A  neutral  flame  must  be  used,  and  it  is 
generally  wise  to  add  surplus  metal  to  the  weld. 

2.  It  is  a  good  thing  for  the  welder  to  observe  the  action 
of  the  second  kind  of  malleable  Iron  under  the  torch.  It  will 
be  noticed  in  a  fresh  break  that  the  outside  shell,  say  1/32 
inch  deep,  is  white,  and  under  the  torch  acts  like  steel,  but 
the  further  in  toward  the  center  the  -flame  Is  used,  the  more 
win  the  action  appear  like  that  of  cast  iron,  and  it  will  be 
found  that  steel  cannot  be  used  in  welding.  The  metal  also 
tends  to  become  full  of  blow-holes.  If  the  torch  is  used  to 
melt  such  a  piece,  and  it  is  then  allowed  to  cool  off  and  the 
surface  ground  and  polished,  it  will  be  found  to  consist  of 
white  Iron,  except  the  thin  outside  shell.  If  a  weld  Is  made 
using  a  malleable  iron  welding  rod,  it  will  be  found  that  the 
weld  is  very  brittle,  and  when  broken,  will  show  the  charac- 
teristic appearance  of  white  iron.  Of  course  such  a  weld  may 
be  made  into  malleable  iron  by  putting  it  through  the  regu- 
lar process,  but  this  is  not  possible  in  repair  work,  although 
it  is  in  certain  manufacturing  processes.  Therefore  the  use 
of  bronze  appears  to  be  the  only  present  solution  of  the  dif- 
ficulty, and  it  would  seem  that  the  metallurgy  of  malleable 
iron  makes  impossible  any  other  solution. 

Figs.  3,  4,  and  5  are  good  illustrations  of  the  structure  of 
malleable  iron  and  of  the  damage  done  to  it  by  improper 
welding.  Fig.  3  shows  the  section  nearly  full  size,  while  the 
others  are  enlarged  to  show  the  defects  more  clearly.  There 
is  considerable  difference  in  appearance  between  the  outside 
and  inside  of  the  piece.  The  piece  was  originally  welded  with 
steel..  The  second  break  occurred  outside  the  weld,  because 
the  added  steel  at  the  first  weld  was  considerable  in  amount, 
and  therefore  stronger  than  the  section  shown. 

In  Fig.  5,  the  difference  between  the  center  and  the  outside 
of  malleable  iron  is  very  clear,  the  outside  being  darker  and 
of  steel,  while  the  inside  is  of  cast  iron,  but  with  the  carbon 
changed  to  the  "temper"  form.  Wherever  the  added  steel 
is  welded  to  the  steel  casing,  the  metal  at  the  junction  of 
the  cast  iron  and  steel  has  been  seriously  damaged,  causing 
holes;  and  where  there  is  no  added  steel,  or  where  the  weld 
between  the  two  steels  has  been  defective,  as  from  A  to  B,  no 
apparent  damage  has  occurred.  An  examination  of  the  piece 
shows  that  no  extra  metal  was  added  from  C  to  D  or  from  E 
to  F,  and  that  on  account  of  the  defective  weld  between  the 
two  steels  at  A  and  B,  no  apparent  damage  is  done  to  the 
metal  below. 

In  repairing  the  break,  it  was  found  impossible  to  cut  the 
defective  pieces  out  with  a  hacksaw,  as  hard  spots  were  en- 
countered as  soon  as  the  added  steel  was  cut  through.  It 
was  therefore  necessary  to  grind  the  defective  parts  away. 
This  left  a  space  which  had  to  be  filled  up,  which  was  done 
with  manganese  bronze,  the  weld  being  made  and  heavily 
reinforced  with  the  same  metal.  The  hard  spots  were  caused 
by  the  malleable  iron  changing  back  to  white  or  chilled  iron 
under  the  high  heat  used. 

Welding:  Copper  and  Copper  Alloys 

Under  this  heading  will  be  treated  the  welding  of  pure 
copper  and  also  the  various  kinds  of  brass  and  bronze  which 
are  made  with  copper  as  the  principal  ingredient.  Copper 
is  not  a  difficult  metal  to  weld,  if  precautions  are  observed 
to  avoid  several  peculiarities  in  its  action  when  under  a  high 
temperature.  It  has  the  property,  when  melted,  of  absorbing 
gases  to  a  very  considerable  extent.  On  cooling,  these  gases 
are  given  out  and  make  the  weld  porous.  Copper  also  oxi- 
dizes readily  when  melted  and  this  oxide  alloys  with  the 
copper,  making  it  brittle  and  spoiling  the  weld.  There  is 
also  a  tendency,  as  In  the  case  of  steel,  for  oxide  to  form 
between  the  grains  and  make  the  copper  weak.  Inasmuch  as 
copper  cannot  be  welded  by  hammer  blows  or  by  pressure, 
it  is  impossible  to  work  this  oxide  out,  and  methods  must  be 
used  during  the  welding  to  eliminate  it,  or  preferably,  to 
avoid  it  altogether. 

It  has  been  known  for  a  long  time  that  a  small  percentage 
of  phosphorus  added  to  copper  or  copper  alloys  eliminates 
blow-holes    and    makes   a   sound,   dense    casting;    hence,    the 
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welding  rod  for  copper  should  contain  the  proper  percentage 
of  phosphorus.  Traces  of  phosphorus  do  not  injure  copper, 
but  an  excess  is  not  good,  so  proper  care  and  accurate  knowl- 
edge are  necessary  to  produce  the  proper  welding  material. 
Copper  has  great  heat-conducting  power — more  so  than  any  of 
the  other  common  metals.  It  is  therefore  necessary  to  use  a 
larger  tip  than  for  iron  and  steel,  and  preheating  of  the  parts 
is  more  necessary  in  order  to  reduce  the  gas  consumption, 
than  in  the  case  of  other  metals.  On  account  of  the  affinity 
of  copper  for  oxygen,  and  on  account  of  the  fact  that  an 
excess  acetylene  flame  produces  blow-holes  in  the  weld,  even 
with  good  welding  material,  it  is  necessary  to  use  a  neutral 
flame,  although  it  will  be  found  that  instructions  are  some- 
times given  to  the  contrary. 

Another  peculiarity  of  copper  is  its  brlttleness  at  a  tem- 
perature somewhat  above  a  dull  red,  while  below  this  tem- 
perature It  can  be  readily  forged.  The  welder  must  therefore 
be  careful  to  look  out  for  contraction  strains  as  the  metal 
is  cooling  down.  Full  and  uniform  preheating  will  help  to 
avoid  this  difficulty.  It  is  not  often,  however,  that  a  repair 
welding  shop  is  called  on  to  work  with  copper,  and  when  It 
is,  the  work  is  generally  the  simple  welding  of  rods  or  bars 
together.  In  such  cases  enough  metal  should  be  added  to 
make  a  considerable  "swell"  around  the  weld,  and  after  heat- 
ing to  a  dull  red  It  should  be  forged.  Care  should  be  taken 
not  to  heat  it  too  hot,  and  after  the  forging  is  done,  the 
work  should  be  allowed  to  cool  off  slowly,  unless  it  has  to  be 
bent,  when  the  whole  piece  should  be  heated  to  a  dull  red  and 
annealed  by  plunging  it  in  water,  this  operation  being  re- 
peated frequently  if  the  piece  requires  much  working,  as 
the  working  of  the  metal  causes  it  to  become  brittle. 
Copper  Alloys 

Copper  alloys  are  divided  into  two  general  classes,  brasses 
and  bronzes.  The  principal  Ingredients  In  the  former  are 
copper  and  zinc,  and  in  the  latter,  copper  and  tin.  There  are 
a  great  number  of  these  alloys  differing  materially  in  compo- 
sition, and  as  the  welder  cannot  know  the  exact  composition 
of  each,  and  as,  even  it  he  did,  it  would  be  impossible  to 
make  the  proper  mixture  to  produce  a  truly  homogeneous 
weld,  a  welding  material  should  be  kept  in  stock  that  will 
cover  all  of  the  cases  with  which  he  meets.  It  is  the  general 
experience  that  manganese  bronze  or  tobin  bronze  is  very 
satisfactory  for  all  brasses  and  bronzes.  It  is  the  practice  in 
the  author's  shops  to  use  manganese  bronze,  as  he  has  found 
that  if  more  than  one  welding  material  is  used  for  brasses 
and  bronzes,  it  is  difficult  to  keep  them  separated,  their 
appearance  being  so  similar,  and  that  the  slight  practical 
difference  in  results  obtained  from  different  materials  does 
not   warrant   their   use. 

In  welding  brass,  when  the  metal  is  brought  to  a  certain 
temperature  by  the  torch,  white  fumes  suddenly  disengage 
themselves,  and  In  the  case  of  a  large  piece,  these  will  chill 
and  condense  on  the  cooler  surfaces.  This  is  due  to  the  vola- 
tilization of  the  zinc,  the  fumes  being  white  zinc-oxide.  The 
proper  point  at  which  to  add  the  metal  is  just  as  the  surface 
lit  the  piece  begins  to  boil  and  bubble,  and  as  manganese 
bronze  contains  a  large  percentage  of  zinc,  any  zinc  that  may 
be  lost  in  heating  will  be  replaced  by  the  metal  in  the  welding 
rod.  In  the  case  of  bronze,  the  zinc  loss  does  not  occur,  but 
the  bubbling  of  the  surface  of  the  heated  piece  occurs  and 
determines  the  temperature  at  which  the  metal  should  be 
added.  Manganese  bronze  is  quite  fluid  and  flows  well,  unit- 
ing nicely  with  the  broken  parts.  It  is  advisable  to  use  a 
small  amount  of  borax  as  a  flux  to  clean  the  surface,  al- 
though  no   more   than    necessary  should   be   used. 

A  neutral  flame  is  the  proper  one  to  use  for  both  brass 
and  bronze.  These  metals  are  both  good  heat  conductors, 
although  not  as  good  as  copper.  Generally  the  same  size  tip 
as  for  cast  iron  will  be  satisfactory.  Care  should  be  taken 
to  avoid  laps  or  cold-shuts  in  a  weld,  which  is  readily  done  If 
the  metal  is  kept  at  the  proper  temperature.  These  metals 
are  generally  easy  to  weld,  and  as  manganese  bronze  is  ex- 
ceedingly strong,  the  weld  is  generally  the  strongest  part  of 
the  piece. 


INTERNATIONAL.  ENGINEERINQ  CONGRESS 
The  International  Engineering  Congress,  held  in  the  Audi- 
torium Bldg.,  San  Francisco,  September  20-25,  inclusive,  was 
opened  with  an  address  of  welcome  by  the  mayor,  followed 
by  addresses  by  General  Goetbals  and  distinguished  delegates. 
The  John  Fritz  medal  was  presented  to  Dr.  James  Douglas, 
past  president  of  the  American  Institute  of  Mining  Engineers. 
The  program  comprised  sessions  on  the  Panama  Canal,  water- 
ways, irrigation,  municipal  engineering,  railway  engineering, 
materials  of  engineering  construction,  mechanical  engineer- 
ing, electrical  engineering,  mining  engineering,  metallurgy, 
naval  architecture,  marine  engineering  and  miscellaneous  sub- 
jects. The  papers  presented  at  the  mechanical  engineering 
sessions  were  as  follows: 

"Recent  Advances  and  Improvements  in  Founding,"  by 
Thomas  D.  West. 

"Forgings  from  Early  Times  until  the  Present,"  by  C. 
von  Philip. 

"Recent  Progress  and  Present  Status  of  the  Art  of  Forg- 
ing with  Special  Reference  to  the  Use  of  Quick-Acting  Forg- 
ing Presses,"  by  A.  J.  Capron. 

"Permanent  Shops,  Pacific  Terminals — Panama  Canal," 
by  H.  D.  Hinman  and  A.  L.  Bell. 

"Machine  Shop  Equipment,  Methods  and  Processes,"  by 
E.  R.  Norris. 

"Machine  Shop  Equipment,  Methods  and  Processes,"  by 
H.  F.  L.  Orcutt. 
"Automatics,"  by  R.  E.  Flanders. 

"High  Temperature  Flames  in  Metal  Working,"  by  H.  R. 
Swartley,  Jr. 

"Power  Plant  Design,"  by  H.  S.  Putnam. 
"The   Internal   Combustion   Engine  of  the  Year   1915 — 
The   Gas   Power   System— A   Survey   of   its   Status   In   the 
Year  1915,"  by  Prof.  Charles  E.  Lucke. 

"The  Development  of  the  Construction  of  Turbines  in  the 
Netherlands,"  by  D.  Dresden. 

"The  1915  Steam  Turbine,"  by  E.  A.  Forsberg. 
"The  Diesel  Engine  in  America,"  "by  Max  Rotter. 
"Developments   in   Modern   Water   Turbine   Practice,"  by 
Dr.  H.  Zoelly. 

"Water  Wheels  of  Pressure  Type,"  by  Arnold  Pfau. 
"Hydraulic  Power  Development  and  Use,"  by  J.  D.  Gallo- 
way. 

"Water  Wheels  of  Impulse  Type,"  by  W.  A.  Doble. 
"Canadian   Hydraulic   Power   Development,"   by   Charles 
H.  Mitchell. 
"Safety  Engineering,"  by  F.  R.  Hutton. 
"Motor  Vehicles— Passenger  Type,"  by  Ethelbert  Favary. 
"Motor  Vehicles— Utility  Type,"  by  A.  J.  Slade. 
"Motor  Tractors,"  by  F.  S.  Davis. 
"The  Boiler  of  1915,"  by  Arthur  D.  Pratt 
"Compressed  Air  in  the  Arts  and  Industries,"  by  W.  L. 
Saunders. 

"Equipment,  Process  and  Methods  for  Boiler  Shop."  by 
E.  C.  Meier. 

•     •    • 

"WESTINGHOUSB  SAVINGS  FUND  FOR  EMPLOYES 
The  Westinghouse  Electric  &  Mfg.  Co.  recently  established 
a  savings  fund  which  offers  facilities  to  the  employes  for  the 
handling  of  their  savings  accounts.  The  fund  is  open  to  any 
employe  of  the  company  wherever  he  may  be  located,  and  he 
may  become  a  depositor  at  any  time  and  may  withdraw  his 
deposits  at  any  time.  The  amount  of  any  deposit  cannot  be 
less  than  ten  cents,  and  it  may  be  any  multiple  thereof;  the 
deposit  must  be  made  from  each  regular  pay.  The  deposit 
is  limited  to  one  account,  the  amount  of  which  in  any  one 
year  cannot  exceed  $500.  The  reason  for  this  limitation  Is 
that  the  plan  is  intended  to  encourage  the  employe  to  save 
his  earnings  and  when  he  has  been  successful  up  to  this  i.oint. 
to  allow  him  to  handle  his  own  finances  thereafter.  Interest 
is  paid  on  the  deposit  at  the  rate  of  4%  per  cent,  and  is 
credited  semi-annually.  The  Westinghouse  Electric  &  Mfg. 
Co.  acts  as  trustee  and  guarantees  the  deposits  and  interest. 
The  rules  provide  that  the  amount  of  $100  or  less  may  be 
withdrawn  without  notice,  but  an  interval  of  two  weeks  must 
elapse  before  subsequent  withdrawals  can  be  made,  and  for 
withdrawals  of  more  than  $100  notice  of  one  week  must  be 
given.  An  auditing  committee  not  exceeding  seven  is  to  be 
elected  by  the  depositors  from  among  their  own  number. 
This  committee  w^lU  be  given  the  opportunity  of  examining 
the  condition  of  accounts  at  semi-annual  interest  periods,  and 
Its   findings   will   be  published. 
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S  is  the  case  with  all  cutting  tools,  a  grind- 
ing wheel,  to  give  the  greatest  efficiency, 
must  be  kept  in  good  condition— true  and 
free-cutting.  A  modern  grinding  wheel 
may.  be  considered  as  a  milling  cutter 
having  an  infinitely  greater  number  of  "teeth" 
or  cutting  points;  fhese,  however,  are  kept  sharp  In  a  differ- 
ent manner.  In  a  milling  cutter  the  teeth  are  resharpened 
when  they  become  dull,  whereas  in  a  grinding  wheel  it  is 
necessary  to  remove  the  dull  "teeth"  or  grains  of  abrasive  in 
order  to  present  fresh  and  sharp  cutting  points  to  the  work. 
This  is  generally  done  by  means  of  a  diamond  tool  held  in 
various  attachments  as  will  be  described  later.  There  are  two 
chief  conditions  which  make  it  necessary  to  "resharpen"  a 
grinding  wheel — one  is  "loading"  and  the  other  "glazing." 

"Glazingr"  and  "Loadiner"  of  Grinding:  Wheels 
The  difference  between  "glazing"  and  "loading"  of  a  grind- 
ing wheel  is  not  always  clearly  understood.  A  "loaded"  wheel 
is  one  whose  cutting  face  has  particles  of  the  metal  being 
ground  adhering  to  it — one  in  which  the  openings  or  pores 
of  the  wheel  face  have  been  filled  up  with  metal,  leaving 
no  room  for  clearance.  It  is  not  necessary  that  all  the  pores 
or  openings  between  the  cutting  particles  on  the  face  of  the 
wheel  be  filled  up  or  loaded  to  prevent  the  wheel  from  free- 
cutting.  The  presence  of  a  number  of  these  pieces  of  metal 
on  the  face  of  a  wheel  prevents  the  wheel  from  cutting  into 
the  work  and  the  "loaded"  places  will,  of  course,  create  heat. 
A  "glazed"  wheel  is  one  whose  cutting  particles  have  become 
dull  or  worn  down  even  with  the  bond,  the  bond  being  so  hard 


that  it  does  not  allow  the  dulled  cutting  particles  to  tear 
out.  In  a  glazed  wheel  the  cutting  particles  and  the  bond  at 
the  extreme  surface  of  the  wheel  are  of  the  same  radius. 
Continued  work  with  a  wheel  that  glazes  increases  the  smooth- 
ness of  the  wheel  face  and  consequently  decreases  its  cutting 
capacity.     ' 

On  cylindrical  grinding,  loading  may  be  caused  by  using  a 
wheel  of  too  hard  a  bond  and  running  it  at  too  slow  a  speed. 
It  also  may  be  caused  by  crowding  a  hard  wheel  to  a  great 
depth  of  cut — greater  than  the  size  of  the  grains.  When  a 
hard  wheel  is  revolved  at  too  slow  a  speed  with  plenty  of 
power,  the  grains  withstand  this  crowding  action  without 
breaking  away  and  thus  pick  up  the  metal.  One  remedy  for 
loading  is  to  increase  the  speed  of  the  wheel.  Glazing  takes 
place  when  the  wheels  are  too  hard  and  revolve  at  too  fast  a 
speed.  The  remedy  for  this  is  to  decrease  the  speed  of  the 
wheel.  If  the  speeds  are  right  use  a  softer  wheel.  Loading 
and  glazing  of  the  wheel  make  excessive  truing  necessary 
and  this,  of  course,  means  greater  wheel  wear.  For  truing  a 
hard  wheel,  a  sharper  diamond  is  used  than  for  truing  a 
softer  wheel.  The  reason  for  this  is  that  a  sharp  diamond 
leaves  the  surface  of  the  hard  wheel  with  more  clearance, 
and  consequently  this  surface  will  cut  for  a  greater  length 
of  time.  Increasing  the  work  speed  also  makes  the  harder 
wheel,   or  one   having  a  tendency  to  glaze,   cut   more   freely. 
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The  sample  of  ground  work  shown  in  Fig.  1  illustrates 
clearly  the  kind  of  finish  produced  by  a  wheel  under  various 
conditions.  To  the  left  of  this  illustration  is  shown  a 
section  of  the  work,  enlarged  about  eight  times,  which  indi- 
cates the  finish  secured  when  the  face  of  the  wheel  is  not 
true;  in  the  center  is  shown  the  finish  secured  when  the 
wheel  face  is  true  and  sharp;  and  at  the  right  is  shown  the 
effect  produced  by  a  dull  or  glazed  wheel.  For  a  commercial 
finish  the  wheel  should  be  kept  true  and  sharp,  and  the  beat 
way  to  accomplish  this  Is  to  make  frequent  use  of  the  dia- 
mond tool. 

Selectinff  Diamonds 

For  truing  and  sharpening  wheels  used  on  automatic  grind- 
ing machines,  the  most  satisfactory  tool  is  the  diamond.  Car- 
bon, carborundum,  alundum  blocks,  etc.,  are  used  to  some 
extent  to  remove  the  glazing  effect  from  the  face  of  a  wheel, 
but  for  truing,  the  diamond  is  the  most  satisfactory.  The 
question  of  selecting  diamonds  is  an  important  one,  and  there 
is  considerable  difference  of  opinion  as  to  which  is  the  best 
stone  to  use.  The  diamonds  generally  used  in  tools  for  tru- 
ing grinding  wheels  are  of  two  kinds,  the  carbon  or  black 
diamond  and  bort.  The  black  diamond  is  non-crystalline  in 
structure;  its  color  varies,  but  it  is  often  of  a  dark  purple 
brown.  The  bort  is  a  semi-transparent  stone  or  an  imperfect 
"brilliant."  It  is  not  as  hard  as  the  black  diamond,  and  is 
also  considerably  lower  in  price.  For  truing  soft  wheels, 
bort  can  bo  used,  but  as  a  general  rule,  the  black  diamond  Is 
cheaper  in  the  long  run. 

One  prominent  manufacturer  states  that  it  has  been  his 
experience  that  the  Hrazilian  bort  or  brownstone,  sometimes 
called  "South  African  premiers,"  are  the  best  for  truing 
wheels.  These  stones  are  considerably  cheaper  than  the  black 
diamond.  For  instance,  a  brown  diamond  can  be  purchased 
for  fifteen  dollars,  equal  in  size  and  weight  to  a  black  diamond 
costing  between  seventy  and  seventy-flve  dollars.  In  selecting 
the  diamond,  care  should  be  taken  to  see  that  no  seams  ap- 
pear, as  such  stones  are  likely  to  crack,  and  the  smooth  skin 
stone  is  the  one  most  likely  to  prove  satisfactory.  Of  course 
the  more  points  a  stone  has,  the  better  it  is  adapted  for  truing 
grinding  wheels. 

Setting-  Wheel  Truintr  Diamonds 

In  order  to  present  the  diamond  to  the  work,  it  is  necessary 
that  it  be  held  in  a  holder.  Various  materials  and  methods 
are  employed  for  this  purpose.  Copper,  brass  or  soft  steel 
rods  are  generally  used,  and  the  diamond  is  either -held  In 
place  by  peening  over  the  end  of  the  bar  or  pouring  in 
melted  spelter.  When  spelter  is  used,  it  should  be  poured 
into  the  hole  first  before  the  diamond  is  Inserted.  If  the  dia- 
mond is  Inserted  first,  it  is  impossible  to  get  the  spelter  to 
Mow  beneath  it  and  hold  it  rigidly.     The  best  method  is  to  drill 


the  hole  slightly  deeper  than  the  highest  point  of  the  diamond, 
and  of  a  size  that  will  admit  the  diamond  freely.  Then  the 
hole  should  be  closed  in  just  enough  to  make  it  out  of  round. 
The  spelter  is  then  poured  into  the  hole,  filling  it  completely, 
and  the  diamond,  held  in  a  pair  of  tweezers.  Is  put  into  the 
liquid  spelter  until  it  strikes  the  bottom  of  the  hole.  In 
doing  this,  an  amount  of  spelter  equal  to  the  size  of  the  dia- 
mond is  pushed  out,  and  when  this  excess  of  spelter  makes  its 
appearance  it  is  certain  that  there  are  no  vacant  spots  under 
the  stone.  After  the  spelter  has  cooled,  the  end  of  the  rod 
in  which  the  diamond  is  located  can  be  shaped  in  the  cus- 
tomary manner. 

Another  quicker  method  that  is  also  in  general  use  is  to 
drill  a  hole  In  a  piece  of  soft  steel  slightly  larger  than  the 
diamond  and  of  a  depth  sufficient  to  completely  cover  the 
stone.  The  diamond  is  then  inserted  and  the  end  of  the 
rod  peened  over  to  entirely  cover  it.  The  peening  is  done 
by  means  of  a  small  flat-headed  chisel  or  a  set,  and  should 
be  done  carefully  to  avoid  breaking  the  stone.  As  the 
result  of  peening,  the  diamond  is  covered  entirely  by  the 
metal,  and  this  is  removed  by  grinding,  exposing  the  dia- 
mond and  making  it  ready  for  use.  Copper  rods  are  also 
used  for  holding  diamonds  and  the  same  method  of  peening 
Is  adopted. 

Still  another  method  of  setting  a  black  diamond,  which 
differs  slightly  from  that  just  described,  is  as  follows:  A 
hole  is  drilled  in  the  end  of  a  %-inch  soft  steel  rod  Just  large 
enough  to  admit  the  diamond.  The  diamond  is  then  placed 
in  the  hole  with  the  largest  end  at  the  bottom,  and  the  metal 
is  subsequently  peened  around  sufflciently  to  hold  the  stone 
in  place.  The  diamond  and  the  holder  are  then  heated  to  a 
white  welding  heat,  and  by  light  blows,  using  a  small  ham- 
mer, the  metal  is  completely  closed  around  the  stone. 
The  holder  is  then  taken  to  an  emery  wheel  and  ground  until 
the  diamond  touches  the  wheel.  The  welding  heat  does  not 
appear  to  affect  the  diamond  and  the  light  blows  close  the 
metal  completely  around  it,  holding  it  rigidly  In  place. 

Methods  of  Applylnif  Diamonds  to  the  Truing  of 
Grinding-  Wheels 

The  terms  "dressing"  and  "truing,"  as  applied  to  grinding 
wheels,  are  sometimes  confused;  they  Indicate  two  entirely 
different  operations.  "Dressing"  a  wheel  is  done  to  rough 
it  up,  or  in  other  words,  remove  the  dull  grain  from  the 
bond.  This  is  done  with  a  wheel  dresser,  and  is  applicable 
more  particularly  to  grinding  wheels  used  for  snagging  cast- 
ings, etc.  Truing  a  grinding  wheel,  as  understood  by  users 
of  wheels  for  cylindrical  and  accurate  work,  is  not  the  rough- 
ing of  the  wheel  but  the  making  of  an  accurate  and  concen- 
tric face.  Truing  may  be  divided  into  two  classes:  first,  that 
done   for  the  purpose   of  sharpening   the   wheel,  as   well   as 
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Fig,    2.     Relation    of   Diamond    Point    to    Grindijiff   Wheel   Face 

making  it  perfectly  true,  and  second,  that  done  to  dull  the 
wheel,  which,  while  making  it  perfectly  true,  produces  a 
smooth  surface  on  the  face  of  the  wheel.  Accurate  truing  Is 
done  with  a  diamond  which  stiould  always  be  held  in  a  fixed 
toolpost,  and  never  in  the  hand.  There  should  always  be  a 
liberal  supply  of  lubricant  or  water  flowing  on  the  diamond 
while  the  truing  is  being  done.  Keeping  the  diamond  wet 
only  part  of  the  time  wears  it  unduly  and  also  prevents  the 
operator  from  securing  a  perfectly  smooth-face  wheel. 

Different  Methods  of  Truing-  Grinding-  Wheels 
On  modern   cylindrical   and  surface  grinding  machines,   a 
relatively  coarse  grain  soft  bond  wheel  is  commonly  used  for 


Tig,   8.     Truing   Face   of    Grinding    Wheel    by    Moans   of    Ordinary 
Diamond    Holder 

removing  the  greater  part  of  the  material,  especially  in  com- 
mercial grinding,  and  this  wheel  is  usually  of  so  coarse  a  grain 
that  it  will  not  produce  a  fine  enough  finish  when  the  wheel 
face  is  sharp,  as  for  roughing.  For  finishing,  the  method 
adopted  Is  as  follows:  After  removing  the  greater  amount 
of  the  material,  leaving  enough  for  finishing,  the  face  of  the 
wheel  is  trued  with  a  diamon.'l  that  does  not  have  a  very 
sharp  point,  but  preferably  lias  a  slightly  rounded  or  perhaps 
a  considerably  rounded  point.  Then  by  traversing  this  dia- 
mond slowly  across  the  face  of  the  wheel,  holding  it  in  Uie 
fixed  post,  a  surface  is  produced  which  is  smooth  and  at  the 
same  time  perfectly  true.  This  surface  is  a  temporary  one 
on  the  otherwise  coarse  wheel;  by  carefully  bringing  the 
wheel  in  on  the  work,  so  as  not  to  disturb  the  surface,  a  fine 
finish  on  the  work  is  secured.  In  other  words,  the  quality 
of  the  finish  on  the  work  depends  largely  on  the  quality  of 
the  surface  on  the  wheel.  When  a  second  piece  Is  to  be 
ground,  that  Is,  roughed  out,  the  -wheel  is  brought  in  rapidly 
on  the  work,  taking  a  heavy  cut,  and  the  previously  smooth 
surface  entirely  disappears. 


The  method  of  truing  a  hard  bond  fine  grain  wheel  is  just 
the  reverse  from  that  described.  Instead  of  using  a  bluat 
rounded  point  diamond,  it  Is  necessary  to  use  a  diamond 
with  a  sharp  point  in  order  that  the  surface  may  be  roughed 
up.  Water  must  flow  on  the  diamond  continually,  and  In- 
stead of  a  very  slow  traverse  of  the  diamond  across  the 
wheel,  the  diamond  is  traversed  rapidly,  taking  light  cuts. 
For  accurate  cylindrical  grinding,  all  other  factors  being 
considered,  the  most  profitable  wheel  to  use  is  often  one 
which  requires  frequent  truing. 

Relation  of  Diamond  Point  to  Center  of  Wbeel-spindle 
In  truing  the  average  grinding  wheel,  and  especially  when 
using  a  comparatively  hard  bond  wheel  on  a  cylindrical  grind- 
ing machine,  it  is  necessary  to  keep  fresh  cutting  facets  on  the 
diamond  presented  to  the  wheel.  In  order  to  do  this,  the 
diamond  point  must  be  presented  at  a  certain  angle  to  the 
face  of  the  wheel.  The  diagram  shown  in  Fig.  2  illustrates 
a  standard  diamond  truing  tool  being  applied  to  a  grinding 
wheel.  In  this  case,  it  will  be  noticed  that  the  holder  is 
presented  at  such  an  angle  to  the  face  of  the  grinding  wheel 
that  by  continuing  the  line  representing  the  axis  of  the  dia- 


Fig.    4.     Common    Method    of    truing    Face    and   Sides   of    Grinding   -Wheel 

mond  holder,  it  coincides  with  an  arc  of  from  1  to  IVi  inch 
radius  scribed  from  the  center  of  the  wheel-epindle.  By 
presenting  the  diamond  in  this  manner,  it  is  possible  to 
secure  new  cutting  facets,  which  Is  necessary  in  the  truing  of 
comparatively  hard  bond  wheels.  For  truing  soft  bond 
wheels,  it  is  sometimes  advisable  to  use  a  diamond  that  has 
a  rounded  point,  and  in  this  case  it  need  not  he  presented  at 
an  angle,  but  can  be  held  in  a  horizontal  position. 
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Common  Method  of  Truing  Face  and  Sides  of  Orindlng'  Wheel 
Fig.  4  shows  the  conventional  method  of  applying  a  dia- 
mond tool  to  the  face  and  sides  of  the  grinding  wheel.  At  A 
is  shown  the  truing  of  the  face  of  the  wheel.  In  this  case, 
a  diamond  holder  o  is  held  on  the  footstock  of  the  grinding 
machine  and  carries  a  bolt  6,  which  is  clamped  in  position  by 
means  of  lever  c.  Extension  holder  6  carries  a  diamond 
holder  d.  To  apply  this  type  of  wheel  truing  device  to  the 
side  of  the  wheel,  it  is  necessary  to  insert  an  additional  hold- 
ing rod  e,  as  shown  at  B,  which  occupies  the  same  position  as 
the  diamond  holder  shown  at  A.  Grinding  wheels  are  only 
trued  on  the  side  when  it  is  necessary  to  face  a  shoulder.  When 
the  opposite  side  of  the  wheel  to  that  shown  in  the  illustra- 
tion is  to  be  trued,  the  wheel  is  brought  over  further  and  the 
position  of  diamond  holder  .d  Is  reversed  in  holder  e. 

Fig.  3  shows  the  wheel  truing  device  illustrated  in  Fig.  4 
being  applied  to  the  face  of  the  grinding  wheel.  In  this 
case  it  will  be  noticed  that  the  diamond  holder  is  held  as 
close  as  possible  to  the  diamond.    This  is  necessary  in  order 

to  retain  the  holder 
rigidly  and  prevent 
chatter  and  chip- 
ping of  the  dia- 
mond point.  In  ap- 
plying the  diamond 
where  an  ordinary 
finish  is  desired  on 
the  face  of  the 
wheel,  usually  the 
power  feed  is 
thrown  In  to  tra- 
verse the  diamond 
across  the  wheel, 
and  a  copious  sup- 
ply of  cutting  lu- 
bricant or  water  is 
provided  to  keep 
the  diamond  point 
cool,  and  to  give  an 
even  finish  on  the 
surface  of  the 
wheel. 
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Fig.  6.  Special  Index  Crank  dosi^uil  for  Us 
on  Norton  Plain  Qrindinff  Machines  for 
truing  Different  Diameters  on  Wheel  Face 


Parallel  Wheel  Trulntr  Devices  for  Cylindrical 
Grinding  Machines 

One  of  the  most  necessary  requirements  for  accurate  work 
is  to  keep  the  wheel  face  true  and  free-cutting.  It  is  therefore 
essential  that  the  wheel  truing  device  be  capable  of  quick 
application  in  order  to  reduce  the  time  necessary  for  truing. 
With  some  of  the  wheel  truing  devices  on  the  market,  it  is 
necessary  to  change  the  position  or  location  of  the  wheel  in 
relation  to  the  work,  in  order  to  true  its  face.  This  takes 
considerable  time  and  necessitates  resetting  each  time  the 
wheel  Is  trued.  A  wheel  truing  device  that  overcomes  this 
objectionable  feature  Is  illustrated  in  Fig.  5.     This  comprises 


tig.     8.     Hultiple    Diameter    Wheel    Trulof    Darice    for    tite    on 
Brown    &    Sbarpe    Plain    Grindinf    Machinea 

a  cast-iron  bracket  A  which  is  fitted  to  and  held  to  the  front 
of  the  table  of  a  Norton  plain  grinding  machine. 

The  method  of  clamping  is  simple,  there  being  a  small  shoe 
li  hinged  in  the  lower  portion  of  the  bracket,  and  against 
which  an  adjustable  clamping  bolt  C  rests.  This  device  Is 
effective  In  holding  the  bracket  rigidly  in  position.  The  dia- 
mond holder  proper  D  is  held  in  the  front  end  of  the  bracket 
by  a  set-screw,  as  shown.  In  using  this  device,  the  work  is 
removed  from  the  centers  and  the  wheel  truing  device  clamped 
In  position.  After  the  face  of  the  wheel  has  been  trued,  the 
fixture  is  removed  and  the  work  again  inserted.  In  setting 
up  the  machine,  however,  the  diamond  point  is  located  so  that 
it  trues  the  wheel  in  such  a  position  In  relation  to  the  cen- 
ters that  the  work  when  placed  on  the  centers  Is  ground  to 
practically  the  required  diameter.     The  setting  of  the  diamond 
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is   not   changed   after   this,   and   as   the   wheel   Is   worn   down 
by  frequent  truing.  Its  relation  to  the  centers  Is  approximately 
maintained.     In  this  way,  very  little  adjustment  of  the  wheel- 
slide  is  necessary  which,  of  course,  reduces  the  time  vi-  ;  .'.'.^ 
spent   In   truing  the   wheel.     In   order  to  take  care  of   - 
and    large-diameter    work,    brackets   A    are    made    in    .■-•  ■ 
lengths  so  that  it  Is  not  necessary  to  have  the  diamond  1: 
project  too  far  from  the  bracket,  which  would  be  objectii'i.   !■;■ 
Another  wheel  truing  device  that  is  used  quite  extensively 
on  Lnndis  crankshaft  grinders  is  shown  in  Fig.  T.     This  com- 
prises a  very  simple  holder  .1.  which  is  provided  with  an  elon- 
gated  slot   through   which   a   set-screw   passes   that   clamps   It 
to  the  face  of  the  steadyrest  casting.     With  this  device.  It  Is 
not   necessary   to   remove   the   work    from   the   centers   at   all 
to  true  the  face  of  the  wheel.     In  use,  the  diamond  holder  A 
Is  released  and  pushed   In  between   the  throws  of  the  crank- 
shaft; the  wheel-slide  Is  then  traversed  to  true  the  face  of  the 
wheel.     After  truing,  the  set-screw  Is  released  and   holder  .4 
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pulled  back  out  of  the  way.  This  device  has  proved  very 
effective  and  rapid  in  truing  the  wheel  on  Landis  crankshaft 
grinding  machines. 

Multiple-diameter  Wheel  Truing-  Attachment 

The  application  of  wide-face  grinding  wheels  to  the  pro- 
duction of  shoulder  shafts  or  other  multiple-diameter  work, 
has  made  necessary  the  designing  of  attachments  for  either 
bringing  the  wheel  into  different  positions  accurately,  or  tru- 
ing the  face  of  the  wheel  to  different  diameters,  without  the 
usual  trouble  of  manipulating 
the  index  stop.  When  the 
sum  of  the  lengths  of  all  the 
diameters  to  be  ground  is  less 
than  the  width  of  the  wheel, 
it  is  most  economical  to  true 
several  diameters  along  the 
wheel  face.  The  work  is  then 
ground  in  the  ordinary  man- 
ner, by  simply  feeding  the 
wheel  straight  In  on  the  work 
without  any  lateral  traverse, 
until  the  correct  diameter  i^ 
reached.  If  the  difference  n 
size  between  the  various  diaiii. 
ters  is  small,  it  does  not  pay 
to  produce  these  different 
shoulders  in  the  rough-turning 
operation;  it  is  preferable  to 
turn  the  several  diameters 
straight  and  depend  on  the 
wheel  to  produce  the  slight  differences.  This  imposes  a  little 
more  work  on  some  parts  of  the  wheel,  and  the  truing  will 
be  more  frequent,  but  this  usually  is  cheaper  than  producing 
the  slight  differences  in  the  diameter  by  turning. 

When  various  portions  of  a  shaft  are  of  such  a  length  that 
the  entire  face  of  the  wheel  does  not  cover  them,  the  work 
must  be  traversed  and  means  must  be  employed  for  accu- 
rately locating  the  wheel  on  each  diameter.  One  method  of 
accomplishing  this  is  shown  in  fig.  6.  This  device  in  use 
is  attached  to  the  regular  index  crank  of  a  Norton  plain 
grinding  machine.  It  comprises  a  metal  ring  in  which  a 
dovetailed  slot  has  been  turned,  and  in  which  small  blocks  .1 
are  held  by  means  of  screws.  These  are  located  around  tlie 
periphery  of  the  ring  in  the  desired  position.  By  numberinj; 
or  lettering  these  blocks  and  correspondingly  numbering  or 
lettering  the  working  drawings,  the  operator  knows  just 
how  far  in  to  bring  the  wheel  for  the  various  diameters  on 
the  work. 

In  order  to  true  the  wheel  so  as  to  grind  two  diameters  at 
one  setting,  the  proper  procedure  is  to  first  true  the  wheel 
straight  across  the  face,  with  the  first  block  resting  against 
the  stop  arm  on  the  machine.  Then  the  ring  should  be 
turned  around  until  the  second  block  rests  against  the  stop 
arm.  The  wheel  has  therefore  been  advanced  toward  the 
diamond  by  a  certain  predetermined  amount.  If  now  the  dia- 
mond is  traversed  along  the  wheel  face  for  the  required  dis- 
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tance,  a  small  portion  of  the  wheel  will  be  smaller  in  diameter 
than  the  remainder  of  the  wheel;  therefore,  it  the  wheel  is 
brought  straight  in  on  the  work  it  will  produce  two  diameters, 
the  larger  of  these  being  made  by  the  smaller  diameter  on 
the  wheel. 

Another  multiple-diameter  wheel  truing  device  which  was 
designed  for  a  particular  job  is  shown  in  Fig.  8.  This  is 
attached  to  the  footstock  of  a  Brown  &  Sharpe  plain  grinding 
machine.  The  fixture  consists  of  a  block  A,  which  is  bored 
out  and  encircles  the  front  end  of  the  footstock;  it  is  clamped 
in  position  by  means  of  bolts.  The  lop  face  of  this  block  is 
machined  out  with  a  dovetailed  groove  to  receive  a  second 
block  B.  This  second  block,  which  is  provided  with  a  dove- 
tailed slide,  is  held  to  the  first  block  as  shown,  and  carries 
two  separate  holders  C  and  D.  These  are  adjusted  by  means 
of  graduated  collar  screws  E  and  F  so  that  movements  of 
0.001  inch  can  be  obtained.  In  use,  this  wheel  truing  device 
is  brought  over  in  contact  with  the  face  of  the  grinding 
wheel,  and  then  a  stop  on  the  front  of  the  machine  is  set  and 
the  table  traversed  back  and  forth  until  the  wheel  is  trued. 
The  relative  positions  of  the  diamond  points  take  care  of  the 
two  diameters  on  the  wheel. 

Radius  Wheel  Truing-  De-vlces 
In  grinding  certain  classes  of  work  it  is  necessary  to  pro- 
duce a  fillet  near  a  shoulder  or  other  circular  surface,  and 
for  this  requirement  a  radius  wheel  truing  device  is  generally 
provided.  Fig.  9  shows  a  simple  but  effective  wheel  truing 
device  for  truing  the  radius  on  the  grinding  wheel,  which 
can  be  set.  In  addition,  for  tru- 
ing the  wheel  parallel  with  the 
axis.  It  comprises  a  bracket 
A  clamped  to  the  footstock 
center  by  means  of  a  clamping- 
screw  B,  and  a  projecting  arm 
for  fastening  it  to  stud  C.  The 
radius  wheel  truing  -fixture 
proper  comprises  a  bracket  D. 
capable  of  swiveling  in  the  seat 
provided  in  the  lower  end  of 
bracket  A.  Bracket  D  carries 
the  diamond  holder  E  that  is 
held  in  place  by  a  set-screw  as 
shown.  It  is  also  provided  with 
a  slot  in  which  a  plug  F 
fits. 

In  using  this  device  for  pro- 
ducing a  radius,  thumb-screw  G 
is  released  and  plug  F  pulled 
back.  This  allows  a  free  move- 
ment of  bracket  D,  and  by  gripping  holder  E  the  operator  can 
true  a  radius  on  the  wheel.  To  true  the  face  parallel  with 
the   grinding   machine   centers,   plug  F  is  pushed   In,   thumb- 
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screw  G  tightened  and  then  the  table  traversed,  moving  the 
diamond  point  baclc  and  forth  in  front  of  the  wheel.  A  some- 
what similar  device  was  shown  in  Fig.  71  in  the  April  num- 
ber of  Machineby. 

The  radius  wheel  truing  device  shown  in  Fig.  10  differs 
from  that  shown  in  Fig.  9  chiefly  in  the  method  of  clamping 
it  to  the  machine  and  in  the  manner  in  which  the  diamond 
holder  is  held  and  rotated.  This  device  consists  of  a  bracket  A 
clamped  to  the  Norton  plain  grinding  machine  table  by  a 
clamping  lever  U.  The  lower  portion  of  bracket  A  is  yoke 
shaped  and  carries  the  diamond  holder  bracket  C  in  the  man 
ntr  illustrated.  This  bracket  can  then  be  swung  by  operating 
lever  D  when  it  is  necessary  to  true  a  radius  on  the  wheel. 
For  parallel  truing  of  the  grinding  wheel  face,  plug  E  is 
pushed  in  and  fits  in  a  hole  provided  in  bracket  C,  holding 
the  bracket  rigidly  in  position  for  parallel  truing.  The  dia- 
mond is  held  in  the  holder  F,  the  external  diameter  of  which 
Is  threaded  to  receive  a  nut  used  for  adjusting  purposes. 
Radius  Trulni?  Device  for  Internal  Qrlndlntf  Wheel 

A  simple  device  for  truing  wheels  for  internal  grinding  on 
a  Ileald  internal  grinding  machine  is  shown  in  Fig.  11.  It 
comprises  a  bracket  A,  provided  with  a  locating  key  and  held 
to  the  standard  yoke  or  bracket  H  by  means  of  a  clamping 
bolt  and  nut  C.  The  diamond  holder  proper  is  held  in  a 
bracket  D  that  Is  free  to  swivel  on  the  base  when  plug  E  is 
lifted  oip.  When  this  plug  is 
pushed  down,  the  device  can  be 
used  for  truing  the  wheel  par- 
allel with  the  axis  of  the  spin- 
dle. The  diamond  is  held  in  a 
holder  />',  the  rear  portion  of 
which  is  threaded,  enabling  it 
to  be  adjusted  back  and  forth 
by  turning  knob  G,  in  order  to 
true  the  wheel  to  various  radii. 

Radius  Wheel  Truing-  Device  for 
Surface  Grinding-  Machine 

An  interesting  wheel  truing 
device  tor  use  on  the  Norton 
surface  grinding  machine  is 
shown  in  Fig.  12.  As  the  illus- 
tration shows,  this  comprises  a 
main  bracket  A  provided  with 
two  extension  members,  one  of 
which  acts  as  a  fulcrum  point 
for  the  wheel  truing  holder  li. 
whereas  the  other  holds  plug  ('  to  adapt  the  device  for  truing 
the  wheel  straight.  The  diamond  holder  D  is  held  in  bracket 
B  and  is  adjustably  mounted.  In  using  this  device  to  true  a 
radius  on   the  corner  of  a  wheel,  thumb-screw  E  is  released 


Fig.    14.     Simple    Wlicel    TruioK    Device    tor 
Chucking   Grinde 


Bryant    Two-ipindle 


Plain    Cylindrical 


Fig.    13.     Devices   for   truing    Gnu 

Grinding    MA>'lnnp 


Heald    Cylin.l.- 


and  plug  C  pulled  down.  This  allows  a  free  oscillating  move- 
ment of  holder  B.  When  a  straight  face  is  to  be  trued  on 
the  wheel,  plug  C  is  pushed  up  until  it  contacts  with  a  hole 
in  bracket  B.  then  screw  E  is  tightened,  and  the  wheel-head 
moved  back  and  forth  In  order 
to  true  the  wheel  parallel  with 
the  axis  of  the  wheel-spindle. 

Wheel  Truing-  Device  for  Cs'lln- 
der  Grinding-  Machines 

In  the  grinding  of  cast-iron 
cylinders  for  automobile  en- 
gines, which  must  be  finished 
to  accurate  dimensions  and 
also  have  a  good  finish,  it  is 
necessary  that  the  grinding 
wheel  be  kept  in  good  condi- 
tion, which  requires  frequent 
truing  of  the  wheel.  The  two 
small  devices  shown  at  .1  and 
li  in  Fig.  13  do  this  work  sat- 
isfactorily. It  will  be  noticed  by 
referring  to  this  illustration 
that  the  front  of  the  work-hold- 
ing fixture  carries  two  brack- 
ets which  hold  split  bushings 
that  are  acted  upon  by  set-screws.  Screwed  into  these  bush- 
ings are  two  threaded  diamond  holders  carrying  a  diamond  at 
their  points.  With  these  devices,  it  is  possible  to  true  the 
wheel  quickly,  after  taking  roughing  cuts  from  each  cylinder 
bore,  thereby  obtaining  a  good  surface  on  the  wheel  for  fin- 
ishing. In  operation,  the  work-table  is  traversed  so  that  the 
diamonds  are  carried  forward  and  backward  past  the  face 
of  the  grinding  wheel,  the  oscillating  movement  of  the  wheel- 
head,  of  course,  being  stopped  while  the  truing  is  being  done. 

Wheel  Trulngr  Device  for  Use  on  Bryant  Two-splndle 
Chucking-  Grinder 

A  simple  but  effective  means  of  holding  a  diamond  for  tru- 
ing the  external  grinding  wheel  on  a  Bryant  two-spindle 
chucking  grinder  is  shown  in  Fig.  14.  It  Is  usually  quite 
difflcult  to  apply  the  diamond  for  this  work;  but  this  Is  easily 
taken  care  of  In  this  particular  case  by  making  a  holder  of 
the  same  shape  as  the  work  to  be  ground,  and  then  holding 
it  on  the  fixture  In  which  the  work  is  held.  To  the  front 
face  of  this  piece  A  is  attached  a  small  bracket  B  In  which  the 
diamond  holder  C  Is  held  by  screw  D.  This  device  "proved 
very  effective  and  is  easily  put  on  and  taken  off.  The  wheel 
working  on  the  internal  diameter  of  the  work  Is  trued  up 
by  an  ordinary  diamond  held  in  bracket  E. 

Anifular  Wheel  Trulnsr  Device  for  Use  on  Plain  Cylindrical 
Grinding  Machine 

Fig.  15  shows  an  angular*  wheel  truing  device  tor  truing 
llu-  wheel  to  a  bevel  shape,  or  in  this  case,  to  an  angle  of  36 


226 


MACHINERY 


November,  1915 


Fig.    16.     Double    Anjle    Wheel    Truing   Device    shown   set    up   and    in 
Operation    on    Heald    Internal    Grinding    Machine 

degrees  with  the  axis  of  the  grinding  machine  centers.  The 
fixture  la  of  comparatively  simple  design.  The  bracket  A 
is  fastened  to  the  table  of  a  Norton  grinding  machine  by 
clamps  B  and  C  that  are  similar  in  construction  to  those 
shown  in  Fig.  5.  Bracket  A  carries  a  slide  D  in  which  the 
diamond  holder  is  retained.  This  slide  is  operated  longi 
tudinally  by  means  of  a  rack  and  pinion,  receiving  motion 
from  handle  E.  The  fixture  shown  here  can  only  be  used 
for  truing  the  bevel;  for  truing  the  straight  portion  of  the 
wheel  the  ordinary  wheel  truing  device  must  be  used. 
Angular  Wheel  Truing  Device  for  Cone-shaped  Ball  Races 
An  interesting  double-angle  wheel  truing  device  for  use  in 
forming  a  wheel  for  making  a  cone-shaped  ball  race  is  shown 
in  Fig.  16  and  in  detail  in  Fig.  17.  Referring  to  the  latter 
illustration,  it  will  be  seen  that  this  device  comprises  a  base  A 
whch  is  machined  out  to  fit  a  bracket  B  that  is  adjusted  by 
screw  C.  The  operating  mechanism  of  this  device  is  quite  in- 
teresting: an  eccentric  bolt  D  passes  down  through  block  B 
and  is  prevented  from  pulling  out  by  means  of  a  pin  fitting 


Attachment  for  Use  on  Cylindrical  Machines  for  Truing- 
Grlndlni;  Wheels  to  Irreg-olar  Form 

For  some  classes  of  work  it  is  necessary  that  the  wide  face 
wheel  be  trued  not  only  to  different  diameters  but  also  to 
irregular  form.  For  accomplishing  this  it  is  necessary  to  use 
a  device  in  which  the  form  is  controlled  by  means  of  a  cam 
or  other  mechanism  of  a  similar  nature.  Figs.  18  and  19 
illustrate  such  a  device,  Fig.  18  showing  it  attached  to  a 
Norton  plain  grinding  machine,  whereas  Fig.  19  shows  it 
removed  and  partly  dismantled. 

Referring   to   the   latter   illustration,   which   shows   a   front 


Fig.    17.     Detail   of  Double  Angle   Wheel  Truing  Device   shown   in   Fig.    16 


in  a  groove  in  the  lower  end.  Opposite  the  eccentric  portion 
of  this  pin  are  located  two  slides  E  and  F,  carrying  the  dia- 
mond holders  G  and  B.  The  rear  ends  of  these  slides  are 
curved  slightly  to  conform  to  the  cam,  and  are  kept  back  in 
contact  with  it  by  means  of  two  coil  springs  /,  only  one  of 
which  is  shown  in  the  illustration.  * 

The  method  of  operating  the  fixture  is  to  swing  handle  J 
In  one  direction,  say  to  the  left,  thus  forcing  out  the  slide 
carrying  diamond  holder  G,  which  travels  along  the  angular 
face  of  the  wheel  until  handle  J  strikes  stop  K.  The  handle 
is  then  forced  in  the  opposite  direction  and  the  other  diamond 
holder  comes  into  play.  Screw  C  is  operated  to  bring  both 
holders  into  the  correct  working  position  relative  to  the 
wheel.  The  diamond  holders,  which  are  provided  with  a 
thread  and  are  screwed  into  the  slides,  are  set  by  means  of  a 
gage  of  the  same  shape  and*  size  as  the  work.  They  are 
then  clamped  in  position  by  set-screws  L. 


^itmed    for    forming    Irregular    Shapes 
Norton    Plain    Grinding    Kachine^ 


view  of  this  device,  it  will  be  seen  that  it  comprises  a 
former  plate  A,  which  in  this  case  is  perfectly  plain,  a 
diamond  holder  or  plate  B,  and  a  diamond  holder  C.  Car- 
riage B  is  held  on  pivots  D,  and  as  shown  in  Fig.  18,  is  kept 
in  contact  with  the  cam  by  means  of  coil  springs  F.  Cam  A 
is  held  in  a  carriage  or  slide  G  that  is  traversed  laterally  by 
means  of  a  screw  to  which  handwheel  H  is  attached.  By 
rotating  this  handwheel,  the  carriage  carrying  cam  A  is  tra- 
versed and  the  face  on  the  cam  imparts  the  desired  in  and 
out  movement  to  the  plate  carrying  the  diamond.  The  en- 
tire device  is  clamped  on  the  table  of  the  grinding  machine 
with  a  clamping  device  as  shown  in  Fig.  18.  A  wheel  truing 
device  of  simpler  construction  than  that  shown  in  Figs.  18 
and  19  was  illustrated  in  Fig.  72  in  the  April  number  of 
Machinery. 
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Wheel  Truing  Device  lor  Surfaice  Grinding-  Machine 

In  applying  a  diamond  holder  to  a  wheel  held  In  a  surface 
grinder,  the  holder  should,  when  possible,  be  held  on  the 
table  under  the  wheel  and  not  up  at  the  side  of  the  wheel  in 
the  same  horizontal  plane  as  the  wheel-spindle.  Holding  the 
diamond  truing  device  on  the  table  reduces  the  chances  of 
chatter,  and  it  is  also  much  more  easily  applied  in  this  way. 
Fig.  20  show.s  a  simple  diamond  holder  for  use  on  a  Heald 
piston  ring  grinding  machine.  Referring  to  this  •illustration, 
It  will  be  noticed  that  this  consists  simply  of  a  plate  A  in 
which  the  diamond  holder  B  is  retained,  plate  A  being  held 
on  the  magnetic  chuck.  The  diamond  holder  Is  presented  to 
the  wheel  by  traversing  the  vyheel  back  and  forth  past  it. 
the  work-table  remaining  stationary. 


Heald    PUton 

Wheel  Trulngr  Attachment  Used  on  Wilmarth  &  Merman 
Surface  Grinding  Machine 

The  wheel  truing  device  shown  in  Fig.  21  is  held  on  the 
wheel  guard  or  hood  as  illustrated,  and  has  several  slides. 
Slide  A  which  holds  diamond  holder  B  is  adjusted  up  and 
down  along  the  face  of  slide  C  by  means  of  screw  D.  Slide 
C,  in  turn,  is  moved  along  the  gibbed  slide  on  bracket  E  by 
means  of  handle  F.  The  screw  to  which  handle  F  is  attached 
Is  of  coarse  pitch,  enabling  slide  C  to  be  traversed  rapidly. 
The  vortical  screw  D  is  of  fine  pitch,  enabling  accurate  ad- 
justment of  the  diamond  to  be  made.  With  this  contrivance 
It  Is  unnecessary  to  remove  the  wheel  truing  device  in  order 
to  grind  the  work. 

Wheel  TrulnK  Device  for  Crownlnir  Pulle.vs 

The  attachment  shown  in  Fig.  22  is  used  chiefly  for  truing 
the  face  of  the  grinding  wheel  when  It  Is  desired  to  use  it 
for  crowning  pulleys  by  feeding  straight  In  on  the  work. 
This  consists  primarily  of  a  bracket  .1.  fastened  to  the  grind- 
ing machine  table  by  clamp  handle  B  as  shown,  and  carry- 
ing an  adjustable  slide  C  in  which  the  diamond  holder  is  re- 
tained.   Slide  C  is  held  on  bracket  D  clajnped  to  bracket  A. 


FiK.    22.     Wheel   Tniinc   Derica    uied    in    producinc   ConcaTitj    in    Fae*   of 
Wheol    for    crowninc    Pulleyi    on    Norton     FUin    Orindlnr    Marhinaa 

and  is  free  to  swivel  when  the  clamping  bolt  la  released. 
The  boss  on  bracket  D  Is  graduated  so  that  the  required 
amount  of  inclination  of  the  slide  In  relation  to  the  axis  of 
the  wheel-splndle  can  be  obtained.  The  degree  to  which  the 
wheel  truing  slide  is  tilted  determines  the  amount  of  con- 
cavity on  the  wheel  face  which,  of  course,  governs  the 
height  of  the  crown  on  the  pulley.  Slide  C  carrying  the 
diamond  is  moved  back  and  forth  by  means  of  a  rack  and 
pinion  operated  by  handwheel  E. 

Reference  to  the  diagram  Fig.  23  will  show  the  manner 
in  which  the  face  of  the  grinding  wheel  is  trued  concave. 
Line  A  shows  the  path  that  the  diamond  takes  when  the 
holder  is  set  off  at  an  angle  of  30  degrees  with  the  axis  or 
center  line  of  the  wheel-splndle,  and  at  the  top  of  this  Il- 
lustration will  be  seen  the  amount  of  concavity  produced 
with  the  slide  set  in  this  position.  The  reason  for  this  con- 
cave form  Is  that  the  diamond  in  passing  across  the  wheel 
Is  closer  to  the  axis  of  the  wheel  when  passing  over  the 
center  line;  consequently,  the  wheel  Is  trued  concave  when 
the  diamond   Is  traversed  back  and  forth.     Different  degrees 


1      AMOUNT  OF  CONCAVITl 

A              N/: 

\h'^^ 

\ 

fif.    81.     Wheel    Truing    Device    used    on    Wilmarth    It    Mornun    Surfaoa 
Orinding    Machines 


pie    upon    which    Wheel    Trum*    Pmce 
F>l.    22    op«ratei 

of  depth  can  be  obtained  by  changing  the  angle  of  the  path 
that  the  diamond  makes  in  traveling  across  the  wheel  face. 
This  particular  attachment  provides  for  truing  from  a 
straight  surface  to  a  concavity  having  a  depth  of  Vi  Inch. 
In   width,  this  attachment   will  true  wheels  up  to  12  inches. 

Device  lor  Trulntr  Wheel  to  Irresrular  Form  on  Surface 
Grlndintr  Mnchlne 

Figs.  24  and  25  show  a  wheel  truing  device  that  is  used  on 
a   Norton    surface   grinding   machine   for   truing   the    face   of 
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Fig.   ^4.     Device  for   truing  Face   of   Wheel   to  Irregular   Form   on   Norton 
Surface    Grinding    Machine 

the  wheel  either  to  straight  or  irregular  form,  depending  on 
the  shape  of  the  guiding  cam  used.  It  consists  principally 
of  a  bracket  A  held  to  the  table  of  the  surface  grinding  ma- 
chine. This  bracket  is  machined  on  its  top  surface  to  pro- 
vide for  an  angular  way,  on  which  is  fitted  slide  B  that,  in 
turn,  carries  cam  G  which  operates  plate  D  carrying  diamond 
holder  E.  Slide  B  is  operated  by  arm  F,  which  it  will  be 
noticed  is  attached  to  the  wheel-slide  and  consequently  moves 
with  it.  As  slide  B  is  operated  back  and  forth,  cam  C  moves 
plate  D  up  and  down,  thus 
raising  and  lowering  the  dia- 
mond in  accordance  with  the 
sbape  of  the  cam.  By  simply 
changing  the  shape  of  the  cam, 
this  device  can  be  used  for  tru- 
ing    the     wheel     to     various 


Fig.    26. 


Attachment  for  Truing-  Wheel 
for  Grinding  Spline  Shafts 

An  interesting  attachment 
used  on  a  Bath  No.  20  multiple 
keyshaft  grinding  machine  for 
truing  the  grinding  wheel  both 
to  a  radius  and  a  bevel  on  the 
sides  is  shown  in  Figs.  27  and 
28.  This  attachment  consists 
of  a  bracket  A  fastened  to 
the  grinding  machine  table,  and  carrying  three  diamond 
holders,  one  of-which  is  used  for  truing  the  radius,  as  shown 
in  Fig.  27,  and  the  other  two  for  truing  the  bevel  on  the 
sides,  as  shown  in  Fig.  2S.  Referring  to  Fig.  27,  it  will  be 
seen  that  the  spindle  B  carries  a  diamond  holder  C  which  is 
set  to  give  the  desired  radius  by  an  adjusting  screw.  Spindle 
^  is  rotated  by  means  of  lever  D.  and  in  this  way  the  curved 
surface  is  formed. 

For  truing  the  angular  surfaces  on  the  wheel,  two  separate 
holders   E   and   F   are    used,   as   shown    in    Fig.    28.     These 


holders  carry  separate  diamond  holders  G  and  U  which  are 
adjusted  by  means  of  a  screw  and  lock-nut  as  shown.  These 
two  holders  are  operated  independently  and  alternately  by 
means  of  a  spindle,  to  which  handle  /  carrying  a  cam  is  at- 
tached. The  holders  are  kept  down  constantly  in  contact 
with  the  cam  by  means  of  springs,  and  as  the  handle  is 
moved  in  first  one  direction  and  then  the  other,  it  operates 
the  diamond  holders.  In  this  way,  both  sides  of  the  wheel 
are  trued  in  the  proper  relation  to  each  other. 

It  is  evident  from  the  fore- 
L'oing  that  diamond  holders  G 
and  H  must  bear  the  same  rela- 
tion to  each  other,  and  also 
that  some  means  must  be  pro- 
vided for  setting  the  diamond 
for  truing  the  circular  portion 
of  the  wheel.  The  device  used 
for  this  purpose  is  shown  in 
Fig.  26.  As  is  shown  in  Figs. 
27  and  28,  the  top  face  of 
bracket  A  is  machined  to  form 
a  dovetail  slide  and  is  adapted 
to  receive  the  additional  at- 
tachment K  shown  in  Fig.  26. 
This  is  simply  slipped  over  the 
top  of  the  fixture  and  clamped 
in  place  by  means  of  bolt  L.  A 
plug  gage  il  provided  with  two  diameters  is  used  for  set- 
ting the  diamond  points.  In  setting  diamond  holder  C.  the 
diamond  is  brought  in  contact  with  the  smallest  diameter  of 
the  plug,  whereas  for  setting  holders  G  and  H.  the  diamonds 
are  brought  in  contact  with  the  largest  diameter  of  the  plug. 
With  this  device  it  is  possible  to  secure  very  accurate  work. 
There  is  a  large  variety  of  devices  and  attachments  used 
tor  truing  grinding  wheels  for  various  purposes,  but  those 
given  represent  typical  designs  and  illustrate  principles  of 
comparatively  wide  application. 


Fig.  27.     Device  for  truing  Face  and  Side 
Grinding  on  Bath  Machine — Dovi 


of  Grinding  -Wheel  for  Keyshaft 
^e  set  for  truing  Radius 


Fig.  28.     Wheel  Truing  D 


Fig.   27  set  for 
Grinding    Wheel 
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WHAT  WOULD  HAVE  HAPPENED  IF  THERE 
HAD  BEEN  NO  GUARDS  ? 

The  illustrations  show  two  accidents  that  occurred  in  the 
grinding  department  of  the  Pierce-Arrow  Motor  Car  Co.  and 
that  would  undoubtedly  have  had  fatal  results  it  the  wheels 
had  not  been  so  effectively  guarded.  Figs.  2  and  4  show  the 
guards  thrown  back  to  reveal  the  fractures  and  Figs.  1  and 
3  show  the  guards  in  place.  In  the  second  case,  no  one  was 
hurt  and  in  the  first  case  the  operator  was  only  slightly  in- 
jured by  the  fragment  of  the  wheel  A  that  broke  off.  The 
guards  probably  wore  the  means  of  saving  his  life.  It  is  a 
significant  fact  that 
these  two  cases  arc 
the  first  instanct'.s 
in  the  history  of 
the  concern  of  a 
solid  wheel  break- 
ing in  the  grinding 
department  and  yet 
they  occurred  with- 
in a  week  of  each 
other.  This  show.s 
how  essential  it  is 
to  guard  all  solid 
wheels  and  to  make 
sure  that  the 
guards  provided  are 
in  place  and  not 
swung  back,  at  all 
times.  If  for  any 
reason  a  guard  is 
to  be  swung  out  to 
make  repairs  or 
cliange  the  wheel, 
it  should  be  re- 
placed without  fail 
before  starting  the 
machine.  Every 
operator  should  ob- 
serve this  precau- 
tion not  only  to  in- 
sure his  own  safety 
but  for  the  protec- 
tion of  those  around 
him  as  well. 

These  wheels 
were  20  Inches  in 
diameter,  21^ 
inches  face,  grade 
30  1'.  It  win  bo 
noted  that  the  frac- 
tures in  the  two 
wheels  are  almost 
identical.     The  cause  of  the  rupture  Is  a  question 


Fiff.     1.       Orindinff    Wheel    that     burst    and 
Guards   that    prevented   Serious   Injury 


Ftf.  3.     Another  Case  illustrating  the  Neces- 
sity   of    ^ardinff    Orindin;    Wheels 


The  grind- 
ing lathes  were  in  good  condition  and  the  operators  were 
careful  and  experienced  workmen.  The  speed  employed  was 
only  5800  surface  feet  which  was  well  within  the  6000  feet 
surface  speed  allowed.  Before  leaving  the  manufacturers  all 
wheels  had  been  tested  at  a  50  per  cent  greater  speed  than 
maximum,  and  when  received  they  had  been  subjected  to  the 
ring  test  to  detect  any  possible  injury  In  shipment.  These 
tests  failed  to  disclose  any  flaw  in  the  wheels.  The  foregoing 
facts  illustrate  how  vital  a  matter  it  is  to  guard  all  grinding 
wheels  even  when  the  chances  of  accident  seem  very  slight. 
Kenmore,  N.  Y.  Gfohoe  B.   Morkis 

[An  article  giving  dimensions  for  grinding  wheel  safety  de- 
vices was  published  in   Maciiinkrv,  February.   1915. — Editor] 


SHORT-PAID   POSTAGE 

For  twenty-five  years  the  subject  of  short-paid  postage  on 
foreign  letters  has  been  discussed,  and  our  consuls  abroad  have 
repeatedly  called  attention  to  the  fact  that  it  is  a  cause  of 
much  dissatisfaction  and  of  injury  to  our  foreign  trade.  Of 
course,  no  one  believes  that  postage  is  short-paid  on  letters 
going  abroad  because  those  who  pay  the  postage  wish  it  to 
be  so.  It  happens  because  the  people  who  send  these  let- 
ters out  think  they  have  no  control  over  It,  and  they  cannot 
cure  the  difficulty.  There  is  evidence  tending  to  prove  that 
they   really  cannot,  and   I  know   of  one  instance  In  which  a 

foreign  correspond- 
ent  protested 
strongly  against  the 
receipt  of  so  many 
letters  from  an 
American  machin- 
ery manufacturer 
on  which  the  recip- 
ient had  to  pay 
double  postage.  He 
received  a  reply 
apologizing  and  as- 
suring bim  that 
steps  had  been 
taken  to  prevent 
his  receiving  any 
more  letters  on 
which  postage  was 
not  fully  prepaid, 
and  that  Identical 
letter  w  a  s  short- 
paid,  and  the  recip- 
ient had  to  pay  a 
penalty  for  the 
privilege  of  reading 
it. 

Anyone  who 
knows  something  of 
American  business 
office  methods  can 
easily  find  out 
what  is  generally 
the  reason  for_ 
short-paid  postage 
to  foreign  coun- 
tries. Large  num- 
bers of  letters  are 
dictated,  mostly 
late  in  the  after- 
noon, the  dictator 
signs  them  hastily 
and  gets  away,  leav- 
ing the  stenographer  and  the  office  boy  to  get  the  mall  off 
before  going  home.  It  Is  often  pretty  late  before  ihey  get 
away  and  there  is  every  Incentive  to  get  the  work  off  their 
hands  as  rapidly  as  possible.  It  is  hope^ss  to  expect  an 
office  boy  to  read  addresses,  look  up  the  amount  required  for 
foreign  countries  in  case  he  has  foreign  letters,  and  put  on 
foreign  postage.  In  many  cases,  perhaps,  he  has  no  stamps 
for  foreign  postage,  and  the  simplest  thing  for  him  to  do  la 
to  put  on  a  two-cent  stamp  for  every  letter,  without  reading 
addresses  to  find   out  If  they  are  foreign  or  not 

When  a  business  man  receives  a  protest  about  underpaid 
foreign  letters,  he  may  go  to  the  office  boy  and  "jack  him  up." 
The  office  boy  professes  to  be  very  sorry  and  promises  to  look 
after  It,  but   wp  all  know  that  he  will  not.  and   those  of  us 
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who  will  face  facts  know  that  he  cannot.  And  supposing  we 
were  to  get  the  present  office  boy  educated  so  that  he  will 
flo  it — we  shall  have  a  new  office  boy  after  a  while  and  the 
educational  process  must  be  gone  over  again. 

Like  everything  else  that  is  done  in  a  manufacturing  estab- 
lishment, this  matter  of  mail  to  foreign  countries  needs  to  be 
studied  and  the  method  of  handling  adapted  to  the  results 
sought.  There  are  various  ways  of  doing  it,  but  one  way  is 
to  have  foreign  letter  envelopes  of  a  distinctive  color  kept  in 
a  separate  pigeon  hole  of  the  stenographer's  desk.  The  steno- 
grapher when  she  writes  an  address  may  be  supposed  to  be 
able  to  know  whether  it  is  foreign  or  not;  may  select  the  for- 
eign envelope,  which  by  its  color,  its  shape,  or  by  a  black- 
faced  figure  printed  on  the  envelope  to  be  covered  by  the 
stamp,  will  notify  the  office  boy  that  stamps  for  foreign  pos- 
tage must  be  attached.  To  scold  or  fire  the  office  boy  for 
under-paid  foreign  letters  has  been  demonstrated  to  be  a 
failure.  F.  J.  M. 


CRANE  HOOKS  FOR  LIFTING  SHEET 
METAL 

It  is  the  purpose  of  this  article  to  describe  two  forms  of 
crane  hooks  which  we  have  found  useful  for  lifting  sheet 
metal  when  held  in  a  horizontal  and  in  a  vertical  position, 
respectively.  Fig.  1  shows  the  hook  used  for  lifting  a  sheet 
held  vertically,  the  capacity  of  which  is  for  stock  from  1/16 
to  Ys  inch  in  thickness.  It  will  be  seen  that  this  hook  is 
simply  an  inverted  U-shaped  member  with  a  U-shaped  cam 
riveted  to  it.  The  solid  lines  show  the  position  of  the  cam 
when  the  hook  is  being  dropped  into  place  on  a  sheet  of 
metal,  and  the  dotted  lines  show  the  position  assumed  by  the 
cam  while  the  stock  is  being  lifted.  The  contact  surface  of 
the  cam  is  serrated  so  that  it  secures  a  firm  grip  on  the 
metal,  and  the  heavier  the  load  to  be  lifted  the  greater  the 
grip  secured  by  the  cam;  consequently  there  is  no  danger 
of  the  sheet  being  dropped. 

Fig.  2  shows  a  useful  form 
of  hook  for  use  in  lifting 
sheet  metal  held  in  a  horizon- 
tal position.  It  win  be  seen 
from  the  end  view  that  this 
hook  consists  of  two  wrought- 
iron  plates  which  are  riveted 
together  in  such  a  manner 
that  the  U-shaped  hook  is 
supported  between  them.  The 
way  in  which  the  hook  is 
used  is  shown  in  Fig.  4,  and 
the  illustrations  make  the 
method  clear  without  requir- 
ing more  than  a  brief  descrip- 
tion. The  hook  will  lift 
sheets  up  to  %  inch  In  thick- 
ness, and   it   will   be   evident 

that    the    cam-plates    at    each  f.r.  4.  Method  of  connecting  Hook  sh, 


side  of  the  hooks  adjust  themselves  for  the  thickness  of 
the  stock  as  soon  as  the  operator  starts  to  raise  the  hoist. 
The  cams  are  riveted  together  at  the  small  end  and  a  bush- 
ing is  provided  to  keep  them  the  required  distanc«  apart. 
This  bushing  fits  through  the  small  eye  of  a  special  link  of 
the  form  shown  in  Fig.  3,  and  the  rivet  that  holds  the  cam- 
plates  together  fits  through  the  bushing.  The  large  eye  of 
the  link  receives  the  chain  as  shown  in  Fig.  4.  Both  of  these 
hooks  have  been  in  use  for  some  time  in  the  shop  where 
the  writer  is  employed,  and  have  given  very  satisfactory 
results.  L.  K. 

CUTTING  BARREL  CAMS  ON  THE  LATHE 

In  the  factory  where  the  writer  is  employed  there  are 
quite  a  few  machines  on  which  cams  are  used  which  are 
of  the  form  shown  in  Fig.  1.  It  was  thought  we  would  get 
better  results  by  increasing  the  pitch  of  the  cams  one  inch, 
as  shown  in  Fig.  2,  and  so  we  asked  for  an  estimate  on  the 
cost  of  new  cams  for  the  machines.  The  bids  submitted  were 
so  high  that  the  project  was  temporarily  abandoned,  but 
finally  we  looked  the  proposition  over  and  decided  we  could 
do  the  work  in  our  own  shop.  The  method  finally  adopted 
was  quite  interesting,  and  will  be  readily  understood  from 
the  description  in  the  following  article. 

We  did  not  employ  a  patternmaker,  but  had  an  intelligent 
carpenter  who  could  follow  rough  sketches  and  verbal  in- 
structions. He  produced  a  rough  pattern  from  which  we 
made  a  casting  of  the  form  shown  in  Fig.  3,  allowing  about 
\s  inch  for  finish.  This  casting  was  finished  and  used  as  the 
master  cam  in  machining  the  seventeen  other  castings  which 
were  made  from  the  same  pattern,  to  be  finished  for  use  on 
the  machines.  The  next  problem  was  to  make  a  suitable 
arbor  for  holding  the  master  cam  and  the  casting  to  be  turned, 
and  this  was  finally  turned  out  from  a  piece  of  machine  steel 
shafting  2%  inches  in  diameter  by  3  feet  long.  The  shafting 
was  centered  and  turned  down 
to  2%  Inches  in  diameter  with 
a  taper  of  0.005  inch  per  foot. 
Next  we  took  a  piece  of  ma- 
chine steel  4  inches  In  diame- 
ter by  7  inches  long,  which 
had  a  hole  l^A  inch  in  diame- 
ter bored  through  it.  We  set 
this  up  in  the  lathe  chuck 
and  bored  out  a  hole  2^4 
inches  in  diameter;  the  piece 
was  next  put  on  the  arbor 
and  turned  to  a  diameter  of 
3U  inches  on  the  outside, 
after  which  it  was  faced  off 
to  a  length  of  6i^  inches.  By 
cutting  eight  slots  1/16  inch 
in  width  in  this  piece,  a  satis- 
factory expanding  sleeve  was 
Fig.  2  to  Load  Chain  of  Hoist  made,   as   shown    in    Fig.    4. 
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Figs.   1  to  6.     Ortgiruil  Gam,   RedBsigned  C«.m,   Cam   Ca-atiiig,   Split   Bushing  to  bold   Gun   on    Arbor,    and   Roller   to   engage    Master    Cam 


For  use  as  a  master  cam,  we  took  one  of  the  castings  and 
filed  the  groove  on  both  sides  to  make  It  fit  the  roller  shown 
In  Fig.  B,  which  is  %  inch  in  diameter.  After  this  had  been 
done,  we  set  up  the  casting  in  the  lathe  chuck  and  bored  out 
the  hole  to  a  diameter  of  2V4  Inches,  and  also  drilled  and 
tapped  a  hole  Vi  inch  in  diameter  to  receive  the  set-screw  H 
which  was  used  to  secure  the  master  cam  to  the  arbor,  as 
shown  in  Fig.  6.  The  next  step  was  to  forge  a  cutter  to  the 
desired  shape  and  dimensions  for  machining  the  cam  grooves; 
and  to  fasten  a  flat  piece  of  machine  steel  to  the  carriage 
of  the  lathe,  on  which  the  cam  roller  to  engage  the  master 
cum  was  carried  by  a  stud. 

After  this  preliminary  work  had  been  completed,  we  were 
ready  to  proceed  as  follows:  The  castings  were  first  placed 
in  the  lathe  chuck  where  the  hole  was  bored  out  to  314 
inches  in  diameter.  One  of  the  castings  was  then  put  on 
the  arbor  F,  Fig.  6,  where  it  was  held  in  place  by  means  of 
the  split  bushing  O.  The  outside  of  the  cam  was  then  turned 
to  reduce  Its  diameter  to  7  inches,  after  which  a  Mi-incli 
hole  was  drilled  and  tapped  in  the  same  position  as  on  the 
master  cam.  The  master  cam  was  now  mounted  on  the 
arbor  and  held  in  place  by  means  of  the  %-inch  set-screw  H, 
and  engaged  by  the  roller  B  carried  on  the  stud  C,  which 
fits  into  the  machine  steel  bar  D  on  the  carriage,  this  bar 
being  held  in  place  by  the  bolts  and  dowel-pins  E.  The  tool 
is  fastened  in  the  toolpost  in  the  usual  way,  and  the  carriage 
is  disengaged  from  the  feed  mechanism  in  order  that  it  may 
be  moved  along  the  bed  through  the  action  of  the  master 
cam  and  roller. 

In  setting  up  the  work  there  should  be  a  difference  In  angle 
of  90  degrees,  i.  e.,  when  the  set-screw  in  the  master  cam  Is 
over  the  cam  roller  B,  the  set-screw  In  the  casting  to  be 
machined  should  be  opposite  the  cutting  tool  /.    It  must  be 


borne  in  mind  that  the  metal  is  to  be  removed  all  around 
on  both  sides  of  the  cam  groove,  and  so  the  casting  must  be 
driven  onto  the  arbor  tight  enough  so  that  It  will  be  held 
in  place.  When  cutting  the  groove  the  tall  of  the  lathe  dog 
should  be  tightly  wedged  in  the  slot  of  the  faceplate  to  prevent 
lost  motion.  After  the  groove  in  all  of  the  cams  had  been 
machined,  the  master  cam  A  and  the  strip  D  holding  the 
cam  roller  B  were  removed  so  that  the  cams  could  be  set  up 
on  the  arbor  to  have  their  ends  faced.  After  this  work  had 
been  done,  it  was  merely  necessary  to  cut  the  keyway,  after 
which  the  cams  were  ready  for  use.  M.  H.  Chase 


THE  BREAKING  OF  A  SPRINKLER  HEAD 

The  old  saying  "Experience  Is  sometimes  a  dear  teacher" 
was  brought  home  to  us  very  forcibly  the  other  day  when  an 
overhead  belt  broke  and  knocked  off  a  sprinkler  head  in  our 
grinding  department,  which  resulted  in  the  water  coming  down 
altogether  too  fast  for  comfort.  Nobody  seemed  to  know  just 
where  the  shut-off  valve  was  located,  and  by  the  time  It  was 
finally  shut  off  some  special  machinery  on  the  floor  below 
that  was  almost  ready  for  shipment  became  thoroughly 
drenched.  We  now  have  signs  in  every  department  that  tell 
just  where  the  shut-off  and  draw-off  valves  are  located,  and 
every  foreman  and  assistant  foreman,  besides  two  or  three 
reliable  operators  in  each  department,  know  just  where  the 
valves  for  their  respective  departments  are. 

Sltebistendent 


A   SAFETY  HINT   TO   DIEMAKERS 

One  of  our  dicmakers  met  with  a   rather  painful  accident 
the  other  day  while  he  was  trying  out  a  set  of  tools  in  a 
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power  press.  He  had  the  belt  off,  but  had  brought  the  gate  of 
the  press  one-quarter  of  the  way  down.  While  placing  the 
punch  in  position,  which  he  tried  to  do  by  holding  the  punch 
In  his  left  hand  (something  every  dlemaker  has  done),  the 
gate  suddenly  descended  of  its  own  accord,  due  to  a  loose  fric- 
tion. The  result  was  a  badly  squeezed  hand  which  required 
several  weeks  of  rest  and  treatment.  If  the  press  had  been 
larger,  the  accident  would  have  been  more  serious.  It  hardly 
seems  necessary  to  say  that  our  diemakers  now  see  to  it  that 
the  gate  of  the  press  is  up  before  fastening  the  punch  In 
position.  Safety   Fikst 
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ELECTRIC   ALARM   FOR   BEVEL   GEAR 
GENERATOR 

In  the  operation  of  a  Gleason  bevel  gear  generator,  it  is 
necessary  for  the  attendant  to  stop  the  machine  after  the 
last  tooth  has  been  completed;  and  if  he  fails  to  do  so  the 
tools  will  start  taking  a  light  cut  over  the  finished  teeth, 
making  them  under  size.  When  one  operator  is  running  four 
or  five  machines,  it  is  difficult  for  him  to  always  be  on 
hand  at  exactly  the  time 
when  each  machine  has  fin- 
ished cutting  its  gear,  and  to 
avoid  having  the  machine  run 
over,  the  operator  is  likely 
to  wait  for  the  last  five  or  six 
teeth  to  be  cut  rather  than 
run  the  risk  of  spoiling  the 
work.  To  avoid  the  trouble 
which  we  had  experienced 
from  this  source,  the  writer 
designed  an  electric  alarm 
system,  which  is  shown  in 
the  accompanying  illustration, 
and  applied  an  outfit  of  this 
kind  to  each  of  the  bevel  gear 
generators,  with  the  result 
that  the  only  objection  which 
we  had  to  an  otherwise  ex- 
cellent machine  has  been  over- 
come. Not  only  does  the 
alarm  prevent  spoiling  any  of 
the  work,  but  it  also  in- 
creases production,  as  the 
time  spent  by  the  operator  in 
waiting  for  the  machine  to 
finish  the  Job  is  cut  down  to 
a  minimum. 

By  referring  to  the  accom- 
panying illustration,  it  will 
be  seen  that  two  concentric 
rings  are  mounted  at  the  rear 
end  of  the  spindle  behind  the 
indexing  worm-wheel.  The  inner  ring  is  fastened  to  the  spin- 
dle by  means  of  a  key  and  set-screw,  and  this  ring  carries  four 
set-screws  for  holding  the  outer  ring  in  any  desired  position 
relative  to  the  spindle.  The  outer  ring  carries  an  adjustable 
trip-block  A,  the  position  of  which  can  be  adjusted  with 
respect  to  the  spindle;  and  when  the  correct  adjustment  has 
been  obtained  for  a  given  set-up,  the  position  of  the  trip-block 
need  not  be  changed  until  a  new  set-up  is  made.  A  piece  of  % 
by  2-inch  flat  cold-rolled  steel  was  bent  to  the  form  shown,  and 
fastened  to  the  worm-gear  guard  by  means  of  cap-screws;  and 
the  contact  mechanism  was  carried  on  this  bracket.  A  shoulder 
pin  B  carries  the  trip-pin  C  which  is  located  at  the  rear  side 
of  the  bracket,  and  the  shoulder  pin  passes  through  the 
bracket  and  carries  the  contact  block  D.  The  contact  block 
is  beveled  as  shown  in  the  illustration,  and  when  tripped  will 
make  contact  with  the  copper  spring  contact  E  which  is 
mounted  at  an  angle  on  a  piece  of  cold-rolled  steel  separated 
from  the  supporting  bracket  by  fiber  insulation.  Electric 
wires  run  from  the  bracket  and  contact  block  to  the  batteries 
and  electric  alarm  bell. 


In  the  normal  or  "non-ringing"  position,  the  upper  end  of 
the  trip-pin  C  rests  against  a  stop-pin  F  and  is  held  in  posi- 
tion by  a  spring.  As  the  gear  is  indexed,  the  adjustable 
trip-block  .4  rotates,  and  as  soon  as  the  work  is  finished  the 
trip-block  comes  into  contact  with  the  trip-pin  C  and  pushes 
it  past  the  center  point.  When  this  happens  the  spring  acts 
on  the  opposite  side  of  the  center  line  and  snaps  the  contact 
block  D  down  against  the  copper  spring  contact  E.  This 
closes  the  circuit  and  the  bell  rings  until  the  operator  raises 
the  contact  block  to  the  normal  position.  The  alarm  is  then 
ready  to  start  ringing  again  after  another  gear  has  been 
completed. 

Rocktord,  111.  E.  K.  Mobcan 


Electric  Alarm  for  Gleason  B 


"WHAT'S   THE   MATTER   WITH   THE 
FOUNDRIES?" 

We  note  the  article  written  by  Mr.  Brophy  in  the  October 
number  of  Machinert  in  which  he  criticises  the  foundries 
and  wants  to  know  what  is  the  matter  with  them.  May  it  not 
be  possible  that  the  fault  lies  with  the  users  of  the  castings? 
Is  it  not  a  fact  that  In  the 
large  majority  of  cases  the 
patterns  are  made  without 
consulting  the  foundry?  The 
designer  produces  a  machine; 
then  we  hunt  for  some  way  to 
core  the  patterns  with  tha 
least  trouble  to  ourselves  and 
the  foundry.  To  illustrate,  a 
shaper  table  may  have  an 
opening  in  one  side  only.  The 
natural  position  for  the  core 
to  rest  in  would  be  the  bot- 
tom of  the  drag,  but  this 
brings  the  dirt  in  the  mold  if 
there  is  any,  next  to  a  finish- 
ed surface  of  the  casting.  If 
the  core  were  hung  on  the  side 
of  the  mold  by  means  of  an 
arbor  the  finished  portion  of 
the  casting  could  be  placed 
in  the  drag.  Similar  In- 
stances of  this  sort  are  us- 
ually brought  to  our  attention 
by  the  foundries  after  the 
patterns  are  made,  and  6om<v 
times  they  are  acted  upon 
but  usually  not.  We  always 
condemn  the  foundries  first 
because  that  is  the  easiest 
place  to  lay  the  blame. 

Would   it   not  be  better  to 
pay  a  little  more  for  our  cast- 
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ings  to  enable  the  foundries  to  rig  up  properly  to  make  them? 
Is  it  not  a  fact  that  we  spend  much  time  and  money  in  laying 
out  and  carrying  through  each  operation  of  building  our  ma- 
chines? When  it  comes  to  the  foundry  we  expect  it  to  do 
what  we  admit  is  a  very  difficult  job,  with  a  stick,  a  string  and 
a  rag.  What  foundry  has  been  successful  that  has  attempted 
to  employ  all  the  modern  means  in  competition  with  the  lower 
grade  foundries?  The  lower  grade  foundry  simply  passes  the 
responsibility  and  the  expense  of  its  operations  along  to  the 
casting  users. 

Do  the  casting  users  in  their  dealings  with  the  foundries 
see  to  it  that  the  foundry  has  chemists,  laboratories,  means 
for  drying  all  molds,  several  cupolas,  inspectors  and  the 
proper  material  before  closing  a  contract?  Would  the  cast- 
ing users  pay  the  price?  The  usual  question  is,  at  how  low  a 
price  per  pound  can  we  get  the  castings.  If  the  price  given 
is  not  as  low  as  others  quote,  then  the  patterns  are  trans- 
ferred to  another  foundry  quoting  a  lower  price — where  new 
flasks  have  to  be  made  and  the  work  has  to  be  experimented 
with  before  proper  results  are  obtained.     The  flasks  and  rig- 
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ging  are  made  as  cheap  as  possible  because  it  is  not  known 
how  long  the  job  is  going  to  stay,  and  the  risk  of  preparing 
for  It  properly  cannot  be  taken.  (We  have  been  getting  cast- 
ings from  the  same  foundry  for  eleven  years.)  Those  con- 
cerns operating  their  own  foundries  cannot  show  a  heavier 
operating  expense  than  those  of  the  outside  foundries,  because 
the  casting  user  will  not  give  the  foundry  credit  for  the  better 
product. 

The  fault  with  the  foundries  seems  to  lie  with  the  casting 
users,  as  they  are  satisfied  to  accept  castings  and  take  chances 
that  they  will  toe  all  right,  or  if  bad  that  the  expense  of 
correcting  them  will  not  be  as  much  as  the  additional  price 
that  must  be  paid  if  all  the  improvements  of  modern  foundries 
are  used.  N.  B.  Chace,  Supt., 

Cincinnati,  Ohio.  Cincinnati  Shaper  Co. 


■r-r 


EIlplEJ<C>l 


"T    5t.-v.--X— -f^ — X^ — -eva- 


\o') 


MULTIPLE  THREAD   CHASING   FIXTURE 

The  lathe  fixture  which  is  illustrated  and  described  here- 
with was  originally  designed  for  use  in  chasing  the  quadruple 
threads  of  brass  worms,  but  like  many  other  tools  of  a  simi- 
lar nature  its  original  purpose  has  been  lost  sight  of.  At 
the  present  time  it  is  being  used  for  a  variety  of  multiple 
thread   chasing   operations,   and    la   giving   very  satisfactory 

results.     In   the   de-  

sign  of  this  attach- 
ment there  were  two 
J)  r  i  m  ary  require- 
ments to  be  fulfilled. 
First,  to  relieve  the 
mechanic  of  the  te- 
dious and  sometimes 
perplexing  task  of 
advancing  the  car- 
riage for  taking  a 
fresh  cut  by  discon- 
necting the  gears; 
second  to  overcome 
the  difficulty  some- 
times  experienced 
where  a  piece  of 
work  is  left  unfin- 
ished for  the  night 
and  the  operator  for- 
gets how  far  he  had 
progressed  toward 
the  completion  of  his 
work. 

This  fixture  is  not 
Intended  to  be  used 
as  a  standard  equipment  for  each  lathe;  the  purpose  is  to  have 
It  on  hand  in  the  tool-room  so  that  It  can  be  adjusted  by  one 
of  the  tool-makers  and  checked  out,  leaving  the  lathe-hand 
nothing  to  do  but  attach  it  to  the  carriage  of  his  machine. 
In  some  shops,  and  especially  in  shops  handling  experimental 
work,  the  provision  of  two  of  these  fixtures — one  for  small 
and  one  for  large  sizwl  standard  lathes — would  satisfy  all  the 
requirements  that  are  likely  to  be  met.  It  will  be  well  to  have 
several  lathes  of  each  size  provided  with  holes  which  are 
tapped  and  reamed  to  receive  the  fastening  screw  and  taper 
dowel  pins,  as  there  will  then  be  no  trouble  in  finding  a 
machine  for  use  in  handling  a  rush  order. 

The  body  A  of  the  fixture  is  made  of  cast  iron  and  the 
anchoring  lug  and  lug  B  for  the  adjusting  screws  C  are  made 
In  a  single  piece,  the  length  of  which  is  such  that  when  the 
fixture  Is  set  up  ready  for  use  the  shortest  of  the  stop-pins  D 
will  be  nearly  flush  with  the  square  end  of  the  body  of  the 
fixture.  It  will  be  seen  that  the  stop-pins  D  are  pivoted  at  E 
so  that  they  may  be  swung  up  out  of  the  way.  The  housing 
F  is  also  made  of  cast  Iron  and  fastened  to  the  body  A  by 
six  miister-hoad  screws  O.  The  adjustable  stop-pins  D  are 
made  of  machine  steel  and  beveled  on  the  contact  ends, 
while  the  adjusting  screws  C  should  be  of  fine  pitch  to  facili- 
tate making  very  fine  settings  of  the  stop-pins. 


In  laying  out  the  holes  in  the  fixture  and  in  the  cross-slide 
of  the  carriage,  the  opposed  templet  H  was  found  useful; 
one  face  of  this  templet  was  marked  "carriage"  and  the  other 
face  was  marked  "fixture".  The  fixture  should  be  attached  to 
the  lathe  so  that  the  contact  pins  D  clear  the  top  of  the 
cross-slide  to  enable  the  compound  rest  to  be  swung  through 
an  angle  of  90  degrees.  After  the  chasing  tool  has  been  set 
in  position  for  taking  the  cut,  the  slide  Is  brought  up  to  the 
first  stop  D — using  a  tissue  paper  feeler  to  prevent  jamming — 
and  one  of  the  threads  is  cut.  The  stop  which  locates  for 
this  thread  is  now  raised,  as  shown  by  the  dotted  lines,  and 
the  slide  is  brought  up  to  engage  the  second  stop  for  cutting 
the  second  thread.  This  process  is  repeated  until  all  the 
threads  have  been  cut.  The  cost  of  this  fixture  is  slight 
when  its  value  is  taken  into  consideration,  and  it  will  be 
found  a  great  saver  of  trouble  when  cutting  multiple  threads. 

Stillwater,  Minn.  R.  C.  MacL.vchlas 
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Lathe  Fixturo  for  Use 


FLASHBACK   IN   THE  WELDING  TORCH 

I  read  with  much  interest  the  article  on  "Flashback  in  the 
Welding  Torch"  by  M.  K.  Dunham  in  the  September  number 
of  Macuineby.  It  would  have  been  interesting  if  Mr.  Dunham 
had    given    the   difference   In    principle   of   the   two    welding 

torches  used  on  the 
two  large  gears,  and 
show^n  the  principle 
used  in  a  correctly 
designed   torch. 

While  the  writer 
has  not  experiment- 
ed with  very  many 
torches,  he  has  never 
seen  one  that  on 
heavy  hot  work  will 
not  flash  back  if  the 
temperature  of  the 
head  and  tip  is  al 
lowed  to  become  high 
enough.  This  is  most 
likely  to  occur  in 
deep  welds  where  it 
is  difficult,  if  not  im- 
possible, for  the 
welding  flame  to  get 
away  from  the  head 
and  tip,  thus  heat- 
ing it  more  rapidly 
than  when  the  same 
chaamg  auadrupie  Thr«>d,  ^^.^^,^     becomes    Shal- 

lower. Upon  cooiiug  the  head  and  lip,  flashing  back  will 
not  occur  until  they  again  become  heated  to  a  high  tempera- 
ture, and  I  question  if  it  is  possible  to  avoid  flashing  back 
under  such  conditions.  The  use  of  water-cooled  torches  for 
such  work  is  common  and  these  torches  do  not  flash  back, 
although  they  may  back-fire  due  to  the  end  of  the  tip  touch- 
ing something  and  thereby  momentarily  reducing  the  veloc- 
ity of  the  gases  as  explained  by  Mr.  Dunham.  This,  however, 
is  not  caused  by  the  design  of  the  torch,  as  is  very  clearly 
explained   in   Mr.   Dunham's  article. 

The  only  serious  trouble  that  the  writer  has  ever  experi- 
enced with  flashing  back  is,  as  explained  above,  In  the  ca«e  of 
hea^T  deep  welds.  The  same  torch  with  the  same  tip  and  the 
same  operator  will  not  flash  back  In  welds  of  lighter  sictlon. 
ThorVfore  the  cause  for  such  flashbacks  must  lie  In  the  over- 
heating of  the  head  and  tip.  and  would  appear  to  be  due  to 
the  burning  of  the  acetylene  inside  the  tip.  caused  by  the 
excessive  heat.  In  other  words,  the  acetylene  Is  Ignited 
before  It  gets  to  the  tip.  There  Is  no  question  about  the 
expense  or  danger  and  annoyance  caused  by  flashing  back 
Mr.  Dunham  has  covered  these  points  very  clearly  and  forcibly 
I  also  -want  to  add  my  word  of  accordance  with  Mr.  Dunham 
in  his  stand  against  the  too  common  practice  of  manufactur- 
ing and  selling  oxy-acetylene  welding  apparatus  that  Is  unec 
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onomical,  wrong  in  theory  and  unsatisfactory  in  practice. 
Anyone  who  really  has  the  Interests  of  the  oxy-acetylene  weld- 
ing Industry  at  heart  will  condemn  such  practices. 

There  are,  however,  one  or  two  points  in  his  article  that  I 
do  not  understand.  The  statement  is  made  that  an  injector 
torch  should  not  be  used  with  dissolved  acetylene  for  the 
reason  that  it  does  not  take  advantage  of  the  available  pres- 
sure to  avoid  flashbacks,  while  it  is  exactly  what  is  required 
for  a  low-pressure  generator.  It  is  also  staled  that  for  the 
same  reason  the  medium-pressure  torch  should  not  be  used 
with  dissolved  acetylene.  It  does  not  appear  to  me  that  the 
reasons  assigned  are  suflScient  to  make  the  use  of  either  of 
these  torches  with  dissolved  acetylene  undesirable.  The  reg- 
ulating valves  provided  for  use  on  tanks  containing  acetylene 
under  pressure  will  furnish  the  required  low  pressure  and 
medium  pressure,  respectively,  if  used  on  the  two  types  of 
torches  mentioned,  and  if  a  torch  of  any  design  is  economical 
at  the  pressure  for  which  it  is  designed  and  is  used  at  that 
pressure,  I  fail  to  see  what  the  storage  pressure  of  the  acety- 
lene has  to  do  with  the  operation  of  the  torch.  The  whole 
question  of  torch  economy  and  performance  is  one  that  is  in 
great  need  of  scientific  investigation.  The  most  economical 
type  of  torch  has  probably  not  yet  been  developed.  At  any 
rate,  the  writer  does  not  believe  that  anything  whatever  is 
accurately  known  as  to  the  pressure  conditions  under  which 
any  torch  operates.  The  pressure  on  the  gage  as  ordinarily 
used  is  no  criterion  of  that  in  the  torch.  The  heating  of 
the  hfad  in  heavy  welding,  the  unavoidable  commercial  varia- 


Fig.    1.     Dangerous  Method   of   spacing  Saw   Cuts   with   Circular   Saws 

tion  in  the  sizes  of  the  passages  in  the  torch  and  tip,  the  irreg- 
ularities in  different  gages  and  regulating  valves,  and  many 
other  things,  all  combine  to  cause  serious  discrepancies  in 
the  performance  of  torches. 

The  writer  believes  that  there  is  no  accurate  information  in 
regard  to  the  relative  proportions  of  oxygen  and  acetylene 
in  any  torch,  on  account  of  the  difiiculty  of  measuring  the 
quantities  of  gas  consumed,  particularly  in  the  case  of  acety- 
lene. It  is  admitted  without  argument  that  the  best  torch 
manufacturers  have  succeeded  in  producing  apparatus  which 
gives  remarkably  good  results,  but  it  has  been  done  largely 
by  cut-and-try  methods,  which,  of  course,  directed  by  intelli- 
gence and  skill,  will  continually  produce  better  results.  How- 
ever, the  writer  believes  that  tlie  time  is  nearly  here,  if  in- 
deed it  has  not  already  arrived,  when  something  more  is 
necessary,  and  he  feels  that  investigations  must  now  be  made 
with  the  most  accurate  apparatus  available  and  under  the 
most  stringent  conditions,  so  that  having  as  nearly  as  possible 
absolute  knowledge  of  the  facts,  the  effect  of  any  variation 
from  the  correct  principle  and  practice  may  be  determined. 
This  involves  the  control  of  conditions  so  that  any  number  of 
tests  can  be  made  and  results  duplicated  within  the  limits 
of  errore  of  observation.  This  in  itself  is  no  mean  task.  As 
just  one  illustration,  it  has  never  been  determined,  to  the 
writer's  knowledge,  what  a  neutral  flame  Is,  although  it  is 
talked  about  familiarly  and  frequently  as  if  It  were  some- 
thing very  readily  obtained.  There  are  reasons,  however,  for 
questioning  if  it  is  possible  to  produce  a  neutral  flame,  or  at 


least  to  determine  the  neutrality  by  the  eye  alone.  Accord- 
ing to  the  wrlter'8  estimate,  there  are  twelve  vitally  import- 
ant things  which  will  have  to  be  investigated,  in  addition  to 
many  more  minor  conditions.  It  will  be  readily  seen  that 
the  subject  Is  one  of  vast  extent  and  one  which  will  require 
the  best  efforts  of  those  Interested  in  the  matter  for  a  long 
period  of  time. 

In  conclusion,  these  statements  are  not  made  with  the 
view  of  discouraging  experimenting,  but  to  show  the  im- 
portance and  necessity  of  using  only  the  best  available  appa- 
ratus, which  Is  that  manufactured  by  concerns  who  have  the 
greatest  knowledge  of  the  facts,  the  best  facilities  for  testing 
and  who  are  the  soundest  financially. 

Rochester,  N.  Y.  S.  W.  Miixeb 


SAFETY    DEVICE    FOR    HANDLING   WORK 
ON   THE   CIRCULAR  SAW 

Fig.  1  illustrates  a  common  cause  of  serious  accidents  in 
the  patternshop.  It  will  be  noticed  that  the  operator  has  placed 
a  straight  piece  of  wood  A  between  the  work  and  the  saw 
guide  to  get  the  correct  distance  in  making  cuts  for  lap.  The 
distance  piece  A,  having  nothing  to  hold  It,  slipped  back  In 
moving  the  work  across  the  saw,  causing  the  bracket  to  fly 
out  and  bind  on  the  saw.  This  resulted  in  the  saw's  kicking 
back,  knocking  the  operator's  hand  down  6nto  the  revolving 
teeth,  and  cutting  his  fingers.  The  man  w^as  fortunate  not 
to  lose  his  fingers  entirely.     At  B  in  Fig.  1  Is  shown  a  piece 


Fig. 


Gating    Strip    tli&t    eliminates   Danger    of    Work    slipping 


that  was  made  to  prevent  the  recurrence  of  such  an  accident. 
In  Fig.  2  this  piece  is  shown  in  use  at  C.  It  will  be  noted 
that  it  Is  made  with  an  enlarged  end  which  fits  around  the 
corner  of  the  bracket  and  does  away  with  the  possibility  of 
slipping.  It  takes  only  a  few  minutes  to  make  this  piece 
and  the  operation  is  made  much  safer  by  Its  use.  In  this 
case,  it  was  impossible  to  use  the  regular  metal  guard  pro- 
vided. 

Kenmore.  N.   Y.  George  B.   Mokbls 


MEETING   THE   EMPLOYE    HALF   WAY— 
A   CHALMERS   PRINCIPLE 

One  of  the  most  important  lessons  now  being  mastered  by 
the  captains  of  modern  industry  is  the  necessity  for  conserv- 
ing health  and  contentment  among  employes.  An  intricate 
machine  will  not  work  eflBciently  without  intelligent  care.  A 
trained  worker  is  the  most  valuable  asset  of  the  manufac- 
turer. Forgetting  the  humanitarian  side  entirely,  he  cannot 
afford,  economically,  to  permit  his  employe  to  work  amid 
surroundings  detrimental  to  mind  and  body.  The  most  sig- 
nificant index  to  this  fact  is  the  stringent  legislation  against 
long  working  hours.  "Safety  First"  is  a  slogan  that  has 
brought  widespread  reforms  in  factory  precautionary  equip- 
ment in  the  past  two  years.  Those  companies  which  have 
recognized  the  importance  and  need  for  the  awakening  have 
progressed  rapidly.  Now  they  are  being  heralded,  not  only  as 
philanthropists,  but  as  far-sighted  business  captains  as  well. 
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An  inviting  factory  site  is  just  as  important  as  a  roomy  and 
hygienic  interior.  It  the  worlcman  trudges  up  a  dirty  cinder 
path  every  morning,  entering  forbidding  prisonlilte  walls  that 
shut  him  off  from  the  out-of-doors,  his  mind  is  likely  to  be 
hostile  from  the  beginning  of  his  day's  work.  If,  on  the 
other  hand,  everything  is  done  to  make  his  surroundings  at- 
tractive, his  attitude  toward  his  employer  will  be  more  kindly. 
When  plans  were  made  for  the  erection  of  the  Chalmers  plant, 
Hugh  Chalmers  selected  a  spot  far  away  from  the  factory 
centers  of  Detroit.  At  that  time  the  grounds  of  his  choice 
were  almost  in  the  country.  Thirty-two  acres  of  ground  were 
plotted  out  and  work  begun.  The  buildings,  which  are  a  com- 
bination of  the  unit  and  group  types,  are  of  reinforced  con- 
crete and  are  distributed  so  as  to  afford  the  maximum  of  light 
and  air.     The  four  main  buildings  are  each  four  stories  high. 

Sanitary  drinking  fountains  are  conveniently  located 
throughout  the  works  and  offices.  'The  water  is  cooled  at 
some  points  by  earth  coolers,  thirty  feet  deep,  and  at  others 
by  ice-cooled  coils.  In  the  departments  where  men  are  ex- 
posed to  great  heat,  as  in  the  heat-treating  department  and 
the  power  house,  shower  baths  are  provided.  A  large  and 
well  equipped  "serveself"  restaurant  is  maintained  In  a  build- 
ing especially  erected  on  the  Chalmers  grounds.  At  a  mini- 
mum cost  the  employes  can 
get  good  wholesome  food. 
Eighteen  or  twenty  cents  will 
buy  a  hearty  meal  for  a  hun- 
gry laborer.  A  modernly 
equipped  hospital  with  a  grad- 
uate surgeon  in  constant  at- 
tendance is  maintained  on 
the  grounds.  In  the  case  of 
injury  to  any  employe,  the 
patient  is  at  once  taken  to  the 
doctor's  office  and  such  first- 
aid  administered  as  is  neces- 
sary. A  factory  ambulance  is 
ready  to  take  any  one  seri- 
ously injure<l  to  a  hospital. 

Before  any  employe  is  hired 
he  is  given  a  thorough  physi- 
cal examination.  If  he  is  af- 
flicted with  any  contagious 
disease  that  would  be  a  men- 
ace to  other  employes  he  is 
not  admitted.  If,  however, 
he  is  found  to  be  suffering 
from  a  slight  affiiction  that 
does  not  destroy  his  capability  for  work  ho  will  be  given 
the  employment  that  he  can  do  best  under  his  handicap.  For 
instance,  if  a  man's  eyesight  is  subnormal  he  will  be  assigned 
to  tasks  where  eyestrain  will  be  least  likely  to  develop.  If 
weak  lungs  show  under  the  physician's  examination,  out-of- 
door  work  will  fall  to  his  lot. 

Special  attention  is  paid  to  the  question  of  accident  preven- 
tion. Inspectors  are  maintained  whose  business  it  is  to  see 
that  every  dangerous  machine  is  effectually  guarded.  An 
educational  safety  campaign  is  constantly  being  carried  on 
among  the  employes  by  means  of  a  series  of  bulletins,  sug- 
gestions and  instructions  posted  on  "Safety  First"  bulletin 
boards. 

One  of  the  most  inviting  features  of  the  Chalmers  plant  is 
the  landscape  gardening.  Spacious  lawns,  bordered  with 
shrubbery  and  flowering  plants  are  tastefully  laid  out.  In- 
stead of  the  cinder  heap  and  the  slag  pile,  green  grass  and 
stately  maples  meet  the  eye.  .\  regulation  tennis  court  and 
a  ball  diamond  have  been  proviileil  for  ih(>  noon-hour  entertain- 
ment of  the  employes. 

Hetroit.  Mich.  Owi:n   B.  Wintebs 

GUARDING   THE   HEADS   OF  GIB   KEYS 
Gib  keys  of  the  kind   commonly  used  In   the   flywheels  of 
blanking  presses  and  other  machines  where  the  shaft  runs  con- 
tinuously, are  likely  to  cause  accidents  when  the  machines  are 


located  near  passageways,  by  the  head  of  the  key  catching 
the  clothing  of  someone  passing  by.  The  accompanying  illus- 
tration shows  a  simple  form  of  guard  which  Is  in  quite  gen- 
eral use  for  eliminating  this  hazard  in  machine  shops.  It 
consists  of  a  metal  shell  fastened  to  the  hub  of  the  flywheel, 
and  the  illustration  makes  the  idea  quite  clear  without  re- 
quiring further  description.  Two  methods  of  fastening  the 
shell  to  hubs  of  different  sizes  are  shown.  The  advantages 
of  this  guard  are  simplicity  and  low  cost  combined  with 
absolute  protection.  Safety  Fibst 

•     •     • 

ELECTRICALLY-  PROPELLED   BATTLESHIP 
"CALIFORNIA 

The  keel  of  the  dreadnaught  California,  the  first  electrically- 
propelled  battleship,  was  laid  In  Brooklyn  Navy  Yard,  Octo- 
ber 14.  The  new  addition  to  the  navy  will  have  a  length  of 
624  feet;  width,  97  feet,  4'^  Inches;  draft,  30  feet;  displace- 
ment, 32,000  tons;  speed,  21  knots  and  an  armament  of  twelve 
14-lnch  guns  in  four  turrets,  a  secondary  battery  of  twenty- 
two  5-lnch  rapid-fire  guns  and  four  submerged  tubes  capable 
of  firing  the  largest  types  of  torpedoes.  The  cost  of  the  vessel 
complete   will   be   about   $15,000,000.       The   California's   elec- 

trlcal     drive     Is    the     result 

of  experience  gained  by  the 
U.  S.  Navy  with  the  collier 
Jupiter,  a  vessel  of  20,000 
tons  displacement.  The  espe- 
cial advantage  of  the  electri- 
cal drive  is  that  the  steam 
turbines  may  be  run  at  high 
speed  while  the  propellers 
are  run  at  a  slower  speed  beat 
•  suited  to  their  diameter  and 
pitch.  The  drawback  to  all 
direct-connected  turbine 
drives  is  that  the  steam  tur- 
bines must  either  be  run  at  an 
inefficient  speed  to  accommo- 
date the  propellers  or  they 
must  be  made  of  enormous 
size.  The  designer  compro- 
mises between  the  two  ex- 
tremes with  the  result  that 
neither  the  steam  turbines 
nor  the  propellers  are  worked 
at  their  best  efficiency.  Me- 
chanical   reduction    gears    or 
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electrical  motor  drives  are  expedients  designed  to  eliminate 
the  loss  of  efficiency  by  making  possible  the  operation  of  the 
turbines  and  the  propellers  at  their  most  efficient  speeds. 

•  •     • 

NEW  YORK  ELECTRICAL  EXPOSITION 
A  feature  of  the  New  York  electrical  exposition,  held  in  the 
Grand  Central  Palace,  from  October  6  to  16  inclusive,  was 
the  daily  demonstrations  of  the  transcontinental  telephone  by 
the  American  Telephone  &  Telegraph  Co.  Telephonic  conver- 
sation was  carried  on  giving  the  news  of  the  day  and  happen- 
ings at  the  Panama-Pacific  Exposition.  Other  features  that 
made  the  demonstration  of  striking  interest  were  the  trans- 
mission of  music  and  the  roar  of  the  Pacific  surf. 

The   exhibit   as   a   whole   demonstrated   some   ■-,'   •' — 

uses  to  which  electricity  is  being  put  In  the  honv 
The  progress  in  electrical  lighting  was  strikingly  ; 
by  comparison  of  the  modern  lamps  with  the  early  carbon 
lamps.  An  exhibit  made  by  the  U.  S.  Government  included 
the  first  Blanchard  gun-stock  turning  lathe  built  in  1S22  and 
a  modern  gun-stock  turning  lathe  embodying  the  same  prin- 
ciples.    A  gun  barrel  rifling  machine  was  also  shown. 

•  •     • 

German  silver  that  is  to  be  used  for  machined  castlnga 
should  contain  from  2  to  3  per  cent  lead,  as  this  makes  It 
easier  to  machine.  The  lead  content  Increases  the  white- 
ness of  the  alloy. 
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QUB8TION8    ON    PKACTICAL    SUBJECTS    OF    GENERAL    INTEREST 


PRODUCING  CHEAP  BRASS  AND  COPPER 
STAMPINGS 

D.  L.  A. — As  manufacturers  of  medals,  name-plates,  etc., 
we  are  trying  to  find  a  metal  suitable  for  making  impres- 
sions, to  be  used  with  embossing  dies  in  producing  cheap 
metal  stampings  of  brass  and  capper  in  about  20  to  24  gage 
metal.  We  have  been  using  steel  forces  for  doing  this  work, 
but  find  it  expensive.  We  have  heard  that  there  is  a  metal 
especially  employed  for  this  purpose  abroad.  This  metal, 
we  understand,  is  similar  to  bronze  and  is  first  struck  up 
into  the  dies  and  repeatedly  struck  until  it  cools,  as  there 
is  practically  no  shrinkage,  and  the  metal  is  nearly  as  hard 
as  hardened  steel.  Any  information  relating  to  this  metal, 
or  to  any  other  method  for  doing  the  work  in  a  less  expensive 
way,  will  be  appreciated. 

This  question   is  submitted  to  our  readers  for  comment. 


PROPER  SURFACE  FOR   HARDENING 

W.  S.  R. — A  subject  that  has  been  of  interest  to  the  writer 
and  some  of  his  toolmaking  friends  is:  What  is  the  proper 
surface  to  give  steel  tools  that  are  to  be  hardened  and  ground? 
A  difference  of  opinion  exists  as  to  the  relative  merits  of  a 
smooth  surface  almost  polished  and  a  surface  left  by  a  lathe 
or  shaper  tool  when  it  is  said  to  be  cutting  smoothly.  If 
the  smoother  surface  is  not  of  any  advantage  it  should  not 
be  produced,  as  it  represents  wasted  time.  Some  toolmakers 
claim  that  a  polished  surface  is  a  positive  disadvantage  in 
securing  uniform  hardening. 

A. — The  general  impression  seems  to  be  that  tools  harden 
best  when  the  surface  is  true  but  not  smooth.  A  polished 
condition  is  disadvantageous,  as  steam  bubbles  collect  in  larger 
masses  and  tend  to  produce  uneven  hardening.  The  expe- 
riences of  readers  in  regard  to  the  best  condition  of  steel  tor 
hardening  are  solicited. 


DEEP-HOLE   DRILLING 

H.  A.  D. — Will  you  explain  why  a  more  accurate  hole  can  be 
drilled  in  a  gun  barrel  by  rotating  the  barrel  than  by  rotating 
the  drill?  Why  will  not  the  drill  produce  as  straight  a  hole 
when  rotated  as  when  held  stationary  and  the  work  rotated? 

A. — The  basic  principle  of  deep-hole  drilling  is  that  of  de- 
veloping an  axis  of  rotation  in  the  part  to  be  drilled  and 
making  the  drill  follow  this  axis.  When  a  gun  barrel  is 
drilled  it  is  held  firmly  in  a  chuck  at  one  end  and  in  a  bush- 
ing at  the  other.  Thus  an  axis  of  rotation  is  developed  which 
Is  a  geometrically  straight  line  connecting  the  two  supports 
and  coinciding  with  the  center  line  of  the  barrel.  The  drill 
is  started  at  one  end  of  this  axis,  and  as  it  is  forced  through 
the  barrel  it  tends  to  follow  the  axial  line,  as  that  is  the 
course  of  least  resistance  and  the  direction  in  which  it  is 
guided;  any  deviation  from  the  axial  course  deflects  the  drill 
and  thus  causes  it  to  meet  with  more  resistance.  If  the  drill 
were  rotated  while  the  work  stood  still  no  axis  of  rotation 
would  be  developed  in  the  larger  and  stiffer  work-piece,  and 
while  the  drill  would  in  a  general  way  tend  to  cut  a  hole 
In  line  with  its  axis,  the  hole  would  not  be  straight  because 
of  insufficient  support  for  the  drill  and  the  difficulty  of  start- 
ing it  dead  in  line  with  the  axis  of  the  work-spindle  and 
work-piece.  Any  deviation  no  matter  how  slight  would  deflect 
the  drill  axis  from  the  axis  of  the  hole  that  should  be  drilled 
and  as  the  drilling  proceeded  the  deflection  would  tend  to 
become  greater  and  greater.  The  result  in  drilling  a  hole 
thirty  inches  or  more  in  length  is  that  it  would  surely  vary 
considerably  from  the  true  axis  of  the  barrel  and  besides  be 
crooked.  Rotating  the  work  develops  a  geometrically  straight 
path  which  the  drill  tends  to  follow,  whereas  rotating  the  drill 
and  letting  the  work  stand  stationary  develops  no  path  and 
hence  has  no  guiding  tendency. 


TOOLS  FOR  TURNING  WOOD 

E.  B.  E. — ^We  wish  to  get  some  information  on  tools  for 
weed  turning.  We  are  not  conducting  a  wood-working  shop, 
but  occasionally  have  to  turn  up  a  piece  for  a  base  for  appa- 
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A— TOOL  FOR  TURNING  WITH  THE  GRAIN 


B-GENERAL  UTILITY  TOOL 


C-TOOL  FOR  TURNING  AGAINST  THE  GRAIN 


D-TOOL  FOR   CUTTING-OFF 


E-TOOL    FOR   RECES 


Sliap««  of  Wood-tummff  Tools 

ratus  and  at  times  have  a  little  cylindrical  pattern  work  to 
do.  We  are  especially  desirous  of  learning  what  are  the 
ordinary  shapes  used  for  turning  wood  both  with  and  against 
the  grain. 

A. — Your  question  can  best  be  answered  by  Illustrating 
somes  of  the  types  of  wood-turning  tools  most  commonly 
used.  The  tool  illustrated  at  A  is  hook-shaped  with  the  cut- 
ting edge  sharply  relieved  for  the  entire  distance  of  the 
sweep  or  curve.  This  tool  is  used  principally  for  rough- 
turning  parallel  with  the  grain,  and  can  be  fed  In  either 
direction.  Another  general  utility  tool  is  illustrated  at  B,  and 
this  is  used  either  with  or  against  the  grain,  and  from  its 
shape  it  will  be  seen  that  it  can  be  fed  in  either  direction. 
The  tool  illustrated  at  C  is  used  for  turning  against  the  grain 
and  can  be  used  in  either  direction  and  also  as  a  facing  tool. 
The  tool  shown  at  D  is  a  typical  cutting-off  tool.  This  is 
relieved  for  about  half  its  depth  on  the  under  side  as  no 
particular  strength  is  required.  The  last  tool,  that  illustrated 
at  K,  is  for  recessing  in  the  face  of  a  block  or  for  cutting 
grooves  or  other  work  that  is  held  on  the  chuck  or  faceplate. 
These  shapes,  of  course,  are  for  tools  held  in  a  toolpost 
and   not   for   revolving   cutters   of  the   Blanchard   lathe  ty})e. 


NETAT  MACHINERY  AND  TOOLS 


THE    COMPLETE    MONTHLY    RECORD    OF    NEW    DESIGNS    AND    IMPROVEMENTS 
IN    AMERICAN    METAL-WORKING    MACHINERY    AND    TOOLS 


THOMSON   THREAD   MILLING   MACHINES 
FOR  SHELLS   AND   RIFLE    BARRELS 

These  machines  arc  special  thread  milliny  machines  of  the 
"single-purpose"  type.  One  is  of  the  duplex  design  for  thread- 
ing high-explosive  and  shrapnel  shells,  and  under  average 
conditions  will  thread  about  50  shells  per  hour.  The  other 
is  for  threading  rifle  barrels  and  receivers.  Both  are  semi- 
(Mtomatic,  the  disengagement  of  the  spindle-feeding  movement 
and  lowering  of  the  cutter  from  the  working  position  at  the 
completion  of  the  threading  operation  being  controlled  by 
positive  and  accurate  trip  mechanisms. 

When  high-explosive  shells  are  made  from  bar  stock  a  disk- 
shaped   plug,  commonly  known   as   a   "gas   plug,"   is   screwed 
into  a  recess  In  the  base  of  the  shell  to  prevent  the  possibility 
of  premature  explosion 
due    to    any    minute 
eeam      whldh      might 

exist  In  the  center  of 

the  stock.    The  threa<l 

must    extend    to    the 

bottom    of   the   recess 

80  that  the   plug   can 

be  screwed  in  against 

it.    A  special  machine 

doslgned    for    thread- 
ing   shell    bases    and 

also    the     "nose"     or 

open-end  is  illustrated 

In  Figs.  1  and  2.    This 

machine    is    manufac- 
tured   by    A.     Morris 

Thomson,  Harrison,  N. 

J.,  and  has  been  placed 

on  the  market  by  the 

Walter  H.  Foster  Co., 

50    Church    St.,    New 

York  City.    As  will  be 

Been,  it  is  of  the  du- 
plex type,  there  being 

two  independent  heads 

80  thaJt  one   man   can 

readily  attend  to  what 

is  practically  two  ma- 
chines.     The    general 

iirrangement  of  one  of 


rig.    1.     Thomson    Semi-automatic    Thread    Hilling   Machino    for    thread 


these  heads  is  indicated  by  the  sectional  diagram  Fig.  3. 

The  shell  itself  is  held  inside  collet  A  which  Is  opened  or 
closed  by  operating  handwheel  B.  The  collet  is  located  inside 
of  hollow  spindle  C  which  is  splined  to  a  driving  worm-wheel 
7)  80  that  it  is  rotated  by  the  worm-wheel  but  is  free  to  move 
axlally.  The  worm  E  that  drives  the  worm-wheel  is  connected 
through  bevel  gears  with  a  shaft  at  the  rear  of  the  machine, 
which  may  be  driven  by  a  belt  from  an  overhead  shaft  or 
motor  belted  direct.  This  rear  shaft  and  the  arrangement 
of  the  gearing  for  driving  both  the  work-spindles  and  the 
cutter-spindles,  is  shown  in  Fig.  2.  The  cutter-epindles  are 
driven  by  silent  chains  and  they  can  be  stopped  independ- 
ently by  means  of  clutches  on  tlic  belt  pulley  shaft,  which  are 
engaged  by  levers  seen  in  Fig.  1  at  the  right  and  left. 

When  the  machine  is  in  operation  the  spindle  C  moves  lon- 
gitudinally as  soon  as  the  segment  nut  F  comes  into  engage- 
ment with  it.  This  vertical  movement  of  the  nut  is  effected 
by  moans  of  an  eccentric  on  shaft  (?  ,•  the  latter  extends  to  a 
point  near  the  center  of  the  machine  and  has  a  lever  attached 
to  Its  end  as  shown  in  Fig.  1.  At  //  there  is  another  eccentric 
which  moves  the  cutter-slide  and  cutter  up  to  the  working 
position  at  the  same  time  that  nut  F  is  engaged  with  the 
spindle.     When    the   shell    is    to    be    threaded,    it    is    inserted 


through  the  collet  and  up  against  positive  stops  at  the  end 
of  the  spindle.  After  being  clam.ped  in  position  in  the  collet 
chuck,  the  spindle  C  is  moved  forward  toward  the  cutter  until 
the  bottom  of  the  recess  in  the  shell  comes  against  a  fixed 
stop  attached  to  the  cutter-slide.  The  end  of  this  stop  la 
practically  in  line  with  the  end  of  the  cutter,  there  being 
just  enough  difference  in  the  positions  to  prevent  the  cutter 
from  marking  the  bottom  surface  of  the  recess  to  be  threaded. 
This  longitudinal  movement  of  the  spindle  is  effected  by 
means  of  a  lever  which  is  located  in  front  of  a  large  grad- 
uated dial  as  shown  in  Fig.  1.  The  shaft  upon  which  thia 
lever  is  mounted  carries  a  small  pinion  at  J  which  meshes 
with  the  thread  of  the  spindle,  thus  moving  the  latter  axially. 

When  the  shell  has 
been  placed  against 
the  stop  previously  re- 
ferred to.  It  Is  in  po- 
sition for  milling;  the 
cutter,  which  operates 
on  the  upper  side  of 
the  hole,  is  next  moved 
up  into  the  working 
position  by  rotating 
shaft  G,  as  previously 
mentioned,  and  nut  F 
engages  the  spindle 
simultaneously.  The 
spindle  now  moves  to 
the  left  at  a  rate  de- 
pendent upon  the  pitch 
of  the  thread  engag- 
ing nut  F,  which  cor- 
responds with  that  of 
the  thread  being 
milled.  Thus  It  will 
be  seen  that  the  cutter 
begins  at  the  Inner 
end  of  the  hole,  and 
as  the  work  moves  to 
the  left  the  thread  is 
milled.  The  gradu- 
ated dials  in  front  of 
each  head  enable  the 
operator  to  engage  the 
time  when  they  will  mesh  properly  with 
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spindle  nuts   at 
the  spindle  threads. 

This  machine  is  equipped  with  multi-threaded  cutters  or 
those  having  several  rows  of  annular  teeth.  These  cutters 
are  I'i  inch  in  diameter,  whereas  the  recesses  in  the  shells 
arc  2','.,  inches  in  diameter.  In  the  case  of  the  IS-pound 
British  shell  for  which  this  machine  was  designed.  The  cut- 
ters operate  at  a  surface  speed  of  125  feet  per  minute  and 
the  shells  make  one  revolution  a  minute.  The  thread,  which 
Is  a  Whitworth  standard  of  H  pitch.  Is  complcte<i  in  \^, 
revolution  of  the  work-spindle.  As  soon  as  the  thread  le 
finished  an  automatic  tripping  mechanism  serves  to  drop  the 
cutter-spindle  and  also  the  nut  which  engages  the  work- 
spindle.  Each  cutter-spindle  Is  carried  by  a  supplementary 
slide  so  that  It  can  be  adjusted  vertically  Independently  of 
the  vertical  movement  obtaine<l  from  eccentric  H.  This  ver- 
tical adjustment  is  only  needed  when  setting  up  the  machine. 
The  cutter  Is,  of  course,  set  to  conform  with  the  helix  angle 
of  the  thread  and  it  is  nxed  in  the  proper  angular  position, 
since  this  is  a  "single-purpose"  machine.  Cutting  lubricant 
is  supplied  to  the  cutters  by  means  of  a  pump  which  Is 
driven  from  the  rear  shaft  as  shown  In  Fig.  2.  Some  of 
the  shell  blanks  are  shown  in  the  foreground  of  the  lUuetrv 
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Fig.  8.     View  of  Thread  Milling  Machine   illustrating  Driving  Mechanism 
for  Cutter-  and  Work-spindles 

tions;  two  of  thosp  illustrated  in  Fig.  1  have  attached  to  them 
flat  hook-shaped  handles  which  are  used  for  withdrawing 
the  threaded  shells  from  the  machine  spindles.  The  actual 
threading  time  with  this  machine  is  approximately  one  minute, 
and  the  output  from  both  heads  varies  from  40  to  60  shells 
per  hour,  the  number  naturally  depending  upon  varying 
conditions. 

Another  interesting  design  of  thread  milling  machines  is 
illustrated  in  Fig.  4.  This  type  is  used  for  milling  the  threads 
on  the  ends  of  rifle  barrels.  With  a  slight  rearrangement  it 
is  also  adapted  for  the  internal  threading  operation  on  rifle 
receivers.  As  those  familiar  with  rifle  construction  know, 
both  of  these  threading  operations  need  to  be  done  very  accu- 
rately. This  machine  is  simple  in  its  construction  and  oper- 
ates on  somewhat  the  same  principle  as  the  one  previously 
described.  The  barrel  to  be  threaded  is  inserted  through 
and  clamped  in  a  hollow  spindle  of  the  machine,  in  which  it 
is  located  either  by  a  positive  stop  or  by  means  of  a  special 
gage,  the  exact  method  depending  uipon  the  type  of  rifle  bar- 
rel to  be  threaded.  The  work-spindle  is  rotated  by  means  of 
worm-gearing,  the  shaft  on  which  the  worm-wheel  is  mounted 
being  driven  directly  by  a  belt.  The  axial  feed  movement 
of  the  work-spindle  for  milling  the  thread  is  obtained  by  en- 


gaging a  nut  with  a  thread  of  a  corresponding  pitch  on  the 
exterior  of  the  spindle,  the  same  as  in  the  case  of  the  shell 
thread-milling  machine.  The  cutter-spindle  is  also  driven  by 
a  silent  chain  from  a  shaft  at  the  rear  carrying  a  belt  pulley. 
One  of  the  important  features  of  this  machine  is  the  auto- 
matic tripping  mechanism  which  is  so  arranged  that  it  can 
be  adjusted  to  stop  the  threading  operation  at  a  given  point 
within  very  close  limits  of  accuracy.  In  connection  with  this 
automatic  trip,  there  is  an  arm  mounted  on  the  spindle  just 
in  front  of  the  left-hand  spindle  bearing.  This  arm  engages 
a  second  arm  located  on  the  shaft  seen  extending  along  the 
center  of  the  bed.  When  this  engagement  occurs,  the  nut 
meshing  with  the  threaded  part  of  the  work-spindle  and  also 
the  cutter-spindle,  drops  down,  thus  stopping  the  threading 
operation  instantly.  The  thread  has  a  pitch  of  1/16  inch  and 
the  arm  of  the  spindle  is  so  adjusted  that  it  just  misses  the 
tripping  arm  of  the  shaft  when  beginning  the  last  revolution; 
consequently,  when  this  revolution  is  completed  it  engages  the 
tripping  arm,  thus  rotating  the  shaft  and  lowering  the  nut  and 
cutter-spindle,   as   mentioned.    As  soon   as   the  nut   Is  disen- 


Fig.   4.     Se 

gaged  from  the  spindle  the  latter  is  thrown  to  the  left  by  the 
bellcrank  and  weight  shown  to  the  left  of  the  machine,  thus 
bringing  the  spindle  into  position  for  threading  another  barrel. 
When  this  machine  is  used  for  threading  receivers,  a  special 
fixture  is  attached  to  the  end  of  the  spindle  for  accurately 
locating  the  receiver  by  means  of  certain  surfaces  which  are 
previously  machined  for  that  purpose. 


Diagram  illustrating  General  Arrangement  of  Cuttc 
spindles  of  Thread  Milling  Machine 


NATIONAL-ACME   STUD   AND   BOLT 
THREADING  MACHINES 

These  mnvJiiiiis  Innc  heeti  developed  for  performing 
sueh  oiwratioiis  as  thteadinf}  slitds  and  bolts,  and  other  second 
operation  tcork  on  various  screto  machine  products.  In  each 
ease  the  illustrations  show  the  entire  machine  and  also  a 
close  view  of  the  tools  and  means  provided  for  feeding  the 
work  to  the  machine.  It  will  be  seen  that  the  machines  are 
of  the  single-  and  multiple-spindle  types;  and  they  are 
semiautomatic  and  automatic  in  operation.  The  machine 
shoiiii  in  Figs.  7  and  S  is  a  combination  tapping  and  threadinij 
machine.  In  addition,  a  special  grinding  machine  is  illus- 
trated which  has  been  developed  by  the  Xational-.{cmc  Mfg. 
Co.  for  use  in  sharpening  the  chasers  of  the  threading  dies. 

For  threading  studs  and  bolts,  and  for  second  operation 
work  on  different  screw  machine  parts,  the  National-Acme  Mfg. 
Co.,  Cleveland,  Ohio,  has  designed  several  interesting  types 
of  machines  for  bolt  and  stud  threading.  These  are  of  the 
single-  and  multiple-spindle  types,  and  are  semi-automatic 
and  automatic  in  their  operation.  Figs.  1  and  2  show  one 
of  these  machines,  having  a  capacity  of  from  ^ir  to  Vj-inch 
studs,  inclusive,  which  is  known  as  Size  No.  1,  Style  TM 
stud  threading  machine.  This  is  a  high-speed  automatic 
machine  and  is  designed  for  the  rapid  threading  of  studs. 
The  construction  is  comparatively  simple,  the  machine  being 
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driven  by  a  single  belt.  The  speeds  of  production  are  con- 
trolled by  a  system  of  change-gears,  and  the  operating 
mechanism  is  controlled  by  cams  mounted  on  drums,  these 
operating  the  chuck  opening,  closing  and  extracting 
mechanisms,  and  also  the  die-heads  for  threading.  Safety 
frictions  are  provided  to  prevent  breakage  of  vital  parts, 
and  the  control  of  the  machine  is  through  a  single  hand 
lever  located  at  the  front  of  the  machine.  A  pump  is  pro- 
vided for  forcing  cutting  lubricants  to  the  tools  at  work. 

In  operation,  the  pieces  are  dropped  into  a  horizontal 
magazine,  from  which  they  are  fed  through  the  receiving 
lube  by  means  of  a  push-rod.  One  of  the  special  features  of 
the  machine  is  the  method  of  feeding  and  extracting  the 
work.  It  operates  in  the  following  manner:  When  the  die 
is  opened,  the  jaws  holding  the  threaded  piece  recede,  allow- 
ing the  piece  to  drop  out,  and  instantly  a  new  piece  Is  fed 
up  to  the  stop.  The  stop  is  supported  in  the  die  spindle  and 
is  held  stationary;   it  is  adjusted  from  the  rear  of  the  spin- 


Fig.  2. 


And    Macuzu 


Fig,    1.     National-Acme    Size   No.    1,    Style   TM   Stud   Threading   Machine 

die  by  a  lock-nut.  Inasmuch  as  the  extracting  and  feeding 
operations  are  practically  simultaneous,  much  of  the  idle 
time  is  saved  that  is  generally  required  for  forcing  the  piece 
in  and  out  of  the  chuck,  and  oscillating  the  stop. 

The  threading  of  the  work  is  accomplished  with  a  stand- 
ard National-Acme  self-opening  die-head,  the  work  being  held 
stationary  while  the  threading  tool  revolves.  The  tool  is 
never  forced  on,  but  follows  the  lead  of  the  thread  until  the 
die  comes  in  contact  with  the  stop  that  is  set  for  the  thread- 
ing length,  whereupon  it  is  automatically  tripped  open  and 
backed  oft  without  reversing.  Upon  the  backward  movement, 
the  die  chasers  are  closed.  Table  I  gives  the  change-gears 
supplied  with  this  machine,  together  with  the  possible  pro- 
duction in  ten  hours  secured  by  the  different  gears;  and  this 
production,  of  course,  is  worked  out  on  the  basis  that  the 
machine  Is  operated  continuously  for  the  time  specified. 
Table  II  gives  a  list  of  the  back-gears  that  control  the  spin- 
dle speed  for  various  diameters  of  work,  the  spindle  speed 
being  based  on  a  cutting  speed  of  3.5  surface  feet  per  minute. 
This  machine  works  very  efficiently  and  when  fitted  up  with 
a  National-Acme  self-opening  die  makes  possible  a  large  pro- 
duction of  accurate  work. 

Nrttionnl-Acme  Automatic  No.  «  Stud  Thrender 

The  automatic  stud  threader  shown  in  Figs.  3  and  4  has 
a  capacity  for  handling  studs  varying  from  Vi  to  1  inch  di- 
ameter, inclusive.  This  machine  can  be  use<l  for  threading 
both  ends  of  the  stud,  either  from  the  blank  form  or  tor 
second  operation  work;  and  also  other  classes  of  work  of  the 
same  general  shape  and  size.  The  construction  of  this  ma- 
chine resembles  very  much  the  Xational-Acme  automatic 
nuiltiplcspindle   screw    machine.     The   power    is   supplied    to 


the  machine  through  a  single  belt  and  a  change-gear  mechan- 
ism to  cam  drums,  one  controlling  the  feeding  operation  of 
the  machine  and  the  other  the  advance  of  the  slide  carrying 
the  opening  die.  The  magazine,  in  this  case,  is  of  the  vertical 
type. 

In  operation,  the  stud  blanks  are  placed  in  the  magazine 
by  the  operator  and  pass  from  the  bottom  of  the  magazine, 
one  at  a  time,  into  a  receiving  tube  located  at  the  back  of  the 
chuck,  by  means  of  a  cam-controlled  movement  of  the  feed- 
in  slide.  From  this  tube,  each  blank  is  chucked  in  turn  by 
a  push-rod.  In  feeding  in  a  new  blank,  the  finished  stud 
is  automatically  extracted  as  the  die  recedes;  and  since  the 
spindle  and  chuck  holding  the  work  do  not  revolve,  there  is 
no  tendency  to  clog  or  wind  the  blank  in  the  spindle  tube. 
Adjustment  for  various  sizes  of  studs  consist  in  expanding 
the  guide  walls  of  the  magazine  for  the  length  of  piece  and 
substituting  a  chuck  of  the  required  capacity.  The  spindle 
tube  is  changed  for  extreme  sizes  only.  The  National-Acme 
self-opening  die  of  the  revolving  type  is  used  on  this  machine 
as  well  as  the  standard  stock  shaper. 

National-Acme  Two-splndle  Bolt  Threader 

Figs.  5  and  G  show  a  special  two-spindle  machine  designed 

by  the  National-Acme  Mfg.  Co.,  which  is  known   as  the  No. 

2  bolt  threader.     This  machine  has  a  capacity  for  threading 

bolts  varying  from   3/16   to   5/8   inch   in   diameter  of  V  or 

TABLE  I.    CHANGE-GEAR  TABLE  AND  PRODUCTIVE  CAPACI- 
TIES OF  NATIONAL-ACME  NO.  1  STUD  THREADER 


CHANGE  GEARS 


Gears  on  Worm  Shaft 


Gears  on  Stud 


II 

;!'-' 

h:\ 

II 

:t5 

■Ji" 

;!,-> 

•JO 

•.".' 

I.'..il00 
12  SOO 
HUM 
it, 5.50 
••..9t»0 
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TABLE  II.       LIST  OF  BACK-GEARS  AND  DIE  SPINDLE 
SPEEDS  FOR  VARIOUS  DIAMETERS  OF  STUDS 


Diameter  of  Work. 
Inches 

i 

8 
i 

Gear  on  Pulley  Shaft 

71 
59 
47 
41 
35 

Speed  inR.  P.  M. 

r>:;r, 

■MO 

:i.".o 
30.5 
265 

Uarhlneril 

U.  S.  S.,  or  S.  A..K.  thread  up  to  1  inch  diameter.  In  ad- 
dition to  being  capable  of  threading  screw  blanks,  whether 
forged  or  turned  to  shape,  this  machine  can  also  be  used  for 
threading  bars  of  different  lengths.  The  threading  mechan- 
ism consists  of  two  spindles  for  carrying  the  thread  cut- 
ting dies,  the  spindles  being  driven  through  change-gears  by 
a  single  belt.  Located  in  line  with  the  threading  spindles 
are  two  slides  upon  which  blocks  are  fastened  for  carrying 
the  work  to  and  from  the  dies.  Lubricant  is  forced  Into  the 
threading  tools  by  means  of  a  pump  and  the  machine  can 
be  operated  either  in  a  right-  or  left-hand  direction. 


Fig.    3.     National-Acme    Size    No.    2,    Style    TM    Stud    Threading    Machine 

In  opel'ation,  the  blanks  are  pushed  into  the  holder  by 
hand  and  held  rigid  for  threading  without  locking,  thus  re- 
ducing the  operating  time.  The  slide  is  then  fed  forward  by 
a  hand  lever  shown,  until  the  die  begins  to  cut.  The  lever 
le  then  released  and  the  work  advances  by  the  action  of  the 
lead  of  the  thread  itself.  When  National-Acme  self-opening 
dies  are  used,  it  is  not  necessary  to  reverse  the  threading 
spindle.  After  the  proper  length  of  thread  has  been  cut,  the 
adjustable  stop  engages  a  fork  fitted  into  the  spool  of  the  die 
and  trips  It  automatically.  The  backward  movement  of  the 
slide  for  extracting  and  reloading  also  closes  the  die.    Holders 


Fig.    6.     MatLonal-Acme  Tvo-ipisdl«  Ka.    2   Bolt  ThrMdei 

with  interchangeable  grips  for  standard  sizes  of  hexagon 
and  square  head  screw  blanks  are  furnished  from  stock.  For 
.special  work,  of  course,  it  is  necessary  to  make  up  grips  that 
will  hold  the  work  satisfactorily.  For  bar  threading,  ways 
are  cut  in  the  blocks  used  and  a  stop  operated  from  the  rear 
holds  the  bar  in  place.  Table  IV  gives  the  productive 
capacity  of  the  bolt  threaders  shown  in  Figs.  5  and  7.  It  will 
be  noticed  that  this  table  covers  threads  varying  in  diameter 


in  Tig.  t 


from  ',1  to  %  inch,  and  in  pitch  from  20  to  10  threads  per 
inch.  For  finer  threads  than  those  given  in  the  table,  multi- 
ply the  production  by  4/3.  The  length  of  thread  given  here 
varies  from  U  to  4  inches.  The  production  figures,  of  course, 
are  based  on  continuous  operation  of  the  machine  and  do  not 
take    into    account    stoppages    for    sharpening,    setting,    etc. 

TABLE  III.    CHANGE-GEARS  USED  FOR  VARIOUS  DIAMETERS 
OF  BOLTS  AND  DIE  SPEEDS 


d  Magazine  Feed  on  Machine  shown  in  Fig.  3 


Diameter  of  Bolt 

Gear 

R.  P.  M.  of  Die 

J  x20 

24 

450 

^xl8 

29 

370 

g  xifi 

35 

310 

,V  X  14 

41 

265 

*  xl3 

47 

280 

,'i  -^  12 

53 

205 

i  -^11 

59 

185 

i  xlO 

71 

150 
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Table  III  gives  the 
change-gears  used 
for  different  sizes  of 
threads,  and  the  re- 
Bulting  revolution  of 
the  die  secured  by 
their  use.  These  die 
speeds  are  based  on 
a  cutting  speed  of 
ao  surface  feet  per 
minute.  For  fine 
pitch  threads,  take 
the  next  highest  gear 
in  the  table.  For  in- 
stance, for  5/16  by 
25,  gear  24  instead 
of  29  would  be  used. 

National-Acme  Two-splndle  Bolt  Threuder  and  Tapper 

Figs.  7  and  8  show  what  is  called  the  No.  2A  tapper  and 

threader.     This  machine  has  a  capacity  for  threading  V  or 

U.  S.  S.  threads  from  3/16  to  5/8  inch  in  diameter,  Inclusive, 

and  S.  A.  E.  threads  up  to  1  inch  diameter.     For  tapping,  it 


TABLE  IV.     AVERAGE 

ESTIMATED 

PRODUCTION 

OBTAINED  ON 

NO.  2  AND 

NO.  2A 

NATIONAL-ACME  BOLT  THREADERS 

length  of  Threaded  Portion  in  Inches 

Diameter 

and  Pitch            ' , 

■% 

M 

1 

lU              IM       1 

2 

3 

of  Thread 

1 

Average  Production  in 

Ten  Houn 

i  x20       13,000 

14,500 

14,000 

13,500 

12,500 

11,. 500 

10,500       97.50    ' 

8.500 

6750 

' 

-/,xl8    1    

14,000 

13,500 

13,000 

13,000 

11,000 

10,000       9250 

8000 

6250 

1     .... 

i  xl6       

13,000 

12,500 

11,750 

11,000 

10.000 

9,000       8250 

7200 

5500 

,',  X  14       

12.000 

11,250 

10,7.50 

9..500 

8,750       8000 

07.50 

52.50 

1     42.50 

ixl3       

11,500 

11,000 

10,250 

9,500 

8,500       77.50 

6250 

4750 

3750 

i»sxl2       

11,000 

10,000 

9„250 

8,500 

7500 

(1000 

4.500 

3.500 

i  xii  1  

10,800 

9,7.10 

9,000 

8,000 

7000 

5.500 

4250 

32.50 

ixlO       



9,500 

8,500 

7.  .500 

6.500 

.5000 

4000 

3000 

Fl(.    7.     National-Acme    No.    2  A    Bolt    Thrsader    and    Tapping    Machine 

would  handle  V  or  U.  S.  S.  threads,  15/32  to  5/8  inch  di- 
ameter, inclusive,  and  S.  A.  E.  threads  up  to  IV*  inch  di- 
ameter. It  is  adapted,  of  course,  for  threading  bolts  and 
screw  blanks,  spring  clips  and  bars  of  any  length;  also  tor 
tapping,  in  which  case  collapsible  taps  would  be  used.  The 
general  design  of  this  machine  is  similar  to  the  No.  2  bolt 
threader  Just  described,  except  that  the  work-holders  are 
of  slightly  different  design.  In  place  of  blocks  mounted  on 
tool-slides  and  carrying  standard  or  special  work-holders, 
this  machine  is  provided  with  two  double-grip  vises  In  which 


special  Jaws  are   inserted   for  different  shaped   work. 

In  operation,  the  work  is  placed  in  the  holding  jaws  and 
locked  in  alignment  with  the  collapsible  tap  by  means  of 
the  turnstile  wheel  which  closes  the  vise  Jaws.  The  slide  Is 
then  advanced  by  hand  to  engage  the  die  or  tap,  after  which 
the  lead  of  the  thread  is  depended  upon  for  further  move- 
ment, which  insures  an  accurate  pitch  of  thread  on  the  work. 
The  threading  or  tapping  operation  continues  until  a  gage 
lever  comes   into  contact  with   the  adjustable  stop,  when  the 


Fig.     9.     Sp«cial     Orindlnr    Mftdiilie    for    aliu-pening    Chaacn    of 
Throadlnc   Die* 

die  or  tap  is  automatically  tripped  and  freed  from  the  work. 
The  backward  movement  of  the  slide  sets  the  die  or  tap 
ready  for  the  next  feed.  Feeding  and  extracting  are  alter- 
nate operations,  so  that  the  production  rate  is  dopeiident  upon 
the  operators  skill  as  well  as  the  class  of  work.  The  dlea 
used  on  this  machine  are  the  Nntlonal-Acme  solf-opening  die- 
heads,  and  the  taps  are  those  made  by  the  Manufacturera 
Equipment   Co. 


A.  R.  WILLIAMS  DRILL  FOR  HIGH- 
EXPLOSIVE  SHELL  BILLETS 
The   machine   which   is   IIlustrate<I   and   described   herewltli 
Is  known  as  the  Boyd  heavy-duty  horizontal  drilling  machine; 
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It  has  been  developed 
for  use  in  drilling  the 
billets  for  18-pound 
high-explosive  shells 
and  is  sold  by  the  A. 
R.  Williams  Ma- 
chinery Co.,  Ltd.,  64- 
66  Front  St.,  W., 
Toronto,  Canada.  Ref- 
erence to  the  Illustra- 
tion will  make  It  evi- 
dent that  the  machine 
is  of  simple  design  and 
rigidly  constructed  to 
Btand  up  under  the 
severe  service  for 
which  it  is  intended. 
The  billet  to  be  drilled 
is  held  in  a  vise  which 
is  equipped  with  a 
quick-return  mechan- 
ism to  reduce  non-productive  time  to  a  minimum.  An 
automatic  trip  is  provided  on  the  side  of  the  machine 
which  disengages  the  feed  when  the  billet  has  been  drilled 
to  the  required  depth.  The  trip  can  be  set  to  disen- 
gage the  feed  at  various  points,  and  the  rates  of  feed  available 
are  0.012  and  0.016  inch  per  revolution.  The  power  is  trans- 
mitted to  the  spindle  through  a  single  set  of  reduction  gears 
which  provides  a  drive  of  high  efficiency.  Owing  to  the  fact 
that  the  drill  Ivorks  in  a  horizontal  position,  the  chips  clear 
themselves  quite  readily  and  there  is  no  tendency  for  the 
drill  to  bind  in  the  hole.  Approximately  5  horsepower  is  re- 
quired to  drive  the  machine,  and  its  weight  is  1200  pounds. 


WiUuims   Heavy-duty   Drilling  Uachloe   for   drilling    18. pound  High-exploaivo  Shell  Billets 


BESLY  WIDE-FACE  RING  WHEEL  GRINDER 

This  machine  is  of  similar  (lesion  to  the  Bcsly  single-spindle 
lever-feed  disl:  uriiiilir.  hut  in  the  present  case  one  end  of  the 
spindle  is  eiiiniiiinl  h  ith  a  pressed  steel  chuck  for  holding  a 
wide-faced  vilnjied  ring  wheel.  This  tvheel  has  from.  8  to  10 
inches  of  grinding  face  so  that  work  may  he  allowed  to  "float" 
in  the  same  manner  as  on  the  disk  wheel.  This  arrangement 
of  the  ring  wheel  is  the  means  of  greatly  increasing  produc- 
tion on  those  classes  of  work  where  it  is  necessary  to  remove 
scale  and  a  considerable  amount  of  excess  stock.  On  former 
designs  of  Bcsly  grinders  equipped  with  a  ring  wheel  chuck 
for  rough  grinding,  the  face  of  the  wheel  was  comparatively 
narroio.  making  it  necessary  to  clamp  the  tvork  in  place  before 
starting  the  grinding  operation. 

Charles  H.  Besly  &  Co.,  120B  N.  Clinton  St.,  Chicago,  111., 
have  just  placed  on  the  market  an  improved  flat  surface 
grinder  called  the  Besly  wide-face  ring  wheel  grinder.  This 
machine    is    similar    to    the    single-spindle,    lever-feed    Besly 

disk  grinder  except  that 

for  roughing  off  scale  and 

excess  stock   one   end   of 

the    spindle    is    equipped 

with      a     pressed      steel 

chuck    holding    a    wide- 
face  vitrified  ring  wheel. 

This  grinding  wheel  has 

8  to  10  inches  of  grinding 

face,  so  that  work   may 

be  allowed  to  "float"  on 

its      broad      face      while 

grinding     in     the     same 

manner  as  on   the  usual 

steel  disk  wheels  covered 

with  cloth  abrasive  disks. 

These    vitrified    grinding 

wheels  are  more  efficient 

and     economical     than 

cloth-back  abrasive  disks 

for  heavy  rough-grinding 

on    scale;    in    fact,    large 

rough   work    may   bo   ac- 
complished  on   the   wide- 


face  ring  wleel 
grinder  which  cannot 
be  done  at  all  on  the 
ordinary  disk 
grinder. 

Besly  grinders 
have  heretofore  been 
equipped  with  ring 
wheel  chucks  for 
rough-grrindlng,  but 
with  comparatively 
narrow-faced  ring 
wheels  which  made 
it  necessary  to  rigid- 
ly clamp  any  work 
that  was  to  be 
ground.  The  -  ad- 
vantage of  the  wide- 
face  ring  wheel,  as 
compared  with  the 
ordinary  narrow-face 
ring  wheel,  is  that  much  work  may  be  "floated"  against 
the  wide-face  wheel  as  in  disk  grinding,  and  ground  without 
clamping.  This  saves  time  in  chucking.  There  is  a  further 
saving  in  the  time  of  grinding  because  with  the  wide-face 
ring  wheel  more  cutting  points  are  in  action,  as  it  grinds 
all  over  the  face  of  the  work  at  once.  The  opposite  end  of 
the  spindle  is  equipped  with  the  usual  steel  disk  wheel  set 
up  with  cloth  back  abrasive  disks  for  finish-grinding. 
Construction  o(  the  Pressed  Steel  Chuck 
The  construction  of  the  pressed  steel  chuck  is  clearly 
shown  in  Fig.  2.  The  chuck  body  is  made  of  pressed  steel, 
double  riveted  to  a  cast-iron  center;  and  the  construction  of 
this  center  is  such  that  the  spindle  bearing  projects  into  the 
chuck,  thereby  minimizing  overhang.  The  chuck  body  is 
drilled  and  tapped  from  the  back  to  receive  headless  threaded 
plugs  for  balancing.  The  grinding  wheel  is  held  in  the  chuck 
by  pressure  over  its  periphery,  this  pressure  being  applied 
by  means  of  a  wrought  steel  tapered  clamping  ring  passing 
around  the  grinding  wheel.  This  ring  is  drawn  Into  the 
tapered  chuck  body  by  means  of  clamp  screws  operated  from 
the  back  of  the  chuck  body.  A  suitable  steel  plate  is  pro- 
vided to  fit  the  center  hole  of  the  grinding  wheel  and  guard 
the  heads  of  the  screws  which  hold  the  chuck  on  the  grinder 
spindle;  so  there  are  no  external  projections.  This  makes 
the  chuck  especially  safe.  As  the  grinding  wheel  wears 
away,  it  may  be  set  out  in  the  chuck  by  means  of  the  lamin- 
ated wooden  plate  supplied  with  the  chuck,  which  is  shown  in 
Fig.  2.  The  Besly  wide-face  ring  wheel  grinder  is  built  in  two 
sizes:    one  of  these  is  a  No.  17  machine  carrying  a  vitrified 

grinding  wheel  24  inches 
in  diameter  by  S  inches 
width  of  grinding  face; 
the  other  is  a  No.  16  ma- 
chine carrying  a  vitrified 
grinding  wheel  30  inches 
in  diameter  by  10  inches 
width  of  grinding  face. 
All  ring  wheels  are  3 
inches  thick  when  new, 
and  may  be  wt)rn  down 
to  1  inch  in  thickness. 
Work  Done  by  Grinder 

This  new  grinder  com- 
petes with  planers,  mill- 
ers, and  shapers;  and  ex- 
amples of  economical  sur- 
facing are  shown  in  Figs. 
3  and  4.  Fig.  3  shows 
the  grinding  of  pillow- 
blocks  and  caps;  the  6  by 
13  inch  surface  of  these 
cast-iron  pillow-blocks 
was  formerly  machined  on 
a    variable-speed,    motor- 


Besly    Wide-face    Ring   Wheel    Grinder 
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driyen  shaper,  using  high- 
speed steel  tools  to  the  limit 
of  their  capacity.  In  order  to 
make  this  piece  suitable  for 
grinding  instead  of  shaping, 
the  pattern  was  changed.  Very 
little  stock  was  left  for  fini.sh, 
and  the  surface  was  reces.sed 
in  molding  to  facilitate  grind- 
ing. By  a  little  care  on  ihe 
part  of  the  nioldcr,  these  cast- 
ings came  to  the  grinder  with 
a  maximum  of  1/lG  inch  of 
stock  left  for  finish.  The  No. 
17  Besly  wide-face  ring  wheel 
grinder  roughed  and  finished 
these  surfaces  to  size  and  flat 
In  less  than  two  minutes.  The 
former  time  on  the  shaper 
was  about  twenty  minutes. 
Allowing  for  careless  molding,  necessitating  the  removal  of  % 
inch  of  stock,  the  No.  17  Besly  grinder  accomplishes  the 
work  In  three  minutes  as  against  twenty  minutes  for  the 
shaper.  The  time  given  covers  all  work,  floor  to  floor,  in- 
cluding the  making  of  a  surface  plate  test  to  determine  the 
accuracy  of  the  work.  It  will  be  noted  that  these  heavy 
pillow  blocks  and  caps  are  ground  without  rigid  chucking, 
i.  e.,  the  work  "floats"  against  the  grinding  wheel  both  in 
the  roughing  and  finishing  operations. 

Fig.  4  shows  the  grinding  of  automobile  gear  shifter  cov- 
ers; these  castings  are  of  malleable  iron  and  rather  frail. 
As  they  are  ground  without  rigid  chucking,  there  is  no 
chance  to  distort  the  casting  as  In  cases  where  they  must  be 
rigidly  clamped  for  milling.  The  grinder  work-holder  Is  very 
simple.  The  work  rests  loosely  on  three  studs  projecting 
from  the  face  of  the  angle^plate,  and  the  work  Is  located  and 
supported  on  this  three-point  bearing  by  means  of  four  studs 
projecting  from  the  angle-plate.  The  time  on  this  Job  is  200 
grinding  operations  per  hour  per  operator,  or  100  castings 
roughed  and  finished  per  hour  per  operator.  As  each  machine 
acconiniodatos  two  operators,  the  production  per  machine  is 
double  that  mentioned,  or  200  castings  roughed  and  finished 
per  hour. 

Geared  Lever-feed  Table 
The  geared  lever-feed  work-table  used  on  this  Besly  grinder 
gives  the  operator  a  leverage  of  20  to  1,  so  that  with  a  very 
alight  pressure  of  the  operator's  hand,  the  work  is  forced 
against  the  grinding  wheel  with  sufllclent  pressure  to  secure 
maximum  grinding  efllclency.  The  work-holders  used  on  these 
machines  are  simple  and  Inexpensive.    The  grinding  wheels 


are  also  cheap  as  compared 
with  the  high-speed  steel  cut- 
ters required  by  other  types  of 
machine  tools,  and  the  tool- 
making  and  upkeep  expense  is 
practically  nothing.  The  ma- 
chines are  operated  by  com- 
paratively cheap  and  easily 
replaced  labor.  Fast  produc- 
tion and  extreme  accuracy 
may  be  maintained.  To  se- 
cure the  best  results,  it  is 
necessary  to  use  care  in  de- 
signing, pattcrnmaking  and 
molding,  so  that  the  work 
may  come  to  the  grinder  with 
the  minimum  amount  of  stock 
left  for  finish,  and  large  sur- 
faces should  be  relieved  to 
facilitate  grinding. 


BAUSH   RIFLING    MACHINE 

One  of  the  latest  products  of  the  Baush  Machine  Tool  Co., 
200  Wason  Ave.,  Springfield,  Mass.,  is  the  rifling  machine 
which  is  illustrated  and  described  herewith.  The  driving 
pulley  is  located  at  the  far  side  of  the  machine,  and  the 
power  is  transmitted  through  a  positive  clutch  which  pro- 
vides for  disengaging  the  drive.  The  remainder  of  the  trans- 
mission consists  of  a  pair  of  spur  gears  and  a  pair  of  elliptical 
gears,  the  arrangement  being  such  that  a  practically  uniform 
motion  Is  provided  for  the  rifling  bar.  The  "twist"  Is  ob- 
tained from  an  adjustable  pattern  bar,  the  shoe  being  fastened 
to  the  lower  end  of  the  rack.  This  rack  drives  an  interme- 
diate spindle  which,  in  turn,  drives  the  rifling  spindle.  Each 
of  these  spindles  has  a  loose  gear  at  the  rear  end,  and  there 
is  a  spiral  spring,  the  ends  of  which  are  connected  to  the 
gears  on  the  spindles,  to  provide  for  taking  up  back-lash  In 
the  gears  and  the  rack  and  to  hold  the  shoe  down  in  firm 
contact  with  the  pattern  bar. 

A  brush  is  located  at  the  end  of  the  barrel  to  wipe  the 
chips  off  the  cutter  just  before  it  comes  to  the  end  of  the 
stroke.  The  feed  mechanism  and  the  Index  mechanism  are 
operated  by  a  cam,  through  bellcranks  connecting  with  rods 
at  the  back  of  the  machine.  The  pump  is  driven  by  a  sprocket 
chain  on  the  crankshaft;  and  a  rod  at  the  front  of  the  pattern 
bar  provides  for  disengaging  the  clutch  when  It  is  required 
to  stop  the  machine.  An  Idea  of  the  rate  at  which  this 
machine  operates  may  be  gathered  from  the  fact  that  a  rifle 
barrel  32  inches  in  length,  with  four  grooves  0.005  Inch  In 
depth  and  making  one  turn  In  a  length  ot  Ihi  Inches,  has 
been  completely  rifled  In  about  18  minutes.  The  work  was 
done  with  a  "hook  cutter,"  experience  having  shown  that  a 
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"scrape"  cutter  did  not  work  as  rapidly  or  give  as  good 
results  on  the  particular  class  of  steel  used  for  the  rifle 
barrel  referred  to.  A  feature  of  this  machine  is  that  if  the 
cutter  jams,  the  belt  is  thrown  off  without  damaging  the 
tool.  It  was  found  that  a  mixture  of  kerosene  and  lard  oil 
was  the  best  cutting  lubricant,  this  being  far  superior  to  clear 
lard  oil. 


DEANE   HIGH-PRESSURE   HYDRAULIC 
PUMP 

A  250-gallon  horizontal  duplex  hydraulic  pump  capable  of 
developing  a  pressure  of  3000  pounds  per  square  inch,  is 
shown  in  the  accompanying  illustration.  This  unit  was  re- 
cently built  by  the  Doane  Steam  Pump  Plant  of  the  Inter- 
national Steam  Pump  Co.,  Holyoke,  Mass.,  for  use  in  connec- 
tion with  hydraulic  drawing  presses.  All  of  the  water-end 
parts  which  are  subjected  to  internal  pressure  are  made  from 
solid  steel  billets,  and  all  valves  are  separately  accessible 
through  individual  hand^holes.  The  high-speed  pinion-shaft 
bearings  are  of  the  multiple  ring-oiler  type,  and  the  crank- 
shaft bearings  are  of  the  quarter-box  type  with  wedges  pro- 
vided on  both  sides  so  that  the  gear  centers  may  be  main- 
taine<l.  The  crank  disks  are  open-hearth  steel  castings  and 
the  pins  are  cast  integral  with  the  disks. 

Both  the  inside  and  outside  cross-heads  are  also  steel  cast- 
ings, the  inside  cross-head  being  fitted  with  adjustable  shoes 
running  in  a  bored  guide.  To  insure  accessibility  of  the 
cross-head  shoe  adjustment,  the  shoes  are  adjustable  from  the 
front  or  connecting-rod  end  of  the  cross-head,  instead  of 
having  this  adjustment  made  from  the  rear  or  plunger  end. 
It  will  be  noticed  that  the  girders  underneath  the  pinion  shaft 
bearings  are  cast  integral  with  the  pedestal  bearings  or  frame, 
this  construction  being  employed  to  obtain  the  maximum  rigid- 
ity and  permanent  alignment  of  all  parts. 


KANE   &  ROACH   STRAIGHTENING,  SIZING 
AND   REELING   MACHINE 

Kane  &  Roach,  Syracuse,  N.  Y.,  have  added  to  their  line 
a  machine  for  preparing  the  stock  ready  for  use  in  nut 
machines.  It  provides  for  rolling  the  material  down  to  correct 
size,  straightening  it  both  flatways  and  edgeways  and  recoil- 
ing it  ready  for  use.  Practically  any  shape  and  size  of  mater- 
ial can  be  handled  by  the  machine,  and  the  rolls  are  made 
of  carbon  tool  steel  and  so  designed  that  passes  can  be  pro- 
vided for  three  or  four  different  sizes  or  shapes  of  stock  on 
each  set  of  rolls.  The  rolls  have  bearings  at  both  ends  which 
are  massively  constructed  to  prevent  the  probability  of  deflec- 
tion, with  the  result  that  the  stock  is  rolled  down  to  within  a 
limit  of  0.001  inch  of  the  required  dimension.  The  stock  is 
fed  through  the  machine  at  from  50  to  60  feet  per  minute. 
The  machine  illustrated  takes  stock  from  '4  to  %  inch  in 
width  by   %   inch  in  thickness. 

The  stock  comes  to  the  machine  in  rough  coils  in  tne 
condition  that  the  metal  leaves  the  rolling  mills,  and  runs 
between  the  guiding  rolls  into  the  sizing  rolls;  there  are  two 
sets  of  sizing  rolls,  the  first  of  which  reduces  the  material 
almost  to  the  required  size  while  the  second  set  reduces  it 
to  size  and  produces  the  required  finish.  Between  the  two 
sets  of  sizing  rolls  there  is  a  set  of  rolls  which  straighten 
the  material  edgeways,  and  after  it  has  passed  through  the 
second  set  of  sizing  rolls  it  enters  still  another  set  of  rolls 
which  straighten  it  flatways  before  being  wound  on  the  reel. 
The  reels  used  on  the  machine  are  30  inches  in  diameter  and 
have  a  width  of  514  inches  between  the  forks;  1000  pounds 
of  stock  can  be  wound  on  each  reel.  Change-gears  are  pro- 
vided on  the  machine  for  varying  the  speed  of  rotation  and 
travel  of  the  reel. 

In  winding  up  the  material  the  reel  travels  up  or  down 
while  it   is  revolving,  so  that  the  line  of  travel  of  the  stock 
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remains  constant  while 
it  is  being  wound  up, 
i.  e.,  the  reel  moves  to 
the  stock  instead  of 
having  the  stock  move 
to  the  reel.  The 
change-gear  box  pro- 
vides for  regulating 
tlie  rate  of  travel  of 
the  reel  according  to 
the  width  of  material 
which  is  being  han- 
dled. It  is  stated  that 
the  material  Is  wound 
on  the  reel  with  the 
same  degree  of  per- 
fection with  which  cot- 
ton or  silk  Is  wound 
up  on  a  spool.  The 
reel  can  be  quickly 
lifted  off  the  machine 
and  placed  on  the  spin- 
dle in  front  of  the 
Mul  machine  from  which  it  is  fed  into  the  machine  and 
niiidc  into  nuts.  The  use  of  one  of  the  Kane  &  Roach 
machines  enables  nut  manufacturers  to  buy  the  stock  in  the 
form  In  which  it  comes  from  the  rolling  mills,  i.  e.,  with  con- 
siderable variation  in  size  and  with  the  stock  quite  crooked; 
they  can  then  pass  it  through  the  straightening  and  sizing 
machine  to  put  it  in  condition  for  feeding  to  the  nut  machine. 
Experience  has  also  shown  that  it  Is  a  great  advantage  to 
liavn  a  .'5-degree  bevel  on  the  edges  of  the  material,  because 
ill  punching  the  nuts  there  is  a  tendency  for  them  to  swell 
at  the  bottom.  By  beveling  the  stock  before  it  is  fed  to  the 
nut  machine,  this  difflculty  Is  overcome,  as  suitable  compen- 
sation has  been  made  for  this  tendency  to  swell.  In  addition 
to  sizing  the  stock  and  straightening  it  both  flatways  and 
edgeways,  the  Kane  &  Roach  machine  also  provides  for  rolling 
the  required  3-degree  bevel  on  each  edge.  The  weight  of  the 
machine  is  about  5  tons,  and  It  Is  arranged  for  individual 
motor  drive,  the  motor  being  geared  direct  to  the  machine. 


Fig.    1.      Kanu    &    Roach    StralKhtcnii 


AUTOMATIC   ELECTRICAL   TOOLS 

The  Automatic  Electrical  Tool  Co.,  Western  Ave.  and  Hank 
St.,  Cincinnati,  Ohio,  has  recently  been  incorporated  to  engage 
ill  the  manufacture  of  portable  electrical  tools.  The  outfit 
illustrated  In  Fig.  1  is  one  of  the  products  of  this  firm,  and 
is  known  as  a  combination  lag  screw  drilling  and  driving 
machine;  it  was  originally  developed  for  the  class  of  work 
imllcated  by  Its  name,  but  other  uses  have  since  been  found 
for  the  tool,  the  scope  of  which  will  be  gathered  by  referring 
to  the  group  of  auxiliary  tools  shown  in  Fig.  1.  A  feature 
ot  the  design  is  that  the  tool  is  e(iuippcd  with  a  mechanically 
ojK'rated  quick  make-and-break  switch  which  enables  it  to  be 
usihI  for  practically  any  purpose  without  danger  of  overload- 
ing the  motor  and  burn- 
ing out  the  windings. 
This  switch  also  acts  as 
an  automatic  stop  for 
the  tee<l  when  a  screw, 
tap,  reamer  or  other 
tool  has  been  driven  to 
the  required  depth. 

The  tool  Is  driven  by 
a  I  horsepower  series 
reversible  motor  which 
can  be  used  on  110.  2L'0 
or  500  volt  direct  cur- 
rent; or  a  universal 
motor  may  be  provided 
which  is  adaptable  for 
use  on  either  alternat- 
ing or  direct  current. 
The     reversible     motor 


FiR.    2.      Opposi 


drive  makes  it  possi- 
ble to  perform  tapping 
or  threading  opera- 
tions, or  to  use  the 
tool  for  backing  out 
screws;  and  the  auto- 
matic switch  disen- 
gages the  feed  at  the 
required  point.  The 
tool  has  also  found 
favor  in  the  shipping 
rooms  of  machine  tool 
building  factories 
where  it  Is  employed 
for  crating  machinery. 
Still  other  applications 
are  for  use  In  fac- 
ing the  ends  of  bear- 
ing boxes  after  they 
have  been  assembled 
in  a  machine  and  for 
driving  staybolts. 

Siring    and    Eeeling    M.ohmo  j^    ^j,j    ^^    ^^^    ^^^^^ 

the  spindle  is  located  off  center,  which  enables  the  tool  to 
reach  Into  corners;  this  design  also  eliminates  the  tendency 
for  the  tool  to  twist,  and  as  a  result  It  Is  easily  held. 
The  drill  chuck  Is  secured  to  the  side  handle  and  is  advanco<l 
for  drilling  the  required  depth  of  hole;  when  the  tool  Is  used 
for  driving  lag  screws  the  drill  is  drawn  back  to  expose  the 
square  socket  which  receives  the  head  of  the  screw  or  bolt. 
Hess-Bright  or  S.  K.  F.  ball  bearings  are  used  through- 
out, and  all  bearings  are  enclosed  In  grease-tight  cups. 
The  principal  dimensions  of  the  machine  are  as  follows: 
Available  speeds,  60  R.  P.  M.  and  400  R.  P.  M.  under  load; 
capacity  for  driving  drills  up  to  %  inch  in  diameter  when 
running  on  the  high  speed,  taps  up  to  1V4  inch  In  diameter 
and  hand  reamers  up  to  2'/4  Inches  diameter;  capacity  for 
threading  pipe  or  bolts  up  to  %  inch  in  diameter;  and  power 
of  motor,  1  H.P.  The  weight  of  the  machine  Is  30  pounds. 
Drill  and  Screwdriver 
The  combination  drill  and  screwdriver  Illustrated  in  Fig.  2 
is  provided  with  two  spindles  which  run  in  opposite 
directions,  the  available  speeds  being  125,  250,  375.  and  500 
R.  P.  M.  This  tool  is  primarily  Intended  for  driving  wood 
screws,  a  drill  being  used  in  one  spindle  to  make  the  hole 
and  a  screwdriver  In  the  other  spindle  which  Is  use<l  to  drive 
the  screw  home.  The  spindles  run  in  opposite  directions 
and  the  tool  Is  provided  with  an  automatic  switch  that  breaks 
the  connection  when  the  screw  Is  driven  home — or  In  the 
event  of  the  drill  striking  a  hard  spot  in  the  work— and  pre- 
vents the  possibility  of  burning  out  the  motor.  The  motor 
use<l  on  this  tool  is  not  reversible.  Both  spindles  on  the  tool 
remain  stationary  until  they  are  pressed  down  upon  the 
work  which  causes  the  engagement  of  a  positive  clutch.  In 
addition  to  the  application  referred  to,  this  tool  can  also  be 

provided  with  suitable 
sized  sockets  for  use  In 
tightening  nuts  on 
wood.  It  can  also  be 
used  as  a  hand  tool,  and 
this  allows  the  power 
of  the  motor  to  be  aug- 
mented by  manual 
power.  Ball  bt-arings 
arc  used  throushout. 
The  maximum  capacity 
of  the  tool  Is  for  driv- 
ing 4-inch  No.  16  screws 
in  pine  without  flret 
drilling  a  hole  for  the 
screw.  TWs  Is  about 
what  a  manually  optcr- 
afed  brace  can  do.  The 
\v.  icht    i.s   .T   pounds. 
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Automatic  Vl-inch  Drill 
The  Automatic  Electrical  Tool  Co.  is  also  manufacturing 
a  tool  known  as  a  Vi-inch  drill  which  is  essentially  the  same 
tool  as  the  combination  drill  and  screwdriver  illustrated  in 
Fig.  2,  except  that  it  has  only  one  spindle  and  chuck.  The 
feature  of  the  tool  is  its  extremely  light  weight,  which  enables 
It  to  be  held  with  one  hand  while  the  work  is  s+eadied  with 
the  other  haad,  thus  saving  the  time  which  would  otherwise 
be  required  for  clamping  the  work.  The  available  speeds  are 
1000  R.  P.  M.  and  1500  R.  P.  M.  which  are  suitable  for  driving 
Yi-  and  3/16-ineh  drills,  respectively.  The  drive  from  the 
armature  spindle  to  the  drill  is  through  a  train  of  spur  and 
spiral  gears,  and  the  spindle  is  supported  in  long  bronze 
bearings  to  give  permanent  alignment,  while  the  end  thrust 


Fig.    2. 


ComMnation    Drill 


is  taken  by  a  ball  bearing  located  inside  the  gear  case.  These 
drills  are  fitted  with  a  plug  to  enable  them  to  be  mounted 
in  the  spindle  of  a  radial  drill,  thus  making  the  equivalent 
of  a  drill  speeder.  The  terminal  block  is  located  on  the  out- 
this  type  in  14-,  16,  and  IS-inch  s'zes  are  equipped  for  cutting 
quickly  made. 


'CISCO' 


METRIC   QUICK-CHANGE 
GEAR-BOX 


The  head  end  of  a  "Cisco"  lathe  manufactured  by  the  Cin- 
cinnati Iron  &  Ste«l  Co.,  Cincinnati,  Ohio,  is  shown  In  the 
illustration  which  accompanies  this  description.  Lathes  of 
this  type  in  14-,  16-,  and  IS-inch  sizes  are  equipped  for  cuttin.i; 
metric  pitches,  the  range  being  as  follows:  12,  11,  10,  9,  8.  7, 
6,  5.5,  5,  4.5,  4,   3.5,  3,  2.75,  2.5,  2.25,  2,  1.76,  1.5,   1.375,  1.2.^, 


1.125,  1.  and  0.875.  The6e  are  obtained  through  a  quick-change 
gear-box,  all  changes  bedng  obtainable  without  the  necessity 
of  transposing  gears.  Instead  of  having  the  reverse  mechan- 
ism in  the  headstock,  it  Is  incorporated  in  the  gear-box  where 
It  Is  within  easy  reach  of  the  operator.   In  all  other  details  the 


Lathe   equipped   witli 


construction  and  operation  of  the  metric  lathe  is  the  same 
as  that  of  the  standard  lathes  manufactured  by  the  Cincinnati 
Iron  &  Steel  Co. 


LANDIS  SHRAPNEL-THREADING 
DIE-HEAD 
The  accompanying  illustration  shows  a  stationary  type  of 
die-head  recently  developed  by  the  Landis  Machine  Co.,  Inc., 
Waynesboro,  Pa.,  for  use  in  threading  the  base  and  fuse 
plugs  for  shrapnel  shells.  This  die-head  is  manually  oper- 
ated by  means  of  a  bellcrank  lever  and  is  locked  in  the 
closed  position.  The  parts  of  the  tool  are  made  of  steel  and 
it  is  of  compact  and  durable  design.  The  use  of  Landis  long- 
life  chasers  insures  accuracy  of  the  work,  together  with 
economical  operation  and  a  high  rate  of  production.  The 
chasers  may  be  furnished  with  short  throats  or  without 
throats  so  that  it  is  possible  to  cut  a  full  thread  right  up 
to  the  head  of  the  plug.  The  accompanying  illustration 
shows  the  die-head  attached  to  an  engine  lathe,  the  connec- 
tion being  made  by  bolting  the  die  head  to  a  bracket,  which, 
in  turn,  is  supported  on  the  cross-slide  guides.  The  die-head 
may  also  be  equipped  with  a  shank  to  provide  for  using  It 
on  turret  lathes. 


Landis    Shrapnel    Xhreadiug    Die-head    set    up 
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DOUBLE-ACTING   SPEED   CONTROLLER 

The  double-acting  speed  controller  which  forms  the  subject 
of  this  description  is  a  precision  governor  that  has  been 
designed  and  placed  on  the  market  by  the  Speed  Controller 
Co.,  Inc.,  257  William  St.,  New  York  City,  for  the  purpose  of 
regulating  the  speed  and  power  consumption  within  very  nar- 
row limits.     It  is  adapted   for  use  in  connection  with  either 
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Fig.  1.     Application  of  Spoed  Controllo 


with  Electric  Motor 


electrical  or  other  power  systems,  although  the  operation  of 
the  instrument  itself  is  purely  mechanical.  It  is  equipped 
with  two  shafts,  one  of  which  is  a  high-speed  governor  shaft 
which  runs  continuously  at  the  desired  speed  and  is  driven 
by  the  power  which  it  is  required  to  control;  the  other  Is  a 
secondary  shaft  which  is  stationary  when  the  governor  shaft 
is  revolving  at  the  proper  speed,  but  which  rotates  in  either 
the  forward  or  reverse  direction  when  the  speed  of  the  gov- 
ernor shaft  rises  or  falls  from  the  desired  point.  The  sec- 
ondary shaft  is  geared  to  a  valve,  rheostat  or  other  power 
regulating  device,  and  continues  its  motion  in  the  proper 
direction  until  the  speed  of  the  governor  shaft  has  been 
restored  to  normal  condition.  When  this  result  has  been 
obtained,  the  secondary  shaft  comes  to  rest. 


OF 

CONTROLLER* 

Motor  Speed 

Variation  in 
K.  P.  M.  each 

Side  of  a 
Given  Setting 

Total 

Variation  in 

R.  P.  M. 

Per  Cent 
of  Variation 
Either  Way 

Total 

Per  Cent 

of  Variation 

2230 
2100 
1560 

10.00 
8.75 
7.50 

20.00 
17.50 
15.00 

o.4r, 

0.42 
0  -C 

0.90 
0.83 

n  <ifi 

.   'Note:    No  load  and  full  load  resulls  are  ihe  samt- 

When  the  speed  controller  Is  connected  to  the  field  rheostat 
of  a  motor,  the  speed  of  the  motor  will  be  kept  within  a 
maximum  limit  of  variation  of  about  0.83  per  cent  or  about 
0.42  per  cent  either  way  from  the  normal  speed  which  Is 
desired.  If  this  variation  of  0.42  per  cent  from  the  normal 
speed  is  too  small,  a  wider  variation  or  "neutral  zone"  is 
provided  for  by  a  suitable  adjustment.  The  speed  Is  con- 
trolled to  exactly  the  same  point  whether  the  motor  is  under 
lull  load  or  under  no  load,  and  whether  the  field  windings 
are  either  cold  or  warm.  The  controller  may  be  used  either 
direct  or  as  a  relay  according  to  the  conditions.  While 
emphasis  has  been  laid  upon  the  application  of  the  instrument 
to  electrical  Installations,  It  is  equally  serviceable  on  steam 
engines,  hydraulic  machines  and  similar  units.  The  table 
presented  in  this  connection  shows  the  results  of  a  test  of  the 
instrument  in  which  speed  readings  were  taken  with  a  Horn 
tachometer. 


G.  E.  COMPENSATOR   TYPE   RELAY 
A     new     type     of     circuit-opening     Inverse-time-llmlt     oil- 
dashpot   relay    has    recently   been    developed   by   the   General 
Electric  Co.,  Schenectady,  N.  Y.,  for  use  in  conjunction  with 


Fig.    8.     Mcihanism    of   Spopd    Controller 


a  low-voltage  release  for  automatic,  overload  and  low- 
voltage  protection  of  alternating-current  motors  up  to  2500 
volts  and  300  amperes.  The  relay  is  connectetl  in  series 
with  the  line,  the  low-voltage  release  across  one  phitse  in 
the  usual  manner  with  the  low-voltage  coll  in  series  with  the 
relay  contacts.  On  overload  greater  than  the  current  setting 
the  relay,  the  relay  contacts  open-circuit  the  low-vollago  re- 
lease coil  and  the  motor  is  cut  out  of  the  circuit.  If  the 
voltage  drops  to  a  predetermined  per  cent  of  normal,  the 
motor   is    also   disconnected    from    the    power   supply. 

This  rela""  is  mostly  employed  with  motors  using  self- 
contained  compensator  control,  but  sometimes  for  switch- 
board service  when  both  low-voltage  and  time-dc^ay  otct- 
load  protection  are  required.  Here  series  relays  replace  the 
secondary  relays,  current  transformers  and  oil  switch  trip- 
ping coils  otherwise  required.  Current  calibration  Is  from 
normal  to  twice  normal,  and  the  time  adjustment  from  10 
seconds  to  5  minutes  on  25  per  cent  overload.  The  delay 
recommended,  however,  is  about  15  seconds  at  the  starting 
current  of  the  motor.     This  affords  ample  protection  to  the 
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motor  against  damage  from  overload  or  single-tphase  opera- 
tion, but  prevents  the  circuit  from  being  opened  while  the 
motor  is  starting.  The  new  relay  is  a  vast  improvement 
over  the  one  previously  manufactured.  The  contact,  dash- 
pot  and  calibrating  tube  are  enclosed  by  dust-proof  stamped 
steel  covers.  Current  and  time  adjustment  are  accom- 
plished outside  of  the  dashpot  simply  with  the  aid  of  a  screw- 
driver. The  settings  are  constant,  for  an  adjusting  nut  is 
locked  in  place  after  each  setting  Is  made. 


LOWE   "LAST  WORD"   INDICATOR 

In  the  March,  1914,  number  of  MACiii.NKiiY  the  "Last  Word" 
dial  test  indicator  manufactured  by  Henry  A.  Lowe,  1374  E. 
88  St.,  Cleveland,  Ohio,  was  illustrated  and  described.  Those 
who  read  the  description  referred  to  will  recall  that  this 
indicator  is  a  simple  and  relatively  low-priced  instrument 
with  a  capacity  for  readings  from  zero  to  0.025  inch.     Fig.  1 

shows  an  im- 
proved instrument 
of  similar  design 
which  has  recent- 
ly been  placed  on 
the  market  by  the 
same  m,anufactur- 
er.  It  will  be  seen 
that  the  present 
tool  has  a  greater 
range,  the  capac- 
ity being  from 
zero  to  0.040  inch. 
Another  noteworthy  improvement  is  that  a  friction  joint  is 
provided  at  the  pivot  of  the  contact  point  so  that  this  point 
may  be  set  in  any  posiition  tb.roug'h  an  angle  of  210  degrees, 
allowing  the  instrument  to  be  used  with  equal  facility  on  both 
inside  and  outside  work,  and  in  many  positions  which  ware  not 
attainable  with  the  original  form  of  indicator  in  which  the 
position  of  the  point  is  fixed.  The  arrangement  of  the  lever 
system  in  the  Indicator  is  such  that  the  ratio  is  approximately 
60   to   1.     Fig.   2   illustrates   the   Model   C   indicator   which   is 


Tig.  1.    H.  A.  Lowe  Hodel  B  Dial  Test  Indicator 


Fig.    2.     Uodel   C   Dial   Teat   Indicator   made   by   H,    A.    Lowe 

the  only  one  of  the  Lowe  "Last  Word"  indicators  that  is 
provided  with  an  adjustable  dial.  The  Model  C  instrument 
also  has  the  friction  joint  adjustment  for  the  conta<:t  point. 


JOHNSON  &  CRUMP  SURFACE  FILE 
AND  SCRAPERS 

The  Johnson  &  Crump  Co.,  413  W.  Crawford  St..  Elkhart, 
Ind.,  is  now  manufacturing  the  surface  file  handle  and  the 
scrapers  for  internal  and  flat  work,  which  are  shown  in  the 
accompanying  illustrations.  Fig.  1  shows  the  handle  for 
holding  a  iile  while  working  on  flat  surfaces,  angles  and 
under-cuts.  It  will  be  evident  that  this  handle  is  provided 
with  a  clamp  which  grips  the  shank  of  the  file  without 
touching  the  surface  of  the  work.  As  a  result,  the  handle 
does  not  interfere  with  the  work  and  the  whole  file  surface 
is   available,   thus   enabling   the   work   to   be   done   rapidly. 


Fig.   2.     Opposite   Side 


made   hj  the  Johnson  ft 


Fig.  2  shows  opposite  sides  of  a  scraping  tool  for  use  on 
internal  work.  It  will  be  seen  that  the  scraper  shank  is 
held  in  a  slot  cut  in  the  end  of  the  bolder,  and  that  th« 
scraper  is  further  supported  by  a  dovetail  which  is  fitted  to 
the  end  of  the  holder.  The  scraper  is  held  In  place  by  two 
countersunk  screws.  The  scraper  blades  are  made  of  a  spe- 
cial grade  of  tool  steel  which  will  hold  its  edge  satisfactorily. 


Scrapers   for   Flat   Surfaces   fitted    into  Handle    shown    in   Tig.    2 


while  the  holder  is  made  with  sufficient  spring  to  give  the 
blades  a  shearing  cut.  Fig  3  shows  the  same  type  of  holder 
provided   with  blades  for  scraping  flat  surfaces. 


READY  TOOL-HOLDER  FOR  STELLITE 
CUTTERS 

The  tool-holder  for  stellite  cutters  which  forms  the  subject 
of  the  following  description  is  the  latest  product  of  the 
Ready  Tool  Co.,  654  Main  St.,  Bridgeport,  Conn.  This  holder 
is  adapted  for  use  in  a  boring  mill  or  vertical  turret  lathe 
and  is  capable  of  holding  a  square  stellite  cutter  6  Inches  In 
length,  which  can  be  used  up  with  not  more  than  1  inch  of 
waste.  The  cutter  is  perfectly  supported  on  the  bottom  and 
at  the  back,  the  construction  being  such  that  the  required 
degree  of  rigidity  is  obtained  and  all  danger  of  the  cutter 
being  broken  is  eliminated.  Another  desirable  feature  of  this 
tool-holder  is  that  by  turning  it  through  one  quarter  revolu- 
tion, the  tool  can  be  adapted  for  operation  in  either  a  right- 
hand   or   left-ihand   position,   with   the   proper   clearance   and 
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Ready    Tool-holder    ospecially    adapted   for    using   Stellite   Cutters 

side  slope  in  either  direction.  The  stellite  cutter  is  held  in 
place  by  hollow  set-screws  which  offer  no  obstruction  to  the 
mounting  of  the  holder  in  the  toolpost. 


Fi^.    1.     Johnson    &   Crump   Handle    for    a    Surfacing   File 


HISEY-KING   GUARD   FOR  VISE   JAWS 

To  protect  vise  jaws  from  damage  while  working  on  a  piece 
held  in  them,  the  Hisey-King  Mfg.  Co.,  Osgood,  Ind.,  has 
recently  developed  a  set  of  auxiliary  jaws  made  of  hard 
wood,  which  not  only  protect  the  Jaws  of  the  vise  from  Injury 
but  also  prevent  marring  the  surface  of  the  work  iteelf.     It 
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is  stated  tliat  the 
first  experience 
which  a  mechanic 
has  with  the  use 
of  these  jaws  af- 
fords a  surprise 
both  In  regard  to 
the  secure  grip 
which  is  provided 
on  the  worlc  and 
the  length  of  time 
which  the  jaws 
last.  Another 
claim  made  Is  that 
the  vises  will  last 
longer  because 
the  tenacious  grip 
of  the  wooden 
Jaws  on  the  work 
makes  It  unneces- 
s  a  r  y  to  tighten 
them  to  the  de- 
gree which  would 

Application   of   HUey-Eing   Vise   Jaw    Guard  otherwise    be    neC- 

The  general  construction  will  be  readily  understood 
the  accompanying  illustration ;  the  jaws  are  made  in  two 
which  are  3  and  4  inches  in  width,  respectively,  and 
have  a  capacity  for  opening  from  zero  to  V/*   Inch. 


iry 


FRITZ   "IDEAL"   DRAWING  TABLE 

The  style  E  "Ideal"  drawing  table  which  forms  the  subject 
of  the  following  description  is  a  recent  addition  to  the  line 
of  drafting-room  furniture  made  by  the  Fritz  Mfg.  Co.,  60 
Alabama  St.,  Grand  Rapids,  Mich.  A  careful  study  of  the 
Illustration  will  make  it  evident  that  the  features  of  strength 
and   rigidity   are   provided   without  making  the  table  exces- 


Slylo  E   "Idoal"   Drawing  Tablo   made  by  tho  Fritz   Mfg.    Co. 

slvely  heavy,  this  result  being  obtained  by  a  carefully  worked 
out  design  In  which  all  of  the  members  are  made  to  carry 
their  full  share  of  the  load.  This  table  has  been  particu- 
larly developed  to  meet  the  requirements  of  the  drafting- 
rooms  in  manual  training  and  technical  schools,  but  It  is  also 
used  In  the  drafting-rooms  of  many  manufacturing  plants. 

The  frame  is  made  of  hard  wood.  The  standards  are  slotted 
and  the  cross-bar  has  a  tenant  on  each  end  which  runs  in  the 
slots  cut  in  the  standards.  The  cross-bar  also  has  a  hole 
running  through  it 
which  carries  a  rod 
that  holds  on  tho 
legs  at  each  side. 
When  the  nut  is 
tightened  on  this 
rod,  the  table  Is 
fl  r  m  1  y  supported 
without    any    vibra- 


tion. These  tables  are  made  in  four  sizes  with  working  areas 
of  22  by  30  Inches,  24  by  32  inches,  32  by  42  Inches,  and  37  by 
48  inches.  On  the  two  smaller  sizes  the  table  can  be  adjusted 
to  any  position  between  30  and  40  inches  from  the  floor,  while 
the  two  larger  sizes  of  tables  can  be  set  in  any  position 
ranging  from  32  to  42  inches  from  the  floor.  The  table  top 
can  be  set  at  any  angle  from  vertical  to  horizontal,  this 
adjustment  being  accomplished  by  means  of  metal  slides  at 
each  side,  which  can  be  clamped  to  secure  the  table  top  in 
the  desired  position.  Both  of  the  slides  are  clamped  by  tight- 
ening the  thumb-nut  at  the  right-hand  side  of  the  table. 
These  tables  are  regularly  furnished  with  soft  wood  tops,  but 
the  smallest  size  can  be  furnished  with  a  hard  wood  top  If 
so  desired. 


ALEXANDER  &  COX   BELT   SHIFTER 

The  loss  of  time  and 
possibility  of  accident 
incident  to  the  use  of 
a  pole  for  shifting 
belts  from  one  step 
of  a  cone  pulley  to  an- 
other, is  too  well  known 
to  require  discussion. 
Various  forms  of  mech- 
anical belt  shifters  have 
been  developed  for  the 
purpose  of  overcoming 
the  objectionable  fea- 
tures of  the  belt  pole, 
and  the  accompanying 
illustration  shows  the 
device  which  has  re- 
cently been  perfectt'<l 
by  the  Alexander  &  (ox 
Co.,  2358  Ogden  Ave., 
Chicago,  111.  It  is  known 
as  the  "Acme"  belt 
shifter  and  should  com- 
mend Itself  to  practical 
mechanics  owing  to  the 
fact  that  only  four 
screws  are  required  to 
attach  it  In  place  ready 
for  use.  The  method  of 
operation  will  be  ob- 
vious from  the  Illustra- 
tion, the  shifting  of  the 
belt  being  effected  by 
turning  the  hand-lever 
which  is  located  In  a 
convenient  position  at 
the  head  of  the  lathe; 
this  results  In  swinging 
the  shifter  fork  In  the 
proper  direction  to  move 
the  belt  onto  the  de- 
sired step  of  the  cone. 
This  belt  shifter  Is 
equally  applicable  for 
use  on  various  other 
types  of  machines. 


MODERN  CUTTING  AND  WELDING  TORCH 

In   designing  the  "Meco"   cutting   and   welding  torch,   the 

Modern  Engineering 
Co.,  14th  and  St. 
Charles  St£.,  St. 
Louis,  Mo.,  has  paid 
particular  attention 
■  1  safeguarding  the 
.•;>orator  from  possi- 
ble injury  through 
the     gas     burning 


Wslding  uid  Cutting  Torch  mads  by  tba  Modoni  Engineorisg  Co. 
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Fig,     1.     Outside    DimeiuionB    of    French    UUitary    Eifle    Barrel    Bhowinr   Tapered    Sectiona    to    be    groxind 


back  into  the  hose.  This  safety  feature  is  afforded  by  a 
patented  check  valve  eystem  in  both  gas  conduits  which  abso- 
lutely prevents  either  the  oxygen  or  acetylene  from  flowing 
into  the  passage  through  which  the  other  gas  is  being  deliv- 
ered to  the  tip  of  the  torch.  Another  feature  is  that  the 
handle  is  cast  in  a  single  piece  and  made  of  a  special  alloy 
Which  is  said  to  be  stronger  than  brass  and  lighter  in  weight 
than  aluminum.  AH  tips  used  on  the  "Meco"  torch  are  equip- 
ped with  a  patented  protected 


trolled  needle  valve  for  the  cutting  jet  at  B,  the  automatic 
check  valve  system  at  C  and  D,  and  the  one-piece  handle  at  E. 


seal  between  the  tip  and  the 
head  of  the  torch  which  In- 
sures a  perfect  union  and  pre- 
vents leakage  or  damage  to 
the  torch  if  it  is  roughly 
handled. 

The     mixing     dhamber     is 
made  of  bronze  and  is  so  de- 
signed   that    the    gases    are 
combined    to   produce   an    ab- 
solutely neutral  flame  with  a 
temperature     exceeding     6300 
degrees  F.     It  is  also  claimed 
that  the  consumption  of  gas 
by  the  torch  is  unusually  low. 
The  tips  are  furnished  in  va- 
rious sizes  suitable  for  hand- 
ling all  classes  of  work  which 
come  within  the  range  of  the 
oxy-acetylene  process.    A  cut- 
ting attachment  is  provided  for  use  with  the  welding  torch, 
which  may  be  easily  and  quickly  applied.     The  work  of  secur- 
ing the'  cutting  attachment  in   place  consists  of  two  simple 
operations;  the  nut  on  the  oxygen  valve  and  the  union  nut  on 
the  gas  conduit  are  removed,  which  makes  the  torch  ready 
to  receive  the  cutting  attachment.     The  accompanying  illus- 
tration shows  the  torch  equipped  with  the  cutting  attachment. 
The  universal  mixing  chamber  is  shown  at  A,  the  thumb  con- 


Fig.    2.     Wheel  Truing  Device  tised   in   connection  with  Eifle  Barrel 
Grinding    Attachment 


Fig.    8.     Plan   View   of    Cincinnati    Universal    Or; 


CINCINNATI   RIFLE   BARREL  GRINDING 
MACHINE 

The  barrel  of  the  French   military  rifle  is  finished  on  the 
outside  with  five  tapered  sections,  the  dimensions  of  which — 
together  with  the  other  out- 
side dimensions  of  the  barrel 
— are  shown  In  Fig.  1.   These 
dimensions  are  given  in   mil- 
limeters   In    accordance    with 
French  shop  practice,  but  the 
metric  values  have  been  con- 
verted Into  inches  for  the  con- 
venience    of    Machinebt's 
readers.  For  finishing  the  out- 
side of  rifle  barrels,  the  Cin- 
cinnati   Grinder    Co.,    Cincin- 
nati, Ohio,  has  recently  built 
grinding  machines  for  use  in 
one  of  the   French   arsenals, 
which  have  given  very  satis- 
factory   results.      These    ma- 
chines    are     essentially     the 
same  as  the  universal  Cincin- 
nati grinding  machine  which 
was  illustrated  and  described 
in   the   October,   1910,   number   of  MacuinebyT     Provision   for 
grinding  rifle  barrels  was  made  by  the  application  of  a  fixture 
to  the  universal  grinding  machine,  the  fixture  being  fitted  with 
five  templets  which  are  tapered  to  match  the  corresponding 
tapers  which  it  is  required  to  grind  on  the  work. 

A  partial  plan  view  of  the  rifle  barrel  grinding  fixture  is 
shown  in  Fig.  3.  The  essential  parts  of  the  fixture  consist  of 
a  bracket  A  which  is  bolted  to  the  frame  of  the  grinding  ma- 
chine, and  a  second  bracket  B 
which  is  secured  to  the  table.  The 
bracket  A  carries  the  five  templets 
C,  D,  E,  F  and  G,  which  have  tapers 
corresponding  to  the  tapers  required 
to  be  ground  on  the  work.  Thest 
tapered  templets  are  engaged  by 
the  rollers  carried  by  the  bracket  B. 
positive  engagement  between  the 
rollers  and  templets  being  insured 
by  a  spring  (not  shown)  which  is 
carried  In  the  socket  H.  It  will  bo 
evident  that  as  the  wheel  move- 
over  the  rifle  barrel  which  is  to  bt 
ground,  the  engagement  of  the  roll- 
ers with  the  tapered  templets  on  the 
fixture  results  in  so  moving  the 
grinder  table  that  the  required 
tapers  are  obtained  on  the  work. 

In  order  to  provide  for  continu- 
ous traverse  of  the  work  over  the 
wheel.  It  is  necessary  to  have  the 
face  of  the  wheel  trued  to  a  circu- 

der   equipped   with   BiSe   Barrel  Grinding  Attachment  lar     arc.       The     reason     for    this     IS 
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HUIiard     6-inch    Uachinory    Clutch    with    Woven-i 


that  if  the  face  of 
the  wheel  were 
straight,  the  corner 
would  dig  into  the 
work  at  each  point 
of  intersection  be- 
tween adjoining  ta- 
pers, and  this  would 
destroy  the  finish. 
But  difficulty  from 
this  source  is  com- 
pletely overcome  by 
the  use  of  the  wheel 
truing  device  shown 
In  Fig.  2,  which  is 
mounted  on  the  table 
of  the  machine  and  provides  for  truing  the  wheel  to  a  curve 
so  that,  theoretically,  there  Is  only  a  single  line  of  contact 
between  the  wheel  and  work.  As  a  result,  the  wheel  comes 
up  to  the  intersection  of  adjoining  tapers  and  passes  on  to 
grind  the  surface  of  the  next  taper  without  damaging  the 
surface.  In  grinding  rifle  barrels  on  this  machine,  a  table 
traverse  of  from  2G  to  30  inches  per  minute  is  employed  with 
a  work  speed  of  100  feet  per  minute. 

IMPROVED  WILMARTH   &  MORMAN 
DRILL   GRINDER 

All  experienced  mechanics  are  familiar  with  the  general 
features  of  the  "New  Yankee"  drill  grinder  manufactured  by 
the  Wilmarth  &  Morman  Co.,  1180  Monroe  Ave.,  N.  W.,  Grand 
Rapids,  Mich.,  so  that  it  will  only  be  necessary  to  refer  to 
the  improved  features  of  the  machine  which  is  Illustrated 
and  described  herewith.  Two  noteworthy  changes  have  been 
made  in  the  design.  One  of  these  consists  of  the  provision 
of  a  larger  sized  pan  which  prevents  water  from  being 
thrown  onto  the  floor.  After  the  pump  has  delivered  the 
water  to  the  work,  that  portion  which  formerly  flowed  down 
the  drill-holder  and  was  carried  away  by  a  flexible  vent 
pipe  now  runs  from  the  short  outlet  into  the  pan,  from 
which  It  finds  its  way  back  to  the  reservoir.  Inside  the 
reservoir  there  is  a  separator  plate  extending  almost  to  the 
surface  of  the  water.  The  water  returning  to  the  reservoir 
finds  its  way  in  at  one  side  of  this  plate  while  the  pump  takes 


and     Asbostos    Fri< 


its  supply  from  the 
opposite  side.  As  a 
result,  abrasive  dust, 
grindings  or  other 
foreign  materials  are 
prevented  from  find- 
ing their  way  into 
the  pump.  The  other 
improved  feature  of 
the  machine  referred 
to  consists  of  the  sub- 
stitution of  bronze- 
bushed  spindle  bear- 
ings in  place  of  the 
babbitt  bearings 
formerly  employed. 


HILLIARD  6-INCH  MACHINERY  CLUTCH 

In  the  February,  1915,  number  of  Machixeby.  the  friction 
clutch  manufactured  by  the  HiUiard  Clutch  &  Machinery  Co., 
Elmira,  N.  Y.,  was  illustrated  and  described.  Recently  the 
same  firm  has  developed  a  clutch  of  similar  design  with  the 
exception  of  the  fact  that  two  solid  woven-wire  asbestos 
rings  are  used  for  the  friction  material  in  place  of  the  hard 
wood  friction  inserts  employed  in  the  type  of  clutch  pre- 
viously described.  The  use  of  the  woven-wire  asbestos  rings 
was  adopted  to  utilize  waste  material  cut  from  the  HiUiard 
automobile  clutch  linings.  The  result  is  very  satisfactory, 
as  the  new  frictional  contact  is  superior  to  that  obtained 
with  hard  wood,  and  its  use  enables  a  profitable  outlet  to  be 
found  for  material  which  would  otherwise  go  to  waste.  In 
their  general  characteristics  the  present  clutch  and  the  clutch 
described  in  the  February,  1915,  number  of  M.vciiixeby  are  the 
same,  so  that  further  description  would  be  out  of  place.  The 
chief  point  of  difference  is  that  the  use  of  the  woven-wire 
asbestos  rings  has  made  it  necessary  for  the  friction  plate 
to  which  they  are  riveted  to  float  on  four  driving  keys  which 
are  integral  with  the  outer  sleeve  member. 


COLBURN  TWIST  DRILL  TESTING  MACHINE 

The  testing  of  twist  drills  on  a  special  drill  testing  machine 
is  an  important  factor  in  the  process  of  manufacture,  as  It 
enables  the  drill  maker  to  determine  the  various  stresses  to 


Wilmarth  &  Mormas  Improved   "New  Yankco"   Twist  DriU  Orindor, 
Largo    Raised    Pan    and    Bronie    Bushed    Spindle    Bearinfl 


Special  DriUinf  Machine  built  by   the   Colbum   Machine   Tool   Co.    for  Uio 
in    testins    Twist    Drills 
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which  his  product  will  be  subjected  when  drilling  different 
kinds  of  metals  under  various  conditions  of  speed  and  feed. 
The  results  obtained  from  such  tests  also  make  it  possible 
for  the  drill  manufacturer  to  recommend  the  best  speed  and 
feed  for  different  sizes  of  drills  when  working  under  various 
conditions. 

The  illustration  on  the  preceding  page  shows  a  heavy-duty 
drill  press  built  by  the  Colburn  Machine  Tool  Co.,  Franklin, 
Pa.,  for  the  National  Twist  Drill  Co.  of  Detroit,  for  test- 
ing twist  drills.  The  machine  is  one  of  the  Colburn  stand- 
ard motor-driven  heavy-duty  drill  presses  equipped  with 
a  specially  designed  compound  table  which  registers  the 
torque  and  pressure  on  the  drill  while  It  is  in  operation.  The 
speed  of  the  drill  in  revolutions  per  minute,  and  the  feed  per 
revolution,  are  also  indicated.  The  table  has  both  longrltudi- 
nal  and  cross  travel,  and  is  carried  on  a  large  spindle  having 
both  annular  and  thrust  ball  bearings  which  allow  it  to  re- 
volve freely.  The  spindle  rests  on  a  plunger  that  fits  into  a 
cylinder  filled  with  glycerine,  the  connection  being  made 
from  this  cylinder  to  the  hydraulic  pressure  gage  located  at 
the  left-hand  side  of  the  instrument 
board.  Any  pressure  on  the  drill  is  thus 
indicated  on  the  gage. 

An  arm  projecting  from  the  left-hand 
side  of  the  spindle  engages  another 
plunger  that  fits  into  a  cylinder  filled 
with  glycerine,  which  is  connected  to 
the  hydraulic  pressure  gage  at  the 
rigiht-hand  side  of  the  instrument  board. 
Any  torque  exerted  on  the  drill  tends 
to  revolve  the  table;  this  causes  the 
arm  to  press  against  the  plunger,  and 
thus  sets  up  a  pressure  which  registers 
the  amount  of  torque  on  the  second 
gage.  The  plunger  is  14  inches  from 
the  center  of  tihe  spindle,  and  in  order 
to  find  the  actual  torque  on  the  drill  it 
is  necessary  to  multiply  the  pressure  in- 
dicated by  the  gage  by  28,  and  divide 
this  result  by  the  diameter  of  the  drill. 
For  example,  if  the  gage  registers  500 
pounds  when  drilling  with  a  2-inch  drill, 
then  tihe  actual  torque  on  the  drill 
500  X  28 

would  be  =  7000  pounds. 

2 

A  tachometer  mounted  at  the  extreme 
left  of  the  instrument  board  and  con- 
nected to  the  machine  by  a  spring  belt, 
shows  the  revolutions  per  minute  of  the 
drill  at  all  times.  The  feed  per  revolu- 
tion of  the  drill  is  shown  on  the  feed 
plate  at  the  right-hand  side  of  the  In- 
strument board;  thus  a  man  standing 
at  the  desk  in  front  of  the  instrument 
board  can  read  the  speed  in  revolutions  per  minute,  the  feed 
per  revolution,  torque,  and  pressure  in  pounds  on  the  drill. 
The  use  of  this  machine  has  enabled  a  lot  of  interesting  data 
to  be  collected,  such  classes  of  information  being  obtained  as 
the  manner  in  which  the  stress  in  the  drill  varies  for  differ- 
ent depths  of  holes  and  different  lengths  of  time  between 
grinding. 


Higrh-spe 


epindle  is  driven  direct  by  an  open  belt  from  a  pulley  at  the 
upper  end  of  a  vertical  shaft  at  the  rear  of  the  machine  which, 
in  turn,  is  positively  driven  by  spiral  gears  which  make  con- 
nection with  a  horizontal  shaft  on  which  the  tight  and  loose 
pulleys  are  mounted.  The  machine  has  a  capacity  for  work 
or  jigs  up  to  6'/^  Inches  in  height  and  the  table  has  a  work- 
ing surface  of  iV*  Inches  deep  by  7  Inches  wide.  The  maxi- 
mum spindle  travel  is  2  inches.  A  threaded  depth  gage  with 
a  hardened  and  knurled  screw  head  and  side  locking  screw 
provides  for  adjusting  the  main  depth  gage  very  accurately. 
The  spindle  is  made  of  hardened  steel  and  ground  to  size; 
it  Is  double  splined  to  provide  perfect  balance  under  the 
high  speed  at  which  the  machine  is  used.  The  lower  end  of 
the  spindle  is  tapered  to  fit  the  socket  of  a  No.  0  Beach  chuck 
made  by  the  Morse  Twist  Drill  Co.,  which  has  a  capacity  for 
holding  all  sizes  of  drills  from  the  finest  up  to  %  inch  in 
diameter.  The  lower  portion  of  the  spindle  runs  In  hard 
phosphor-bronze  bearings  which  are  made  adjustable  to 
compensate  for  all  normal  wear  likely  to  occur;  and 
the  thrust  of  the  drill  Is  taken  at  the  upper  end  of  the  spindle 
by  means  of  a  combination  thrust  and 
radial  bearing.  A  coiled  spring  keeps 
the  spindle  raised  from  the  work  when 
the  machine  is  idle,  this  spring  being 
located  inside  the  column  of  the  ma- 
chine. The  strength  of  the  spring  is 
just  sufficient  to  raise  the  spindle  and 
bring  it  to  a  gradual  stop  so  that  no 
jar  or  vibration  is  introduced. 

The  operation  of  the  feed  is  made  ex- 
tremely sensitive  by  eliminating  all  di- 
rect pull  from  the  spindle  and  by  the 
arrangement  of  the  feed  mechanism. 
The  spindle  pulley  is  recessed  and  in 
this  recess  there  are  mounted  two  radial 
ball  bearings.  The  outer  races  of  these 
bearings  are  a  creeping  fit  in  the  pul- 
ley and  revolve  with  it  while  the  inner 
races  are  mounted  on  a  fixed  hard 
phosphor-bronze  sleeve  which  is  clamped 
securely  in  the  drill  frame  spindle  bear- 
ing. As  a  result  all  belt  pull  is  carried 
by  this  sleeve  while  the  spindle  which 
passes  through  it  is  entirely  free  from 
pull  at  all  times.  A  hardened  steel  cap 
closes  the  open  end  of  the  spindle  pul- 
ley and  encases  the  ball  bearings  to  ex- 
clude dust  and  grit.  The  driving  belt 
is  an  endless  woven  canvas  belt  1  inch 
in  width.  The  sensitiveness  of  the  feed 
is  obtained  by  having  the  pinion  which 
is  operated  by  a  hand  lever  mesh  into  a 
rack  cut  on  the  back  of  the  drill  spin- 
dle frame,  but  not  directly  into  a  rack 
mounted  on  a  feed  sleeve  around  the 
spindle.  In  this  way  the  slightest  resistance  offered  to  the 
progress  of  the  drill  is  in'stantly  communicated  to  the  oper- 
ator's hand  and  the  feed  can  be  eased  oft  to  avoid  breaking 
the  drill. 


BaU   Bcarmgr  Sensitive   Drill   made   by 
tho  Langelier  Mfg.  Co. 


LANGELIER   HIGH-SPEED   SENSITIVE 
DRILL 

The  machine  illustrated  and  described  herewith  is  a  recent 
product  of  the  Langelier  Mfg.  Co.,  Providence,  R.  I.,  and  has 
a  capacity  for  drilling  holes  up  to  %  inch  in  diameter  at  the 
center  of  a  6-inch  circle,  with  a  spindle  speed  of  9000  revolu- 
tions per  minute.  This  is  a  ball  bearing  drill  of  the  single- 
speed  type.  A  substantial  guard  is  provided  at  the  front  of 
the  spindle  which  protects  the  operator  and  prevents  oil 
being  thrown  from  the  machine.    It  will  be  seen  that  the 


FOSDICK  MANUFACTURING  RADIAL 
DRILLS 
The  Fosdick  Machine  Tool  Co.,  Cincinnati,  Ohio,  has 
recently  developed  a  line  of  radial  drilling  and  tapping  ma- 
chines which  are  known  as  the  Fosdick  high-speed  manufac- 
turing radial  drills.  The  first  two  sizes  to  be  placed  on  the 
market  are  provided  with  2-  and  2iv.-foot  arms,  respectively, 
and  are  intended  to  meet  the  demand  for  high-speed  durable 
machines  which  are  capable  of  handling  a  great  variety  of 
work — especially  in  shops  where  unskilled  labor  is  employed. 
It  will  be  apparent  from  the  illustration  that  the  design  of 
these  machines  follows  closely  along  the  lines  of  the  Fosdick 
heavy-duty  radials  which  have  been  Illustrated  and  described 
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i.  e.,  a  cone-driven  machine  may  be  changed  over  to  speed-box 
drive,  or  vice  versa;  or  a  constant  or  variable  speed  motor 
may  be  employed  to  drive  the  machine  at  any  time  after  it 
has  been  placed  in  service,  without  the  necessity  of  providing 
a  special  base,  speed-box,  shafts  or  gearing.  Tilting,  swinging 
or  round  tables  of  the  standard  types  supplied  with  other 
Fosdick  radial  drills  may  be  furnished  on  this  machine  as 
desired. 


Fig. 


Fosdick    High'Spood    Manufacturing    Badial    Drill 

in  Maohineby,  the  oil  channel  base  and  table,  the  double  tubu- 
lar column,  and  the  speed-box  being  identical  on  both  types 

Provision  is  made  for  forty-eight 
rates  of  drilling  which  cover  a 
range  suitable  for  drilling  with 
from  3/16  inch  carbon-steel  up  to 
2%  inch  high-speed  steel  when 
working  in  iron  and  steel;  and  for 
boring  holes  up  to  5  inches  in  di- 
ameter. All  thes«  rates  of  drilling 
are  obtained  with  but  one  speed  af 
the  pulley.  Particular  care  has 
been  taken  In  the  selection  of  ma- 
terials used  In  the  construction  of 
these  machines.  The  bushings  are 
of  a  special  grade  of  phosphor- 
bronze,  and  all  gears  subjected  to 
severe  duty  are  cut  from  steel  forg- 
Ings  and  hardene<l  where  necessary. 
In  cases  where  the  speed  Is  high  or 
the  duty  light,  the  gears  are  made 
of  cast  Iron  or  bronze.  The  spindle 
and    principal    driving    shafts    are 

made  of  hammered  steel;  and  the  thrusts  of  the  column, 
spindle  and  arm-elevating  screw  are  carried  on  ball  bear- 
ings.    The  column  and  shafting  are  finished  by  grinding. 

Thorough  tests  of  these  machines  have  been  made  at  the 
works  of  the  Fosdick  Machine  Tool  Co.,  using  high-speed  steel 
drills  up  to  2V2  inches  in  diameter  working  in  both  machine 
steel  and  cast  iron.  In  one  case  a  1-Inch  high-speed  steel 
drill  was  driven  through  a  cast-iron  slab  2  Inches  In  thickness 
In  7  4/5  seconds,  i.  e..  at  the  rate  of  15.4  Inches  per  minute; 
the  speed  was  550  R.P.M.  and  the  feed  0.028  inch  per  revolu- 
tion. In  another  case  a  2Vj-inch  drill  was  driven  through 
1%  inch  of  machine  steel  at  various  rates  ranging  from  a 
speed  of  137  R.P.M.  and  a  feed  of  0.007  inch  per  revolution, 
to  a  speed  of  49  R.  P.  M.  and  a  feed  of  0.028  inch  per  revolu- 
tion. The  2-foot  machine  will  drill  to  the  center  of  a  48-inch 
circle  at  the  base,  whieh  has  a  working  surface  of  2G  by  31 
Inches.  The  21.^-foot  machine  will  drill  to  the  center  of  a 
60-lnch  circle  at  the  base,  which  has  a  working  surface  of 
28  by  36  inches. 

The  following  dimensions  apply  to  both  machines:  distance 
trom  base  to  spindle,  51  Inches;  spindle  traverse,  12  Inches; 
minimum  diameter  of  spindle;  19/16  Inch;  bore  of  spindle. 
No.  4  Morse  taper;  and  net  weight  of  machines,  2900  and  3200 
pounds,  respectively.  As  in  the  case  of  the  Fosdick  heavy- 
duty  radial  drills,  the  Interchangeable  drive  has  been  adopted. 


CLEVELAND   SHELL   BANDING   AND 
NOSING   PRESS 

For  use  In  nosing  shrapnel  and  high-explosive  shells  In 
sizes  up  to  the  18  pound  and  for  pressing  the  copper  bands  on 
shells  up  to  the  60-pound  size,  the  Cleveland  Crane  &  En- 
gineering Co.,  Wickliffe,  Ohio,  is  now  making  an  air-operated 
press,  the  design  of  which  is  shown  in  the  accompanying  Illus- 
trations. The  press  is  of  simple  design  and  rigidly  constructed 
to  enable  It  to  stand  up  under  severe  service.  The  method  of 
operation  is  as  follows:  Air  at  a  pressure  of  100  pounds  per 
square  inch  is  admitted  to  the  cylinder  A;  the  piston  In  this 
cylinder  is  27  63/64  Inches  in  diameter  and  has  a  lift  of  214 
inches.  Six  lugs  B  are  cast  to  the  top  of  the  piston  and  these 
lugs  carry  the  links  which  operate  the  toggles  C. 

The  outer  ends  of  the  toggles  are  held  by  a  fixed  ring  while 
their  inner  ends  actuate  the  plungers  which  compress  the 
copper  band  onto  the  shells.  It  will,  of  course,  be  evident  that 
when  air  is  admitted  to  the  cylinder  at  E.  the  piston  rises 
and  the  toggles  force  the  plungers  in  against  the  work.  Re- 
ferring to  the  plan  view,  it  will  be 
seen  that  the  shell  on  which  the 
band  is  to  be  compressed  occupies 
a  vertical  position  in  the  space  O 
between  the  six  plungers.  Two  set- 
tings of  the  work  are  necessary,  the 
shell  being  turned  through  an 
angle  of  90  degrees  after  the  first 
pressing  operation  has  been  per- 
formed. The  rate  of  production  on 
18-pound  shells  can  be  maintained 
at  200  per  hour. 

The  same  press  provides  for  per- 
forming the  nosing  operation.  For 
this  purpose  a  housing  H  is  bolted 
to  the  top  of  the  frame  and  an 
auxiliary  plunger  J  is  placed  on 
top  of  the  main  piston.  The  top  of 
the  plunger  J  Is  recessed  to  fit  the 
particular  size  of  shell  which  Is  to 
be  nosed,  and  when  the  piston  rises, 
the  shell  Is  forced  up  into  the  die  K  which  gives  It  the  re- 
quired form.     It  will  be  seen  that  the  nosing  die  Is  bolted 


CloTeland    Crano   &    Engmooring   Co.'s   Press   equipped 
for    prossing    Band    on    Shell 


Fig.    2.     Auxiliary  Housing  and   Flung 


PUc«  tr*dj  for  Noting   Operation 
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Fig.    3.     Mecha 


sm    of    Cleveland    Crane    &    Engineering    Co.'s 
Banding  and  Nosing  Press 


to  the  top  of  the  housing;  otherwise  the  operation  of  the 
press  is  the  same  as  for  the  banding  operation.  The  machine 
has  a  capacity  for  nosing  shells  up  to  the  18-pound  size  and 
the  rate  of  production  is  150  per  hour.  The  same  press  can 
be  used  for  marking  shells  by  substituting  a  marking  die  in 
place   of  the  nosing   die. 


FEDERAL   WELDING   TORCH 

The  "Federal"  oxy-acetylenc  welding  torch  which  is  a  re- 
cent product  of  the  Federal  Brass  Works,  31st  St.  and  Kedzie 
Ave.,  Chicago,  111.,  is  illustrated  and  described  herewith. 
This  is  an  equal  pressure  torch  which  is  used  in  connection 
with  regulators  and  gages  to  maintain  a  constant  flow  of 
the  acetylene  and  oxygen.  The  claims  made  for  this  method 
of  operation  are  a  saving  of  20  per  cent  in  the  amount  of 
gases  consumed,  and  the  ability  to  handle  a  wider  range  of 
<lelicate  work  operating  the  torch  with  the  gases  at  lower 
pressures  than  those  which  are  normally  employed.  In  this 
connection  it  is  important  to  bear  in  mind  that  while  the 
manufacturers  of  this  torch  recommend  the  use  of  an  even 
mixture  of  gases,  it  can  still  be  operated  with  a  variety  of 
other  mixtures  of  oxygen  and  acetylene. 


The  Federal  welding  torch  has  a  nickel-plated  mixing  head 
of  patented  construction,  and  a  light  weight  polished  alumi- 
num handle  which  is  designed  in  such  a  way  that  it  will  not 
become  uncomfortably  hot.  The  torch  is  ©quipped  with  two 
straight-handled  shut-off  cocks,  as  shown  in  the  illustration, 
where  the  acetylene  cock  is  marked  A  and  the  oxygen  cock  0. 
These  straight-handle  cocks  are  so  arranged  that  they  can  be 
closed  almost  instantly.  The  over-all  length  of  the  torch  is 
20  Inches,  and  it  Is  said  to  be  exceptionally  light  and  well 
balanced. 


IMPROVED   CINCINNATI   PORTABLE 
RADIAL   DRILL 

The  Cincinnati  Electrical  Tool  Co.,  Cincinnati,  Ohio,  has 
recently  made  noteworthy  improvements  In  the  design  of  its 
portable  radial  drill,  and  the  accompanying  illustration  shows 
the  form  in  which  tools  of  this  type  are  now  being  built  for 
the  market.  In  general  respects  the  design  follows  that  of 
the  portable  radial  drill  of  this  company's  manufacture  which 
was  illustrated  and  described  in  the  April,  1910,  number  of 
Maciiinehy;  but  probably  the  best  way  of  explaining  the 
improvements  which  have  been  made  will  be  to  give  a  gen- 
eral description,  calling  attention  to  the  points  where  changes 
in  design  have  been  made. 

It  will  be  seen  that  the  arm  and  knuckle  have  a  vertical 
adjustment  on  the  column  by  means  of  bevel  gears  and  a 
lead-screw  34  inches  in  length.  The  crank  handle  which 
makes  this  adjustment  is  located  in  a  horizontal  position 
instead  of  being  vertical,  as  on  the  original  machine.  This 
change  was  made  to  take  advantage  of  the  greater  conven- 
ience of  a  horizontal  handle.  The  revolving  bearing  in  the 
knuckle  which  supports  the  cross-arm  has  a  graduated  collar 
to  facilitate  the  making  of  accurate  angular  settings.  The 
setting  is  made  by  means  of  a  worm  and  worm-wheel  in  the 
knuckle,  which  enables  the  drill  head  to  be  set  to  any  angle 
and  held  in  that  position  until  olampod.     Formerly  a  simple 


Oxy-acetylene    Welding    Torch    made    hj    the    Federal    Brass    Works 


Portable    Radial    Drill    made    bj    the    Cinoinuti    Electrical    Tool    Co. 

clamp  was  used  which  made  it  necessary  for  the  head  to  be 
held  in  place  until  clamped.  The  head  can  be  set  at  any 
angle  and  has  a  circle  radius  of  24  inches;  a  maximum  feed 
of  10  incites  is  provided  through  a  handwheel,  and  quick 
return  is  also  provided.  An  improvement  has  been  made  in 
this  mechanism  by  allowing  the  handwheel  to  be  used  in 
either  a  horizontal  or  vertical  position,  the  latter  setting 
being  convenient  when  it  is  required  to  get  into  close  corners. 
All  gears  are  made  of  heat-treated  steel  and  are  mounted 
on  ball  bearings  in  an  independent  gear-case  located  at  the 
end  of  the  motor  housing.  The  gears  run  in  grease.  Annular 
ball  bearings   are  used   at  both   ends   of  the   armature  shaft 
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and  the  spindle  thrust  Is  taken  by  a  ball  thrust  bearing.  The 
grease  in  the  gear-case  also  serves  as  a  lubricant  for  the 
annular  and  thrust  bearings  which  carry  the  spindle,  and  also 
for  the  ball  bearing  at  the  lower  end  of  the  armature  shaft. 
This  is  accomplished  by  the  provision  of  suitable  ducts 
through  which  the  gears  force  the  lubricant  to  the  required 
positions.  A  threaded  brass  plug  at  the  top  of  the  case  makes 
it  an  easy  matter  to  renew  the  lubricant  when  necessary. 
The  switch  employed  on  these  tools  is  of  a  special  design 
developed  by  the  Cincinnati  Electrical  Tool  Co.;  it  is  of  the 
quick  make-and-break  type,  and  insures  immediate  and  posi- 
tive contact.  The  drills  are  equipped  with  a  special  type  of 
Morse-taper  slip-socket  and  the  use  of  a  drift  key  in  the  spin- 
dle is  done  away  with.     Tlic  motor  is  air-cooled. 

NEW  MACHINERY  AND  TOOLS  NOTES 

Combination  Scale  and  Truck:  National  Scale  Co.,  Chico- 
pee  Falls,  Mass.  A  combination  elevating  transfer  truck  and 
scale  which  enables  material  to  be  weighed  while  it  is  on 
the  truck.  The  truck  is  of  tlie  usual  elevating  type  used  in 
connection  with  loading  platforms.  The  truck  is  made  in 
four  different  sizes. 

Portable  Shop  Crane:  La  Salle  Machine  &  Tool  Co.,  La 
Salle,  111.  This  crane  is  mounted  on  an  electrically-driven 
truck  and  is  provided  with  a  compensating  quadrant.  The 
capacity  is  for  lifting  pieces  up  to  1000  pounds  in  weight. 
The  compensating  mechanism  on  the  crane  allows  the  sus- 
pended load  to  be  moved  out  or  in  on  a  line  parallel  to  the 
floor. 

Vertical  Milling  Machine:  Rockford  Milling  Machine  Co., 
Rocktord,  111.  This  concern  is  now  equipping  its  No.  1% 
plain  back-geared  cone  miller  with  a  vertical  head  and  circu- 
lar table.  The  table  used  is  12  inches  in  diameter  and  is 
graduated  in  degrees.  The  vertical  head  is  attached  to  the 
column,  and  the  spindle  is  bored  to  take  a  No.  10  B  &  S 
taper  shank. 

Pipe  Machine  with  Centralized  Control:  Crane  Co.,  Chi- 
cago, 111.  In  the  design  of  this  machine  particular  atten- 
tion has  been  paid  to  the  location  of  all  control  wheels  and 
handles  at  a  point  where  they  are  easily  reached  by  the 
operator.  This  arrangement  naturally  gives  increased  pro- 
duction by  making  it  unnecessary  for  the  workman  to  leave 
tlu^  operating  position. 

Profile  Grinding  Machine:  Fischer  Machine  Co.,  Phlladel- 
pliia.  I'a.  A  universal  profile  grinding  machine  for  use  in 
grinding  irregular  shaped  cutters  for  metal  work.  The  ma- 
chine is  equipped  with  a  narrow  edged  formed  wheel  which 
Is  shaped  by  an  eccentric  truing  device,  and  two  parallel 
motion  tables,  one  of  which  carries  the  cutter  to  be  ground 
and  the  other  the  guiding  templet. 

Detachable  Turret  Head:  Newman  Mfg.  Co.,  717  Sycamore 
St.,  Cincinnati,  Ohio.  An  auxiliary  turret  head  attachment 
for  use  in  the  tailstock  of  engine  lathes  up  to  24  inches  swing. 
The  use  of  this  attachment  converts  an  ordinary  engine  lathe 
into  the  equivalent  of  a  turret  lathe  and  materially  increases 
the  rate  of  production  on  classes  of  work  where  a  series  of 
tools  is  required.  The  turret  has  holes  to  accommodate 
four  tools. 

Circular  Saw  Guard:  Crescent  Machine  Co.,  56  Main  St., 
Leetonia,  Oliio.  An  adjustable  saw  guard  which  can  be  locked 
out  of  the  way  by  means  of  a  simple  latch  and  pin  device. 
The  guard  is  made  with  lattice  castings  on  each  side  so 
that  the  saw  is  visible  at  all  tin\es,  and  the  adjustment  makes 
it  possible  to  vary  the  relation  of  the  guard  to  its  point  of 
support  in  order  to  make  it  adaptable  for  use  on  all  types 
of  saw  tables. 

Ratchet  Die-stock:  Oster  Mfg.  Co.,  2111  E.  61st  St.,  Cleve- 
laiul.  Oliio.  A  die-stock  with  a  capacity  for  piping  ranging 
from  2'^  to  '1  inches  in  diameter.  In  operation,  the  tool  is 
placed  on  the  pipe  and  a  small  rod  or  piece  of  pipe  is  used  to 
revolve  the  universal  scroll  chuck  until  the  gripping  jaws 
engage  tlie  pipe.  The  lead-screw  is  in  position  to  thread 
when  the  slanting  post  which  causes  the  dies  to  recede  Is 
flush  wilh  the  face  of  the  die-stock. 

Single-purpose  Turret  Lathe:  Cleveland  Crane  &  Engin- 
eering (.'o.,  Wickliffe,  Ohio.  A  single-purpose  chucking  turret 
lathe  especially  adapted  for  use  in  machining  shrapnel  and 
high-explosive  shells  in  sizes  ranging  from  3  to  5  Inches. 
The  machine  provides  for  performing  the  turning,  drilling, 
boring  and  end-forming  operations.  It  is  of  simple  design 
and  rigidly  constructed  to  stand  up  under  the  severe  service 
conditions  which  obtain  in   the  manufacture  of  shells. 

Shell  Marking  Machines:  Hrown-Roggs  Co..  Hamilton.  On- 
tario, Canada.  One  of  these  is  a  machine  for  marking  the 
base  ot  a  shell  which  is  so  arranged  that  the  entire  pressure 
of  the  machine  is  exerte<l  on  each  individual  letter  and  figure 


successively,  so  that  a  deep  impression  is  obtained.  The 
second  machine  referred  to  is  a  body  marking  machine  in 
which  the  shell  is  rolled  between  a  large  disk  and  the  die- 
holder.  Each  letter  and  figure  may  be  adjusted  to  give  a 
light  or  heavy  impression  as   required. 

Multiple  Shell  Turning  Lathe:  Jenckes  Knitting  Machine 
Co.,  Pawtucket,  R.  I.  A  multiple  lathe  designed  for  rough- 
turning  five  3-inch  shells  at  the  same  time.  For  this  purpose 
the  machine  is  equipped  with  five  sets  of  centers  located 
along  the  lathe  bed.  and  the  tallstocks  are  adjustable  for 
shells  of  different  lengths.  Wliere  exceptionally  long  work 
is  handled,  the  number  of  pieces  which  can  be  turned  simul- 
taneously will  necessarily  be  reduced.  The  machine  has  a 
range  for  work  up  to  6  inches  In  diameter. 

Shell  Banding  Machine:  Lourie  Mfg.  Co.,  Springfield,  111. 
A  hydraulic  machine  provided  with  six  rams  which  are  car- 
ried by  a  heavy  steel  ring.  Each  of  these  rams  has  a  capac- 
ity for  100  tons  pressure.  The  hydraulic  pump  has  two  dif- 
ferential pump  barrels  with  large  upper  pistons  for  rapid 
movement  of  the  rams  and  small  lower  pistons  to  provide  the 
heavy  pressure.  The  distance  between  opposing  rams  is  17 
Inches,  and  suitable  dies  can  be  furnished  with  the  machine 
for  working  on  shells  from  3  to  12  inches  in  diameter. 

Milling  Machine:  Ingersoll  Milling  Machine  Co.,  Rock- 
ford,  III.  A  combination  horizontal  and  vertical  machine 
which  differs  considerably  from  former  models  of  this  type 
of  machine  which  have  been  built  by  the  Ingersoll  Milling 
Machine  Co.  The  machine  can  be  used  as  a  horizontal  or 
vertical  machine,  or  both  horizontal  and  vertical  spindles 
may  be  used  at  the  same  time.  The  machine  is  known  as 
the  Ingersoll  No.  3  combined  high-power  miller,  and  is  ar- 
ranged for  constant  speed  from  either  a  belt  or  motor. 

Hand  Screw  Machine:  Charles  Stecher,  Chicago,  III. 
This  machine  is  designed  with  a  plain  head,  automatic  chuck, 
wire  feed,  hand  longitudinal  feed  to  cut  off.  and  independent 
stops.  The  automatic  turret  stops  are  easily  thrown  out  at 
any  time  when  it  is  desired  to  use  either  of  the  turret  tools 
separately.  In  designing  the  machine  particular  attention 
has  been  paid  to  the  development  of  a  rigid  construction. 
The  regular  equipment  provided  with  the  machine  includes 
one  front  and  back  toolpost,  a  geared  oil  pump,  a  double 
friction   countershaft  and   the  necessary  wrenches. 

Lincoln  Miller:  American  Machine  Tool  Co.,  Hacketts- 
town.  N.  .T.  A  milling  machine  particularly  adapted  for  use 
in  the  manufacture  of  gun  parts  and  similar  work.  It  is  a 
No.  1  size  and  has  a  2'/i.-inch  spindle  with  a  »4-inch  hole 
bored  for  a  No.  10  B  &  S  taper.  The  greatest  distance  from 
the  spindle  to  the  support  In  the  tailstock  Is  IS^s  Inches, 
the  extreme  distance  from  the  headstock  to  the  tailstock  is 
221,4  inches,  and  the  available  spindle  speeds  are  16,  27  and 
38  revolutions  per  minute.  Eight  changes  of  feed  are  availa- 
ble, ranging  from  O.OIS  to  0.200  inch  per  revolution. 

Single-purpose  Lathes:  Cincinnati  Iron  &  Steel  Co.,  Cin- 
cinnati, Ohio.  Two  single-purpose  lathes  which  are  adapted 
for  shell  work,  the  manufacture  of  automobile  parts  and 
various  other  classes  of  service  where  single-purpose  ma- 
chines are  employed.  The  machines  are  built  in  two  sizes, 
one  for  shells  up  to  6  inches  in  diameter  and  the  other  for 
shells  ranging  from  S  to  12  Inches  In  diameter.  They  are 
of  the  geared-head  single-pulley  type,  and  are  provided  with 
four  speed  changes.  The  gear-box  on  the  smaller  machine 
gives  five  changes  of  feed  ranging  from  0.020  to  0.100  Inch 
per  revolution;  on  the  larger  machine  there  are  six  changes 
of  feed  ranging  from  0.03125  to  0.375  inch  per  revolution. 
Various  attachments  are  provided  with  the  lathes  which  facil- 
itate the  performance  of  certain  operations  for  which  they 
are  adapted. 

Hand  Milling  Machine:  Adams  Co..  1904  Bridge  St. 
Dubuque.  Iowa.  An  improved  form  of  the  hand  milling  ma- 
chine formerly  built  by  this  company.  In  which  the  same  box 
form  of  table  is  retained  but  on  which  the  vortical  and  spin- 
dle feed  levers  have  been  replaced  by  handwheels.  The  ma- 
chine is  particularly  adapted  for  work  on  which  it  is  required 
to  make  short  quick  cuts  Instead  of  profiling  the  work.  If 
necessary,  several  strokes  may  be  taken  to  complete  the  mill- 
ing operation  and  the  construction  is  sufiiciently  rigid  to  en- 
able heavy  cuts  to  be  taken  without  chatter.  The  head  has  a 
vertical  adjustment  of  12  inches;  the  table  Is  S  by  IS  Inches 
In  size  and  has  a  traverse  of  IS  inches:  the  spindle  quill  may 
be  given  a  longitudinal  movement  of  2-%  Inches;  the  spindle 
is  bored  for  a  No.  9  B  &  S  taper:  the  floor  space  occupied  Is 
3  by  4  feet;  and  the  weight  of  the  machine  and  countershaft 
is  9S0  pounds. 

•     •     • 

Garnet  Is  an  abrasive  which  varies  widely  In  chemical 
composition  and  color,  and  which,  applied  to  paper  and  cloth. 
Is  extensively  used  in  the  wood-working  industries  instead 
of  sand  paper.  Garnet  is  found  both  In  the  massive  state 
and  in  crystalline  form,  but  it  Is  only  the  crystalline  garnet 
that  is  used  as  an  abrasive. 
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RECENT  LEGAL  DECISIONS  INVOLVING 
MACHINERY 

War  88  Affecting  Contracts 
(Federal)  By  the  law  of  nations,  all  ordinary  commercial 
intercourse  between  citizens  of  belligerents,  being  incompati- 
ble with  a  state  of  war  between  their  countries,  is  absolutely 
interdicted.  Where  the  law  of  both  belligerent  countries  for- 
bids a  payment  by  a  subject  to  a  subject  of  the  enemy  country 
during  the  continuance  of  a  war,  such  payment  will  not  be 
enforced  by  a  court  of  a  neutral  country,  which  has  acquired 
Jurisdiction  of  property  of  the  debtor. 

The  United  States  District  Court  came  to  the  foregoing 
conclusion  in  Watts,  Watts  &  Co.,  Ltd.,  v.  Unione  Austrlaca 
Di  Navigazione.  The  Watts  company  is  an  English  corpora- 
tion, the  Unione  Austriaca,  an  Austrian  company.  Supplies 
consisting  of  machinery,  coal  and  numerous  other  articles 
had  been  sold  by  the  Austrian  concern  to  the  English  company. 
Drafts  were  issued  to  cover  the  value  of  the  property.  The 
English  company  refused  payment  on  the  ground  that  a 
state  of  war  existing  between  England  and  Austria  discharged 
the  obligation.  The  Austrian  company  thereupon  brought 
this  suit  in  the  courts  of  the  United  States  knowing  that  the 
English  company  had  property  here  subject  to  execution.  The 
District  Court,  however,  held  that  where  the  law  of  both 
belligerent  countries  forbids  a  payment  by  a  subject  to  a 
subject  of  the  enemy  country  during  the  continuance  of  a 
war,  such  payment  will  not  be  enforced  by  a  court  of  a  neutral 
country,  which  has  acquired  jurisdiction  of  property  of  the 
debtor.  (Watts,  Watts  d  Co.  Ltd.  v.  Unione  Anstriaca  Di 
Navigazione,  224  Fed.  188.) 

Oiling  Machinery  While  in  Motion  Held  Neg-lig-ent 
(Pennsylvania)     An  experienced  machinist  was  not  entitled 
to  recover  from  his  employer  for  injuries  received  while  he 
was  oiling  a  machine  in  motion  and  using  an  oil-can  with  a 
short  spout,  thus  increasing  the  danger,  though  the  machine 
was  not  guarded.     (Barrientos  v.  Brennan,  9Jf  A.  927.) 
Waiver  of  Notice  by  Seller 
(Oklahoma)     Where  a  party  purchases  a  piece  of  machin- 
ery under  a  contract  which  provides  for  a  specific  notice  to 
be  given  the  seller  in  case  the  machine  proves  unsatisfactory, 
held,  that  such  notice  is  for  the  sole  benefit  of  the  seller,  and 
may  be  waived  by  him.     And,  if  waived  by  him,  he  cannot 
complain  because  the  contract  notice  was  not  given.     (Conti- 
nental Gin  Co.  V.  Sullivan  150  P.  209.) 

Reliance  on  Warranty 
(Utah)  A  written  contract  of  sale  contained  a  warranty 
providing  that  if  after  a  trial  of  five  days  the  machinery 
should  fail  to  fulfill  the  warranty,  written  notice  should  be 
given  to  the  seller  and  also  the  agent  from  whom  the  machin- 
ery was  received,  and  that  failure  to  make  such  trial  or  give 
such  notices  should  be  conclusive  evidence  of  due  fulfillment 
of  warranty.  Notice  of  breach  of  warranty  was  given  to  the 
agent,  but  not  to  the  seller  until  nearly  a  year  after  the  sale. 
Held,  that  as  notice  was  a  condition  precedent  to  the  reliance 
on  the  warranty,  action  for  the  price  could  not  be  defeated  on 
the  ground  of  breach  of  warranty,  the  notice  to  the  agent  not 
being  enough. 

Where  a  contract  of  sale  required  machinery  found  defec- 
tive to  be  returned,  a  failure  to  return  defective  machinery 
precludes  reliance  on  the  warranty.  (Consolidated  Wagon  £ 
Machine  Co.  v.  Barben,  150  Pac.  95S.) 

Moving-  Pulley  Causes  Injury 
(Missouri)  An  employe  holding  a  belt  away  from  a  mov- 
ing pulley  while  coemployes  shortened  it  was  injured  by  hav- 
ing his  arm  drawn  into  the  pulley.  It  was  not  customary  to 
stop  the  machinery,  and  the  employe  had  done  this  work 
for  years  without  stopping  the  machinery,  and  was  familiar 
with  the  work.  The  pulley  was  coated  with  some  adhesive 
substance,  which  was  nothing  out  of  the  ordinary,  and  it  had 
flanges  at  the  sides  fastened  by  screws,  but  there  was  nothing 
to  show  that  It  was  negligence  to  operate  such  a  pulley.  The 
operation  was  attended  by  some  danger  unless  precaution  was 


taken,  and  safer  methods  might  have  been  employed  by  the 
employe  and  his  coemployes  in  doing  the  work,  but  the  em- 
ploye made  no  request  of  any  one  in  authority  to  stop  any 
part  of  the  machinery.  Held,  that  the  employer  was  not 
guilty  of  actionable  negligence  either  In  permitting  the  pulley 
to  remain  in  motion  or  In  failing  to  furnish  safe  place  to 
work  or  safe  appliances.  (Chandler  v.  St.  Joseph  Lead  Co., 
nS  S.  W.  211.) 

tJnfair  Competition  In  Sale  of  TooU 

(Federal)  Complainant  invented  an  automobile  tool  (or 
which  he  applied  for  a  patent.  Pending  action  on  his  appli- 
cation, he  commenced  manufacturing  and  through  extensive 
demonstrations  and  advertising  quickly  created  a  market. 
Defendant  then  commenced  making  and  selling  the  same  tool, 
practically  Identical  in  form  and  appearance  and  also  using 
complainant's  cuts  and  other  advertising  matter.  Held  that, 
while  defendant  was  within  his  legal  rights  In  making  the 
tool,  his  further  acts  in  attempting  to  take  the  business  com- 
plainant had  built  up  constituted  unfair  competition,  and 
therefore  would  be  enjoined.  (Stewart  v.  Hudson,  222 
Fed.  585.) 

Master  Not  Liable  for  Injuries 
(Missouri)  Where  plaintiff's  husband,  employed  by  de- 
fendant to  operate  electrical  machinery,  was  killed  on  Sunday, 
while  at  defendant's  plant  on  a  pleasure  visit  to  show  a  new 
motor  and  the  method  of  its  operation  to  two  friends,  defend- 
ant was  not  liable  for  the  death,  since  a  master  Is  not  liable 
for  injuries  to  his  servant  unless  the  latter  was  at  the  time 
in  performance  of  some  duty  for  which  he  was  employed. 
(Biddlecom.  v.  Nelson  Grain  Co.,  178  B.  W.  750.) 
Failure  to  Inspect  Machinery 
(Kansas)  One  who,  after  contracting  to  buy  an  engine, 
subject  to  inspection,  examines  all  of  it  except  the  firebox  and 
omits  to  examine  that  because  he  could  not  do  so  without 
soiling  his  clothes,  is  not  as  a  matter  of  law  precluded  from 
relying  upon  statements  fraudulently  made  to  him  by  the 
seller  regarding  its  condition,  or  from  making  such  state- 
ments the  basis  of  a  rescission  of  the  contract  for  fraud. 
Whether  a  sufficient  reason  existed  for  omitting  a  complete 
inspection  is  a  question  of  fact  to  be  determined  upon  by  a 
consideration  of  all  the  circumstances  of  the  case. 

Where  a  written  contract  for  sale  of  machinery  is  complete, 
and  covers  the  matter  of  warranty,  the  buyer  cannot  rely 
upon  prior  or  contemporaneous  oral  representations  of  the 
seller  as  to  the  condition  of  the  property  as  constituting  a 
warranty.  (Aultman  d  Taylor  Machinery  Co.  v.  Schierkolk, 
l.',9  Pac.  680.) 

Inventions  of  Employes 
(New  York)  The  right  of  an  employe  to  use  exclusively  a 
patent  obtained  while  under  contract  of  employment  is  dis- 
cussed in  Doscher  v.  Phelps  Guardant  Time  Lock  Co.  "The 
doctrine  that  when  a  person  in  the  employ  of  another  in  a 
certain  line  of  work  devises  an  improved  method  or  instru- 
ment for  doing  that  work,  and  uses  the  property  of  his  em- 
ployer and  services  of  other  employes  to  develop  and  put  in 
practicable  form  his  invention,  and  explicitly  assents  to  the 
use  by  the  employer  of  such  Invention,  a  jury  or  court  trying 
the  facts  is  warranted  in  finding  that  he  has  so  far  recognized 
the  obligations  of  service  flowing  from  his  employment  and 
the  benefits  resulting  from  his  use  of  the  property  as  to  have 
given  to  such  employer  an  irrevocable  license  to  use  such 
invention,  is  not  applicable  to  the  facts  of  this  case,  where 
the  acts  of  the  parties  preclude  any  such  finding.  The  work 
on  the  new  patent  did  not  interfere  with,  and  was  no  part  of, 
the  duties  of  Phelps  as  general  manager  of  the  company, 
having  been  done  outside  of  business  hours.  He  himself  paid 
the  corporation  for  services  rendered  by  its  employes  on  his 
device  when  they  had  nothing  else  to  do;  and  while  the  cor- 
poration incurred  the  obligation  to  pay  for  material  in  the 
construction  of  the  new  device  pending  the  granting  of  the 
patent,  and  was  authorized  to  sell  the  device  to  its  customers, 
this  was  done  to  further  the  interests  of  the  corporation,  and 
with  the  ^-iew  that  when  the  patent  was  procured  the  patentee 
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would  give  the  corporation  the  first  opportunity  to  purchase 
It.  Neither  does  the  fiduciary  relation  of  Phelps  to  the  com- 
pany, under  the  established  facts,  entitle  the  plaintiff  to  the 
relief  demanded."  (Doscher  v.  Phelps  Guardant  Time  Lock 
Co.,  153  N.  Y.  8.  740.) 

New  York  Conditional  Sales  Law  Held  Not  to  Affect 
Interstate  Commerce 

(Federal)  Where  a  monotype  machine  was  sold  by  a  Penn- 
sylvania concern  to  a  company  In  New  York  under  the  condi- 
tional sale  plan,  the  New  York  law  with  relation  to  conditional 
sales  must  be  strictly  complied  with,  though  the  sale  is  one 
which  has  some  evidence  of  being  a  transaction  in  interstate 
commerce.  The  United  States  Circuit  Court  of  Appeals,  South- 
ern District  of  New  York  so  held  in  Lanston  Monotype  Ma- 
chine Co.  V.  Curtis. 

One  Curtis,  a  resident  of  New  Y'ork  City,  purchased  a  mono- 
type machine  from  the  Lanston  company,  a  Pennsylvania  cor- 
poration. The  sale  was  consummated  in  New  York  City  and 
was  conditional.  Title  was  not  to  vest  until  the  full  pur- 
chase price  had  been  paid  which  was  $3240.  Part  of  the  pur- 
chase price  was  to  be  paid  In  advertising  space  in  a  Journal  of 
which  Curtis  was  the  editor.  Curtis  paid  $1330  in  cash  and 
advertising  and  then  defaulted.  The  monotype  company  took 
possession  of  the  machine  and  made  a  resale,  forgetting  the 
provisions  of  the  New  Y'ork  sales  law  which  require  that  the 
vendor  of  goods  sold  on  conditional  sale  must,  on  retaking  the 
goods,  hold  them  for  thirty  days  giving  the  vendee  an  oppor- 
tunity to  perform  the  contract,  and  if  he  falls  to  do  so  sell 
the  goods  at  public  auction.  -Curtis  brought  suit  to  recover 
the  $1330  alleging  that  the  failure  of  the  Lanston  company 
to  comply  with  the  New  Y'ork  Sales  law  entitled  him  to  the 
money  which  he  had  paid  on  the  contract.  On  appeal,  the 
United  States  Circuit  Court  of  Appeals  affirmed  the  holding, 
the  court  saying: 

"We  do  not  think  the  section  of  the  personal  property  law 
relied  upon  by  the  defendant  was  a  regulation  of  interstate 
commerce.  No  doubt  it  does  indirectly  affect  such  commerce, 
but  it  is  in  no  sense  a  regulation  of  it.  The  purpose  of  the 
legislation  is  to  protect  the  public  against  onerous  and  un- 
reasonable contracts  of  conditional  sale  very  likely  to  be 
misunderstood." 

The  contract  having  been  executed  in  New  York,  and  the 
monotype  company  not  having  exercised  its  right  to  cancel, 
the  same  is  in  our  opinion  a  New  York  contract,  to  be  gov- 
erned by  the  law  of  that  state.  The  parties  evidently  con- 
tracted with  reference  to  the  law  of  New  York.  The  machin- 
ery was  to  be  used  there,  and  paid  for  there,  and  in  case  of  the 
purchaser's  default  the  remedies  of  the  vendor  were  to  be 
availed  of  there.  Hence,  when  the  monotype  company  retook 
the  chattels,  It  did  so  subject  to  the  provisions  of  the  New 
York  law  regulating  conditional  sales.  (Lanston  Monotype 
Uachine  Co.  v.  Curtis,  S2t,  Fed.  J,05.) 

Machinery  Subject  to  Lien 

(Federal)  The  Ohio  Code  gives  every  person  who  fur- 
nishes machinery  for  altering  a  manufactory  by  virtue  of  any 
contract  with  the  owner  or  lessee  of  the  premises  upon  which 
the  manufactory  Is  situated,  a  lien  to  secure  payment  for  the 
labor  and  machinery  furnished.  The  law  also  provides  that 
where  machinery  is  furnished  on  leased  lands,  the  leasehold 
shall  be  subject  to  the  lien.  Under  this  law  a  petition  was 
filed  in  the  case  of  E.  A.  Klnsey  Co.  v.  Heckerman,  trustee  in 
bankruptcy,  to  establish  a  lien  on  certain  machinery  sold  to 
the  bankrupt  James  L.  Patton.  The  Kinsey  Co.  had  sold  two 
wire-feed  screw  machines  to  the  bankrupt,  and  the  trustee  in 
bankruptcy  had  refused  to  allow  a  lien  on  the  machines 
asserting  that  the  machines  were  not  furnished  for  the  pur- 
pose of  "altering  a  manufactory"  as  prescribed  in  the  law. 
The  trustee  in  his  report  claimed  tiiat  the  machines  were 
merely  an  addition  to  the  equipment  of  the  manufactory.  The 
matter  was  taken  to  the  United  States  Circuit  Court  of  Ap- 
peals where  the  court  held  the  installation  of  the  machines 
to  constitute  the  "alteration  of  a  manufactory."  (E.  A.  Kinsey 
Co.  V.  Hcckermaii,  22i  Fed.  SIS.) 


Injured  In  Startlnn-  Engine 
(Federal)  Where  plaintiff  was  injured  in  trying  to  start 
a  well-pumping  engine,  after  he  had  oiled  it,  because  the 
throttle  allowed  steam  to  leak  into  the  cylinder,  so  that  when 
he  moved  the  engine  from  dead  center  it  started  suddenly 
he  was  entitled  to  damages  for  the  injury  irrespective  of  the 
fact  that  the  owner  of  the  machine  believed  the  machine  to 
be  safe  and  had  taken  precaution  to  insure  its  safe  condition. 
(Gillespie  v.  Collier,  22!,  Fed.  299.) 
•     •     • 

PUNCTUALITY 

BY  J     P    BBOPHY* 

There  is  no  word  in  the  English  language  that  receives 
as  much  abuse  as  the  word  punctuality,  and  what  Is  the 
reason?  Weakness  of  human  nature.  Punctuality  is  a  beau- 
tiful thing  to  talk  and  think  about  because  it  means  so  much 
when  lived  up  to,  but  instead  of  being  punctual  thousands  of 
people  are  merely  procrastinators. 

Time  is  everything  to  the  individual  who  works  his  brain 
intelligently,  either  from  the  standpoint  of  pleasure  or  busi- 
ness, but  the  man  who  promises  to  meet  you  promptly  at  ten 
o'clock  and  wilfully  forgets  to  do  so  or  falls  to  keep  his  word, 
but  hurriedly  meets  you  at  10:30,  giving  flimsy  excuses.  Is 
not  in  a  class  claiming  punctuality.  Such  a  person  forgets 
that  he  is  wasting  your  valuable  time. 

The  meaning  of  this  word  punctuality  Is  not  to  be  consid- 
ered along  the  lines  of  ordinary  promises.  Its  meaning  Is 
far-reaching  and  extends  deeply  into  the  business  world. 
When  negotiating  on  any  kind  of  deal,  there  is  always  a  time 
named  for  doing  things.  The  punctual  business  man  Is  ex- 
ceptionally careful  not  to  overestimate  his  ability  in  naming 
a  time  in  which  any  line  of  goods  may  be  delivered.  Not 
being  punctual  in  many  cases  leads  to  serious  misunder- 
standings and  loss  of  business. 

It  Is  a  source  of  great  satisfaction  to  deal  with  an  individ- 
ual who  is  punctual,  but  the  man  who  is  constantly  making 
promises  which  you  know  positively  are  not  going  to  be  kept 
is  in  many  instances  avoided.  All  this  means  that  punctual- 
ity in  all  walks  of  life  Is  a  considerable  asset. 

To  class  an  Individual  as  a  prevaricator  Is  putting  It  strong, 
but  a  man  who  is  not  punctual  Is  getting  pretty  close  to  that 
class.  There  is  nothing  so  exasperating  in  the  world  as  a 
promise  broken.  It  leads  to  many  annoyances  in  all  direc- 
tions, and  very  often  prevents  the  performance  of  duties  that 
should  be  taken  care  of.  To  say  that  you  are  going  to  do  a 
thing  at  a  certain  time,  knowing  that  you  are  not  going  to 
do  It,  means  that  you  are  in  a  class  that  should  be  avoided. 

In  the  business  world  a  common  expression  is:  "We  will 
have  such  and  such  a  thing  shipped  in  about  ten  days".  This 
seems  to  bo  the  first  thing  that  enters  any  number  of  people's 
minds.  Ten  days  seems  to  be  an  easy  expression.  The  one 
to  whom  you  say  it,  if  he  is  not  sure  whether  you  mean  It  or 
not,  Is  relying  on  these  ten  days,  whereas  you  may  be  abso- 
lutely sure  that  it  will  be  about  twenty.  This  Is  where  the 
word  punctuality  is  abused  In  the  extreme. 

A  really  punctual  person  Is  admirable.  Y'ou  know  that  he 
means  just  what  he  says  and  will  live  up  to  his  word.  The 
man  who  is  not  punctual  Is  an  abuser  of  time;  he  is  Indif- 
ferent through  his  genuine  selfishness.  He  cares  nothing  for 
the  inconvenience  of  the  one  he  Is  to  meet  or  do  business 
with  In  any  form.    He  Is  thinking  only  of  himself. 

No  doubt  many  promises  that  are  made  are  Intended  to  be 
kept,  but  something  occurs  that  makes  It  Impossible  to  keep 
them;  however,  the  number  of  limes  that  this  happens  Is 
insignificant  compared  with  the  number  of  times  the  word 
punctuality  Is  a  misnomer.  From  a  business  standpoint,  the 
false  promiser  Is  to  be  abhorred.  He  Is  dangerous  In  every 
way  and  will  be  shunned  because  of  being  an  Inveterate  truth 
dodger,   which  creates  disorder  in   business  and   otherwise. 

The  man  who  never  discovers  his  own  weakness  as  a  prom- 
iser, who  never  sincerely  means  to  qualify  as  dependable  in 
either  a  social  or  business  way  Is  a  menace,  and  this  applies 
to  both  men  and  women. 
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METALS  USED  IN  THE  MANUFACTURE 
OF  WAR  MUNITIONS* 

RESOURCES    OF    THE    TWO    SIDES    IN    THE    WAR 

In  this  article  H.  C.  H.  Carpenter  attempts  to  compare 
briefly  the  resources  of  the  Allies  and  of  the  Teutonic  combi- 
nation in  respect  to  the  metals  which  are  essential  for  war 
purposes. 

The  most  Important  metal  is  iron,  the  basis  of  the  steel 
which  is  used  in  a  multitude  of  ways.  Both  sides  can  show 
abundant  resources  of  iron  ore  and  of  the  plants  necessary  to 
oroduce  the  metal.  The  Teutonic  deposits,  however,  would 
appear  to  be  of  lower  grade  from  the  fact  that  Germany 
makes  96  per  cent  of  her  steel  in  basic-lined  furnaces  and 
England  only  36  per  cent. 

For  shrapnel  and  high-explosive  shell  casings,  open-hearth 
.steel  is  used,  and  to  make  this  from  pig  iron  requires  the 
addition  of  manganese.  Thus  manganese  is  very  important; 
it  is  used  in  the  form  of  spiegeleisen  or  of  ferro-manganese 
to  deoxidize  the  steel  and  to  leave  a  small  percentage  in  the 
finished  product.  Manganese  producers  in  the  order  of  their 
importance  are  Russia,  India  and  the  United  States.  In  1913 
Germany  imported  about  670,000  tons  of  high-grade  ore,  chiefly 
from  Russia,  six  or  seven  times  her  domestic  production  in- 
cluding Austria-Hungary.  It  is  unlikely,  however,  that  the 
shutting  off  of  outside  supplies  will  hamper  her.  Manganese 
is  wide-spread  in  nature  and  while  many  deposits  remain  un- 
worked  because  more  valuable  ones  are  available,  in  times 
of  stress  these  could  furnish  large  quantities  of  lower-grade 
ores.  Germany  could  thus  supply  herself,  and  her  metallur- 
gists could  easily  solve  the  problem  of  handling  the  poorer 
material;  it  seems  probable  also  that  she  had  accumulated 
stores  previous  to  the  outbreak  of  the  war,  and  she  may  be 
able  to  discover  substitutes. 

Nickel  is  an  indispensable  constituent  of  gun  and  armor- 
plate  steel,  as  well  as  of  the  modern  bullet  and  armor-piercing 
projectile.  It  is  doubtful  whether  any  satisfactory  substi- 
tute could  be  found.  The  Canadian  mines  produce  about  85 
per  cent  of  the  world's  supply,  most  of  it  refined  in  the  United 
States,  some  in  South  Wales;  New  Caledonia  supplies  the  bal- 
ance except  a  little  from  Norway.  Fully  98.5  per  cent  was 
produced  in  the  allied  countries  before  the  war. 

Nickel  ores  occur  in  the  Teutonic  countries  and  could  fur- 
nish some  metal,  but  they  would  be  inadequate  for  the  needs 
of  Germany  even  if  she  gets  the  400  tons  produced  by  Nor- 
way. For  in  the  first  half  of  1913  she  imported  almost  7000 
tons  of  ore  and  3500  tons  of  metal,  while  her  exports  were 
only  2409  tons  of  metal  for  the  entire  year. 

Chromium  is  almost  as  important  as  nickel,  being  an  essen- 
tial constituent  of  armor  plate  and  armor-piercing  projectiles. 
Most  of  it  has  come  from  Rhodesia  and  New  Caledonia,  some 
from  Russia  and  some  from  Greece  and  Asia  Minor,  the  pro- 
duction of  the  last  two  countries  having  declined  lately.  It 
is  likely,  however,  that  Germany  could  obtain  all  she  needed 
from  Asia  Minor  even  if  Greece  should  join  the  Allies. 

Copper  is  of  prime  importance  in  the  manufacture  of  muni- 
tions of  war.  All  sliells  are  fitted  with  a  copper  band  to  ex- 
pand into  the  rifling,  thus  stopping  the  passage  of  the  gases, 
effecting  the  rotation  of  the  shell  and  keeping  the  shell  itself 
from  contact  with  the  gun  barrel.  Before  the  war,  some 
zinc  was  used  with  the  copper  to  lower  the  cost,  but  with 
zinc  selling  higher  than  copper  this  is  no  longer  necessary. 
Copper  is  also  used  in  cartridge  cases,  in  shell  fuse-heads  and 
in  Admiralty  gun-metal  and  high-tension  hydraulic  bronze. 

Of  the  world's  output,  about  a  million  tons,  the  United  States 
produces  over  half,  Germany  and  Austria-Hungary  about  3  per 
cent.  All  the  belligerent  countries  except  Japan  imported 
from  the  United  States.  The  Allies  have  obtained  copper  at 
will  since  the  war  began,  while  their  enemies  have  been  in 
straits.  The  latter  have  probably  received  a  good  deal  through 
neutral  countries,  but  their  own  production  being  only  about  10 
per  cent  of  their  peace  consumption,  it  is  certain  that  the  use 
of  copper  is  being  restricted  to  purposes  for  which  it  is  essen- 
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tial.  Reserves  must  be  greatly  depleted  and  all  producing 
plants  worked  to  their  utmost  capacity,  while  strong  efforts 
are  being  made  to  develop  substitutes. 

The  use  of  aluminum  has  received  a  great  Impetus  from  its 
suitability  for  the  construction  of  air  craft.  It  is  also  valua- 
ble as  an  explosive.  "Ammonal"  consists  of  ammonium  ni- 
trate and  finely  divided  aluminum.  It  is  a  disruptive  explo- 
sive not  suitable  for  propulsion  but  excellent  for  filling  explo- 
sive shells.  The  United  States  and  Canada  have  produced 
about  half  of  the  world's  supply,  the  rest  coming  from  France, 
England  and  Switzerland.  The  latter  is  available  for  Ger- 
many and  Germany  herself  has  become  a  producer,  but  the 
Allies,  especially  in  view  of  the  bauxite  deposits  of  France, 
are  in  a  far  stronger  position. 

The  five-fold  advance  in  the  price  of  zinc  has  been  one  of 
the  most  spectacular  events  of  the  war.  Germany  has  hereto- 
fore smelted  large  quantities,  drawn  largely  from  Australia, 
but  there  are  available  supplies  within  the  Teutonic  bounda- 
ries. Great  Britain  is  experiencing  a  shortage,  due  to  inade- 
quate smelting  works,  and  has  to  draw  upon  the  United  States 
for  most  of  her  supply.  Zinc  as  a  constituent  of  brass  is 
used  in  cartridge  cases,  and  also  for  galvanizing  barbed  wire. 

As  for  lead,  Germany  is  a  large  producer,  while  the  Allies 
draw  most  of  their  supplies  from  the  United  States,  Mexico 
and  Spain.  Lead  is  used  for  bullets,  the  shrapnel  bullet  be- 
ing a  lead-antimony  alloy.  Antimony  has  advanced  in  price 
as  has  zinc;  most  of  it  comes  from  China. 

Tin  is  used  in  bearing  metals,  various  solders,  tin  plate 
and  gun-metal.  The  ores  come  from  the  Straits  Settlements 
and  Bolivia  chiefly.  England  has  smelted  a  good  deal.  The 
Teutonic  countries  have  heretofore  relied  upon  imported  ores 
for  their  supply  and  their  domestic  resources  are  inadequate. 

It  appears  then  that  of  the  ten  leading  munition  metals, 
Germany  and  her  allies  can  produce  five  without  recourse  to 
imports,  namely,  iron,  manganese,  chromium,  zinc  and  lead. 
It  is  questionable  whether  they  could  supply  themselves  with 
nickel,  copper,  aluminum,  tin  and  antimony  from  their  do- 
mestic deposits.  It  is  reasonably  certain,  however,  that  before 
the  war,  they  had  laid  in  large  stocks  of  these  metals  or  their 
ores  and  that  a  very  long  war  indeed  would  be  required  to 
exhaust  them,  while  in  that  event  it  is  a  safe  conclusion 
that  their  metallurgists  will  have  been  employed  in  the  dis- 
covery of  substitutes  for  the  metals  likely  to  run  low.  The 
Allies  need  have  no  fear  of  a  shortage  in  any  direction  except 
that  zinc  may  be  scarce  for  a  while. 


MONTHLY  MEETING  OF  THE  A.  S.  M.  B. 
The  October  monthly  meeting  of  the  American  Society  of 
Mechanical  Engineers  Was  held  Tuesday  evening,  October 
12,  in  the  Engineering  Societies  Bldg.,  New  York  City.  A 
paper  had  been  prepared  by  Frank  B.  Gilbreth  on  "Motion 
Study  for  Crippled  Soldiers,"  but  Mr.  Gilbreth  was  unable 
to  present  it  owing  to  illness,  and  the  paper  was  read  by 
Robert  T.  Kent,  a  member  of  the  society.  In  his  paper, 
which  was  illustrated  with  lantern  slides,  Mr.  Gilbreth  stated 
that  there  are  already  tw^o  million  men  in  Europe  who  have 
suffered  the  loss  of  limbs,  faculties,  or  both  as  a  result  of  in- 
jury in  the  war.  The  study  of  adapting  these  crippled  men 
to  machines  for  manufacturing  operations  or  of  redesigning 
machines  to  fit  the  men  is  a  problem  which  will  have  to  be 
solved  in  the  near  future.  The  lantern  slides  showed  the 
use  of  the  chronocyclegraph,  micromotion  and  simultaneous 
cycle  chart.  The  motions  of  the  worker  are  photographed 
in  such  a  way  that  they  can  be  followed  in  a  time  sequence. 
By  a  study  of  these  various  motions  in  every  sort  of  occupa- 
tion, Jlr.  Gilbreth  believes  that  the  cripples  may  be  utilized 
in  many  occupations  in  which,  without  the  advantage  of 
these  special  studies,  they  would  be  useless.  In  order  to 
make  headway  with  the  crippled  soldiers'  problem,  there 
must  be  general  cooperation,  and  Mr.  Gilbreth  pointed  to 
the  need  of  photographs,  records  and  histories  of  cases 
where  cripples  have  been  trained  to  do  work  that  is  usually 
performed  successfully  only  by  men  In  full  possession  of 
their  limbs  and  faculties. 
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WAGES  AND  HOURS  OF  LABOR 

U.  S.  Department  of  Labor,  Bureau  of  Labor  Statistics, 
reports  that  the  highest  wage  scale  per  hour  paid  in  May, 
1914,  in  a  tew  of  the  principal  trades  were  as  follows:  brick- 
layers 87.5  cents,  in  Dallas  and  San  Francisco;  carpenters 
65  cents,  In  Chicago;  hod  carriers  50  cents,  in  Portland,  St. 
Louis,  Salt  Lake  City  and  San  Francisco;  painters  70  cents, 
in  Chicago;  plasterers  87.5  cents,  in  Dallas  and  San  Francisco; 
plumbers  and  gas  fitters  75  cents,  in  Chicago,  Dallas,  Port- 
land, St.  Louis,  Salt  Lake  City,  San  Francisco  and  Seattle; 
sheet-metal  workers  68.8  cents,  in  Chicago  and  San  Francisco; 
stonecutters  70  cents,  in  Portland  and  San  Francisco;  struc- 
tural iron  workers  70  cents,  in  Cleveland;  freight  handlers 
60.6  cents,  in  New  Orleans;  granite  cutters  68.8  cents,  in  New 
York;  iron  molders  50  cents,  in  San  Francisco;  linotype 
operators  (Hebrew  book  and  Job)  83.3  cents,  in  New  York; 
compositors  (English  newspaper)  day  work  75  cents.  In 
Seattle.  The  touilding  trades  In  the  majority  have  an  eight- 
hour  day  and  most  building  trades  also  have  a  Saturday  half 
holiday  either  for  the  whole  year  or  part  of  the  year.  Inside 
wiremen,  lathers,  marble  setters,  fresco  painters,  sign  pain- 
ters, structural  ironworkers  and  the  granite  and  stone  trades 
all  have  an  eight-hour  day  in  the  cities  reported  and  nearly 
all  have  a  Saturday  half  holiday  the  year  round.  The  hours 
of  labor  range  from  forty-four  to  sixty  per  week,  fifty-four 
being  the  predominant  number  of  hours.  The  printing  trade 
and  Job  offices  in  nearly  all  the  cities  covered  and  in  the 
newspaper  offices  have  an  eight-hour  day  or  less. 


Iron  bars,  refined,  per  100  pounds,  Pittsburgh 1.40 

Iron,  pig,  foundry  No.  2,  per  ton,  Philadelphia 16.25 

Iron,  pig,  basic,  valley  furnace,  per  ton 15.00 

Iron,   pig,   Bessemer,   per   ton,   Pittsburgh 16.95 

Iron,  pig,  gray  forge,  per  ton,  Pittsburgh 14.70 

Lead,  per  100  pounds.  New  Y'ork 4.50 

Nails,  cut,  per  100  pounds,  Pittsburgh 1.70 

Nails,  steel  wire,  per  100  pounds,  Pittsburgh 1.80 

Spelter,   per   pound.   New   Y'ork 0.13% 

Steel  angles,  per  100  pounds,  Pittsburgh 1.45 

Steel  bars,  per  100  pounds,  Pittsburgh 1.45 

Steel  beams,  per  100  pounds,  Pittsburgh 1.45 

Steel  billets,  forging,  per  ton,  Pittsburgh 34.50 

Steel  rails,  per  ton,  at  mill 28.00 

Steel  tank  plates,  per  100  pounds,  Pittsburgh 1.45 

Tin,  per  pound.  New  York 0.33% 

Tin  plate,  per  100-pound  box.  New  York 3.39 

Wire,  barbed,  galvanized,  per  100  pounds,  Pittsburgh. .     2.70 

The  foregoing  metal  prices  quoted  are  nominal,  especially 
in  the  steel  trade.  The  enormous  demand  for  steel  bars  used 
in  the  manufacture  of  shrapnel  and  high-explosive  shells  has 
resulted  in  flooding  the  steel  mills  with  orders,  and  while  $1.45 
per  hundred  pounds  is  the  price  fixed  by  the  Carnegie  Steel 
Co.  for  steel  bars,  large  rounds  are  actually  quoted  at  from 
?3  to  $3.25  for  quick  delivery.  The  steel  mills  are  months 
behind  in  deliveries,  and  at  the  present  rate  of  order-taking 
their  full  capacity  for  1916  will  have  been  contracted  for  before 
the  end  of  the  present  year.  Brass  is  practically  unobtainable 
in  large  quantities  for  early  delivery.  The  railways,  having 
postponed  orders  for  equipment  greatly  needed  a  year  or  two 
ago  when  the  mills  were  begging  for  business,  now  find  them- 
selves swamped  with  freight  and  unable  to  get  quickly  the 
rails  and  cars  required  to  replace  worn-out  track  and  rolling 
stock.  Heavy  foreign  demands  for  rails,  bars  and  billets  have 
forced  prices  up  abnormally.  Forging  billets  that  ordinarily 
sell  for  $26  a  ton  have  sold  as  high  as  $56  a  ton. 


OAIiOIUM  CARBONATE- NOT  OALOrCTM  CARBIDE 

Allow  me  to  make  a  correction  in  the  article  on  oxy-acety- 
lene  welding  and  cutting  in  the  October  number.  It  was 
stated  on  page  90  that  in  purifying  air  for  the  manufacture 
of  oxygen  by  the  liquid  air  method  the  air  is  drawn  through 
a  pit  containing  lime  which  absorbs  the  carbon  dioxide  by 
chemical  reaction,  resulting  in  the  formation  of  calcium  car- 
bide. This  is  an  error;  calcium  carbonate  is  the  result,  as 
shown  by  the  following:  Common  quick -lime  is  CaHjOj  and 
carbon  dioxide  is  CO,;  hence  CaH,0, -f  COj  =  CaCO, -f  HjO, 
and  CaCOj  is  known  as  calcium  carbonate  and  not  as  calcium 
carbide.  G.  B.  M. 

*  •     * 

THE  NATIONAL  MACHINE  TOOL  BUILDERS 
ASSOCIATION  CONVENTION 

The  fourteenth  annual  convention  of  the  National  Machine 
Tool  Builders'  Association  was  held  in  New  Y'ork  City  at  the 
Hotel  Astor,  October  28-29.  President  W.  A.  Viall  of  the 
Hrown  &  Sharpe  Mfg.  Co.  presided.  On  account  of  the  abnor- 
mal conditions  produced  by  the  huge  war  orders  and  wide- 
spread labor  troubles  the  executive  sessions  took  up  the  large 
part  of  the  time.  The  usual  meetings  of  the  lathe,  planer, 
drilling  machine  and  other  machine  tool  committees  were 
held,  in  which  the  state  of  business  in  the  individual  lines 
represented,  was  discussed  in  detail.  Charles  Meigs  Ripley 
addressed  the  members  in  open  meeting  on  power  and  light- 
ing plants. 

*  *     * 

V.  S.  Civil  Service  examinations  will  be  held  November  2  In 
Washington,  D.  C,  Chattanooga,  Tenn.,  Kansas  City,  Mo.,  and 
San  Francisco,  Cal.,  for  the  following  positions:  Senior  elec- 
trical engineer,  senior  signal  engineer,  senior  telegraph  and 
telephone  engineer,  senior  architect  and  senior  structural  en- 
gineer. The  salaries  of  all  these  positions  range  from  $1800 
to  $2700  a  year. 


QUOTATIONS  OF  >ArHOLESALE  METAL  PRICES 

Wni'k   Kndlnff  October  22 

Aluminum,  pig,  per  pound,  ton  lots $  0.55 

Antimony,  Asiatic,  per  pound 0.29 

Ulack  sheets.  No.  28,  per  100  pounds,  Pittsburgh 2.00 

Copper,  electrolytic,  per  pound 0.17% 

Copper,  lake,  per  pound.  New  York 0.17»4 

Galvanized  sheets,  No.  28,  per  100  pounds,  Pittsburgh .  3.50 


PERSONALS 

L.  A.  Perris,  importer  and  exporter,  New  Y'ork  City,  has 
removed  his  office  from  80  Wall  St.  to  24  State  St.,  where  he 
has  associated  himself  with  the  Warehouse  Mercantile  Co. 

Robert  Allan  has  been  appointed  district  branch  manager 
for  northern  California  by  the  Burd  High  Compression  Ring 
Co.  His  headquarters  will  be  847  Phelan  Bldg.,  San 
Francisco. 

E.  Ashton  has  been  transferred  from  the  Canadian  plant 
of  the  United  Shoe  Machinery  Co.  at  Montreal,  to  the 
Beverly,  Mass.,  plant,  and  is  succeeded  by  C.  W.  Miess,  as 
chief  tool  designer. 

W.  L.  Wright  has  resigned  the  position  of  vice-president  of 
the  Keystone  Watch  Case  Co.  to  take  the  position  of  vice- 
president  of  Driggs-Seabury  Ordnance  Co.,  Sharon,  Pa.,  with 
offices  at  50  Church  St.,  New  Y'ork  City. 

C.  A.  Bennett,  foreign  representative  of  the  Fellows  Gear 
Shaper  Co.,  Springfield,  Vt.,  has  returned  to  England  to  take 
up  the  work  there.  Mr.  Bennett  made  his  headquarters  in 
Paris,  France,  before  the  outbreak  of  the  war. 

Frank  0.  Hoagland,  works  manager  of  the  Union  Metallic 
Cartridge  Co.,  Bridgeport,  Conn.,  has  resigned  the  position  to 
become  assistiint  to  B.  M.  W.  Hanson,  vice-president  and  works 
manager  of  the  Pratt  &  Whitney  Co.,  Hartford,  Conn. 

E.  P.  Tuinhout,  representative  of  Van  RIetschoten  & 
Houwens,  Rotterdam,  Holland,  importers  of  American  ma- 
chinery, is  in  the  United  States  on  a  six  weeks"  business 
trip  for  the  purpose  of  securing  agencies  for  American  ma- 
chine tools,  woodworking  machinerj-.  box  machinery,  etc. 
His  headquarters  while  In  the  United  States  will  be 
Machinery's  office,  to  which  mall  may  be  addressed. 
•     •     • 

OBITUARIES 

Capt.  John  J.  Knapp,  commandant  of  the  Philadelphia  Na\T 
Yard,  died  at  the  Naval  Hospital  in  Philadelphia,  September 
2S,  of  apoplexy,  aged  fifty-eight  years. 

Augustus  J.  Dubois  for  years  professor  of  civil  engineering 
in  the  Sheffield  Scientific  School.  Yale  University,  died  of 
heart  failure.  October  19,  at  his  home  in  New  Haven,  Conn., 
aged  sixty-six  years.  Prof.  Dubois  was  widely  known  as  a 
writer  on  engineering  subjects. 

Frederick  J.  Chisholm  died  In  New  Y'ork  September  26, 
following  a  long  illness,  aged  forty-one.  Mr.  Chisholm  was 
an  electrical  engineer,  and  for  a  number  of  years  repre- 
sented the  AllisClmlraers  Co.  In  the  West  and  later  the 
General  Electric  Co.  In  New  York  City. 

Thomas  Pattison,  for  more  than  fifty  years  a  well-known 
railroad  man  in  Western  Massachusetts,  died  at  his  home  in 
West  Springfield,  September  27,  aged  eighty-three  years.  He 
retired  from  the  Boston  &  Albany  R.  R.  shops  in  1896  after 
a  continuous  service  of  forty-two  years,  during  which  time  he 
assisted  In  building  137  locomotives. 


84 


MACHINERY 


November,  1915 


r 


Gashing  a  300 -Pound  Hob 

Not  an  Ordinary  Job  but  it  Shows  the  Possibilities  of  our 
Universal  Milling  Machines  on  Unusual  Work. 


Not  every  shop  has  occasion  to  handle  jobs  like  this,  but  it  represents  unusual  work  that  is 
constantly  coming  up  in  large  shops.  This  hob  viras  made  of  special  high-speed  steel  and  measured 
11"  in  diameter  by  12"  long.  It  weighed  over  300  pounds  after  gashing.  The  cutter  used  was 
10"  in  diameter  and  made  a  V  cut  3"  deep  2"  wide  at  the  top.  On  account  of  the  cutter  teeth  being 
so  long  and  thin,  extreme  care  had  to  be  used  to  avoid  breaking  them  off  in  cutting.  Consequently 
a  feed  of  but  .0059"  per  revolution  could  be  used. 

That  is  just  where  B.  &  S.  Heavy  Universal  Milling  Machines  with  constant  speed  drive  meet 
requirements  on  such  work.  They  are  equipped  with  a  series  of  extra  fine  feeds  driven  from  the 
spindle,  in  addition  to  the  broad  range  of  feeds  in  inches  per  minute  driven  from  the  constant 
speed  shaft.  This  renders  these  machines  adaptable  to  a  wide  range  of  work  and  gives  them  ample 
capacity  for  unexpected  and  difficult  jobs. 


Write  for  descriptive  literature  giving  full  details  of  features. 


O 


We  also  make  and 
stock  a  line  of  cut- 
ters covering  45 
styles  cuid  nearly 
5,000  sizes.  Special 
cutters  singly  or  in 
gangs  to  order. 
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An  efficient  Milling 
Machine  that  com- 
bines rigid  con- 
struction, ample 
pulling  power,  ex- 
treme accuracy  and 
handy  operation. 


No.  3A  Heavy  Universal  Milling  Machine 

This  is  the  machine  which  handled  the  job  just  described.  It  is  a  powerful, 
sturdy  representative  of  the  Brown  &  Sharpe  line  of  Constant  Speed  Drive  Uni- 
versal Milling  Machines.  All  of  them  are  well  adapted  to  rapid  and  accurate  work 
either  in  the  tool  rooms  or  on  the  shop  floors  of  machinery  plants,  engine  works, 
railroad  shops,  etc.  Massive  proportions  with  rugged,  well-braced  parts;  ample 
power  efficiently  transmitted ;  a  degree  of  accuracy  that  adapts  them  to  the  finest 
work,  and  conveniently  located  parts  for  easy  handling  make  these  machines  ef- 
ficient and  productive  on  the  class  of  work  where  fine  results  are  demanded. 


BROWN  &  SHARPE  MFG.  COMPANY 


PROVIDENCE,  R.  I.,  U.  S.  A. 


«lilTi(:ton    nlTd.,    Chlcaco.    111. 


OFFICES:    -JO  Vesey  St..   Npw  York.   N.   T.:  054  The  Bourse,   rbllndelphlu.    Pa 
merce  llUlj.,   Uochester.   N.   T.;   Room  419  nnWerslty  Block.  Syracuse.   N.  Y. 

P«.;    Carey    Machinery    &    Supply    Co.,    BalUiuore.    Mil.;    E.    A.    Kinney  Co.,    Clnclnniill.    (>..    Imllanapolla.    _ 

rrinclseo,  C«l.;  Strong.  Carlisle  &  Hammond  Co..  Clercland.  O..  Detroit.  Mich.;  Co Uvrd  Wright  Machinery  ft  Supply  to..  St.  Lonla.  Mo.:  Perln* 
Machinery  Co..  Seattle.  Wasli.:  Portland  Machinery  Co..  Portland.  Ore.  CANADIAN:  The  Canadian  Falrt)ank«-Mor>e  Co..  Ltd..  Montreal. 
Toronto  WJnnlpeit.  Calgary.  Vancouver.  St.  Johns,  Saskatoon.  FOHEIGN:  Buck  &  Hickman.  I.ld.,  London,  Birmingham.  Mancheater.  ShetJIeld. 
<;ia»gow.  F.  a.  Kretachmer  &  Co..  Frankfurt.  o/M..  Germany.  V.  lowcncr,  Coponhngen.  Denmark;  Stockholm.  Sweden;  Chriatlanla.  Norway, 
schuchardt  *  Sehutte.  Petrograd.  Russia.  Penwlck  Frerea  *  Co..  Paris.  France:  Liege.  Belgium:  Turin.  Italy;  Zurich.  Swltierland;  Barcelona. 
.•<l>aln.     The  P.  W.  Home  Co..  Toblo,  Japan.     L.   A.   Vail,   Mellwume,  Australia.     F.  L.  Strong.   Manila.   P.   I. 
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COMING  EVENTS         ?^i,„rc^,.fr  z'^^tt.'-,."^^-  ""  rj;vrt:;«'t^"e?u'ipr„rTe"^4.*i:'rj  r 


Secember  7-10. — Annunl  _ 

Society  of   Uecbanical    Englneere.    New   York   City;    and    tht- 
Englneeiing   Societies    BUk..    bea(J(|narteni.      "'-•-  ■    •" 

W.    Rice,    •eerctary.    29    W.    39tb    St.,    N 
City. 

SOCIETIES,  SCHOOLS  AND 
COLLEGES 


Idlnt'-.     brazlDK;     tool    steel;     bigb- 
Caivin    spt^ed    tool    steel;    art    Iron  work:    steam    and    power 
York    hammr.rn;   and   mlncellaneous  matters.     The  Illustra- 
tions are  generally  balf-tone  reproductions  of^crayon 
ilrawlnei'    In    perspective.      Tbe   »  '~     '-    — — 

but  comprehensive  and  sbould  be  ; 
book   for  students  generally. 

Examples   in   Alternating   CurrenU.     By   F.    B.   Aus- 
tin.     Pnbllsbed    by 
St..  Hanover.   N.  11.     Price.  $2.40. 

Tbls    - 

pie 


uperlntendents     and     otbers     concerned 
oanufactore  of  robber  Into  lu  many  yarled  forma. 


rk   Is   elementary 
3  acceptable  text- 


II   S.    Park 


Book  of  Progreas.  Complied  and  edited  by  Albert 
A.  Hopkins.  Vol.  I,  342  page«.  6%  bj  »% 
inches,  Man  tbe  Creator;  VoL  II.  337  pages. 
6%  by  914  Incbea,  Man  tbe  Destroyer;  Vol.  lU. 
:H2  pages.  6%  by  9V4  Inches.  Man  and 
Nature.  Published  by  tbe  Cricks  Publlsbing 
CorporatlOD,  New  York  City.  Price.  »9. 
rr. „„,.,,    V    Tl      Price    f>  40  Tbese   Interesting   volumes,    compiled    cblefly   from 

w"ork  ^v  ^HfCi^ch-ofrt':  s:  u<;rn?e  y'e.;s.^c;Tei-.Trear;.iL"?;o7'r 

American  Society  of  aocnamcai  jmgmoors,  ^   n.  contains    a    larce    number    of    examples    cnosen    lo  interest   to  the  average   man.      Vol.    I   coo- 

39th    St.,    New    York    City.      "Condensed    Catalogues  uuistrate     the    principles    of    alternating    currents.  Jects  "'  '°'"*^'^^™  chapters    as    follows:      Moving 

of    Mechanical    E(|ulpmcnt"    containing    a    collection  „,p     application     of     fundamental     principle*    being  Jfj"                Tallest     Buildings.     Going     Tbioogb     the 

ot   catalogue  data   concerning   the   product  of  manu-  gbown    by    completely    worked    out    problems.      The  ^^^  CurlosiOes  of  Motor  Vehicles,   MobUlx- 

facturers    of     mechanical     equipment,     and     a     me-  nietliods    of    tbe    calculus    are    used    freely    without  ,      '^^^  j.^^^    g„n,p   K*cent   Developments  of   Elec- 

cbanlcal     equipment    directory     classlfled.       It    also  „,K))ogv,  ss  they  produce  ri-Hults  as  nearly  in  accord  -J'p,,,     crime'  and   Its  Detection,    How   Manofactur- 

contains  thirty  four  pages  of  mechanical  engineering  „,|,|,   practice   as  are  necessary   in   most   cases,   and  p^blema   are   Solved,    Labor-Saring  Duplicating 

data  compiled   from   tiie  transactions  of  the  society,  |„gure    a    great   saving    of    time    in    many   solutions.  jjjp^,„gg    f„    {1,^    Offlce,    l*bor-SaTlng    Appliances 

Vol.  36.   and  the  "Journal"   for  the  year  1914.  ^he    work    Is    one    that    should    be    appreciated    by  ^^    ^^    Modern    Great    Hotel.    Tbe    Art    of    Making 

Society    to    Promote    the    Science    of    Management  students,     teachers,     electrical    engineers    and     non-  g^g,„pg    Concrete  and  Its  Uses.   Buying  and  Selling 

held  a  memorial  meeting  to  Frederick  W.  Taylor  in  electrical   engineers  engaged   In   electrical  work,      it  g^,j   ^^^  giWer.  Things  Postal,   How  Railroad  Men 

Houston    nail      University    of    Pennsylvania,    Phila-  Is  valuable  as  a   reference  work   for  all  clasaea  Oe-  ^^^  Made.  Uncle  Sam's  AppraUers,  Acrosa  tbe  Oon- 

delphia      October    22    and    23.      The    speakers    were  slrlnR    concise    and    exact    Information    on    electrical  ,i„jnt  |,y  Telephone.  Utilliation  of  Animal  Matters. 

Rudolph    Hlankcnburg,    mayor   of    Philadelphia.    Carl  matters    Involving    the    principles    of    electrical    cur-  Manufacture    of    Celluloid.     The     Rubber    Industry, 

G.     Earth,    I»uls    D.    Brandels.    James    M.     Dodge,  rents.      The    Illustrations    are    carefully    made    and  ,j(„.  jrees  are  Converted  Into  Paper.  The  Manutac- 

Edgar  F.  Smith,  Henry  L.  Gantt,  Harlow  S.  Person  include    dlngrnms   of   electrical    circuits    with    corre-  ,„^  „,  Twine.    Woven   Wire  Netting.     Vol.    II.   de- 

ind     Sanford     B.     Thompson.       Appreciations     from  gpondlng    vector   diagrams   of    pressure    and    current  ^oted    to  the  mechanism  and   technique  of  warfare. 

Prof.    A.    Walllchs,    Royal    Polytechnic   School,    Aix-  components.      Diagrams   showing  the  combination  of  contains  twenty-flve  chapters  as  follows:     An  Army 

le-Ohapelle;     M.     Henri     Le    Chateller,     Paris;     M.  sinecurve  alternating  quantities,  simple  appUcatlons  „„   u,e  March,   Protection   for  the   Fighting  Une  of 

CharpT      director    St.     Jacques    Steel     Works;     and  of    calculus    and    derivation    of    fundamental    eqna-  m  Army.  The  Mechanism  of  a  Battle.  Field  Gun  and 

Prof.    J.    J.    Sederholm,    University    of    Helslngfors,  tions    ore    Inserted.  Aerial     Projectiles.     War     Experiences    of     an     Air 

Finland,    were    read.      A    paper    was    presented    by  g„;„_  j.„.,  =.  Heating  a  House.     Bv  L.  P.   Breck-  Scout,   The   Art  of   Deception    In _War,_Blowlng_  UP 

Richard    A.    Felss    of    Joseph    &    Felss.    Cleveland,  saving  r  uei  in  noai  _e    __             „_    „    ^.    „  ii.,h„H 

Ohio,  entitled  "The  Relationship  between  Manage- 
ment and  Bmployes  as  Developed  at  the  Cloth- 
craft  Shops"  The  secretary  of  this  society  Is  Prof. 
Henry   W.    Shclton,   a.l  College  St.,    Hanover,    N.   H. 
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The     Manufacture     of     Coke    in     19X4.     By     C.     A. 

Lesher.      58    pages,    6   by    9    inches.      Published  ^    „j 

by   the  V.  S.   Geological  Survey,   Department  of    ^_!...    ..?:"„, 
the   Interior.    Washington.   D.    C.   as  Part  II   of 
the    Mineral    Itesources  of    the   U.    S.,    Calendar 
Year    1914. 

Influence  of  Temperature  on  the  Strength  of  Con- 
crete. By  A.  B.  McDanlel.  24  pages,  6  by  9 
Inches.      13    diagrams.      Published    by    tbe    En 


The    Motor   Truck    in 

Armored  Automobiles.  War 

Modem    Mlllury    Camp, 

Range.    A    Fort   that 

Rapid   Fire  Machine  Guns.   The 

Rifle.    How    Rifle    Bullets 


prj;t'%errSyby''.bo''se  having'  to  beat-tii.r  0;^;;  Tse    of  ^^^^^  «---'- /,«' 

ar7rr^guC1ur„a^rlir  ^^XXri^^'^  ^B^^SB^^^'   ^" 

t^eful   P^^fi"'  -^„,trsecred'"bl  To^r  Fly,"  The  JuCts'^of  the  Nations,  Dum-Dum  Bullets. 

furnace   attendancr  U^"  is^^-rt^^c  a=  -J^^-^  %^^-^7uViL"l    JiXlowV:'   'm^'^^I 

^r.  ^ntrrcitrbi^urrcor  r^bi'r^^^^ 

1.  lignite,  peat.  coke,  fuel  oil  and  gas.     Heating  """^'^'f"™"""' p„rtosltle»   of   Sound.    Light   and 


With  electricity  is  also  touch«l  on.     The  methods  of    Avoca'tion^     Some    C"t„^,j;«  ^''^^-tils^l^l'liirs 
hea.lng_res,dence.^^are^d,s™s^sed    ^der    theji^d-    H-'-.S'^         ,^^ree    volumes    contab.    1614    Ulus- 


rinerring     Expe?lmrnt-     StatlooT    UnTversT^     of    ^r^e  ?ac?o7rrvemTn;    ie   «nsump.  on  of  fuel   and     trations    and    are    ->-.<->0PJ*'%'"    «'!"■■    "X„,'^' 
Illinois,   Drbaoa,   111.,   as  Bulletin  81.     Price,  15    J.'j^V.^ren"  e    ff'^Cration-  next     r'ecelve    attention,     volume  "f   the  war  -  «,     .traonUnan^  gene™^  Ui 


cents. 


This  bulletin  presents  a  study  of  the  data  o'.itained    location    of   dwelling,    heating    and    ventilating   sys- 


_sed.  size  of  boiler  and   furnace,   kind  of  fuel 
used,     care     of     furnace.     Including     regulation     of 
draft,    firing   and    cleaning   furnace,    ash   in   different 
coals     etc.      The    pamphlet    may    he    obtained    from 
it  Print- 
cents    a 


from    three    series   of    tests   of    concrete    cubes    and 

cylinders,    "hardened     under    temperature    conditions 

varying    from    25    to   90   degrees    F.    and    tested    at 

various  ages  up  to  twenty-eight  days. 

Location   of    Ignition    System    Troubles   Hade   Easy,    the  Superintendent  of  Documents,  Govern 

By    Victor   W.    Page.      Chart   24   by    38   inches,    jng    Ofllce     Washington,     D.    C.    for    fl 

Published   by    the    Norman    W.    Henley   Publish-    copy 

ing  Co..  New  York  City.  Price,  $0.25. 
The  chart  shows  the  Ignition  system  of  tbe  inter- 
nal combustion  motor  on  a  large  scale  and  analyzes 
the  causes  of  trouble  under  the  followlug  beads: 
Motor  Will  Not  Start  or  Starts  Hard,  Motor  Stops 
Without   Warning,    Motor    Runs   Irregularly   or   Mls- 


terest.      The    submarine    and    means    for    protecting 
shipping  from  its  depredations  are  treated  at  length. 

NE'W  CATALOGUES  AND 
CIRCULARS 

Scranton  Pump  Co.,   Scranton,    Pa.      Bulletin   103. 
descriptive  of  Scranton  Jet  condensers  and   vacuum 


Hendricks'    Commercial    Register   of   the   V.    S.    for 

Buyers    and    Sellers.      1500    pages,    7V,    by    10         Conway 
Bound    In    "Pabrlkoid"    imitation   leath 
Published    by    S.    E.    Hendricks    Co.,    Inc., 
New    York    City.      Price.    $10. 


Inches. 


Co.,    ClDdnuatl,    Ohio.  Circular    of 

friction   clutch   expressly  designed   for 
machine  tools. 

Gardner    Governor    Co.,    Quincy.    lU.  Pamphlets 


Bres.      Defects  in   components  such   as   spark   plugs,    ^„o^„     ,ra(ie    directory    appears    in    a 


The    twenty-fourth    annual    edition    of    this    well-    aC  9  descriptive  of  Gardner  vertical  air-cooled  com- 


etorage   batteries,    dry    cell    batteries,    magneto,    in, 

duction    coll   and   wiring   are  noted   in   detail. 

The  Boy  Mechanic.     480  pages,  6%   by  9%    inches 


— atter  having  been  reset  throughout.  The  new 
edition  has  been  thoroughly  revised,  name  for 
name,  and  dead  wood  and  useless  matter  have  been 


pressors  and  vacuum  pumps. 

E.    G.    Smith.    315    W.    Park    Ave..    Tampa,    Fla. 
Circular    advertising     "Which    way"    pocket    level 


995    illustrations.       Published     by     tbe    Popular  eliminated.    Many    new    names    and    headings    have    """l   Columbia  open-face   caliper. 

Mechanics    Co..    6    N.    Michigan    Ave.,    Chicago,  been    added,    the    number    of    headings    now    being        Chicago    Pneumatic    Tool    Co.,    1010   Fiaher^Blde 

III.      Price.    $1.50.  17,143.     The  scope  of  the  directory  though  broad  is    Chicago.    111.      Bulletin 

This  book  is  the  second  volume  of  an  interesting  e.speclally    the    architectural,    contracting,    electrical, 

and    comprehensive    work    for    boys.       It    tells,     as  engineering,   hardware.   Iron,   mechanical,   mill,   min- 

Btated  in  its  sub-title,  about   "1000  things  for  boys  iug.    quarrying,    railroad,    steel    and    kindred    Indns- 

to    do,"     This    volume    describes    bow    to    construct  tries.     It  is  indispensable  to  purchasing  agents,  and 

devices    for    winter    sports,    motion-picture    camera,  invaluable    to    sellers   who    wish    to    circularize    any 

Indoor    games,    reed    furniture,    electrical    novelties,  given     trade     or     class    of     manufacturers.       Tliose 

boats,    tishing    rods,     camps    and    camp    appliances,  wishing    to    circularize    architects,    engineers,     con- 
kites  and  gliders,  pushmobiles,   roller  coaster,   ferrls  tractors,    etc.    will    And    tbese    classes    segregated 


13  describing  "SImplate" 
flat  disk  valves  for  use  In  air  compressors. 

American  Blower  Co.,  Detroit.  Mich.  Circular 
Illustrating  installations  of  "Sirocco"  heating  and 
ventilating  outfits.  Applications  of  the  "Sirocco" 
brick  dryer  are  also  shown. 

Gardner  Governor  Co.,  Quincy.  HI.  Pamphlets 
containing    descriptive    data    of    the    Gardner-Rlx 


wheel,     art    craft    work    and    many    other    things,  thus    makbig    readily    available    upto  date"  mailing  vertical    air    compressor,    Gardner   governors,    steam 

The  many  Illustrations  make  the  construction  clear.  Hsts.      The    result    of    the    revision    has    been    the  separators,   and  garage  pumps. 

Tbls    book    should    be    ot    considerable    educational  addition  of  many  new  names  and  lines  of  manufac-  American    Steel    Dredge    Co.,    Fort    Wayne,    Ind. 

value  in   teaching  a  boy  the  use  of  his  hands,  and  turea.    but    tlie    elimination    of    useless    names    and  Bulletin    No.    10    on    "single-line"    revolving    steam 

there    Is    no   doubt    but    that    every    boy    would    find  headings    has    resulti-d    in    keeping    the    work    about  gbovels,    type    S,    full-circle    swing,    for   the    use    of 

it  a   source  of  amusement   and   delight.  the   same    convenient    size    as   heretofore.     The   con-  excavators,    builders,    contractors,    etc. 

Empirical  Design.     By  Leslie  D.  Hayes.     105  pages,  tents     arc     thoroughly     indexed      147     pages    being  gijctric    Controller   tc   Mfg.    Co.,    Cleveland.    Ohio. 

6  by  9  inches.     00  Illustrations.      Published  by  taken    for    the    index    alone.      The    work    is    recom-  g„„p„ns  joio  and  1041.  describing  the  Yonngstown 

Carpenter  &  Co.,    Ithaca.    N.   Y.     Price,   $1  net.  mended    to    all    having    need    for    a    comprehensive  ^^,p,j,    ,,„,„    g^„p    ,„    direct-current    motors,     and 

This    work    was    prepared    to    meet    the    needs    ot  trade  directory.  jypp  "g  crane  switchboards  for  direct-current  motors, 

second  year  students  lu  tbe  department  of  machine  Rubber    Machinery.       By    Henry    C.    Pearson.      419  Williams  Machinorv  Co     Ltd.     04-86  Front 

design    In    Sibley   College.    Cornell    University.      Tbe  pages,   6  by  0   Inches.      428  Illustrations.     Pub-  A.   R.  ^Uhuns  Machinery  Co.  -^J?;-  JJ^^"^, 

practical  importance  of  empirical  design  was  recog-  llsbed    by    the     "India.    Rubber    World,"     New  f.'^.J. "  J^^f'Cv    horizon'al    d^^^^ 

nlzed    and    tlie   need   of   giving    students    instruction  York  City.     Price.   $0.  j  ,n"i"     i,iii„/o    fnr"  is  nnnnrt   hieh  ernloaire  shells 

made  a  book  on   the  subject  desirable.     The  author  This    work   by    the    e<lltor   ot    the    "India    Rubber  drilling  billets   for  IS  pound   bigh-exploslve  sheus. 

deflnes   empirical   design,   stating    that  when    a   ma-  World"    is    a    cyclopedia    of    the   machines    used    in  Cleveland    Crane    *    Ensineering    Co..    WIckliffe. 

chine    part    has   been    proiwrtloned    from    experience  rubber   manufacture.    Including    crude   rubber   wash-  oblo.     Circular  ot   the  Cleveland   chucking  lathe,    a 

obtained    In    making    other    similar    machine    parts  Ing.    drying,    preparing  of   Ingredients,    mixing,    pre-                                   ....-—-- 

and    without    any    direct    application    ot    the    theory  paring    of     fabrics,     calendering,     vulcanizing,     etc. 

and    principles    of    rational    machine    design    it    Is  Many    new    and    improved    machines    have    been^  de- 

sald   to  have  been  designed   empirically.     The  work  veloped    in    late    .Tears    for_workbig    rubber    -- 
deals   with   screw    fastenings,    keys  and    taper   pins. 
shafting    and    shaft    flttlngs,    shaft    flxturcs,    trans- 
mission   members,    pipe    and    pipe    flttlngs;    conclud- 

ing  with  tables  on  decimal  equivalent  and  trigone-  ^^'^^I^^Jtbrwarhlng  or'c^.idrrvliii.'eVrcruie'rubbe;  foot  boles,   respectively. 

metric    functions.  drving:    drvslftlng    and    batching    of    compound    In-  Manufacturing  Equipment  &  Engineering  Co.,  209 

Forging   of   Iron   and   Steel.     By    William   A.    Rich-  gredlents;    mixing   or   compounding   of    rubber;    pre-  washbigton    St.,    Boston.    Mass.      Leaflets    on    sanl- 

ards.      219   pages,    :<Vt    by   8  inches,      272   lllus-  paring    fabrics   for   calendering   and    spreading;    cal-  ,arj-      bubbling      fountains.       sanitary      washbowls, 

trations.      Published    by    D.    Van    Nostrand    Co..  enders;    clutches,    drives   and   safety   stops    for  mills  ,„etal     lockers,     and    miscellaneous     metal    sanitary 

New   York   City,      Price.   $1.50  net.  and    calenders;    metal    and    rubber    molds;    general  „„j   flreproof   equipment. 

This  book  on   the  hot  working  ot   Iron   and   steel  types  ot  vulcanlzers;  screw  and  hydraulic  vulcanlt-        „   .      ,.     „          »,,      ^       c,   ti »i„    !..<.      ytt 

is  a   text-book   for  tbe  use  ot  students  in   colleges,  ing     presses;      tube-making     machinery;     spreaders.  HydrauUo    Press   Hfg,    Co.,    84    IJncom   Ave      Mt 

secondary     schools    and     shops.       It    treats    of    the  doublers   and   surface  flnlshers;   cement  and   solntion  Gllend.     Ohio.       Folder     entitled.        Maintaining 

various   forms  ot  Iron;   methods  of   niauutacture  ot  machinery;    extraction   ot    rubber   and    gutta    perchi 

pilg  Iron,   cast  iron,  wrought  Iron,  and  steel;   equip-  from   shrubs,   vines,   roots  and   leav 

meat   required    in    the    blacksmith    shops;    fuel    and 


shells 


,„„i„nt     i„nrt     l«bor        Rubber     manufVcture     la        Chicago   PneumaUc   Tool   Co..    1010   Flaber   Bldg.. 

vCr,n,'"some'"tb"teen''we.r  deflZ'S'sles?  but  Chicago,   111.     Bulletin  216    covering  ^he  ;-Hummer- 

In    all    these   industries   certain   basic   processes   are  ?'"'f.~'»""S  '•'^P%f  .?»Tr  .^i  in;  ^      I    .n^  l*' 

employed,   such  as  washing  and   mixing.     The  work  bi    three   sizes   suitable    for  drilUng  6-.   8-,   and    1- 


»,..,»    ,.,  .^..-     Precedence  In  Exposition  Awards"  which  Illustrates 
extraction  of    and  briefly  touches  on  the  company's  exhibit  at  the 
sin  "f^'  rubber'  aml""gitt'a  "percha :    reclaiming;    Panama-Padflc   ExposiUon. 
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Such  Chips  As  These 
Are  Vahiable 

As  an  indication  of  the 
power  of  the  machine 
maKing  them 


The  Cincinnati  No.  2  Plain 
High  Power  MilHng  Machine 

takes  this  cut  in  steel  31/-"  wide,  ^s"  deep  at  12' j"  feed.  This 
is  not  the  limit  of  the  machine,  but  merely  an  example  of  good 
commercial  milling*. 

In  "CINCINNATI"  High  Power  Millers  are  combined  the 
advantages  of  unsurpassed  milling  capacity  and  accuracy  of 
production. 

"COLD  CHIPS"  gives  details  not  in  regular  catalog. 
Shall  we  send  you  a  copy? 

The  Cincinnati  Milling  Machine  Co, 

CINCINNATI,   OHIO,   U.   S.   A. 
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Edw»rd  H.  Ladew  Co.,  Inc.,  137  Centre  St..  New- 
York  City.  Booklet  on  leather  belting,  giving 
prIce-llHtH  of  single  and  double  belta,  round  belt- 
ing and   twisted  belting.     Belt  cements  and  leather 

pri-BprvativcK  are  also  kept  In   stock, 

Hisey-King  Mfg.  Co.,  Osgood,  Ind.  Circular  of 
suppk'Un-ntary  vise  jawB  made  of  hard  wood  for  uhc 
In  niachlnistB*  vises,  vi-hen  gripping  work  that  must 
not  be  brulBC'd  or  marred.  The  hard  wood  Jaws 
grip  the  work  firmly  wilUiout  crushing  or  marring  It. 

Armstrong  Mfg.  Co.,  2&7  Knowltou  St.,  Bridge- 
port. Conn.  Catalogue  14.  illustrating  and  giving 
price-lists  of  adjustable  stocks,  gagu  blocks,  pipe 
dies,  machines  for  cuttlng-oflC  and  IhreaJlng  pipe, 
vises,  pipe  cutters,  pipe  wrenches,  hand  and  ma- 
chine taps,  etc. 

National  Tracing  Cloth  Co.,  Saylesvllle,  R.  I. 
Sample  of  National  tracing  cloth,  an  American 
product  -woven  in  the  mills  of  the  National  Trac- 
ing Cloth  Co..  and  which  has  superior  erasing  ond 
Ink-taking  characteristics.  The  cloth  is  highly 
transparent  and   free  from   pin-boles. 

Conway  &  Co.,  Cincinnati.  Ohio.  Catalogue 
191^-A  of  Conway  solid  compression  clutches,  clamp 
compression  clutches,  compression  clutch  pulleys, 
compression  sleeve  clutches  and  clutch  parts,  ex- 
pansion clutches,  expansion  sleeve  clutches  and 
couplings,   and  expansion  clutch  parts. 

National  Machinery  Co.,  Tlftln,  Ohio.  Circular  of 
the  "National"  semi-automatic  continuous  hammer 
bolt  header  niarle  In  %-lnch,  1-incb  and  l^fj-Inch 
Bize.s.  The  niacliine  may  be  set  to  deliver  a  de- 
termined uuiJiber  of  blows  In  making  the  bolt,  from 
three  to  o-lglit,  depending  on  the  quality  of  bolts 
wanted. 

Beaudry  &  Co.,  Inc.,  141  Milk  St.,  Boston,  Mass. 
Circular  illustrating  the  use  of  the  Beaudry 
"Champion"  power  hammer  for  nosing  shrapnel  and 
high-expioslve  shells  up  to  155  millimeters  diame- 
ter. These  haininors  are  also  being  used  in  the 
manufacture  of  rifles,  swords,  bayonets,  trench- 
digging    tools,    etc. 

Yawman  &  Erbe  Mfg.  Co.,  Rochester.  N.  Y. 
Booklet  descriptive  of  the  "Mammoth"  vertical  file 
for  blueprints  and  drawings,  a  cabinet  which  Is  so 
constructed  that  the  drawings  are  tiled  Hat  in  a 
series  of  manilla  pockets  which  are  numbered  to 
enable  the  blueprints  or  drawings  to  be  indexed 
and    readily    located. 

New  Departure  Mfg.  Co.,  Bristol,  Conn.  Loose- 
leaf  sheets  47  FK  to  50  FR,  descriptive  of  ball 
bearings  In  a  special  shaving  machine,  change 
speed  gearing  for  machine  tools,  horizontal  disk 
grinding  for  small  work,  ball  bearings  for  cone 
pulley  and  change  speed  gearing,  and  ball  bearings 
In    vertieal   armature   electric   motor. 

Simonds  Mfg.  Co.,  Fltchburg,  Mass.  Booklet  on 
metal  cutting  saws,  listing  Simonds  saws  for 
Higley  machines,  for  Q  &  C  Bryant  machines,  and 
for  other  makes  of  metal  sawing  machines.  The 
booklet  also  lists  handsaws,  hack-saws,  flies,  and 
contains  a  treatise  on  metal  saws  that  is  of  general 
Interest  and   value   to   all  saw  users. 

Tate,  Jones  &:  Co.,  Inc.,  Pittsiburg,  Pa,  Circular 
148  entitled  "Shells  and  Shell  Furnaces,"  giving  de- 
tails on  heating  equipment  for  the  forging,  anneal- 
ing, nosing,  heat-treating,  banding  and  baking  of 
shells  and  annealing  of  cartridge  cases  for  shrapnel 
and  high-explosive  shells,  as  called  for  by  specifica- 
tions  of   various    European    governments. 

P.  F,  McDonald  &  Co.,  178  High  St.,  Boston, 
Mass.  Circular  of  oxy-acetyleue  welding  supplies, 
comprising  Swedish  welding  wire,  special  welding 
steel,  aluminum  rods,  cast-Iron  rods,  tobin  bronze, 
soft  brass  wire,  manganese  tobin  bronze;  fluxes 
for  cast  iron,  aluminum,  brass,  copper,  soft  steel, 
vanadium,    manganese  steel,   malleable   Iron,   etc. 

Henry  A.  Lowe,  1374  B.  S8th  St..  Cleveland.  Ohio. 
Circular  of  the  "Last  Word"  universal  test  Indi- 
cator with  friction  Joint  composite  lever,  adjust- 
able through  an  arc  of  210  degrees,  adapted  to  In- 
side or  outside  work.  The  range  of  the  indicator 
is  0.040  inch,  the  ratio  of  movement  of  the  indi- 
cator needle  to  the  feeler  is  00  to  1  and  weight  I^ 
ounce. 

Lincoln  Electric  Co.,  E.  .38th  St.  and  Kellev  Ave., 
Cleveland,  Ohio.  Pamphlet  entitled  "Welding 
with  the  Electric  Arc"  treating  of  the  underlying 
principles  of  arc  welding  practice  and  illustrating 
many  examples  of  repair  work "  done.  Data  on 
time  and  costs  are  included.  The  Lincoln  ap- 
paratus for  electric  arc  welding  Is  Illustrated  and 
described. 

National  Machinery  Co..  TlOln.  Ohio.  Circular 
on  outputs  and  tap  speeds  of  the  National  auto- 
matic (bent  tap)  nut  tapper,  containing  a  table  of 
speeds  recommended  for  the  National  automatic  nut 
tappers  with  various  sizes  of  taps,  ranging  from 
»i  to  %  Inch.  The  speeds  given  In  this  circular 
permit   the   hest  possible  output  to  be  secured   with 
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Colburn  Machine  Tool  Co.,  Franklin,  Pa.  Cata- 
logue of  heavy-duty  drill  presses  of  24-Iuch  and  30- 
Inch  swing.  This  book,  dn  addition  to  describing 
the  machines  in  detail,  gives  the  drilling  records 
made  with  these  machines  and  illustrates  the  at- 
tachments supplied,  which  include  tapping  attach- 
ment, boring-bar  and  steady  support,  tapping  hood 
and   universal   chuck. 

Greenlee  Machine  Tool  Co.,  Ilockford.  111.  Circu- 
lar "Series  L"  on  Greenlee  flat  turret  lathes. 
These  lathes  are  built  iu  two  sizes,  2^  hy  26 
Inches  and  3Vi  by  40  inches.  Both  these  sizes  are 
arranged  in  either  of  two  forms,  one  with  the  tur- 
ret mounted  on  a  cross-slide  and  suited  for  both  bar 
and  chucking  work  and  the  other  with  the  rigid 
type  of  turret,  revolving  on  the  carriage  without 
cross  movement. 

Union  Chain  &  Mfg.  Co.,  Seville.  Ohio.  Cata- 
logue   3,    Illustrating    and    describing    various    typea 


of  chains  ranging  In  pitch  from  %  Inch  to  12 
Inchcut,  for  tranitmlttlng  power,  and  for  UMe  In 
connection  wltb  the  elevating  and  conveying  of  ma- 
teriabt.  This  catalogue  contains  complete  engineer- 
ing, data  relating  to  the  proper  methods  of  laying 
out  chain  drives,  designing  and  cutting  Bprockets, 
and   the  care  of  chain   transmissions. 

Morse  Chain  Co.,  Ithaca,  N.  Y.  Catalogue  14 
Illustrating  the  application  of  the  Moriie  silent 
cliain  drives  In  a  large  number  of  plants.  Details 
of  the  InstallatloiiH  are  given.  Including  size  of 
chain  and  sprockets,  and  horsepower  transmitted. 
One  of  the  illustrations  sliows  the  largest  chain 
drive  In  the  world,  used  for  transmitting  5000 
liorsepower  from  water  wheels  to  a  generator  of  a 
hydro-electrlc   plant   In   CopperOeld,   Ore. 

Greenfield  Tap  &  Die  Corporation,  Oreenfleld, 
.Mass.  Circular  of  the  "Lightning"  garage  repair 
set  for  Ford  motor  cars,  consUting  of  au  assort- 
ment of  taps,  dies  and  reamers,  which  have  been 
found  by  experience  to  meet  the  demands  of  repair 
men  working  on  Ford  cars.  Price  of  the  set  \b 
$14.50.  The  circular  also  Illustrates  an  emergency 
repair  kit  for  Ford  cars  In  a  goatskin  leather,  can- 
vas lined  case.     Price  of  this  set  Is  $18.50. 

Carter  &  Hakes  Co.,  Sterling  Place,  Wlnsted, 
Conn.  Catalogue  3  covering  the  entire  line  Of  this 
company's  manufacture,  which  includes  Lincoln 
milling  maclilne»<.  with  automatic  quick  return, 
band  milling  machines,  bench  milling  machines, 
plain  index  centers,  half  universal  centers,  screw 
and  lever  vises.  Since  the  last  catalogue  was  Is- 
sued, the  No.  2  hand  miller  and  a  wide-opening 
quiekopei'ating  lever  vise  have  been  added  to  the 
line. 

S.  K.  F.  Ball  Bearing  Co.,  TjO  Church  St..  New 
Tork  City.  Catalogue  illustrating  the  application 
of  S.  K.  P.  ball  bearings  In  generators  for  car 
lighting.  It  la  necessary  In  car  lighting,  of  conrsc. 
that  continuous  service  be  maintained,  and  this 
means  that  the  generators  must  be  so  constructed 
as  to  withstand  the  severe  conditions  of  railway 
service.  One  of  the  chief  requisites  Is  the  pro- 
vision of  proper  ball  bearings.  The  book  outlines 
the  quallflcations  of  S.  K.  F.  ball  bearings  for  this 
puniose. 

Searchlight  Co.,  lOlC  Karpen  Bldg.,  Chicago.  111. 
Booklet*  entitled  "The  Searchlight  Treatise  on 
Acetylene"  and  "The  Searchlight  on  Welding  and 
Cutting."  The  first  mentioned  briefly  describes  the 
development  of  the  uses  of  acetylene,  the  commer- 
cialization of  oxygen  and  acetylene,  purifying  acety- 
lene and  points  on  the  economy  of  purchasing  acety- 
lene in  cylinders  as  compared  with  generating  it 
as  used.  The  second  booklet  gives  some  specific 
information  on  the  welding  and  cutting  of  metals 
by  the  osy-acetylene  process  and  lists  the  spe- 
cialized  equipment  used   for  welding  and   cutting. 

Gisholt  Machine  Co.,  Madison,  Wis.  New  cata- 
logue J-7,  illustrating  and  describing  the  standard 
Gisholt  turret  lathe.  The  book  contains  a  general 
description  of  this  machine,  and  illustrates  the 
standard  lathe  and  motor-driven  lathes.  Tables  of 
dimensions  and  shipping  weights  covering  all  sizes 
are  given  on  page  9.  A  new  design  of  standard 
boring  and  turning  tools  Is  shown,  as  well  as  bar- 
tools,  facing  heads  and  accessories,  and  full-swing 
wing  rest.  There  are  a  number  of  illustrations 
showing  operations  performed  on  Gisholt  lathes 
and  parts  that  have  been  finished  on  these  ma- 
chines. Several  interesting  views  show  the 
Gisholt  lathe  at  work  in  various  shops. 

Union  Twist  Drill  Co.,  Athol,  Mass.,  has  Just  Is- 
sued catalogue  G  on  twist  drills,  reamers,  gear 
and  milling  cutters,  and  machine  tools.  The  cata- 
logue contains  3S1  pages,  4i~;  by  ".^  inches,  and 
is  full  of  valuable  information  for  those  Interested 
in  this  line  of  tools.  The  cutter  section  comprises 
tables  of  dimensions  and  prices  of  various  types  of 
milling  cutters,  standard  keyways  for  cutters,  com- 
parative curves  of  involute  tooth  shapes,  formulas 
for  determining  the  dimensions  of  gears  by  diametral 
pitch,  sizing  and  cutting  of  gears,  formulas  for 
calculating  diameters  of  sprocket  wheels  for  roller 
clmins.  tables  of  dimensions  and  prices  of  hobs, 
formed  cutters,  end -mills,  metal  slitting  saws, 
screw-slotting  cutters,  etc.  Illgh-power  milling 
cutters  comprise  another  section.  The  machine  tool 
section  gives  information  on  sharpening  cutters  and 
sliows  universal  cutter  and  reamer  grinder,  face 
and  side  mill  grinding  fixtures,  cold-saw  cutting-off 
madilne.  formed  cutter  grinders,  circular  grinding 
machines,  hob  grinding  machine,  spur  gear  testing 
machine,  etc.  The  drill  section  give*  suggestions  for 
ordering  special  drills,  points  on  grinding  drills,  di- 
mensions and  prices  of  twist  drills,  bit  stock  drills. 
drills  for  blacksmiths'  drill  presses,  straight  flutwl 
drills,  machine  bits,  bonding  drills,  combined  drills 
and  countersinks,  left-hand  drills,  steel  sockets  ond 
sleeves,  collets.  Jewelers*  sets  of  drills,  drill  cases. 
The  section  on  reamers  covers  hand  reamers, 
jobbers'  reamers,  shell  reamers,  chucking  reamers, 
taper  reamers,  center  reamers,  reamer  sets.  The 
last  section  takes  up-  arbors  and  contains  mis- 
cellaneous information  Including  tables  of  cutting 
.speeds,  decimal  equivalent.s.  tap  drills,  drill  list  for 
machine  screw  taps,  screw  threads,  different  stand- 
ards for  wire  gage,  thickness  and  weight  of  sheet 
steel  and  iron,  horsepower  of  leather  belting,  and 
mucli   otii.-r   valnaMe   Information. 


TRADE  NOTES 

Standoj-d  Spinning  &  Stamping  Co.,  170  Smead 
Ave..  Toledo,  Ohio,  has  changed  Its  name  to  Toledo 
Screw    &    Stamping    Co, 

J.  Morton  Poole  Co.,  Wilmington,  Del.,  has  sold 
its  entire  plant  and  e4iulpment  to  K.  I.  du  Pont 
de    Nemours   &   Co.,    and    has  discontinued   t)usiness. 

Baker  Bros.,  Toledo.  Ohio,  manufacturers  of  drill- 
ing machinery,  h.ive  completed  an  addition  to  their 
maehtne  shop  that  will  Increase  Its  capacity  about 
50   per   cent. 


Post  Van  Der  Burg  &  Co.,  44  Whitehall  St.,  New 
York  City,  has  opem-d  au  office  for  the  pori-ose  of 
buying  machinery,  machine  tools,  metal  goods,  etc., 
for    exjiort    trade. 

J.  H.  WiUiams  ft  Co..  01  Richards  St..  Brook- 
lyn, N.  Y..  received  the  highest  award  for  their 
drop  forgiugs  and  drop  forged  tools  at  the  Panama- 
Paciflc    Intematiunal    Exi>ositlon. 

Earle  Gear  &  Machine  Co.,  Philadelphia.  Pa..  Is 
erecting  a  one  story  and  bae»ement  brick  and  stooe 
wfl3ce  building.  .11  by  05  feet,  on  lU  proiwrty  at 
Stenton  and  Wyoming  Ave«..  Wayne  Junction.  Phil- 
adelphia,   Pa. 

Aberthaw  Construction  Co. ,  Boston .  Mau.. 
specialittts  in  rein  furred  concrete.  InduKtrlsl  build- 
ings, dams  and  wat»-r  powers,  has  movM  its  main 
offices  from  8  Beacon  .St.  to  the  new  Mle«  Bldg.  at 
•-'7  School  St. 

Pope  Mfg.  Co.,  Westfield.  Mas*.,  maker  of  the 
"Columbia."  "Cleveland."  "Bambler."  "Trllmne" 
and  "Crescent"  bicycles  and  motorcycle*,  has 
sold  its  pUnt  in  W,*ttield  to  the  Weslfleld  Mfg. 
Co.,   which   will  continue   the  business. 

Burd  High  Compression  Rinf  Co.,  Rockford.  111., 
announces  the  apjwintment  of  Bol>ert  Allan,  as 
district  branch  manager  for  Northern  California, 
with  headquarters  at  S47  Phelan  Bldg..  San  Fran- 
cisco, where  a  complete  stock  of  Burd  eompreeslon 
rings  will  be  carried. 

Cincinnati  Screw  Co.,  Twlghtwee.  Ohio,  has  pur- 
chased the  plant  and  equipment  of  the  Cincinnati 
Screw  &  Tap  Co.,  consisting  of  over  one  hundred 
automatic  screw  machines  of  %  Inch  to  2  inches 
capocltj-.  The  plant  will  be  put  Into  full  opera- 
tion   immediately. 

Joseph  T.  Ryerson  &  Son,  Chicago,  111.,  offered 
a  prize  early  In  the  year  for  the  best  nann-i*  sug- 
gested for  their  tool  steel.  The  prize  of  $100  was 
awarded  to  Bobert  H.  N.  McNellly.  Na>hTllle. 
Tenn..  and  I'.  K.  Koblsdorf,  Milwaukee,  Wis.,  for 
the  name   'Kyolite." 

Pratt  &  Whitney  Co.,  Hartford.  Conn.,  has  moved 
Its  stock  of  machine  tools,  machinists*  small  tools 
and  gages  from  the  Chicago  store  formerly  occu- 
pied, to  the  new  Sharpies  building,  comer  of  Wash 
Ington  Boulevard  and  Jefferson  St.  The  more  was 
necessltate'l  by   the  increased   volume  of  business. 

Metals  Welding  Co.,  4400  Perkins  Ave..  Cleve- 
land. Ohio,  has  established  a  department  for  the 
welding  of  steam  lK>iIer8  In  charge  of  an  expert 
lioilermaker.  The  company  is  also  prepared  to 
send  men  with  oxy-acetylene  welding  equipments 
to  all  parts  of  the  United  States  to  do  boiler  re- 
pair work. 

Seneca  Falls  Mfg.  Co.,  .330  Water  St..  Seneca 
Falls,  N.  Y.,  maker  of  engine  lathes  has  Increaeed 
its  capital  from  $00,000  to  $300,000.  The  Increase 
of  eapltal  stock  means  no  new  activity  or  added 
capital  for  carrying  on  the  business.  It  was  added 
to  absorb  the  surplus  accumulated  since  the  com- 
pany   was    incorporated    In    1801. 

Maher  &  Byrne  Co..  10  S.  La  Salle  St,  Chicago. 
111.,  representative  of  the  Palm  Vacuum  Cleaner 
Co..  maker  of  stationary  vacuum  cleaners,  the  Blals- 
dell  Machinery  Co..  maker  of  air  compressors  and 
vacuum  puu)ps.  and  the  Kingsford  Foundry  & 
Machine  Works,  maker  of  centrifugal  pumping 
machinery,  has  changed  its  corporate  name  to 
Ansou-Byrne   Co. 

Acme  Die-Casting  Corporation,  Bush  Terminal 
No.  5.  ,tOth  St.  and  3rd  Ave..  Brooklyn,  N.  Y..  has 
found  it  necessary  to  increase  its  capital  from 
$125,000  to  $200,000  after  eight  months  of  business. 
Up  to  the  present  It  has  been  working  to  full 
capacity  and  has  been  obliged  to  turn  away  orders. 
More  space  has  been  contracted  for,  which  will 
double    the   capacity   of  the   plant. 

Waterbury  Tool  Co.,  New  Britain.  Conn.,  has 
purchased  a  ten-acre  plot  in  Waterbury,  Conn.,  on 
which  a  one-story  machine  shop.  212  by  120  feet, 
will  be  erected.  The  new  plant  will  t>e  ready  for 
occupancy  atwut  June  1.  191G.  The  company  baa 
been  manufacturing  hydraulic  variable  s(ieed  gears 
for  turret  turning  and  gun  elevating  on  battleships 
and  upon  the  completion  of  the  new  plant  In 
Waterbury.  the  business  will  be  nwved  to  that 
city. 

Westinghouse  Machine  Co.,  East  Pittsburg.  Pa.. 
has  received  a  rei>ort  from  the  chief  engineer  of 
the  Quinoy  .Market  Cold  .*^lorage  A  Warehouse  Co.. 
lu.ston.  -Mass..  on  a  .%00  K.W.  Westingbouse- 
Parsons  turbine  which  has  been  In  operation  con- 
tinuously for  two  years  and  eight  months  with- 
out the  steam  being  turned  off  at  the  throttle. 
A  short  time  ago.  the  turbine  was  shut  down  for 
an  inspection  which  showed  it  to  be  in  perfect 
eoudltiou. 

T.  A.  Willson  &  Co..  Inc..  3rd  and  Washington 
Sts..  Reading.  Pa.,  made  a  display  of  safety  glasses 
at  the  Panama-Pacific  International  Exposition  In 
the  Collective  Insurance  and  Universal  Safety  Ex- 
hibit that  attracted  much  attention.  Tw.-lve  differ- 
ent styles  of  safety  glasses  were  on  view.  Includ- 
ing glasses  adapted  for  the  use  of  grinders,  ma- 
chinists and  others  whose  eyes  require  protection 
from  flying  particles.  Seven  different  kinds  of  these 
glasses  were  shown,  some  with  metal  shields,  some 
with  leather  shields  and  with  other  variations 
suiting  them  for  different  branches  of  work;  also 
with  glasses  colored  dark  blue  to  protect  the  work- 
men   from    the   glare    of    furnaces. 

New  Departure  Mfg.  Co.,  Bristol.  Conn.,  at  an 
annual  meeting  of  the  twnrd  of  directors  held 
October  19,  elected  DeWitt  Page  president:  Frank 
P,  Furlong,  vice-president:  C.  T.  Treadway.  treas- 
urer; and  A.  C.  Hitchcock,  secretary.  The  fol- 
lowing directors  were  also  elected:  UeWItt  Page. 
C.  T.  Treadway.  F,  P.  Furlong.  Charles  F.  Pope,  ' 
K.     B,     Burwell,     A.     C.     Hitchcock.     Townsend    O. 
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Machine  Tools  Achieve  Fame 

Through  the  fearful  instrumentality  of  a  terrible  war,  the 
world  has  discovered  that  the  machine  tool  industry,  although 
relatively  small  in  size  and  numbers  employed,  is  an  industry  of 
such  vital  importance  to  a  nation  that  government,  civil  and 
military,  will  hereafter  need  to  have  a  definite  knowledge  of  its 
character,  extent  and  possibilities  in  order  to  realize  the  abso- 
lutely essential  resources  of  a  nation  at  war. 

Behind  guns  and  ammunition  the  world  sees  now,  as  never 
before,  the  men,  machines  and  tools  which  must  produce  these  im- 
plements and  materials  of  modern  warfare.  They  see  the  ma- 
chinery manufacturer,  the  mechanical  engineer,  the  machine  de- 
signer and  mechanic,  not  as  mere  commonplace  figures  in  in- 
dustry, but  as  factors  of  the  utmost  importance,  to  be  mobilized 
like  soldiers  and  war  vessels,  in  military  and  naval  plans  and 
campaigns. 

It  is  now  realized  by  the  people  of  eveiy  land,  that  great 
fortresses  are  of  less  importance  to  a  nation  than  the  capacity  to 
produce  guns  and  ammunition  and  to  keep  on  producing  them  as 
rapidly  as  needed  in  the  tremendous  operations  of  modern  war- 
fare. The  prosaic  lathe,  planer,  drilling  machine  and  other  metal- 
working  tools  have  taken  on  an  importance  rivaling  the  battle- 
ship and  the  submarine.  The  magnificent  dreadnought,  throb- 
bing with  life  and  terrible  in  its  power  of  destruction,  becomes  a 
useless  hulk,  a  helpless  target,  without  the  guns  and  ammunition 
produced  in  the  machine  shop. 

It  is  well  for  the  machine-tool  industry  that  its  importance  in 
relation  to  warfare  has  been  discovered,  but  of  far  greater  signifi- 
cance is  the  fact  that  it  will  lead  to  a  more  general  appreciation 
of  the  fundamental  relation  of  this  industry  to  the  arts  and  in- 
dustries of  peace.  And  simultaneous  with  the  discovery  of  what 
machine  tools  mean  in  war  and  in  peace,  will  come  the  knowledge 
that  in  this  country  the  industry  has  been  brought  to  the  highest 
point  of  development.  In  no  country  can  be  found  in  a  single  in- 
dustry an  aggregation  of  individuals  manifesting  so  much  me- 
chanical ingenuity,  manufacturing  skill,  technical  knowledge  and 
business  enterprise.  The  High  Explosive  treatise  in  this  number 
of  Machinery  is  a  convincing  demonstration  of  high  efficiency  in 
American  machine  tools  and  machine-shop  practice. 
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Production  oJP  Shells  of  {he  Common 
and  Aimor-plercln^  Types,  Detonating 
Fuses, Cartridge  Cases, Primers,  Etc. 


UK  coiiinion  high-explosive  shell  which  is  used 
tliielly  lor  the  destruction  of  fortifications  did 
not  come  into  general  use  until  the  latter  part 
of  the  sixteenth  century.  About  that  time  hol- 
low balls  of  cast  iron  were  filled  partly  with 
black  gunpowder  and  partly  with  a  slow-burn- 
ing composition  that  was  ignited  by  several  different  types 
of  fuses.  These  shells  did  not  give  very  satisfactory  results. 
An  improvement  was  later  made  that  consisted  in  fitting  into 
the  shell  a  hollow  forged  iron  or  copper  plug  filled  with  slow- 
burning  powder.  The  early  shells  were  spherical  In  shape 
and  were  fired  from  smooth-bored  guns  (not  rifled).  They 
were  used  in  this  manner  up  to  about  1S71. 

Development  of  Hltrh-exploslve  Shells 

Upon  the  advent  of  the  rifled  gun,  sabots,  as  shown  in 
.Fig.  1,  were  fastened  to  the  base  of  the  spherical  shell  and 
took  the  rifling  grooves  in  the  gun.  These  were  usually  made 
of  wood  and  the  rim  was  covered  with  sheet  iron,  steel  or 
copper.  When  the  first  types  of  high-explosive  shells  burst, 
they  broke  into  comparatively  largo  pieces,  and  did  not  have 
a  very  destructive  effect.  Later  developments  consisted  in 
making  the  shells  from  cast  or  forged  steel  and  filling  them 
with  high-explosives  such  as  lyddite,  melenite,  shimose,  etc., 
Instead   of   common   black    gunpowder.     These   shells    were 


sometimes  cast  in  sand  molds  head  downward  from  steel  of 
the  proper  composition  to  give  the  required  strength.  They 
were  then  annealed  by  leaving  them  in  a  furnace  for  a  suffi- 
cient length  of  time  to  bring  them  to  a  red  beat,  after  which 
they  were  removed  and  allowed  to  cool  gradually  in  the  air. 
The  interior  of  the  cast  shell  was  seldom  machined,  except  at 
the  base  end  for  the  insertion  of  the  base  fuse,  and  the  exte- 
rior was  either  ground  or  finished  in  a  lathe  and  grooved  at 
the  base  end  to  form  a  seat  for  the  driving  band. 

Types  of  Hlg-ta-exploslve  Shells 

There  are  four  types  of  shells  in  use  at  the  present  time 
that  may  be  said  to  be  high-explosive.  The  first,  but  not  the 
most  common,  is  known  as  the  high-explosive  shrapnel  shell. 
This  type  of  projectile,  shown  at  A  in  Fig.  2.  combines  the 
principles  of  both  the  high-explosive  shell  and  the  common 
shrapnel  shell,  and  has  been  used  by  some  governments  within 
the  past  four  or  five  years.  In  this  shell  the  head  or  fuse 
carries  a  high-explosive  charge  and  the  matrix  surrounding 
the  bullets  is  a  high-explosive  material  capable  of  being  deto- 
nated by  the  detonation  of  the  fuse.  This  projectile  carries 
a  combination  time  and  percussion  fuse  and  a  base  charge  of 
black  powder  similar  to  the  common  shrapnel  described  in 
the  April  number  of  M.\chinkrv.  For  use  as  a  common  shrap- 
nel, the  fuse  and  bullets  are  expelled  without  any  detonation. 
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Fig. 


the  matrix  serving  to  produce 
smoke  as  ia  ttie  common 
shrapnel.  The  head  or  fuse 
continues  In  flight  and  deto- 
nates upon  impact,  causing 
considerable  damage,  and  is 
capable  of  destroying  the 
shield  used  in  protecting  a 
fleld  gun.  In  the  event  that 
the  fuse  is  set  to  explode 
upon  impact,  the  high-explo- 
sive material  in  the  head  and 
the  matrix  in  the  shell  deto- 
nate together,  thus  giving  the 
effect  of  a  high-explosive 
shell.  The  explosive  com- 
monly used  in  the  head  and 
as  a  matrix  in  this  class  of 
ammunition,  is  trinitrotoluol 
which  is  used  in  connection 
vv'ith  fulminate  of  mercury, 
or  other  similar  materials 
necessary  to  start  the  deto- 
nation. Fig.  4  shows  the  condition  of  one  of  these  shells 
after  being  detonated  upon  impact,  this  shell  not  having 
filled  the  function  of  a  common  shrapnel  shell.  The  projec- 
tile shown  here  is  an  American  3-inch  caliber,  high-explosive 
shrapnel  weighing  15  pounds. 

The  shell  shown  at  B  in  Fig.  2  is  known  as  a  common 
high-explosive  shell,  and  is  the  type  used  in  medium-caliber 
fleld  guns  by  the  Russian  government.  It  will  be  noticed 
that  the  fuse  or  exploder  is  inserted  in  the  nose  end  of  the 
shell,  and  surrounding  this  there  is  usually  a  high-explosive, 
picric  acid,  lyddite  or  melenite,  trinitrotoluol,  etc.  This 
shell  is  used  principally  against  fortifications,  although  it 
can  be  used  to  some  extent  for  fleld  operations.  It  explodes 
upon  Impact  and  possesses  enormous  destructive  power. 
Some  idea  of  the  great  damage  wrought  by  a  modern  high- 
explosive  shell  will  be  obtained  by  referring  to  Fig.  5,  which 
shows  the  condition  of  an  American  3-lnch  high-explosive 
shell  after  bursting.  The  fragments  were  obtained  by  ex- 
ploding the  shell  in  an  enclosed  sand  pit. 

The  shell  shown  at  G  is  used  in  coast  defense  and  fleld 
guns  and  carries  a  fuse  located  in  the  base.  When  used  by 
the  American  government  in  field  guns,  it  is  equipped  with 
a  delay-action  fuse  and  carries  from  3  per  cent  to  30  per 
cent  of  its  weight  of  high-explosive.  The  lighter  charged 
shells  are  used   for  repelling   infantry   attacks,   whereas   the 
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heavier  charged  shells  are 
used  for  destroying  fortifica- 
tions. One  of  these  types  is 
used  as  an  armor-piercing 
shell;  this  contains  a  very 
large  bursting  charge  and  is 
furnished  with  a  quick-act- 
ing fuse.  It  is  used  princi- 
pally to  repel  attacks  of 
light  armored  vessels  or  for 
attacking  the  upper  works  of 
heavily  armored  ships.  It 
accomplishes  its  purpose  by 
exploding  upon  impact,  driv- 
ing in  the  thin  plates  and  de- 
stroying those  parts  not  pro- 
tected  by   heavy   armor. 

The  type  of  shell  shown  at 
D  in  Fig.  2  is  also  known  as 
an  armor-piercing  shell.  This 
carries  a  much  lighter  explo- 
sive charge  than  the  shell 
shown  at  C,  and  is  made  with 
much  thicker  walls.  This  shell  carries  a  delay-action  fuse, 
which  permits  the  projectile  to  pass  through  the  armor  plate 
and  into  the  interior  of  the  vessel  before  exploding. 

Construction  of  Modern  High-explosive  Shells 

High-explosive  shells  are  made  at  present  in  a  variety  of 
shapes  and  sizes,  ranging  all  the  way  from  1.4  inch  to  16  inches 
in  diameter  and  from  1  to  2400  pounds  in  weight.  The  high- 
explosive  shells  used  by  various  governments  also  differ  con- 
siderably in  construction.  For  instance,  the  American  gov- 
ernment uses  a  solid-point  nose  shell  shown  at  A  In  Fig.  3. 
This  shell  is  almost  the  same  in  construction  as  the  armor- 
piercing  shell,  and  can  be  used,  of  course,  against  light 
armored  cruisers  or  the  upper  works  of  heavily  armored  ships. 
The  shell  is  provided  with  a  rifling  band  near  the  base  and 
also  with  an  inserted  bronze  plug  in  which  the  base  type  of 
fuse  is  held.  The  type  of  fuse  used  varies  in  accordance  with 
the  use  to  be  made  of  the  shell.  For  instance,  in  mountain 
guns,  howitzers,  and  mortars,  a  centrifugal  type  of  fuse  as 
shown  in  the  illustration  is  generally  used,  whereas  for  high- 
velocity  field  guns  a  ring-resistance  fuse  as  will  be  described 
later  is  generally  employed.  The  cartridge  case  and  primer 
held  in  the  base  are  similar  in  construction  to  those  used  on 
shrapnel  shells.  This  type  of  high-explosive  shell  explodes 
upon  impact  only  and  the  cavity  is  filled  with  an  explosive 
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called  explosive  "D"  from  its  inventor  Lleut.-Col.  B.  W.  Dunn. 
This  is  also  sometimes  known  as  "dunnite."  Dunnlte 
Is  not  a  sensitive  explosive  and  consequently  it  requires 
considerable  shattering  effect  to  detonate  it.  In  order  to 
accomplish   this,   quite  a   heavy   detonating  charge   Is   used. 


Fronch    and    Ruiilan    OoTornmonU    lAbout    One-third    Actual    6li») 

The  detonating  composition  is  made  of  picric  acid  in  various 
portions  or  T.  N.  T.    (trinitrotoluol). 

The  British  IS-pound  high-eiplosive  shell  Is  shown  at  B 
in  Fig.  3.  This  shell,  It  will  be  noticed,  is  provided  with 
very  thick  walls  and  carries  a  charge  of  hlgh-exploslve,  gen- 
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erally  lyddite.  A  nose  fuse  Instead  of  a  base  fuse  is  used 
and  the  fuse  operates  on  percussion  only  as  will  be  described 
later.  In  order  that  the  lyddite  be  satisfactorily  detonated, 
the  fuse  has  an  extension  known  as  a  gaine  which  continues 
down  into  the  cavity  of  the  shell  for  quite  a  distance.  This 
gaine  is  filled  with  three  different  detonating  materials,  each 
successive  one  being  more  powerful  than  the  last.  In  other 
words,  this  shell  is  set  off  by  what  is  known  as  the  delay- 
action  fuse.  This  allows  the  shell  to  penetrate  fortifications 
or  earthworks  before  it  is  detonated,  and  consequently  ena- 
bles the  explosion  to  have  a  much  more  destructive  effect 
than  if  it  took  place  instantaneously  upon  impact.  This  par- 
ticular size  of  high -explosive  shell  is  generally  made  from 
bar  stock  and  in  order  to  avoid  chances  of  piping,  a  gas  plug 
is  inserted  in  the  base  of  the  shell  as  shown.  The  cartridge 
case  and  primer  held  in  the  base  are  the  same  as  those  used 
on  the  shrapnel  shell. 

The  now  famous  French  75-milIimeter  high-explosive  shell 
is  shown  at  C  in  Fig.  3.  This  shell  is  made  from  a  forging 
having  comparatively  thin  walls,  and  it  is  hardened  and  heat- 
treated  to  increase  its  elastic  limit  and  tensile  strength.  It 
also  carries  a  delay-action  fuse  in  the  nose  that  is  of  interest- 
ing construction,  as  will  be  described  later.     The  cavity  in  the 


the  high-explosive  material  in  the  shell  upon  impact.  The 
cartridge  case  carries  a  heavy  charge  of  smokeless  powder — 
generally  nitro-cellulose — and  also  a  primer  in  the  base  end 
somewhat  similar  in  construction  to  that  used  in  the  British 
shell.  This  projectile  has  a  muzzle  velocity  of  over  1900 
feet  per  second,  and  as  the  shell  proper  is  heat-treated  it  has 
considerable  destructive  effect  when  the  high-explosive  con- 
tained within  it  is  detonated. 

Armor-plerclner  Projectiles 

Following  the  introduction  of  iron  sheathing  for  ships,  it 
was  found  that  the  ordinary  cast-iron  high-explosive  projec- 
tile did  not  readily  pierce  the  plate,  so  that  it  became  neces- 
sary to  produce  a  projectile  which  would  pierce  the  armor. 
This  was  accomplished  by  Sir  W.  Palliser,  who  invented  a 
method  of  hardening  the  head  of  the  pointed  cast-iron  shell. 
This  was  done  by  casting  the  projectile  point  downward  and 
forming  the  head  in  an  iron  mold;  the  metal  at  the  point 
being  suddenly  chilled  became  intensely  hard,  while  the  rest 
of  the  casting  remained  comparatively  soft.  The  casting 
when  partially  cold  was  taken  out  of  the  mold  and  thrown 
down  in  the  sand,  where  it  was  allowed  to  cool  off  gradually.^ 
These  shells  proved  very  effective  against  wrought-iron  armor. 


Fig.    4.     Condition   of   an   American   3-inch   High-explosive   Shrapnel   after   being   exploded    upon   Impact      (Annnal    Report,    SmitluoDian   lutitution,    1914) 


shell  is  generally  filled  with  a  high-explosive  known  as  mele- 
nite,  the  base  of  which  is  picric  acid.  The  melenite  which  is 
used  in  the  cavity  of  the  shell  itself  is  poured  in  while  in  a 
liquid  form  and  solidifies  upon  cooling.  The  exploder,  shown 
extending  from  the  end  of  the  fuse  into  the  explosive,  is 
filled  with  melenite  in  powder  form.  The  characteristics  of 
the  detonator  and  bursting  charge  have  to  be  similar  in  order 
tliat  the  greatest  possible  shattering  effect  may  be  produced. 
The  fuse  used  in  this  shell  is  also  of  the  delay-action  type 
and  enables  the  projectile  to  penetrate  earthworks  or  fortifi- 
cations before  detonation  takes  place.  The  cartridge  case  is 
similar  to  that  used  on  the  shrapnel  shell  and  is  filled  with 
smokeless  powder    (nitrocellulose)    in  stick  form. 

The  Russian  3-inch  high-explosive  shell  is  shown  at  D 
In  Fig.  3.  The  shell  proper  Is  made  from  a  forging  that  Is 
heat-treated  before  or  after  machining,  depending  on  the 
practice  followed.  This  must  have  an  elastic  limit  of  not 
less  than  62,000  pounds  per  square  inch  and  a  tensile  strength 
of  118,000  pounds  per  square  inch.  This  shell  also  carries 
a  detonating  fuse  in  its  nose,  and  upon  reference  to  the  illus- 
tration it  will  be  noted  that  it  differs  considerably  from  any 
of  the  fuses  previously  Illustrated.  This  fuse  is  not  of  the 
delay   type,   but   is    practically   instantaneous   and    detonates 


but  had  little  effect  against  steel  armor  plates.  An  improved 
shell  was  then  devised  which  was  made  from  forged  steel 
with  a  point  hardened  so  as  to  pierce  the  armor.  This  pro- 
jectile is  generally  formed  from  steel  containing  both  nickel 
and  chromium,  and  sometimes  tungsten.  Armor-piercing 
shells  are  generally  cast  from  a  special  mixture  of  chrome- 
nickel  steel,  melted  in  a  crucible  and  afterward  forged  Into 
shape.  The  shell  is  then  thoroughly  annealed,  bored  inter- 
nally and  turned  ,on  the  exterior  in  a  lathe.  The  heat-treat- 
ment consists  in  hardening  the  head  of  the  projectile  and 
tempering  it  in  such  a  manner  that  the  rear  portion  is  reduced 
in  hardness  so  as  to  render  it  extremely  tough,  whereas  the 
point  is  extremely  hard.  There  are  two'  types  of  armor- 
piercing  shells;  one  is  known  as  a  shot  and  is  used  for  pierc- 
ing armor,  carrying  a  light  bursting  charge.  The  other  is 
known  as  a  shell;  it  carries  a  much  heavier  bursting  charge, 
is  longer,  has  thinner  walls,  and  is  much  more  destructive. 
As  shown  at  D  In  Fig.  2,  the  armor-piercing  shell  is  similar 
in  shape  to  the  common  high-explosive  shell  shown  at  C, 
with  the  one  exception  that  the  walls  are  much  thicker  and 
the  point  of  a  still  greater  thickness.  In  order  to  greatly 
reduce  the  air  resistance  encountered  in  flight,  armor-pierc- 
ing shells  are  provided  with  a  long  pointed   outer  covering 
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for  the  head.  It  was  also  found  that  it  an  armor-piercing 
shell  having  a  hardened  nose  struck  an  armor  plate  with 
great  force,  the  force  of  the  blow  shattered  the  head  and 
made  it  ineffective.  'A  soft  steel  cap  was  then  placed  on  the 
shell;  this*  gave  the  point  support  and  greatly  improved  the 
chances  of  the  projectile  getting  through  a  hard  armor  plate 
unbroken.  One  of  the  plausible  theories  advanced  as  to  the 
Ineffectiveness  of  an  uncapped  head  is  as  follows:  When  an 
uncapped  projectile  strikes  the  extremely  hard  face  of  a 
modern  armor  plate,  the  whole  energy  of  the  projectile  Is 
applied  at  the  point,  and  the  high  resistance  of  the  face  of  the 
plate  puts  the  very  small  arc  at  the  point  of  the  projectile  to 
a  stress  greater  than  the  metal  can  resist.  The  point  is 
therefore  broken  or  crushed  and  the  head  of  the  projectile  is 
flattened.  This  greatly  reduces  the  penetrating  power  and 
results  in  the  point  of  the  projectile  being  practically  welded 
to  the  armor  plate.  When  a  capped  projectile  strikes  a  hard 
plate,  the  resistance  of 
the  plate  is  distributed 
over  a  greater  area, 
and,  In  addition,  the 
point  Is  supported  by 
the  soft  metal  cap.  Con- 
sequently, the  point  is 
not  deformed  and  pass- 
es through  the  plate. 

The  specifications  for 
the  test  governing  the 
manufacture  of  armor- 
piercing  projectiles  are 
very  stringent  and  re- 
quire that  the  shell  per- 
forate a  hard-face  ar- 
mor plate  as  thick  as 
the  caliber  of  the  pro- 
jectile without  break- 
ing the  point.  In  other 
words,  a  G-inch  projec- 
tile is  required  to  com- 
pletely perforate  a  G- 
inch  armor  plate  and 
pass  through  it  in  an 
unbroken   condition. 

General  Methods  of  Manu- 
facturing HlBh-explo- 
slve  Shells 

At  present  there  are 
two  general  methods 
of  manufacturing  high- 
explosive  shells.  One 
is  to  make  the  shell 
from  bar  stock,  remov- 
ing the  excess  material 
to  form  the  cavity  by 
moans  of  high-power 
drilling  machines, 
whereas  the  other  is 
to  forge  the  shell  to  ap- 
proximately the  correct 
shape.  Until  within  the 
Inst  few  years,  cast- 
iron  shells  were  used 
quite  extensively; 
those  were  cast  in  sand 
molds  using  a  core  to 
form  the  cavity.  Great  dimculty,  however,  was  experienced 
iu  obtaining  a  casting  free  from  flaws  and  other  imperfec- 
tions, and  this  method  has  generally  been  superseded  by 
either  the  forged  or  bar  stock  shell.  When  the  shell  is  made 
from  bar  stock,  it  is  usually  found  necessary  to  fit  a  gas  plug 
In  the  base  end  to  eliminate  any  chances  of  piping.  At 
present,  cast-iron  shells  are  still   used   for  target   practice. 

High-explosive  shells  are  made  iu  three  distinct  types  as 
has  been  already  mentioned.  They  are  those  with  a  solid 
base  carrying  a  nose  fuse,  those  with  a  solid  nose  carrying  a 
base  fuse,  and  those  with  an  open  nose  and  base  carrying  a 
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nose  fuse.  If  the  shell  is  intended  to  carry  a  nose  fuse,  the 
base  end  is  shaped  in  forging  by  the  press  and  the  nose 
subsequently  formed  to  shape  by  a  nosing-in  die.  In  small 
shells  of  about  2  inches  diameter,  the  nose  when  red-hot  can 
be  spun  over  in  the  lathe  by  properly  formed  tools.  How- 
ever, it  is  usually  closed  in  by  a  press.  For  base  fuse  shells, 
the  nose  is  produced  by  the  forging  machine  and  the  base  is 
subsequently  formed  by  pressing  the  metal  to  the  required 
shape. 

Generally  speaking,  the  operations  on  a  British  high-explo- 
sive shell  when  made  from  forgings  are  as  follows:  Bar 
stock  of  the  required  diameter  is  first  cut  off  into  billet 
lengths,  then  these  billets  are  heated  to  about  1900  degrees 
F.,  and  by  subsequent  piercing  and  drawing  operations  are 
drawn  out  to  the  correct  length  and  diameter.  Following 
this,  the  mouth  end  and  base  end  are  trimmed  and  faced  off. 
Then  several  operations  are  performed  on  the  external  diam- 
eter of  the  shell,  such 
as  turning,  grooving, 
etc.  The  shell  is  then 
held  in  a  chuck  and 
several  operations  are 
performed  on  the  cavi- 
ty, after  which  it  is 
nosed-in,  the  final  op- 
erations consisting  in 
machining  the  nose, 
pressing  on  the  band, 
machining  it.  testing, 
etc.  After  the  shell 
has  been  completely 
machined,  it  is  filled 
with  lyddite.  In  filling 
the  shell,  great  precau- 
tions are  taken  to  pre- 
vent the  melted  lyddite 
(which  contains  picric 
acid)  from  coming  in 
contact  with  certain 
materials,  such  as  com- 
binations of  lead  and 
soda,  which  produce 
sensitive  picrates.  The 
shells  are  consequently 
painted  externally  with 
a  special  non-lead  paint 
and  lacquered  inter- 
nally w^ith  a  special 
lacquer.  The  picric 
acid  is  then  melted  in 
a  pot,  the  temperature 
being  carefully  con- 
trolled. Then  certain 
ingredients  are  added 
to  reduce  the  melting 
temperature  of  the  pic- 
ric acid.  The  melted 
material  is  then  poured 
into  the  shell  through 
a  bronze  funnel,  the 
latter  forming  a  space 
for  the  exploder.  In 
cooling,  the  material 
solidifies  into  a  dense 
hard   mass. 

The  French  high-explosive  shell  was  adopted  In  18S6.  Tbe 
high-explosive  used  in  this  shell  was  melenite  and  it  was 
originally  put  into  an  ordinary  cast-iron  common  shell  hav- 
ing thick  walls.  Afterward  a  forged  steel  thin-walled  shell 
was  introduced,  as  shown  at  C  in  Fig.  3.  The  general  manu- 
facturing methods  on  this  shell  are  first  rutting  off  a  billet  of 
the  required  length,  heating  and  forging.  The  French  shell 
is  made  with  thin  walls  and  consequently  is  hardened  and 
heat-treated  in  order  to  give  it  the  correct  tensile  strength. 
The  operations  on  the  French  shell  differ  from  those  on  the 
Uritish  shell  in  that  no  machining  is  done  on  the  Inside  of 


Condition  of  a  3-lnch  Amorican   Common  Hl(rli-oiplo»iTe   ShoU   after  paulnf 
through    a    Stool    Plate    and    into    a    Bank    of    Sand,    and    aftar    buratlBf 
(Annual    Report    SmithsonUin    Inatitution.     1914) 
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the  shell  or  the  cavity.  Usually  after  forging,  the  forgings 
are  pickled.  Then  the  base  end  Is  faced  and  centered,  the 
external  diameter  is  turned,  after  which  the  shell  is  nosed-in. 
Following  the  nosing-in  operation,  the  shell  is  hardened  and 
tempered,  after  which  it  is  faced  off  on  the  nose  end,  bored, 
reamed,  threaded  and  finally  ground  or  turned  on  the  exter- 
nal diameter;  after  this  the  rifling  groove  is  cut,  the  rifling 
band  pressed  in  and  turned  to  shape.  In  order  to  avoid  the 
formation  of  picrates,  the  interior  of  the  shell  is  lacquered, 
and  the  external  surface  painted  with  a  non-acid  paint.  The 
melenite  is  then  melted  and  poured  in. 

HIGH-EXPLOSIVE  SHELL  FUSES 

Various  types  and  forms  of  fuses  or  detonators  are  used 
in  high-explosive  shells,  some  governments  using  a  plain  type 
of  concussion  fuse  held  in  the  base  end  of  the  shell,  and  to 
which  no  gaine  is  attached.  This  fuse,  of  course,  is  set  off 
upon  the  Impact  of  the  shell  against  fortifications  or  other 
obstructions.  Others  use  percussion  fuses  of  extremely  com- 
plicated design  which  are  provided  with  exploders  that  extend 
down  into  the  cavity  in  the  shell.  These  carry  a  detonating 
primer  and  exploding  material  for  detonating  the  high-explo- 
sive contained  in  the  cavity  of  the  shell.  Where  ordinary 
black  powder  is  used  to  burst  the  shell  a  high-power  detonator 
is  not  necessary.  The  direct-action  or  impact  fuses,  of  course, 
are  more  simple  in  construction  than  the  combination  time 
and  percussion  fuses,  and  they  are  usually  made  of  material 
that  will  withstand  considerable  pressure  without  crushing. 

High-explosive  shell  fuses  may  be  divided  into  two  distinct 
groups:    First  those  that 
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explode  instantaneously 
upon  impact,  and  sec- 
ond, those  that  explode 
shortly  after  impact,  or 
in  other  words,  those  in 
which  the  detonating  ac- 
tion is  slightly  delayed. 
From  the  standpoint  of 
design  and  operation 
these  groups  are  subject 
to  a  still  further  divi- 
sion. For  example,  some 
fuses  are  started  or  "un- 
loaded" by  the  gas  pres- 
sure in  the  gun,  others 
upon  rotation,  and  some 
a  combination  of  both. 
Then  there  are  the  types 
employing  split  rings, 
centrifugal  bolts, 
springs,  etc.,  or  a  combination  of  two  or  more  different 
actions. 

Uommon  Type  of  Concussion  Fuse 
A  common  type  of  concussion  or  direct-action  fuse  which 
fits  in  the  nose  of  the  shell  and  is  set  off  upon  impact  is 
shown  at  A  in  Fig.  6.  The  fuse  body  and  other  important 
members  are  made  from  steel  of  sufficient  strength  to  be 
discharged  from  the  gun  without  rupture,  but  upon  striking, 
the  needle  disk  is  crushed  in  and  the  needle  explodes  the 
detonator  which,  in  turn,  explodes  the  powder  in  the  base  of 
the  fuse.  At  B  in  Fig.  G  is  shown  the  common  type  of  con- 
cussion fuse  used  in  the  base  of  high-explosive  shells.  In 
this  fuse,  before  firing,  the  needle  pellet  is  held  back  by  a 
central  spindle  which  has  a  pressure  plate  attached  to  its  rear 
end.  A  centrifugal  bolt  is  also  inserted  for  additional  safety, 
which   is   released   by   the   rotation   of   the   shell.     In   action, 

this  fuse  works  as 
follows:  Upon  the 
discharge  of  the 
projectile  from  the 
gun,  the  gas  pres- 
sure pushes  in  the 
pressure  plate  so 
that  the  central 
spindle  is  carried 
»•■     „     T,       ^  J  ,     .      ■        „     ..         forward,   unlocking 
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Fig.    8.     Frankford    Arsenal    Centrifugal    Type    of    Base    Fercuttion    Fuh 

bolt.  The  needle  pellet  is  then  free  to  move  forward  and 
explode  the  detonating  cap  when  the  shell  strikes.  These 
two  types  of  fuses  are  not  very  extensively  used  at  the  present 
time,  and  have  been  superseded  in  general  by  more  compli- 
cated but  effective  fuses. 

American  Base  Percussion  Fuse 
In  American  high-explosive  shells  fired  from  one-  and  two- 
pounders,  as  well  as  from  six-pounders  and  2.38-inch  field 
guns,  the  type  of  fuse  shown  in  Fig.  7  is  used.  This  fuse  is 
of  simple  construction  and  depends  for  its  action  upon  the 
expanding  of  a  split  ring  A.  As  the  primer  end  of  the  fuse 
is  toward  the  interior  of  the  shell  the  flame  passes  from  the 
priming  charge  B  directly  to  the  bursting  charge  in  the  shell 
without  passing  through  the  body  of  the  fuse  itself.  The 
primer  cup  contains  the  percussion  composition  and  priming 

charge,  and  is  enclosed 
at  its  outer  end  by  means 
of  a  brass  disk  C  secured 
in  place  by  crimping 
over  the  outer  end 
of  the  primer  holder,  or 
brass  closing  screw  D. 
The  act  of  arming  this 
fuse  is  simple,  and  as 
previously  explained,  de- 
pends upon  the  expand- 
ing of  the  split  ring, 
which  is  accomplished 
when  the  shell  strikes  a 
solid  body. 

Centrifugal  Type  of  Base 
Percussion  Fuse 
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In  the  case  of  ring- 
resistance  fuses,  or  in 
fact,  in  any  fuse  the  ac- 
tion of  which  depends 
upon  the  longitudinal  stresses  developed  by  the  pressure  in 
the  gun,  the  conditions  of  safety  in  handling  and  certainty 
of  action  are  not  all  that  could  be  desired.  A  fuse  which  is 
armed  by  the  centrifugal  force  developed  by  the  rotation  of 
the  projectile,  and  which  is  safe  until  the  maximum  velocity 
of  rotation  is  nearly  obtained,  is  secured  in  the  Frankford 
arsenal  fuse  shown  in  Fig.  8,  where  a  separate  view  of  the 
expanding  centrifugal  plunger  is  also  shown,  presenting  the 
firing  pin  in  the  armed  position. 

This  fuse  is  used  in  shells  fired  from  mountain  guns, 
howitzers  and  mortars.  It  is  made  up  of  two  principal  parts, 
the  body  A  and  the  closing  screw  B,  which  are  held  in  the 
steel  stock  C;  this  also  carries  the  detonating  charge.  The 
primer  or  detonating  agent  is  also  held  in  the  nose  of  the 
fuse,  and  to  reach  the  exploder  the  flame  passes  through  a 
small  vent  in  the  primer  closing  screw  D  to  the  guncotton, 
which  facilitates  and  increases  the  igniting  effect.  The  cen- 
trifugal plunger,  shown  in  the  armed  position  at  H,  is  made 
in  two  parts,  which  when  the  fuse  is  at  rest  are  held  together 
by  the  pressure  of  a  spiral  spring  F  contained  in  the  cylindri- 
cal bushing  G  secured  to  each  end  of  the  plunger  halves. 
The  spring  exerts  its  pressure  on  half  of  the  plunger  through 
the  bolt  /.  Pivoted  in  a  recess  in  one  half  of  the  plunger  is 
the  firing  pin  J.  which,  when  the  fuse  is  at  rest  is  held  with 
its  point  below  the  front  surface  of  the  plunger  by  the  lever 
action  of  the  link  K  that  Is  pivoted  to  the  other  half.  When 
subjected  to  the  action  of  centrifugal  force  developed  by  the 
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rapid  rotation  of  tlie  projectile  in  passing  from  tiie  bore  of 
the  gun,  ttie  two  lialves  of  tlie  plunger  separate.  This  separ- 
ating movement  causes  the  rotation  of  the  firing  pin  J,  the 
point  of  which  is  now  held  in  advance  of  the  front  surface 
of  the  plunger,  to  pierce  the  brass  primer  shield  and  ignite 
the  detonating  composition.  When  the  fuse  is  armed  the 
end  of  the  link  K  rests  on  the  pivot  of  the  firing  pin,  thus 
affording  support  to  the  firing  pin  when  it  strikes  the  per- 
cussion primer.  The  amount  of  separation  of  the  plunger 
parts  is  limited  by  the  nut  M  coming  to  a  bearing  on  a 
shoulder  In  the  bushing  0,  and  thus  preventing  the  diameter 
of  the  expanding  plunger  from  equalling  the  full  diameter 
of  the  hole  in  the  fuse  body.  A  stud  screwed  into  the  head 
of  the  fuse  stock  engages  a  corresponding  slot  cut  through 
the  bottom  of  both  plunger  halves  and  insures  the  rotation 
of  the  plunger  with  the  shell.  The  strength  of  the  spring  F 
is  adjusted  so  that  the  fuse  will  not  arm  until  its  rapidity  of 
rotation  is  a  certain  percentage  of  that  exerted  in  the  shell 
in  which  it  is  used,  and  so  that  It  will  surely  arm  whenever 
the  rapidity  of  revolution  approximates  the  speed  of  rotation 
of  the  shell  when  fired.  In  the  case  of  the  parts  of  the  plun- 
ger being  accidentally  separ- 
ated and  the  fuse  armed  by  a 
sudden  jolt  or  jar  in  trans- 
portation or  handling,  the  re- 
action of  this  spring  will  im- 
mediately bring  the  plunger 
back  to  its  unarmed  position. 

British  Hifc'h-explOBive  Fuse 

The  fuse  shown  in  Fig.  9 
is  known  as  the  Uritish  100- 
graze  high-explosive  fuse, 
and  It  is  used  in  British 
higli-explosive  shells  that  are 
firod  from  field  and  mountain 
guns.  This  fuse  explodes 
upon  impact  only  and  screws 
into  the  nose  of  the  shell. 
All  of  the  parts  of  this  fuse 
except  the  adapter  and  galne 
are  made  from  brass  or 
bronze.  It  operates  as  fol- 
lows: When  the  shell  is 
fired,  and  before  it  com- 
mences Its  rotary  motion  im- 
parted by  the  rifling  in  the 
gun  bore,  the  impact  of  the 
explosive  charge  in  the  case 
causes  the  combined  top  and 
bottom  detent  A  and  B  re- 
spectively, to  drop  back  and 
compress  the  detent  spring 
C  The  detent  assembly,  as 
will  be  seen,  is  n\ade  in  two 
pieces,  and  as  the  stem  A  Is 
free  to  move  out  of  align- 
ment it  drops  to  one  side,  by 
the  action  of  gravity,  when  it  is  forced  back;  thus  It  Is 
caught  by  the  edge  of  the  counterbored  hole  and  prevented 
from  taking  its  original  position. 

By  this  time  the  centrifugal  action  of  the  shell  throws 
centrifugal  bolt  D,  whose  path  is  now  clear,  out  of  the  way  of 
the  graze  pellet  E.  The  only  member  that  now  prevents  de- 
tonation is  the  hair  spring  t\  The  slightest  impact  causes 
the  relatively  heavy  graze  pellet  to  jump  forward  and  explode 
the  shell.  The  primer  that  is  held  in  the  counterbored  end 
of  the  graze  pellet  is  exploded  upon  impact  with  needle  (J, 
and  from  here  the  flame  extends  down  into  the  other  explo- 
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sives  in  the  gaine  as  will  be  described  later.  The  primer  in 
pellet  E  is  loaded  with  a  composition  composed  of  45  parts 
chlorate  of  potassium,  23  parts  sulphide  of  antimony  and  32 
parts  fulminate  of  mercury.  The  different  constituents 
are  measured  by  weight,  and  are  loaded  into  the  primer  cup 
under  a  pressure  of  600  pounds,  after  which  the  cup  carrying 
the  explosive  charge  is  dried. 

Should  the  primer  in  pellet  E,  for  any  reason,  fall  to 
explode,  there  is  a  second 
detonation  that  takes  place 
simultaneously.  As  will  be 
seen  in  the  view  to  the  right, 
the  lower  end  of  pellet  E  Is 
tapered  and  Is  seated  In  a 
cross  hole  in  the  percussion 
pellet  //.  When  the  graze 
pellet  moves  forward,  pellet 
H  is  released  and  the  centri- 
fugal action  combined  with 
spring  /  drives  the  pellet  car- 
rying needle  J  against  primer 
K.  exploding  it.  The  flame 
passes  through  four  small 
holes  in  the  needle  holder  L, 
thence  into  the  chamber  and 
from  there  down  into  the 
gaine  containing  the  deto- 
nating charges. 

The  gaine  is  held  to  the 
fuse  body  by  adapter  H.  It 
is  provided  with  three  cham- 
bers "S,  0  and  P,  which  con- 
tain different  higb-ezploslves, 
each  succeeding  one  being  of 
greater  power  than  the  last. 
Chamber  P  is  filled  with  lyd- 
dite in  flake  form.  The  flame 
from  the  detonating  primers 
flrst  explodes  the  material  in 
chamber  N,  then  that  In 
chamber  0  and  then  that  In 
chamber  P,  which  causes 
sui'h  a  terrific  shattering  et- 
fe.'t  that  the  lyddite  in  the 
shell  is  detonated  and  blows  the  shell  to  atoms — some  parts 
to  the  fineness  of  sand.  It  is  stated  upon  good  authority 
that  after  a  shell  has  been  detonated  It  Is  impossible  to  find 
the  galne  or  its  parts,  so  terrific  Is  the  effect  of  the  explosion. 

Rus.slnn  Hiifh-exploslve  Fuse 

The  Russian  high-explosive  fuse  or  detonating  head  used 
in  high-explosive  shells  Is  shown  in  Fig.  10.  This  detonating 
head  explodes  upon  impact,  and  the  gaine  Is  a  part  of  the 
head,  extending  down  Into  the  explosive  material  in  the 
cavity  of  the  shell.  It  operates  In  the  following  manner: 
The  force  of  impact  of  the  shell  against  a  solid  body  over- 
comes the  resistance  of  spring  A  and  stirrup  B.  allowing 
striker  rod  C  to  move  forward  into  the  cavity  occupied  by 
spring  A.  Attached  to  the  lower  end  of  striker  rod  C  Is  m 
detonator  pellet  D.  This  carries  a  charge  of  mercury  ful- 
minate and  in  coming  in  contact  with  the  steel  needle  E  Is 
exploded.  The  flame  passes  from  this  detonator  down  into 
the  detonating  composition  held  in  the  base  of  the  fuse  &nd 
ignites    It,    thus   exploding   the   high-explosive    material    held 
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in  the  cavity  of  the  shell.  Needle  E  is  held  in  a  steel  plug  F 
and  the  latter  is  kept  from  moving  up  with  striker  rod  C 
by  means  of  a  striker  casing  G  which  is  crimped  around  it 
as  shown  and  extends  up  through  the  body  of  the  fuse,  com- 
ing in  contact  with  the  lower  face  of  the  head  plug  H.  In 
order  that  the  body  of  this  detonator  be  capable  of  resisting 
considerable  shock,  it  is  made  from  high  tensile  strength 
steel,  generally  alloy  steel,  of  about  110,000  pounds  per  square 
inch    tensile   strength. 

French  High-explosive  Fuse 

A  high-explosive  shell  fuse  of  the  delay-action  type  used  in 
the  French  75-mlllimeter  high-explosive  shell  is  shown  in 
Fig.  11.  This  is  provided  with  a  safety  head  and  is  carried  in 
the  nose  of  the  shell.  In  action,  this  fuse  works  as  follows: 
Upon  the  discharge  of  the  projectile  from  the  bore  of  the  gun 
the  gas  pressure  overcomes  the  resistance  of  spring  A.  This 
causes  bushing  B  to  drop  back,  and  stirrup  C,  which  is  held 
to  it  as  shown,  grips  the  head  of  plunger  D.  Plunger 
D,  it  will  be  noticed,  completely  envelopes  firing  pin  E  and 
prevents  the  detonator  F  from  being  accidentally  discharged. 
When  this  plunger  is  withdrawn  it  exposes  the  firing  pin  E, 
which  is  riveted  to  the  retainer  G,  and  does  not  move  with 
the  plunger. 

The  fuse  is  now  in  the  armed  position,  and  as  soon  as  it 
strikes  a  solid  body  the  resistance  of  springs  I  and  J  Is 
overcome  and  primer  F  is  thus  free  to  contact  with  firing 
pin  E.  The  flame  from  primer  F  ignites  guncotton  A',  and 
the  powder  surrounding  it.  This  ignites  the  compressed  gun- 
powder in  cups  L  and  M,  which  results  in  quite  a  powerful 
explosion  and  explodes  the  detonating  composition  in  cup  N. 
This,  in  turn,  explodes  the  detonator  0  which  is  filled  with 
melenite  in  fiake  form.  It  will  be  seen  from  this  that  the 
fuse  does  not  detonate  the  high-explosive  composition  in  the 
shell  instantaneously,  but  causes  a  series  of  explosions,  finally 
resulting  in  the  detonation  of  the  melenite  in  the  shell  by  the 
exploder  which  extends  into  it.  All  the  working  parts  of 
this  fuse  are  made  from  brass  or  bronze  with  the  exception 
of  safety  cap  P,  nose  0,  cup  R  and  exploder  cup  S;  these 
are  made  from  steel. 

LOADING  PROPELLING  CHARGES  IN  GUNS  AND  HOWITZERS 

In  the  early  cannon  the  spherical  shot  and  powder  charges 
were  rammed  in  from  the  muzzle  of  the  gun  the  same  as  in 
loading  small  arms.  It  was  not  until  early  in  the  eighteenth 
century — in  fact,  1845 —  that  a  successful  breech  loading  gun 
was  designed.  In  this  case,  the  projectile,  which  bore  a 
marked  resemblance  to   the  present-day  type,   was  placed   in 


the  gun  from  the  breech  end  with  a  propelling  charge  of 
black  powder  packed  in  behind  it,  the  vent  being  closed  by  a 
hinged  door.  Following  this,  several  different  types  of  breech 
closing  mechanism  were  developed,  and  in  England  in  1854 
the  Armstrong  breech  loading  gun  was  designed.  The  pro- 
jectile and  propelling  charge,  however,  were  still  made  up  in 
separate  units,  and  it  was  not  until  the  middle  of  the  nine- 
teenth century  that  fixed  ammunition  was  used  in  field  guns. 
In  early  cannon  the  barrels  were  made  from  either  bronze  or 
cast  iron,  bronze  being  used  for  field  guns  and  cast  iron 
for  large  coast  artillery.  These  two  metals  were  subsequently 
abandoned,  and  forged  steel  was  used  in  their  place. 

Fixed  Ammunition 

Fixed  ammunition  is  the  name  given  to  that  class  of  shells 
in  which  the  propelling  charge  for  the  projectile  is  held  in  a 
cartridge  case  attached  to  the  rear  end  of  the  projectile.  In 
other  words,  the  projectile,  propelling  charge  and  firing  mem- 
ber or  primer  form  a  complete  unit.  The  diagram  at  A 
in  Fig.  12  shows  a  sectional  view  of  a  3-inch  field  gun  with 
the  complete  round  of  ammunition  inserted  in  the  breech. 
Here  it  will  be  noticed  that  the  gun  is  chambered  to  receive 
the  projectile  and  cartridge  case,  and  carries  a  breech-block 
containing  the  striker  mechanism.  Upon  the  operation  of 
the  striker  mechanism,  firing  pin  a  hits  primer  6,  igniting 
the  percussion  cap  in  its  head  which,  in  turn,  ignites  the 
black  powder  charge  in  the  body  of  the  primer  itself.  The 
propellant  in  cartridge  case  c  is  now  ignited,  and  almost  in- 
stantly converted  into  a  gas.  The  gas  thus  formed  occupies 
a  much  greater  volume  than  the  original  material,  with  the 
result  that  the  projectile  c  is  started  on  its  journey  through 
the   bore   of  the   gun. 

As  soon  as  the  projectile  starts  forward,  the  copper  rifiing 
band  d  is  forced  into  the  rifling  grooves  in  the  bore  of  the 
gun,  which  are  located  in  a  helical  path.  This  results  in 
the  projectile  being  rotated  at  the  same  time  that  it  advances. 
In  addition  to  rotating,  the  rifling  band  also  centers  the  pro- 
jectile and  at  the  same  time  prevents  the  propelling  gas  from 
escaping  past  it.  Modern  propellants,  by  virtue  of  their  in- 
gredients, are  of  the  slow-burning  variety,  and  consequently 
the  gas  pressure  increases,  with  the  result  that  the  projectile 
increases  in  velocity  from  the  time  that  it  leaves  the  breech 
until  It  reaches  the  muzzle  of  the  gun.  To  provide  for  this, 
the  rifling  grooves  in  some  guns  are  not  made  of  a  uniform 
twist,  but  increase  in  pitch  as  they  reach  the  muzzle  of  the 
gun.  For  example,  in  the  3-inch  American  quick-firing  field 
gun,  the  rifling  grooves  start  at  the  breech  with  a  twist  of  one 
turn  in   .''lO  calibers,  and  increase  to  one  turn  in  25  calibers 
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at  a  distance  of  2i/i  calibers  from  the  muzzle.  It  is  therefore 
evident  that  as  the  velocity  of  the  projectile  is  increased, 
the  speed  of  rotation  upon  its  axis  is  accelerated.  This  in 
part  accounts  for  the  comparatively  flat  trajectory  of  the 
modern  high-power  quick-firing  gun  in  comparison  with  the 
older   and   less   efficient  guns. 

Loading'  Howitzers  and  Mortars 

A  howitzer  differs  from  a  quick-flring  field  gun  in  several 
ways.  First,  the  barrel  is  much  shorter;  second,  no  cartridge 
case  is  used  (except  for  medium-caliber  howitzers  where  a 
short  case  is  sometimes  used);  third,  the  muzzle  velocity  is 
only  about  one-half  that  of  a  quick-firing  gun  of  the  same 
caliber;  and  fourth,  it  is  used  for  high-angle  firing,  particu- 
larly against  troops  protected  by  entrenchments  or  other 
shelter.  The  diagram  B,  Fig.  12,  shows  a  section  through 
the  barrel  of  a  4.5-inch  howitzer.  It  will  be  noticed  that  the 
projectile  /  is  not  fixed  to  the  cartridge  case  g  but  is  separ- 
ated from  it.  The  ditTerence  between  this  cartridge  case  and 
the  one  shown  at  A  is  in  length  only.  The  howitzer  cart- 
ridge case  is  of  a  length  equal  to  about  one-half  the  caliber, 
and  carries  a  comparatively  light  propelling  charge  of  smoke- 
less powder  h,  that  is  held  in  the  case  by  wads.  Having 
the  ammunition  arranged  in  this  manner  makes  possible  the 
varying  of  the  charge  depending  upon  tlie  results  wanted. 
In  larger-bore  howitzers,  6-inch  caliber,  a  charge  of  powder 
In  the  form  of  doughnuts  or  large  disks  is  used.  These  are 
placed  directly  in  the  breech  of  the  gun,  and  no  cartridge 
case  is  used. 

Another  type  of  gun  that  bears  a  marked  resemblance  to 
the  howitzer  is  the  mortar.  These  are  classified  under  two 
principal  headings,  field  or  trench,  and  coast-defense  mortars. 
This  gun  differs  from  the  howitzer  only  in  the  length  of  the 
barrel,  the  latter  being  still  shorter  than  that  of  the  howitzer. 
Fixed  ammunition  is  never  used  in  a  mortar,  and  its  chief 
application   is   tor  high-angle  and   vertical   firing. 

Loadinfr  PropelUnfr  Chartres  In  Larsre-callber  Rapid-fire  Guns 

Fixed  ammunition  is  used  In  rapid-fire  guns  from  the 
1-pounder  (1.45  inch)  up  to  and  sometimes  including  G-inch 
guns.  In  guns  of  a  larger  caliber  than  this  the  projectile 
and  propelling  charges  are  separated.  Fig.  13  shows  a  sec- 
tion taken  through  the  chamber  and  barrel  of  a  6-inch  rapid- 
Ire  gun.  Here  it  will  be  noticed  that  the  projectile  i  is  sepa- 
rate, and  located  between  the  projectile  and  the  breech-block 
is  a  propelling  charge  of  smokeless  powder  and  detonating 
cap  contained  in  silk  bags  ;,  the  number  of  bags  depending 
on  the  size  of  the  gun  and  the  weight  of  the  charge  put  up 
in  each.  These  bags  are  made  from  raw  silk  with  the  ends 
made  double-ply.  and  between  the  two  pieces  at  each  end 
's  placed  a  priming  charge  of  black  powder  quilted  in  in 
squares  of  about  2  inches,  and  uniformly  spread  over  the 
surface.  The  charge  used  for  propelling  a  projectile  of  this 
particular   size   of   ,cim    weighs   about    24    pounds   and    conse- 


quently only  two  bags  would  be  needed.  The  obturator  fc 
acts  as  a  gas  check  and  at  its  rear  end  carries  the  electric 
primer.  In  larger-bore  guns  several  bags  of  smokeless  pow- 
der are  inserted.  For  instance,  in  the  16-inch  American  gun 
six  bags  containing  a  total  of  666.5  pounds  of  smokeless  pow- 
der are  used.  The  method  of  igniting  the  powder  charge  is 
by  means  of  either  a  friction  or  electric  primer  shown  at  A, 
B  and  C  in  Fig.  14.  The  primer,  of  course,  is  not  a  part  of 
the  propelling  charge,  but  is  held  in  the  breech-block  of  the 
gun. 

FRICTION.  ELECTRIC  AND  PERCUSSION  PRIMERS 
Various  types  of  primers  are  used  in  howitzers  and  field 
guns  for  igniting  the  propelling  charges.  For  guns  using 
fixed  ammunition  the  primer  is  carried  in  the  base  of  the 
cartridge  case,  whereas  for  guns  firing  "loose"  projectiles  the 
primer  is  held  in  the  breech-block.  Inasmuch  as  large  and 
medium  size  caliber  projectiles  will  receive  attention  in  the 
following  article,  it  would  seem  advisable  to  describe  briefiy 
two  of  the  principal  types  of  primers  used  in  the  breech- 
blocks of  guns.  Fig.  14  shows  the  common  type  of  friction 
primer  which  may  be  fired  either  by  friction  or  by  electricity. 
This  primer  comprises  a  brass  case  a  held  in  the  breech- 
block of  the  gun,  and  carrying  an  interior  case  6  enclosing 
the  firing  or  igniting  elements.  When  used  as  a  friction 
primer,  an  angular  pellet  c  of  friction  composition  is  pressed 
into  case  h  and  rests  on  a  vulcanite  washer  d.  This  washer 
supports  the  friction  composition  and  prevents  it  from  crumlv 
ling  when  rod  c  is  pulled  to  ignite  the  primer.  The  inner 
end  of  firing  rod  c  is  loosely  surrounded  by  serrated  cylin- 
der g  the  latter  being  embedded  up  to  the  serrations  in  the 
friction  composition.  The  inner  end  of  the  firing  rod  is 
provided  with  a  head  that  operates  upon  cylinder  g.  and 
these  parts  are  securely  held  in  place  by  forked  lever  h 
and   nut  i.     (See  enlarged   section   at   B.) 

In  operation,  when  rod  e  is  pulled,  serrated  cylinder  g  is 
drawn  through  the  composition  c  and  ignites  It.  The  conical 
end  of  the  cylinder  is  then  drawn  to  its  seat  in  the  rear  part 
of  the  primer  and  prevents  the  escape  of  gas  at  the  rear. 
The  flame  from  the  friction  composition  passes  through  vents 
in  closing  nut  i  and  ignites  the  priming  charge  of  compressed 
and  loose  black  powder  in  the  body  of  the  primer.  The  re- 
sulting explosion  blows  out  the  cemented  brass  cup  ;  In  the 
mouth  of  the  primer  and  thus  allows  the  flame  to  pass  through 
the  breech-block  to  the  propelling  charge  In  the  breech  of 
the  gun. 

In  order  to  adapt  this  primer  for  electric  firing,  rod  r 
is  covered  with  an  insulating  cylinder  k  and  enters  the  primer 
through  vulcanite  plug  1.  Rod  c  is  in  electric  contact  with  the 
serrated  cylinder  g.  but  this  is  insulated  from  the  primer  body 
by  washer  d  and  the  pellet  of  friction  composition  which 
Is  a  non-conductor  of  electricity.  The  electric  circuit  is  com- 
pleted by  platinum  wire  »i  that  Is  soldered  to  fork  A  and 
nut  i.  An  igniting  charge  of  guncotton  surrounds  the  wire. 
In  operation,  when  the  primer  is  Inserted  in  the  gun,  In- 
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sulated  button  n  on  rod  e  is  grasped  by  an  electric  contact 
piece  through  which  the  electric  current  passes.  The  passage 
of  the  electric  current  beats  the  platinum  wire,  igniting  the 
guncotton  and  the  priming  charge  of  powder.  In  this  primer 
the  frictional  and  electrical  elements  are  independent  and 
when  It  fails  to  fire  by  electricity  it  may  still  be  fired  by 
friction. 

Percussion  Primers 

In  fixed  ammunition  where  the  cartridge  case  forms  a  unit 

with  the  projectile,  the  firing  is  done  by  means  of  a  primer 

held  in  the  cartridge  case.     D  in  Fig.   14  shows  the  primer 

used  in  the  head  of  American  3-inch  cartridge  cases.    This 
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Fig.    14.     Friction,    Electric    and    Percussion    Primers 

is  known  as  the  110-grain  percussion  primer,  and  consists  of  a 
brass  case  o  resembling  in  shape  a  small-arms  cartridge  case, 
in  which  a  percussion  cap  is  held.  The  head  or  rear  end  of 
the  primer  case  is  countersunk  to  form  a  cup  shaped  recess 
in  which  the  percussion  primer  proper  p  is  located.  The 
latter  consists  of  a  cup,  anvil  and  percussion  composition. 
The  percussion  composition  is  composed  of  the  following 
Ingredients: 

Ingredients  Per  Cent 

Chlorate   of   Potash 49.6 

Sulphide   of  Antimony 21.5 

Glass   (ground)    16.6 

Sulphur    8.7 

Owing  to  the  danger  involved  in  the  handling  of  mixtures 
containing  fulminate  of  mercury,  the  Franktord  Arsenal  has 
abandoned  this  ingredient  and  substituted  the  ingredients 
given  above  for  use  in  the  service  primers. 

The  percussion  cap  recess  is  connected  with  the  interior 
of  the  primer  case  by  two  small  vents.  The  body  of  the  case 
contains  110  grains  of  black  powder  that  constitutes  the  rear 
"priming"  or  igniting  charge  for  the  smokeless  powder  pro- 
pellant.  This  black  powder  is  inserted  in  the  case  under  a 
pressure  of  36,000  pounds  per  square  inch,  and  is  pressed  into 
the  primer  body  around  a  central  wire  which  is  then  with- 
drawn leaving  a  longitudinal  hole  the  full  length  of  the 
powder  charge.  Eight  radial  holes  are  then  drilled  through 
the  primer  body  and  compressed  powder,  thus  affording  six- 
teen vents  for  the  free  exit  of  the  black  powder  flames  to  the 
smokeless  powder  charge.  After  filling  the  case,  the  front 
end  is  closed  by  a  cardboard  wad  covered  with  shellac  and 
the  radial  perforations  are  covered  by  a  tin  foil  wrapper  so  as 
to   retain   any   loose   black   powder   and   exclude   moisture. 

In  action,  the  firing  pin  hits  the  percussion  cap  and  ex- 
plodes it.  This  ignites  the  black  powder  charge,  and  the 
flames  from  the  latter  shoot  out  through  the  vents  in  the 
case  and  Ignite  the  smokeless  powder  charge.  In  order  to 
make  the  combustion  of  the  smokeless  powder  complete,  a 
second  igniting  or  priming  charge  is  generally  used.  In  the 
3-lnch  shell  this  additional  charge  consists  of  Vi  ounce  of 
black  powder  which  is  contained  in  a  disk  shaped  bag  placed 
in  the  case  directly  in  front  of  the  smokeless  powder  charge. 
Another  percussion  primer  which  differs  considerably  from 
that  illustrated  at  D  in   Fig.   14   is  shown   in  Fig.   15.     This 


particular  primer  is  used  in  British  18-pound  cartridge  cases. 
It  comprises  a  brass  cup  A,  threaded  on  the  external  diame- 
ter so  as  to  screw  Into  the  pocket  in  the  head  of  the  case, 
and  recessed  and  threaded  to  receive  the  anvil  B.  This,  in 
turn,  is  counterbored  to  receive  a  brass  ball  C  and  is  also 
provided  with  three  fire  holes.  It  is  backed  up  by  means  of 
a  plug  D,  the  latter  being  sealed  with  a  paper  disk  E  secured 
with  Pettman's  cement.  Seated  on  the  head  of  anvil  B  is  the 
percussion  composition  F  which  is  pressed  Into  the  form  of  a 
cup  and  inside  of  which  is  located  a  tin  foil  washer.  The 
percussion  composition,  known  as  the  1.2-gTain  composition 
consists  of  the  following  ingredients: 

Ingredients  Per  Cent 

Sulphide   of  Antimony 54.5 

Chlorate   of   Potash 36.5 

Glass    (ground)     3 

Powder    ( mealed )    3 

Sulphur    3 

In  the  front  end  of  the  primer  enclosed  by  brass  closing 
disk  G  is  a  charge  of  RFG'  powder.  Separating  the  closing 
disk  and  the  powder  is  a  paper  disk  H  secured  with  Pettman's 
cement.  The  closing  disk  G  is  held  in  place  by  spinning 
over  the  front  edge  of  cup  A. 

In  action,  the  firing  pin  comes  directly  in  contact  with  the 
percussion  cap  F,  exploding  it  and  causing  the  flames  to  pass 
through  the  vents  in  anvil  B  and  plug  D.  Paper  disk  E  is 
thus  ignited  together  with  the  powder  charge  in  the  front 
end  of  the  primer.  The  resulting  pressure  forces  out  the 
center  of  closing  disk  G  which  is  weakened  by  six  radial 
slots.  The  flame  then  passes  to  the  secondary  powder  charge 
in  the  base  of  the  cartridge  case,  thus  effecting  complete 
combustion  of  the  propelling  charge.  In  order  to  prevent 
the  escape  of  gas  back  through  the  vents  in  the  primer  before 
complete  combustion  has  taken  place,  soft  brass  ball  C  is  In- 
serted in  the  anvil.  As  soon  as  the  powder  in  the  front  of 
the  primer  is  ignited  the  resultant  back  pressure  forces  the 
ball  into  the  circular  seat  in  the  anvil  and  effectively  prevents 
the  further  escape  of  gas. 

Combination  Electric  and  Percussion  Primer 

The  United  States  Navy  uses  a  combination  electric  and 
percussion  primer  in  rapid-fire  guns  of  the  type  shown  at  C 
in  Pig.  14.  When  fired  by  percussion  the  percussion  cap  r  is 
not  struck  directly  by  the  firing  pin,  but  the  point  of  the  pin 
forces  in  the  head  of  the  cup  t  and  this,  in  turn,  advances 
plug  s.  The  method  of  igniting  this  primer  electrically  is  as 
follows:  Ignition  is  effected  through  the  brass  cup  t  to 
which  one  end  of  the  platinum  wire  u  is  soldered.  A  small 
quantity  of  guncotton  surrounds  this  wire.  Electric  contact 
is  made  with  cup  (  by  the  insulated  firing  pin  of  the  gun. 
This  cup  is  Insulated  from  the  body  of  the  primer  by  the 
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Flff.    16.     Feircussion    Primer    used    in    British    Cartridge    C&ses 

cylinder  w  and  bushing  v,  both  made  of  vulcanite.  The  brass 
contact  bushing  y  to  which  the  other  end  of  the  platinum  wire 
is  soldered  completes  the  electrical  connection. 

EXPLOSIVES.  DETONATORS  AND  FULMINATES 

Reference  to  Fig.  3  will  show  that  a  high-explosive  shell 
of  the  fixed-ammunition  type  comprises  four  principal  parts, 
namely,  the  projectile  itself,  fuse  (detonating!  cartridge  case 
and  primer.  The  projectile  carries  the  high-explosive  which 
when  detonated  produces  such  a  powerful  shattering  effect 
that  the  steel  shell  is  blown  into  atoms.     The  high-explosive 
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In  the  shell  Is  detonated  by  other  very  powerful  explosives 
that  are  contained  in  the  gaine  of  the  detonating  fuse.  In 
the  fuse  proper  as  many  as  four  different  classes  of  explo- 
sives are  used,  namely,  fulminate  of  mercury,  black  powder 
picric  acid  and  other  compounds  of  a  similar  nature  so  com 
bined  as  to  make  their  explosive  effect  of  different  strengths 
The  cartridge  case  carries  a  propellant,  usually  nitro-cel 
lulose  or  nitroglycerine,  that  Is  put  up  in  the  form  of  flakes 
long  tubes,  perforated  grains  or  flat  strips.  It  also  contains 
either  one  or  two  charges  of  common  black  powder.  One 
charge  is  located  between  the  smokeless  powder  and  the 
projectile.  The  other  is  located  next  to  the  primer  pocket, 
and  assists  the  priming  charge  in  effecting  complete  combus- 
tion of  the  propelling  charge.  The  last  or  fourth  member  is 
the  primer.  This  usually  contains  two  explosive  agents, 
namely,  fulminates  or  chlorates,  and  black  powder. 
Classification  of  Exploalves 
The  explosives  used  in  high-explosive  shells,  cartridge 
cases,  fuses  and  primers,  may  be  divided  into  three  general 
classes,  namely,  (1)  progressing  or  propelling  explosives — 
known  as  "low"  explosives;  (2)  detonating  or  disruptive  ex- 
plosives— known  as  "high-explosives";  (3)  detonators,  known 
as  "fulminates"  or  "chlorates."  The  first  of  these  includes 
black  gunpowder,  smokeless  powder,  and  black  blasting  pow- 
der; the  second,  dynamite,  nltro-glycerine,  guncotton,  etc.; 
the  third,  fulminates  and  chlorates.  In  all  classes  of  explo- 
sives, the  effect  of  the  explosion  Is  dependent  upon  the  quan- 
tity of  gas  and  heat  developed  per  unit  of  weight,  the  volume 
of  the  explosion,  the  rapidity  of  reaction  and  the  character  of 
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the   confinement,    if   any,    in    which    the   explosive   charge    is 
placed. 

Black  Gunpowder 
The  most  common  of  all  explosives  is  black  gunpowder. 
The  earliest  known  use  of  gunpowder  was  in  the  sixteenth 
century  and  nt  that  time  it  was  used  in  the  form  of  fine 
powder  or  dust.  No  marked  improvement  was  made  in  gun- 
powder until  1860,  when  General  Rodman  of  the  Ordnance 
Department  of  the  United  States  Army  discovered  the  princi- 
ple of  progressive  combustion.     This  consisted  in  using  larger 


grains  of  greater  density  so  that  the  rate  of  combustion  could 
be  more  uniformly  controlled.  The  increased  density  dimin- 
ished the  rate  of  combustion,  so  that  black  powder  In  this 
form  developed  less  gas  In  the  first  instant  of  combustloo. 
and  the  volume  of  gas  increased  as  the  projectile  moved 
through  the  bore  of  the  gun.  Black  gunpowder  is  usually 
made  up  of  a  mechanical  mixture  of  niter,  charcoal  and  sul- 
phur in  the  proportions  of  70  parts  niter,  15  charcoal  and  10 
sulphur.  The  niter  furnishes  the  oxygen  to  burn  the  charcoal 
and  sulphur,  and  the  charcoal  furnishes  the  carbon,  whereais 
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the  sulphur  gives  density  of  grain  to  the  powder  and  lowers 
its  point  of  ignition. 

The  manufacture  of  black  gunpowder  Is  comparatively  sim- 
ple. The  ingredients  are  first  ground  and  pulverized,  after 
which  the  correct  proportions  of  each  ingredient  are  inti- 
mately mixed  in  an  incorporating  mill  consisting  of  two 
heavy  iron  wheels  mounted  to  run  in  a  circular  bed.  The 
product  is  called  a  "mill  cake."  The  "mill  cake"  is  then 
subjected  to  pressure  in  a  hydraulic  press  and  forms  what  Is 
known  as  a  "press-cake."  The  cake  from  the  press  is  then 
broken  up  into  grains  by  passing  through  rollers  and  the 
grains  are  graded  by  passing  through  sieves.  The  grains  are 
either  glazed  by  rotating  in  drums  with  or  without  graphite, 
which  gives  a  uniform  density  to  the  surface.  When  special 
forms  are  to  be  given  to  the  powder,  dies  are  used  to  obtain 
the  desired  shape.  This  is  done  after  the  powder  has  been 
thoroughly   mixed   and   formed    Into   "press-cake." 

Black  powder  or  gunpowder  Is  used  in  primers,  fuses,  and 
also  in  the  cartridge  case  as  an  additional  priming  charge 
for  completing  the  combustion  of  the  propelling  charge.  In 
the  early  use  of  high-explosive  shells,  black  gunpowder  was 
also  used  as  a  bursting  charge,  but  in  recent  years  this  has 
been  supplemented  by  other  and  more  powerful  high- 
explosives. 

Smokeless  Powder 

The  modern  smokeless  powders  are  put  up  into  many  dif- 
ferent forms,  but  all  have  the  same  base,  namely  guncotton. 
The  invention  of  guncotton  is  credited  to  a  German  chemist 
Schoonbcin  who,  In  1846,  discovered  a  substance  that  be 
called  "cotton  powder."  Further  improvements  were  later 
made  in  the  manufacture  of  guncotton  by  General  Von  Lenk 
and  Sir  Frederick  Abel.  Two  of  the  principal  smokeless 
powders  are  nitro-cellulose  and  nitro-glycerine.  As  has  been 
previously  stated,  the  base  of  these  explosives  Is  guncotton, 
but  the  final  stages  in  their  manufacture  are  handled  In  a 
somewhat  different  manner.  For  Instance,  In  the  manufac- 
ture of  nitro-glycerlne,  a  mineral  Jelly  Is  added. 

Manufacture  of  Quncotton 

In  the  manufacture  of  guncotton,  the  short  fiber  of  the  cot- 
ton which  is  detached  from  the  cotton  seed  rather  late  In  the 
process  of  removal  is  used.  After  being  bleached  and  puri- 
llcd,  this  is  run  through  a  picker  which  opens  up  the  fiber 
and  breaks  up  any  lumps.  It  Is  then  thoroughly  dried  and 
is  ready  for  nitration.  The  most  generally  used  method  of 
nitration  consists  in  putting  the  cotton  into  a  large  vessel 
nearly  filled  with  a  mixture  of  nitric  and  sulphuric  acid.  The 
sulphuric  acid  is  used  to  absorb  the  water  developed  In  the 
process  of  nitration  which  would  otherwise  dilute  the  nitric 
acid  too  much.  After  a  few  minutes  immersion  the  pot  Is 
rapidly  rotated  by  machinery  and   the  acid  permitted  to  es- 
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cape.  The  nitrated  product  is  then  washed  in  a  preliminary 
way,  removed  from  the  nitrator  and  repeatedly  washed  and 
boiled  to  remove  all  traces  of  tree  acid.  In  the  process  of 
nitration,  the  cotton  has  not  changed  its  appearance,  hut  has 
become  a  little  harsh  to  touch.  The  keeping  qualities  of 
smokeless  powder  are  dependent  upon  the  thoroughness  with 
which  It  is  purified.  At  this  stage  of  the  manufacture  at 
least  five  boilings,  with  a  change  of  water  after  each  boiling, 
covering  a  total  of  forty  hours,  is  necessary.  Following  this 
preliminary  purification  the  cotton  is  cut  up  into  still  shorter 
lengths  by  being  repeatedly  run  between  cylinders  carrying 
revolving  knives.  This  operation  is  necessary,  as  the  cotton 
fibers  are  hollow  tubes,  making  it  difficult  to  remove  the 
traces  of  acid  from  the  interior  unless  they  are  of  very  short 
lengths.  After  being  pulped,  the  cotton  is  given  six  more 
boilings  with  a  change  of  water  after  each,  followed  by  ten 
cold  water  washings.  The  completed  material  is  then  known 
as  guncotton  or  pyro-cellulose. 

Before  adding  the  solvent  (acetone),  the  guncotton  must 
be  completely  freed  from  water.  This  is  partly  accomplished 
in  a  centrifugal  wringer,  but  is  completed  by  compressing 
the  guncotton  into  a  solid  block  and  forcing  alcohol  through 
the  compressed  mass.  To  convert  the  guncotton  or  pyro- 
cellulose  into  nitro-cellulose,  ether  is  added  to  the  pyro-cellu- 
lose thus  impregnated  with  alcohol,  the  relative  proportions 
being  about  two  parts  of  ether  to  one  part  of  alcohol,  by 
volume.  After  the  ether  has  been  thoroughly  incorporated 
in  a  kneading  machine,  the  material  is  compressed  into 
blocks.  This  is  generally  accomplished  in  a  hydraulic  press; 
a  machine  especially  designed  for  this  purpose  is  shown  in 
Fig.  16.  This  press  is  built  by  the  Canadian  Boomer  &  Bosch- 
ert  P*ress  Co.,  Ltd.,  and  is  capable  of  exerting  a  pressure  of 
150  tons  on  the  material.  Reference  to  this  illustration  will 
show  that  this  press  has  three  sets  of  dies  A,  B  and  C,  which 
are  held  on  a  separate  column  on  the  press  upon  which  they 
revolve;  also  two  sets  of  punches  or  male  dies,  set  D  being 
used  for  pressing  the  cotton,  and  the  other  set  E  for  ejecting 
it  after  pressing.  The  base  of  the  machine  is  of  cast  iron, 
through  which  a  number  of  small  holes  are  drilled  to  allow 
drainage  of  the  water  from  the  cotton.  The  chief  advantage 
of  this  press  is  that,  being  provided  with  three  sets  of  dies,  it 
is  possible  to  load  one  set  of  dies  while  another  is  being 
pressed  and  the  cotton  ejected,  thereby  making  the  operation 
practically  continuous.  This  press  is  operated  by  a  pump 
giving  a  pressure  of  1500  pounds  per  square  inch. 

The  size  of  the  compressed  blocks  varies;  in  some  cases 
these  blocks  are  made  10  inches  in  diameter  by  15  inches  long, 
or  are  made  of  square  section.  In  this  operation  the  pyro- 
cellulose  loses  the  appearance  of  cotton  and  takes  on  a  dense 
horny  appearance,  forming  what  is  known  as  a  colloid.  The 
colloid  is  then  transferred  to  a  finishing  press  where  it  is 
again  forced  through  dies  and  comes  out  in  the  form  of  long 
strips  or  rods,  which  are  cut  into  grains  of  the  required 
length.  The  grains  are  then  subjected  to  a  drying  process, 
which  removes  nearly  all  the  solvent  (acetone)  and  leaves 
the  powder  in  a  suitable  condition  for  use.  The  drying  pro- 
cess is  a  lengthy  one,  taking  as  much  as  four  or  five  months 
for  the  larger  grain  powders.  Upon  completion,  the  powder 
is  blended  and  packed  in  air-tight  boxes. 
Cordite 

Cordite  is  the  form  in  which  smokeless  powder  is  used 
by  the  English  government  and  it  is  composed  of  5S  per 
cent  nitro-glycerine,  37  per  cent  guncotton,  and  5  per  cent 
vaseline.  The  vaseline  serves  to  render  the  powder  water- 
proof, and  improves  its  keeping  qualities.  For  use  in  cannon, 
cordite  is  made  into  long  thick  rods  that  are  tubular  in  form 
or  in  the  form  of  perforated  cylinders.  For  heavy  guns  a 
powder  called  cordite  M.  D.  has  lately  been  introduced.  This 
composition  consists  of  30  parts  nitro-glycerine,  65  parts  gun- 
cotton,  and  5  parts  vaseline.  The  reduction  In  the  percentage 
of  nitro-glycerine  was  made  necessary  because  of  the  desire 
to  lower  the  temperature  of  the  explosive  and  the  consequent 
erosion  in  the  bore  of  the  gun. 

Forms  of  Smokeless  Powder  Grains 

The  form  of  grain  in  which  smokeless  powder  is  made 
differs  in  various  countries.     In  foreign  countries,  especially 


in  Germany,  nitro-cellulose  in  the  form  of  long  tubes  similar 
in  shape  to  macaroni  are  used.  Fig.  17  shows  a  few  of  the 
many  forms  in  which  smokeless  powder  is  put  up.  A  shows 
a  tube  which  is  sometimes  as  long  as  two  feet.  Usually, 
however,  the  nitro-cellulose  when  put  up  in  this  form  is  about 
the  length  of  the  chamber  in  the  gun  or  long  enough  to  about 
fill  the  cartridge  case.  Another  way  in  which  nitro-glycerine 
smokeless  powder  is  put  up  is  in  slab  form,  as  shown  at  B. 
In  cartridges  used  by  the  French  government,  this  slab  is 
0.0195  inch  thick  and  %  inch  wide,  and  about  5  to  6  laches 
long.  This  form  of  smokeless  powder  is  also  used  by  the 
Italian  government.  In  the  United  States  Army  service,  the 
nitro-cellulose  powder  is  put  up  in  the  form  of  cylindrical 
grains,  as  shown  at  C  and  D,  which  are  provided  with  seven 
longitudinal  perforations,  one  central  and  the  other  six  equally 
distributed  midway  between  the  center  of  the  grain  and  its 
circumference.  A  uniform  thickness  of  web  is  thus  obtained. 
The  length  and  diameter  of  the  grain  vary  in  powders  for 
different  guns,  the  size  increasing  with  the  caliber  of  the  gun. 
The  length  is  unimportant,  the  web  between  the  perforations 
being  the  factor  that  receives  first  attention.  For  the  3-inch 
rifle,  the  grain  has  a  length  of  about  %  inch,  and  a  diameter 
of  0.195  inch  as  shown  at  D.  For  the  12-inch  rifle,  the  length 
is  114  inch,  and  the  diameter  %  inch  as  shown  at  C.  For 
smaller  guns,  the  grains  are  in  the  form  of  thin  flat  squares, 
as  shown  at  E.  When  used  in  howitzers  or  mortars,  smoke- 
less powder  is  put  up  sometimes  in  the  form  of  tubes,  solid 
and  tubular  rods,  flat  disks,  and  rolled  sheets. 
Hiffh-explosives-Shell  Fillers 

High-explosives  which  are  generally  termed  "shell  fillers" 
are  known  by  various  tradenames,  such  as  emmensite,  lyddite, 
melenite,  maximite,  nitro-benzole,  nitro-naphthaline,  shimose, 
trintitrotoluol,  etc.  The  base  of  such  explosives  as  emmen- 
site, maximite,  lyddite,  melenite  and  shimose  is  picric  acid, 
which  is  secured  from  coal  tar,  subjected  to  fractional  distil- 
lation. The  liquid  which  comes  off  when  this  is  raised  to  a 
temperature  of  150  degrees  C.  is  called  "light"  oil,  and  when 
these  light  oils  have  been  again  distilled,  the  next  fraction  or 
"middle"  oil  is  phenol  or  carbolic  acid.  This  substance  when 
nitrated  gives  off  picric  acid,  or  as  it  is  sometimes  called 
trinitrophenol.  As  a  shell  filler,  this  explosive  may  be 
pressed  into  the  explosive  cavity  or  melted  and  poured  in. 
It  forms  an  unstable  metallic  salt  when  coming  in  contact 
with  the  body  of  the  shell,  and  consequently  in  assembling 
or  in  pouring  the  melted  acid  in  the  shell  it  is  necessary  to 
first  coat  the  cavity  thoroughly  with  a  non-metallic  paint. 
Picric  acid  is  the  basis  of  many  of  the  foreign  shell  fillers 
given  above.  The  difference  in  composition  of  these  various 
explosives  usually  consists  in  the  addition  of  an  ingredient 
(camphor,  nitro-naphthaline,  trinitrotoluene,  etc.)  which  are 
introduced  to  reduce  the  melting   point. 

At  present,  the  most  popular  or  generally  used  shell  filler 
is  T.  N.  T.  (trinitrotoluol).  Although  the  explosive  force  of 
trinitrotoluol  is  somewhat  less  than  that  of  picric  acid,  the 
pressure  of  the  latter  being  about  135,820  pounds  per  square 
inch,  as  against  119,000  pounds  for  trinitrotoluol,  its  advant- 
ages more  than  compensate  for  the  difference.  Trinitrotoluol 
is  obtained  by  the  nitration  of  toluene  obtained  from  crude 
benzol  distilled  from  coal  tar  and  washed  out  from  coal  gas. 
The  crude  benzol  contains  roughly: 

Constituent  Ver   Cent 

Benzine    50 

Toluene    36 

Xylene    11 

Other    Substances    3 

Toluene,  to  be  used  for  the  manufacture  of  trinitrotoluol, 
should  be  a  clear  water-like  liquid,  free  from  suspended 
solid  matter,  and  having  a  specific  gravity  not  less  than 
0.S6S  nor  more  than  0.S70,  at  15.5  degrees  C.  Trinitroto- 
luol, when  pure,  has  no  odor,  and  is  a  yellowish  crystalline 
powder  which  darkens  slightly  with  age.  It  cannot  be  ex- 
ploded by  flame  or  strong  percussion  and  a  rifle  bullet  may 
be  fired  through  it  without  any  effect.  When  heated  to  ISO 
degrees  C.  it  ignites  and  burns  with  a  hea\'}'  black  smoke;  but 
when  detonated  by  a  fulminate  of  mercury  detonator,  it 
explodes  with  great  force,  giving  off  a  black  smoke.  Shells 
containing  this  explosive  first  used  on  the  Western  battlefront 


December,  1915 


MACHINERY 


277 


were  given  such  names  as  "coal-boxes,"  "Jack  Johnson,"  "Black 
Maria's,"  etc.,  by  the  Allies. 

In  the  United  States  service,  picric  acid,  explosive  "D"  and 
trinitrotoluol  are  used  as  shell  fillers.  High-explosive  shells 
containing  explosive  "D"  with  a  small  charge  of  picric  acid 
surrounding  the  detonator  are  used,  and  in  high-explosive 
shrapnel,  trinitrotoluol  is  used  as  a  matrix.  Trinitrotoluol 
may  also  be  detonated  with  a  fulminate  of  mercury  detonator 
augmented  by  a  small  amount  of  trinitrotoluol  in  loose 
crystals. 

The  Russians  and  Austrians  use  a  high-explosive  known  as 
ammonal,  in  which  12  to  15  per  cent  of  trinitrotoluol  is 
mixed  with  an  oxidizing  compound,  ammonium  nitrate,  a 
small  amount  of  aluminum  powder  and  a  trace  of  charcoal. 
This  high-explosive  gives  somewhat  better  results  than  plain 
trinitrotoluol,  but  has  the  one  disadvantage  of  easily  collect- 
ing moisture,  and  consequently  must  be  made  up  in  air-tight 
cartridges.  The  British  are  now  using  an  improved  com- 
pound of  this  character,  which  is  so  prepared  that  trouble  is 
not  experienced  with  the  collection  of  moisture. 

Fulminates  and  Chlorates 
The  action  of  fulminates  is  more  powerful  than  either  the 
low-  or  high-explosives  described.  They  can  be  readily  deto- 
nated by  slight  shock  or  by  the  application  of  heat  and  are 
used  in  primers  for  setting  off  the  propelling  charge  in  the 
cartridge  case,  and  in  fuses,  either  of  the  plain  percussion  or 
combination  time  and  percussion  types.  The  most  common 
fulminate  is  made  by  dissolving  mercury  in  strong  nitric 
acid  and  then  pouring  the  solution  into  alcohol.  After  an 
apparently  violent  reaction,  a  mass  of  fine,  gray  crystals  of 
fulminate  of  mercury  is  produced.  The  crystalline  powder 
thus  produced  is  washed  with  water  to  free  it  from  acid,  and 


is  then  mixed  with  glass  ground  to  a  fine  powder.  Because 
of  its  extreme  sensitiveness  to  heat  produced  by  the  slightest 
friction,  it  is  usually  kept  soaked  in  water  or  alcohol  until 
needed. 

A  common  mixture  of  fulminate  of  mercury  for  use  in 
primers  contains  the  following  ingredients: 

InsreillentH  Per  Ont 

Fulminate  of  Mercury 50 

Chlorate  of  Potassium 20 

Glass    ( ground )     30 

The  ground  glass  must  be  sifted  through  a  sieve  having 
100  meshes  to  the  linear  Inch.  To  the  mixture  given  is  added 
0.25  per  cent  of  tragacanth  gum  and  a  trace  of  gum  arable. 
This  composition  is  placed  in  the  primer  while  moist;  after 
compression  the  primer  cap  is  dried  for  ten  days  at  a  tem- 
perature of  88  degrees  F.,  and  for  twelve  days  at  111  degrees 
F.  Then  the  exterior  surface  of  the  parchment  covering  the 
mixture  is  coated  with  a  thick  varnish  composed  of  0.891 
gallon  of  95  per  cent  alcohol,  2.75  pounds  of  shellac,  and  0.5 
pound  resin.  The  varnished  primers  are  dried  at  a  room 
temperature  for  five  or  six  days. 

In  primers  used  in  British,  American  and  some  of  the 
foreign  cartridge  cases,  the  fulminate  of  mercury  detonator 
is  not  used,  but  is  replaced  by  a  composition  generally  called 
chlorate  of  potassium.  A  corainon  mixture  includes  the  fol- 
lowing  ingredients: 

InKro.lli-ntu  Per   Cfnt 

Chlorate    of    Potassium 49.6 

Sulphide   of   Antimony 25.1 

Glass    (ground)     16.6 

Sulphur    8.7 

This  composition  is  less  dangerous  to  handle  than  fulmin- 
ate of  mercury,  and  also  has  much  less  erosive  effect  on  the 
bore  of  the  gun. 


■   FORGING    ■ 
HIGH-EXPIDSIVE  SHELLS 
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HE    preliminary 

stages     in     the 

forging  of  a 
high-explosive  shell 
do  not  differ  mate- 
rially from  those 
through  which  a 
shrapnel  shell  passes  as  de- 
scribed in  the  April  number 
of  Machinkry.  Since  the 
article  referred  to  has  been 
published,  however,  many  im- 
provements have  been  ef- 
fected, and  a  variety  of  new 
methods  of  accomplishing 
the  work  have  been  devised. 
At  present,  the  preliminary 
stages  in  the  manufacture  of 
high-explosive  shell  forgings 
are  carried  on  in  one  of  two 
ways:  The  first  is  to  use  hot- 
drawn  bar  stock  which  Is  cut 
up  into  billets  of  the  required 
length  in  cutting-off  or  shear- 
ing machines;  and  the  sec- 
ond is  to  cast  billets,  varying 
in  length  and  diameter  de- 
pending on  the  size  of  shell. 
These  billets  are  then  cut  up 
into  blanks  of  the  required 
lengths   for   forging. 

In  one  of  the  prominent 
Canadian  plants  engaged  In 
this  work,  billets  for  British  4.5 
high-explosive  shells  are  cast  In 
ingot  molds  to  33  inches  in  length 
by  4 15/16  Inches  diameter.  Following 
the  casting,  the  billets  are  thrown  down  Into 
the  sand  and  allowed  to  cool  off.  The  next  operation  is  to 
cut  the  billets  up  into  sections  9%  inches  long.  This  is 
done  in  a  lathe  where  the  bar  is  partially  severed  at  the 
required  points  and  then  taken  out  of  the  lathe  and  broken 
up.  The  teats  are  finally  cut  off  on  a  planer,  leaving  the 
blanks  in  a  suitable  condition  for  forging.  When  the  forgings 
are  made  from  bar  stock,  cut  off  from  hot-rolled  bars,  the 
high-power  cutting-off  machine  is  generally  used,  as  will  be 
described  later. 

FortflnK  British  4.5  HiB-h-explosive  Shell  Blanks 

Several  different  methods  have  been  used  in  the  Canadian 
plants  in  forging  high-explosive  shell  blanks.  One  prominent 
concern,  in  the  early  stages  of  this  work,  adopted  the  method 
shown  in  Fig.  18  for  forging  4.5  high-explosive  shell  blanks. 
To  start  with,  a  blank  4  13/16  inches  in  diameter  by  9  inches 
long  was  used.  This  was  heated  in  a  furnace  to  1950  degrees 
F.  for  about  45  minutes,  and  when  it  had  acquired  the  correct 
forging  temperature  it  was  taken  out  and  dropped  into  the 
die  o  shown  at  4  in  Fig.  18.  One  operator  then  quickly 
placed  the  guide  b  over  the  die  and  put  in  the  punch  c.  The 
steam  hammer  was  then  operated  and  punch  c  started  into 
the  billet.  When  the  punch  had  been  driven  in  far  enough 
to  get  a  good  start,  it  was  removed,  cooled  off  In  water,  guide 
b  removed,  the  punch  replaced,  and  three  or  four  more  blows 
delivered,  finishing  the  billet  as  shown  at  B.  The  next  oper- 
ation was  performed  In  a  hydraulic  press  of  500  tons'  capacity. 
The  billet  was  again  h«ated  to  the  correct  temperature,  placed 


II 


in    llie    die    as    shown 
at    C    and    drawn    up 
to  the  shape  shown  at 
D.    This  was  done  in 
one  stroke  of  the 
press.      A    final    forg- 
ing  or   drawing   oper- 
ation was  then  accomplished 
as  shown  at  E  and  F.      As 
will  be  noticed  in  this  case, 
the  forging  is  forced  through 
two  dies  that  are  5  1/16  and 
4  15/16    inches    in    diameter, 
respectively.     The  forging  as 
completed     was     4%     inches 
diameter,      by      12^4      inches 
long,    with   a   base    V^    inch 
thick.      After    the    forgings 
were  removed  from  the  die, 
they    were    allowed    to    cool, 
after    which    they    were    in- 
spected. 

The  method  just  described 
has  been  improved  upon 
somewhat  by  the  concern  us- 
ing it.  The  new  method  is 
illustrated  in  Figs.  19  and  20. 
In  Fig.  20,  is  shown  the  350- 
ton  hydraulic  press  used  to 
complete  the  forging  in  one 
"shot."  The  billet,  as  will  be 
seen  from  Fig.  19,  is  4.8 
inches  diameter  and  9^ 
inches  long.  This  is  cut  off 
from  a  cast  billet,  as  previously 
lescribed,  and  is  placed  in  a  furnace 
heated  by  fuel  oil,  where  it  is  left  until 
it  reaches  a  temperature  of  about  1900  to  1950 
degrees  F.  It  is  then  pulled  out  by  a  long  bar  with  a  bent 
end,  dropped  onto  a  sheet-iron  slide,  and  carried  over  near 
the  hydraulic  press.  Here  it  is  quickly  picked  up  by  one  of 
the  operators  and  placed  on  a  block,  where  all  the  excessive 
scale  is  removed  by  means  of  a  scoop.  It  is  then  dropped 
into  the  die  and  the  press  operated.  In  this  particular  case, 
no  bushing  or  guide  is  used  to  center  the  punch,  and  it  is 
allowed  to  descend  freely  into  the  heated  billet,  extruding  it 
around  the  punch.  The  punch  and  die  are  kept  lubricated 
with  a  mixture  of  graphite  and  oil  and  are  also  cooled  by  a 
stream  of  water  after  each  billet  has  been  pierced.  In  this 
operation  the  forging  is  drawn  out  In  one  "shot"  from  9 Mi 
to  13%  inches  in  length,  and  sometimes  it  even  exceeds  14 
inches.  The  shape  of  the  die  and  the  size  and  shape  of  the 
finished  forging  are  shown  at  B  in  Fig.  19.  The  production 
on  this  operation  is  220  in  eight  hours,  and  four  men  are 
required,  three  to  attend  to  the  press  and  one  to  the  furnace. 

Foryriner  Russian  3-inch  Hlg-h-exploslve  Shell  Blanks 

A  very  complete  and  interesting  forging  equipment  is  used 
by  the  Laconia  Car  Co.,  Laconia,  N.  H.,  for  turning  out  3-Inch 
Russian  shrapnel  forgings  at  the  rate  of  3000  per  day.  In 
this  plant  the  bulldozer  is  used  for  perforffling  both  the  pierc- 
ing and  drawing  operations  on  the  forgings  as  will  be  de- 
scribed later.  Russian  high-explosive  shell  forgings  are  made 
from  steel  containing  50-point  carbon  and  are  also  high  in 
manganese.  Great  difficulty  has  been  experienced  in  cutting 
these  bars  off  with  cold  saws,  and  the  Laconia  Car  Co.  has 
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employed  with  success  a  Cleveland  Punch  &  Shear  Co.'s  shear, 
shown  in  Fig.  22.  This  machine  Is  provided  with  cuttlng- 
oft  blades  made  from  special  shear  blade  steel,  which  are 
formed  to  the  shape  of  the  bar.  About  3000  pieces  are  cut 
off  between  grindings  of  the  shear  blade.  The  bars  are  about 
20  feet  long  and  3<4  inches  in  diameter,  and  the  billets  are 
cut  off  to  6%  inches  in  length.  The  machine  makes  about 
five  strokes  per  minute. 

After  cutting  off,  the  billets  are  placed  in  a  furnace  of  the 
type  shown  in  Fig.  21,  which  has  been  built  especially  for  this 
work  by  this  company.  Here  the  blanks  are  heated  to  2250 
degrees  F.  These  furnaces  are  of  the  open-hearth  down-draft 
type,  built  to  the  dimensions  given  in  the  illustration.  The 
heating  space  is  18  inches  at  the  highest  point  of  the  arc, 
and  3  feet  wide  by  5  feet  C  inches  long.     Each   furnace  Is 
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Fig.    18.     Throo-oijoration    Method   of    making   4.6   British 
Higii-expioaive    Shell    Forgings 

provided  with  two  double  burners,  and  la-pouud  air  pressure 
from  a  Sturtevant  fan  is  sufficient  to  operate  them.  In  main- 
taining a  temperature  of  2250  degrees  F.  only  9  gallons  of 
crude  oil  Is  consumed  per  hour  by  each  furnace.  With  these 
furnaces,  a  temperature  of  2850  degrees  F.  can  be  obtained 
without  trouble,  but  the  temperature  required  for  this  work 
seldom  exceeds  2300  degrees. 

The  forging  is  done  on  a  Williams  &  White  size  9-U  bull- 
dozer, as  shown  In  the  initial  illustration  and  the  close-range 
view  Fig.  23.  This  machine  is  capable  of  making  six  strokes 
per  minute  and  a  forging  is  completed  in  two  strokes.  The 
piercing  punches  and  dies  shape  the  piece,  as  shown  at  B 
In  Fig.  25,  whereas  the  drawing  punches  and  dies  complete 
the  forging  as  shown  at  C.  Uy  referring  to  Fig.  23  It  will  be 
noticed  that  the  piercing  and  drawing  dies  are  held  In  a  spc- 
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Fig.     19.     Ono-oporation    Hothod    of    making    4.S    Britiah    Kigh-«iplsilT* 
ShoU    Forging! 

cial  holder  fastened  to  the  bed,  whereas  the  punches  are  held 
on  the  cross-head.  The  two  outer  punches  at  each  side,  A. 
B,  C,  and  D  are  the  drawing  punches,  whereas  the  four  inner 
ones  E,  G,  //,  and  /  are  for  piercing.  There  are  seven  men  In 
the  forging  team  for  each  machine;  one  attends  to  the  furnace, 
one  removes  the  forgings  from  the  furnace,  the  third  man 
starts  and  stops  the  bulldozer  and  looks  after  the  machine. 
On  each  side  of  the  machine  there  are  two  tool-men  and  two 
forgers.  This  machine  will  carry  on  a  piercing  and  drawing 
operation  at  the  same  time. 

The  method  of  operation  is  as  follows:  The  forge-man  get* 
the  hot  billet  from  the  furnace-man  and  puts  it  in  one  of  the 
two  piercing  dies  on  his  side  of  the  machine.  One  blow 
partly  forms  it,  and  he  then  passes  it  on  to  one  of  the  two 
drawing  punches  at  his  side,  the  tool-man  swinging  the  punch 
up  to  permit  the  forging  to  be  removed  and  at  the  same  time 
greasing  the  punch.  The  object  of  having  two  piercing  and 
two  drawing  punches  is  to  allow  one  to  cool  while  the  other 
is  being  used,  the  two  sides  of  the  marliine  being  used  alter- 
nately. 


Fig.    so.     Forging   BritUh   4.6  Hlgb-explodTo   ShslU   la    Ono    Opcratioo 
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Figr.   21.     Furnace  built  by  the  Laconla  Car  Co.,   for  heating   High-explosive    Shell   Blank*   for  Forging 


Fig.  23  shows  clearly  how  the  punches  and  dies  are  held. 
It  will  be  noticed  that  the  piercing  punches  are  shorter  than 
the  drawing  punches  and  that  they  pass  through  the  strip- 
pers A",  which  remove  the  pierced  forging  from  the  punch,  as 
the  forging  is  not  forced  through   the  die  in  being  pierced. 


materially  from  that  used  in  the  production  of  forgings  for 
medium-caliber  shells.  In  the  large-caliber  shells  the  hole' in 
the  nose — when  the  shell  carries  a  nose  fuse — is  small  in 
proportion  to  that  used  in  the  small-caliber  forgings.  Con- 
sequently, a  greater  amount  of  metal  is  turned  in  at  the  nose. 


Fig.    22.     Cutting    off   Blanks    for    Russian    3-inch    High-explosive    Shell 
Forgings    in    a    Shearing    Press 

The  strippers  are  operated  by  the  V-shaped  members  J, 
which  come  up  between  them  and  close  them  in  on  the  punch. 
The  piercing  punches  are  made  from  special  vanadium  steel, 
and  5000  forgings  are  made  before  the  punches  are  worn  out. 
The  drawing  punches  are  also  made  from  vanadium  steel  and 
turn  out  about  3000  be- 
fore giving  out.  For  the 
dies,  white  cast  iron  is 
used,  and  4000  is  the 
limit  obtained  from  one 
die.  The  drawing  dies 
are  made  of  chilled  cast 
iron  and  have  a  life  of 
from  1800  to  2000  forg- 
ings. The  forgings  are 
not  annealed,  but  are 
piled  up  in  a  sand-box 
and  allowed  to  cool 
slowly.  One  team  of 
men  and  one  machine 
will  produce  500  forg- 
ings in  eight  hours  with- 
out  any   trouble. 

Forg-iner  Largre-caliber 

High-explosive  Shells 

At  present  there  are 
two  chief  methods  of 
making  large  high-ex- 
plosive shell  blanks.  One 
of   these   does  not   differ 


Fig.    23.     Arrangement   of   Dies    and    Punches    on    Williams   A    White 
Bulldozer    for    forging    Russian    High-explosive    Shells 

One  method  of  making  these  shells  is  shown  in  Fig.  24.   The 
preliminary  stages  in  the  process  shown  by  the  diagram  at 

A,  B,  C,  D  and  E  are  the  same  as  for  making  an  ordinary 
forging.    For  instance,  the  billet  is  pierced,  as  shown  at  A. 

B,  and  C  by  being  forced  over  punch  d  by  punch  c  acting 

through  die  a.  The 
frame  carrying  die- 
holder  6  then  rises,  and 
stripper-plate  e  removes 
the  pierced  forging  from 
the  punch  as  shown  at 
D.  The  next  step  con- 
sists in  drawing  the 
pierced  forging  through 
dies,  as  shown  at  E. 
The  forging  is  now 
heated  on  the  nose  end. 
taken  to  another  press 
and  dropped  in  the  die 
as  illustrated  at  F.  The 
nosing-in  punch  then  de- 
scends, as  shown  at  G. 
and  closes  in  the  open 
end  of  the  forging  to  the 
shape  shown  at  H. 
Further  operations  con- 
sist in  drilling  out  the 
nose  for  the  fuse,  thread- 
ing it,  etc.,  for  the  re- 
ception of  the  fuse.     In 


Machinery 


Method    of    forging    Large-caliber    High-explosive    Shells 


December,  1915 


MACHINERY 


281 


this  class  o£  forging  no  machining  whatever  is  done  in  the 
cavity  of  the  shell. 

Another  method  of  making  large-caliber  shell  forgings 
which  arc  open  both  on  the  nose  and  base  ends  is  to  use 
seamless  drawn  tubing.  The  first  operation  consists  in  cut- 
ting off  a  piece  of  tubing  of  the  required  length.  It  is  then 
heated  on  one  end  and  taken  to  a  hydraulic  press,  where, 
by  means  of  a  properly  shaped  die  and  punch  the  base  end 
is  upset  in  toward  the  center.  The  forging  is  next  heated  on 
the  opposite  end,  taken  to  another  press  and  nosed-in  in  a 
manner  similar  to  that  shown  at  G  in  Fig.  24.  This  method 
of  making  large  forgings  has  the  advantage  of  saving  con- 
siderable material,  both  in  the  preliminary  stages  and  in  the 
final  machining  operations. 

Forging  Armor-piercing  Shells 

Armor-piercing  shells  are  always  made  with  a  solid  nose. 
The  reason  for  this  is  that  this  type  of  shell   is  used   for 


Fin.    i6.     Russia 


Fig.    26.      Biagram    illustrating    Motliod    of    forging    Armor-piercing    ShelU 

piercing  hardened  armor,  which,  of  course,  calls  for  great 
strength  in  the  nose.  One  method  of  making  armor-piercing 
shells  which  is  also  applicable  to  the  production  of  the  type 
of  high-explosive  shell  used  by  the  U.  S.  government,  is  shown 
in  Fig.  26.  This  method  does  not  differ  in  principle  from 
that  shown  in  I^ig.  19,  except  that  the  shell  is  forged  with  the 
nose  instead  of  the  base  down.  Usually,  the  punch  is  not 
relied  upon  to  center  in  the  billet  accurately,  and  when  this 
is  the  case,  a  centering  bushing  is  used.  The  bushing  is  in- 
serted in  the  top  of  the  die.  the  punch  is  allowe<l  to  descend 
for  a  short  distance  into  the  heated  billet  and  is  then  raised, 
the  bushing  is  removed  and  the  punch  again  advanced.  When 
making  a  forging  in  the  manner  shown  in  Fig.  26.  it  is 
usually  necessary  to  eject  the  forging  and  make  it  follow  the 
punch.  rri>m  wliicli  il  is  removed  by  a  stripper  as  the  punch 
rises. 


HIGH-EXPIDSIVE  SHELLS 


VARIETY  of  methods  are  used  in  machining  the 
British  18-pound  (3.29  Inch)  high-explosive 
shell  shown  in  Fig.  27.  In  the  greater  number 
of  cases,  however,  the  shell  is  machined  from 
bar  stock.  There  are  two  principal  methods 
used  in  machining  from  bar  stock.  One  of 
these,  outlined  in  Table  I  and  described  in  the  following, 
consists  in  cutting  up  bars  of  hot-drawn  stock  into  billet 
lengths;  these  are  then  drilled  and  reamed,  and  afterward 
turned,  etc.  The  other,  while  similar  in  the  final  opera- 
tions, starts  with  turning.  A  bar  generally  sixteen  feet  long  is 
centered  on  both  ends,  then  put  in  the  lathe  and  turned 
down  to  approximately  tbe  finished  size.  After  this,  it  is  cut 
up  into  shell  lengths,  drilled,  reamed,  threaded,  etc. 

Cutting  off  18-pound  Shell  Blanks 

Many  different  methods  are  in  use  for  cutting  off  shell 
blanks.  Usually,  however,  several  blanks  are  cut  off  at  one 
time.  The  Earle  Gear  &  Machine  Co.  has  devised  a  fixture 
for  the  Lea-Simplex  cold  saw  by  means  of  which  nine  bars 
can  be  cut  off  at  one  setting.  The  average  cutting  time  for 
nine  bars  is  nine  minutes,  and  the  production  on  Sii-inch 
bars  is  about  sixty  per  hour. 

Drilling-  and  Reaming 

After  cutting  off,  the  next  operation  is  rough-drilling.  This 
Is  usually  performed  in  a  high-power  drilling  machine  as 
shown  in  Fig.  28.  The  shell  blank  is  held  in  a  special  fixture, 
shown  in  Fig.  29.  This  comprises  two  jaws,  operated  by  left- 
and  right-hand  screws  by  means  of  handwheel  A.  The  top 
part  of  the  fixture  is  of  yoke  form  and  carries  the  drill  guid- 
ing bushing  B.  In  this  particular  case,  the  drilling  is  done 
with  a  "Hercules"  1 13/16-lnch  drill,  rotated  at  115  R.  P.  M. 
and  fed  down  into  the  work  at  a  feed  of  0.017  inch  per 
revolution  of  the  work.  The  hole  drilled  is  S%  inches  deep, 
and  the  production  nine  per  hour.  To  start  the  drill  central 
with  the  blank,  a  bushing  is  slipped  into  the  top  of  the  jig 
and  when  the  drill  has  once  started  properly  this  is  removed. 

The  second  operation  consists  in  rounding  the  bottom,  that 
is,  removing  the  vee  left  by  the  end  of  the  drill.    This  is  done 


with  a  counterboring  tool  which  is  rotated  at  115  R.  P.  M.  and 
fed  down  by  hand.  The  machine  used  is  a  Baker  high-power 
drilling  machine  and  the  production  is  thirty  per  hour.  The 
third  operation  consists  in  reaming  the  hole  to  1.885  inch 
diameter  with  a  reamer  rotated  at  115  R.  P.  M.  and  fed  at 
the  rate  of  0.032  inch  per  revolution  to  S  15/16  inches  deep. 
The   production   is   twelve   per   hour. 

Turning  Band  Groove.  Waving,  etc. 

The  fourth  operation  is  performed  on  a  No.  2-A  Warner  & 
Swasey  turret  lathe  in  the  order  shown  by  the  diagram  Fig. 
30.  This  consists  first  in  rough-turning  the  external  diame- 
ter with  box-tool  A  for  a  distance  of  about  6%  inches  from 
the  base  end  and  removing  i^  inch  from  the  diameter  at  a 
feed  of  0.041  inch  per  revolution  of  the  work;  second,  boring 
gas  plug  recess,  facing  end,  turning  and  forming  radius  with 
tool  B;  third,  rough-forming  band  groove  with  tool  C ;  fourth, 
finish-facing  plug  recess  and  end  with  tool  D;  fifth,  forming 
waves  in  band  groove  from  cross-slide  with  tool  F;  sixth, 
finish-boring,  counterboring  and  chamfering  plug  recess  with 
tool  G;  seventh,  under-cutting  band  groove  with  tool  H.  As 
will  be  seen  the  waving  is  done  from  the  cross-slide,  and  at 
the  same  time  the  work  is  supported  by  a  roller  support  from 
the  turret.  For  the  finishing  cuts,  the  work  is  rotated  at  187 
R.  P.  M.,  and  the  production  is  six  and  one-half  to  seven  per 
hour. 

The  fifth  operation  consists  in  rough-turning  the  nose  in 
a  Reed-Prentice  20-inch  engine  lathe,  as  shown  in  Fig.  31, 
with  a  single  tool  operating  at  a  feed  of  0.071  inch  per 
revolution,  and  with  the  work  revolving  at  56  R.  P.  M.  The 
shell  is  held  in  a  special  draw-in  collet  .1  which  is  supported 
by  a  steadyrest,  as  shown.  Three  cuts  are  required  to  finish 
the  nose  of  the  shell  to  form,  the  tool  being  controlled  in  its 
movement  by  a  cam  located  at  the  rear  of  the  machine.  The 
production  is  twelve  to  fourteen  per  hour. 

The  sixth  operation  is  performed  on  a  No.  2-A  Warner  & 
Swasey  turret  lathe,  as  shown  in  Fig.  32.  In  this  set-up  the 
shell  is  rough-faced  to  length  and  the  clearance  angle  cut 
on  the  nose.  The  recess  is  then  cut  at  the  bottom  of  the 
thread  with  recessing  tool  .1  and  the  hole  reamed  for  thread- 
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ORDER  OF  OPERATIONS,  MACHINES  AND  TOOLS  USED,  AND  PRODUCTION  FIGURES 
ON  18-POUND  BRITISH  HIGH-EXPLOSIVE  SHELLS 


Nuuilwi 

of 
Opera- 


cter    of    Opcratlua 


Feed  la  Incbe* Speed,  K.  P.  M.,  p^H°,^' 


Cutting  Off  Bar  Stock  (9  Bars) 

Drilling  Hole 
'     Rounding  Bottom  of  Hole 

Reaming  Hole 
Turning,  Facing,  Waving,  etc. 

Rough-turning  Nose 
Facing,  Turning,  Recess,  etc. 

Finish-turning 

C.  Bore  and  Drill  Screw  Hole 

Tapping  Screw  Hole 

Face  Recess  in  Base 

Threading  Nose 

Recessing  and  Threading  Base 

Washing  and   Inspecting 

Screwing  in  Base  Plug 

Cutting  Off  Projection 

Riveting  Gas  Plug 

Facing  Base  End 

Cutting  Air  Grooves  in  Waves 

Pressing  on  Copper  Band 

Finishing  Copper  Band 

Varnishing 

Baking 

Cleaning,  Insp.  Screw  In  Plug 

Stamping 

Inspecting 


Earle  Gear  &  Machine  Co. 

Baker  Drill 

Baker  Drill 

Baker  Drill 

2  A  Warner  &  Swasey 

Reed   20-lnch  Lathe 

2  A  Warner  &  Swasey 

Reed   18-inch  Lathe 

Barnes  Drill 

Barnes  Drill 

Fay  &  Scott  16-inch  Lathe 

Holden-Morgan 

Holden-Morgan 

Vise 

Jenckes  Lathe 

High-Speed  Hammer 

Jenckes  Lathe 

Brown-Boggs   Press 

Goldie  &  McCulloch  Press 

Warner  &  Swasey  Lathe 

Bowser  Varnish  Machine 

Crawford  Furnace 

Holden-Morgan  Stamping  Machine 


Huther  Saw 
"Hercules" 

Morrow  Mfg.  Co. 

Morrow  Mfg.  Co. 

Edgar-Allen    Steel 

Edgar-Allen   Steel 


0.017 
Hand 
0.032 
0.041 
0.071 


Edgar-Allen   Steel;  0.028-0.058 
Edgar-Allen   Steel  |        0.047 


115 
115 
115 

187 
56 
78 
100 


Peter  Bros.  Chuck 
Edgar-Allen    Steel 


Wrench 
Edgar-Allen   Steel 


Edgar-Allen    Steel 


Edgar-Allen   Steel 


Gages,  etc. 


Hand 
O.bVl" 


40 
180 


180 

500  Blows 

180 


60 
9 

30 

12 
6%  to  7 
12  to  14 
15  to  17 
12  to  15 

40 

40 

40 

20 
13 


30 
32 
120 
20 
240 
40 
40 
120 
30 
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Ing  to  1.90G  inch  diameter,  1.2  inch  deep,  with  tool  Ji.  A 
light  cut  is  then  taken  across  the  radius  on  the  nose  with 
tool  C  which  carries  a  roller  pilot  and  is  operated  from  the 
cross-slide.  The  work  is  rotated  at  78  R.  P.  M.  for  the  pro- 
filing or  the  radius  cut  at  a  feed  of  0.058  inch  per  revolution. 
The  feed  is  reduced  to  0.028  inch  per  revolution  tor  reaming. 
The  production  is  fifteen  to  seventeen  per  hour. 

The  seventh  operation  consists  in  finish-turning  from  the 
band  groove  to  the  nose  on  an  F.  E.  Reed  IS-inch  engine  lathe 
as  shown  in  Fig.  33.  Here  it  will  be  seen  that  the  cross-feed 
screw  has  been  removed  and  the  movement  of  the  cross-slide 
is  controlled  by  a  former  at  the  rear.  The  shell  is  held  at 
the  closed  end  by  a  two-Jaw  chuck,  and  located  by  a  stop- 
screw  A;  a  plug  is  screwed  into  the  open  end  and  is  sup- 
ported on  the  tailstock  center.  The  work  is  rotated  at  100 
U.  P.  M.  and  the  feed  is  3/64  inch  per  revolution.  One  man 
runs  two  machines  and  the  production  is  twelve  to  fifteen 
per  hour  from  each  machine.  The  eighth  operation  is  to  coun- 
terbore  and  drill  the  grub-screw  hole  A,  Fig.  27,  in  the  nose 
of  the  shell  for  fastening  the  fuse  in  place. 

The  ninth  operation  on  the  shell  consists  in  tapping  the 
screw  hole  with  a  Peter  Bros,  tap  chuck  held  in  a  Barnes  drill. 
It  requires  two  taps  to  finish  this  hole  and  they  are  operated 
at  40  R.  P.  M.  The  production  is  forty  per  hour.  The  tenth 
operation  is  to  face  the  recess  in  the  cavity  in  the  base  end 
of  the  shell  where  the  gas  plug  is  to  be  inserted.  This  is 
performed  In  a  Fay  cS:  Scott  16-inch  engine  lathe,  and  one  cut 
Is  taken  with  a  tool  held  in  a  special  holder.  The  tool  is 
started  at  the  outside  of  the  recess  and  works  in  toward  the 
center.  The  work  is  rotated  at  180  R.  P.  M.  and  the  teed  is 
1/32  Inch  per  revolution;  the  production  Is  forty  per  hour. 

Threadlner  Nose  and  Base  Ends 

The  eleventh  operation  consists  in  threading  the  nose  of  the 
shell.    This  is  performed  in  a  Holden-Morgan  thread  milling 


machine,  as  shown  in  Fig.  35.  A  hob  similar  In  construc- 
tion to  that  described  in  the  following  in  connection  with 
Fig.  34  is  used  for  cutting  the  thread,  and  one  revolution  of 
the  work  completes  the  thread,  which  requires  1.10  minute. 
The  production  is  twenty  per  hour  from  each  machine,  one 
operator  attending  to  two  machines.     The  twelfth   operation 


Flc.    "T.     British    13-pound    High-sxplosivo   Shall 


Fir.    S8.     Baker    Hi(h-poiror    DrilUnc    Hichlno    tt    Work    on    British 
18-pound    Hlgh-exptotiTo    ShelU 

consists  in  recessing  and  threading  the  base  end  of  the  shell 
in  a  Holden-Morgan  threading  machine  of  the  same  type  aa 
those  shown  in  Fig.  35.  Here  one  man  also  runs  two  ma- 
chines, one  being  set  up  tor  recessing  and  the  other  for 
threading.  The  production  is  130  In  ten  hours  from  the  two 
machines.  The  thirteenth  operation  consists  in  washing  In 
hot  soda  water,  after  which  the  shells  are  Inspected. 
Machlninir  the  Gas  Plujr 
Before  any  other  operations  are  performed  on  the  shell, 
however,  the  gas  plug  is  made.    The  gas  plug  B.  Fig.  27,  Is 
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made  from  a  forging  and  is  faced,  turned  and  threaded  on  the 
Holden-Morgan  special  plug  milling  and  threading  machine 
shown  in  Fig.  :'A.  The  plug  is  held  by  the  tail  in  a  special 
draw-in  chuck.  The  first  operation  is  to  rough-turn  and  face 
the  end  of  the  plug,  two  cuts  being  taken.  The  tools  used 
are  located  one  behind  the  other  in  tool-holder  A  that  is  fas- 
tened to  the  front  of  the  cross-slide  operated  by  handwheel  B. 
On  the  rear  of  the  same  slide  is  a  special  holder  C  that  carries 
the  threading  tool.  This  consists  of  a  hob  built  up  of  a  series 
of  concentric  disks  provided  with  cutting  teeth  and  held  on  a 
special  arbor  that  is  driven  by  a  separate  belt  D.     To  cut  the 


Fig.    89.     Fixture    used   in    iiolding    18-poun(\    Shell   Blanks    when    drilling 

thread,  lever  E  is  pulled  down,  withdrawing  a  stop  whicli 
allows  the  spindle  to  "feed"  back  into  the  housing.  The  spin- 
dle driving  mechanism  is  then  shifted  to  slow  speed,  and  the 
spindle  moves  back  at  the  required  pitch — slightly  over  one 
complete  revolution  of  the  work  (which  takes  forty  seconds) 
finishing  the  thread.  The  work  is  rotated  at  200  R.  P.  M.  for 
turning  and  facing,  and  the  production  is  twenty  per  hour. 
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Final  Machining.  Stampintir.  Vartilshins'  and  Inspecting 
The  fourteenth  operation  consists  in  screwing  in  the  base 
plug,  which  is  first  coated  with  red  lead.  Two  men  are  em- 
ployed for  this  operation,  one  inserting  the  plug  and  the 
other  screwing  it  in  with  a  wrench.  The  production  is  thirty 
per  hour.    The  fifteenth  operation  consists  in  hogging  off  the 


Fig.    31.      KuuBu-t 
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projection  on  the  base  plug  in  a  Jenckes  lathe.  First,  a  fac- 
ing cut  is  taken  along  the  plug,  then  the  teat  Is  cut  oCf  and 
finally  a  finishing  cut  is  taken.  The  production  is  thirty-two 
per  hour,  and  the  lathe  is  operated  at  180  R.  P.  M.,  hand  feed 
being   used. 

The  sixteenth  operation  consists  in  riveting  in  the  gas  plug 
with  a  "High-Speed"  hammer  operating  at  500  blows  per 
minute,  as  shown  in  Fig.  36.     The  shell  is  held  on  an  arbor 


2-A    Warner    tc    Swasey 

and  is  spun  around  by  the  operator  as  the  hammer  descends. 
The  production  is  120  per  hour.  The  seventeenth  operation 
consists  in  facing  the  base  in  a  Jenckes  machine,  one  cut  be- 
ing taken  at  a  spindle  speed  of  180  R.  P.  M.  and  1  32  inch 
feed  per  revolution  of  the  work.  The  depth  of  cut  is  3/32 
inch.  The  eighteenth  operation  is  cutting  the  air  grooves  in 
the  waves  in  the  band  groove.  This  is  accomplished  in  a 
Brown-Boggs  inclinable  press  which  carries  a  fixture  in  which 
the  shell  is  located.  The  cuts  are  made  with  a  punch,  shaped 
like  a  cold-chisel,  held  in  the  ram  of  the  press,  and  the  pro- 
duction is  240  per  hour.  In  the  nineteenth  operation  the  cop- 
per  band    is   pressed   into  the   band   groove   in   a  Goldie  & 
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Fig.  34.     Machining  Gas  Plugs  on  Holden>Horgan  Special  Plug  Machine 

McCulloch  hydraulic  press  of  the  six-cylinder  type.  Thrr^o 
squeezes  are  required  to  compress  this  band  and  the  produc- 
tion is  forty  per  hour. 

For  the  twentieth  operation  the  shell  is  brought  back  to  a 
Warner  &  Swasey  brass  woricing  lathe,  where  the  copper  band 
is  turned  to  shape.  The  work  Is  rotated  at  120  R.  P.  M.  and 
roughing  and  finishing  cuts  are  taken.     The  roughing  cut  is 


Fig.    36.     Threading    Nose    and    Base    Ends    of    Shell 
Special   Thread   Milling   Machines 


Holden-Morgan 


taken  from  the  front  slide  and  the  finishing  rut  from  the 
rear.  Tlie  shell  is  supported  by  means  of  a  steadyrest.  The 
production    is    forty    per    hour. 

The    twenty-first    operation    is    varnishing    with    a    Bowser 
siphon  tank,  as  illustrated  in  Fig.  37.     The  varnish  is  poured 


into  the  shell  until  it  is  full;  then  the  shell  is  turned  upside 
down  and  the  varnish  allowed  to  drain  out.  The  number  of 
pieces  varnished  per  hour  is  120.  The  twenty-second  opera- 
tion is  baking  in  a  Crawford  sectional  furnace  which  is  built 
by  the  Oven  Equipment  Co.,  New  Haven,  Conn.  Two  hun- 
Ired  and  forty  shells  are  placed  in  this  furnace,  which  is 
h.-ated  to  a  temperature  of  300  degrees  F.  and  kept  at  that 
'■•mperature  for  eight  hours.  The  shells  are  allowed  to  re- 
main in  the  furnace  for  this  time  and  then  are  taken  out 
and  allowed  to  cool  off  in  the  air.     The  twenty-third  operation 


Fi(.     37.     Varnishing    Interior    or     Klgh-ezplosiTe     Shells 

is  cleaning  the  nose  of  the  shell  with  a  rag  and  gasoline. 
The  shells  are  then  ready  for  inspection,  after  which  the  plug 
is  screwed   into  the   nose  end. 

The   twenty-fourth    operation    consists    in    stamping    in    the 


n».   36.     RiTetiac  In  the   Oas  Plug 


"High-Speed"    Hammer 


Fig.   38.     Stamping  in   a   Kelden-Morgan   Rotar;  Stunpiag  Machine 

Holilen-Morgan  machine  shown  in  Fig.  38.  The  stamp  .\  is 
oscillated  by  an  eccentric  and  crank  movement,  and  when  the 
stamp  is  brought  down  in  contact  with  the  work  by  operating 
handwheel  li  the  shell  is  rotated  by  it.  The  production  in  this 
operation  is  sixty  per  hour.  The  twenty-fifth  operation  is 
the  final  manufacturing  and  government  inspection.  240  com- 
pleted shells  represents  eight  hours'  work  in  this  plant. 
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ANOTHER  METHOD  OF  MACHINING  18-POUND 
BRITISH  HIGH-EXPLOSIVE  SHELLS 

Another  method  which  is  not  as  widely  practiced  as  that 
JuBt  described  is  outlined  in  Table  II  and  in  the  following. 
Hot-drawn  steel  bars  3%  inches  in  diameter  by  16  feet  in 
length  are  centered  In  both  ends,  by  first  scribing  two  diame- 
tral lines  across  the  ends  of  the  bar  and  then  drilling  the 
center  holes  with  a  portable  drill.  The  bars  are  next  set  up 
on  centers  on  an  engine  lathe  and  straightened  with  a  jack 
until  they  run  fairly  true.  The  next  step  is  to  turn  down  one 
end  of  the  bar  to  the  required  diameter  for  a  length  of  ap- 
proximately 18  inches;  the  purpose  of  this  is  to  form  a  bear 
Ing  for  the  steadyrest  which  is  used  during  the  turniiik' 
operation  and  also  to  provide  a  starting  point  for  the  special 
turning  head  employed.  The  bars  are  turned  down  to  a 
diameter  of  3.285  inches  zt  0.005  inch,  and  for  this  purpose 
a  special  traveling  head,  as  shown  in  Fig.  39,  is  employed. 
This  head  carries  five  tools,  three  next  to  the  chuck  and  two 
on  the  opposite  side  of  the  supporting  bushing.  The  first 
two  cutters  are  progressive  roughing  cutters,  the  third  is  a 
"smoothing"  cutter,  and  the  two  cutters  on  the  right-hand  side 
of  the  supporting  bushing  take  finishing  cuts;  the  depth  of 
the  cut  taken  by  the  last  finishing  tool  is  very  light.  Accu- 
racy for  diameter  is  determined  by  a  snap  gage  and  a  ring 
gage;  the  snap  gage  Is  used  to  make  sure  that  the  bar  is 
not  turned  under  size,  whereas  the  ring  gage  follows  along 


Fig.    40.     Cutting    Turned    Bar«    to    SheU    Lengtht    in    a    Newton 
Cold    Sawing    Machine 

saw  blades  are  used  for  cutting  up  the  turned  bars  into  shell 
blanks  9%  inches  in  length.  These  machines,  as  shown  in 
Fig.  40,  hold  four  bars  at  a  time,  and  are  equipped  with  tra- 
versing work-holding  fixtures  which  move  the  stock  along 
after  each  successive  cut  has  been  completed,  a  stop  being 
employed  to  control  the  length  of  the  blanks.  The  work  is 
held  in  the  fixture  by  a  special  arrangement  of  clamps  which 


TABLE  II. 


PRINCIPAL  OPERATIONS  ON  18-POUND  BRITISH  HIGH-EXPLOSIVE  SHELLS  "WHEN 
MADE  FROM  TURNED  BARS  OP  STOCK 


of  Oper 
atlon 


Character  of  Operatic 


Sawing  to  Shell  Lengths 

Drill,  Ream  and  Form 

Drilling  and  Tapping  for  Fixing  Screw 

Mill  Threads  in  Nose 

Drill   Center   in   Base 

Waving  and   Under-cutting 

Weigh,  Mark  for  Cut-off  and  Heat  No. 
Face,  Bore  and  Under-cut  Base  End.. 

Thread    Base    End 

Screw  In  Gas  Plug 

Face  off  Gas  Plug  and  Roll 

Press  on  Copper  Band 

Form  Copper  Band 

Mark    

Varnish  Cavity   

Final  Inspection    


Newton   Cold   Saw Huther   Saw  | 

Barnes  22-inch  Drill Oil-tube  Tools        0.013  to  0.093   37  to  145 

Two-spindle  Drilling  Mach.  Errington  Tap-Chuck  

Lees-Bradner  Thread  Miller  Special  Hob  

Engine  Lathe I         Center  Drill  I       

Engine  Lathe j  Form  Tools  '       

Weighing  Scale  and  Chart'  Blue  Chalk  

Engine  Lathe Turning  Tools  j       

Lees-Bradner  Thread  Miller  Special   Hob  |       

Drilling  Machine   "Flywheel  Chuck"  

Engine  Lathe |       Turning  Tools  

West  Tire  Setter  Co.  Press! Steel  Press  Plungers       


Engine  Lathe 

Noble  &  Westbrook. 
Special  Fixture 


Form   Tools 
Lettering  Dies 
Round  Brush 
Special   Gages 


Uachiner^ 


the  bar  after  the  turning  head.  Should  it  happen  that  the  last 
tool  is  cutting  too  large,  the  operator  takes  a  file  and  touches 
the  high  spots  until  the  ring  gage  will  pass. 

Sawlne:  the  Turned  Bars  to  Billet  Lengrths 
Two  Newton  machines  equipped  with  Huther  Inserted-tooth 


ning     Long    Bars    from     which     Billets     for     High-explosive 
Shells   are   suhsoquently   cut 


are  operated  by  compressed  air  cylinders  working  in  conjunc- 
tion with  toggle  joints.  In  order  to  facilitate  loading  the 
bars  into  the  work-holding  fixture,  an  auxiliary  rack  is  pro- 
vided in  which  four  bars  are  placed  before  the  four  bars  in 
the  work-holding  fixture  have  been  completed.  When  the 
final  blanks  have  been  cut  from  the  bars,  the  work-holding 
fixture  is  moved  back  to  the  starting  point  and  the  auxiliary 
rack — which  is  pivoted  to  the  base  that  supports  the  traveling 
work-holding  fixture — is  swung  up  by  means  of  a  crane  hoist. 
This  brings  the  next  four  bars  into  position  in  the  rack 
ready  to  be  clamped. 

The  design  of  the  traveling  work-holding  fixture  is  such 
that  the  bars  cannot  be  completely  cut  up  into  blanks,  the 
crop  end  of  each  bar  having  sufficient  material  for  three 
shell  blanks.  These  crop  ends  are  cut  up  on  another  cold 
saw;  one  of  the  blanks  produced  in  this  way  is  already 
turned  to  size,  while  the  other  two  blanks  are  cut  from  the 
rcHigh  end  of  the  bar  which  was  not  reached  by  the  special 
turning  head  shown  in  Fig.  39.  These  two  rough  crop  ends 
are  turned  down  to  the  required  diameter  on  an  engine  lathe. 

Drilling-.  Reamingr  and  Turning  Nose 

The  method  used  in  this  case  for  drilling,  reaming  and 
forming  the  nose  of  the  shell  is  of  considerable  interest.  In 
the  first  place,  the  development  of  fixtures  for  performing 
this  work  on  the  upright  drilling  machine  is  unusual,  and  in 
the  second  place  this  method  has  largely  overcome  the  great 
difficulty  experienced  in  securing  early  deliveries  on  all  forms 


December,  1915 


MACHINERY 


287 


of  lathes  for  machining  shells.  The  inverted  tool  method  of 
handling  this  work  is  commendable  in  that  chip  trouble  is 
largely  overcome.  The  equipment  used  consists  of  a  battery 
of  eight  self-oiling  22-inch  all-geared  drilling  and  tapping 
machines  built  by  the  Barnes  Drill  Co.,  and  much  of  the 
credit  for  the  development  of  this  method  of  machining  shells 
is  due  to  the  designers  employed  by  this  concern.  Figs.  41 
and  42  show  one  of  these  machines  equipped  for  shell  work, 
and  reference  to  these  illustrations  will  show  that  the  shell 
to  be  machined  is  held  by  a  chuck  on  the  drill  spindle, 
whereas  the  tools  which  perform  the  drilling,  reaming  and 
nose-forming  operations,  are  carried  by  a  rotary  fixture  Ji 
supported  on  the  table  of  the  machine.  The  fixture  consists 
of  a  base-plate  and  rotating  table  upon  which  the  tool-holders 
are  mounted.  The  proper  indexing  of  the  various  tools  is 
provided  for  by  means  of  a  taper  pin  in  the  base  of  the 
fixture  engaging  corresponding  holes  in  the  rotating  table 
which  is  rigidly  retained  by  a  clamp.  The  sequence  of  oper- 
ations is  as  follows: 

First  Operation: — Spot-drill  and  rough-form  nose  with  tools 
held  in  holder  C.  For  this  operation  the  spindle  rotates  at 
92  R.  P.  M.  with  a  down  feed  of  0.013  inch  per  revolution. 
The  drilling  is  done  by  a  short  twist  drill,  and  the  rough- 
forming  of  the  nose  by  three  turning  tools  which  are  stepped 
In  so  that  they  cut  to  different  depths,  leaving  an  irregular 
surface  which  is  finished  in  a  subsequent  operation.  It  will 
also  be  noticed  that  the  shell  is  supported  by  a  bronze-lined 
bushing  so  the  work  is  adequately  supported  while  being 
machined. 

Second  Operation: — Drill  hole  in  shell  to  required  depth 
with  a  drill  D  1  13/16  inch  in  diameter.  For  this  operation 
the  spindle  is  rotated  at  145  R.  P.  M.  and  at  a  feed  of  0.013 
Inch  per  revolution. 

Third    Operation: — Rough-ream    the    hole    with    reamer    E 


which  is  formed  at  the  end  to  finish  the  bottom  of  the  cavity 
to  the  required  shape.  For  reaming,  the  spindle  is  operated 
at  37  R.  P.  M.  with  a  down  teed  of  0.093  inch  per  revolution. 
When  the  reamer  reaches  the  pointed  end  of  the  hole  as  left 
by  the  twist  drill,  the  power  feed  is  disengaged  and  the 
spindle  fed  down  by  hand  until  the  positive  stop  is  reached. 

Fourth  Operation: — Finish-form  nose  with  form-cutter  lo- 
cated in  holder  F,  which  is  bronze  lined.  The  spindle  is 
rotated  at  45  R.  P.  M.  and  fed  down  by  hand. 

Fiftli  Operation: — Cut  step  and  bevel  on  nose  of  shell.  The 
work  is  supported  by  a  bronze-lined  tool-holder  G.  and  the 
machine  is  operated  at  the  same  speed  and  feed  as  for  the 
fourth  operation.  The  bevel  on  the  inside  of  the  nose  is 
machined  by  a  double-ended  cutter  of  the  proper  form,  which 
is  supported  at  the  center  by  a  toolpost  bolted  to  the  base  of 
the  fixture.  The  step  is  formed  by  two  forming  tools  carried 
by  toolposts  bolted  to  the  base  of  the  fixture. 

Sixth  Operation: — Finish-ream  with  reamer  H.  This  oper- 
ation must  be  performed  with  great  care,  as  the  specifications 
require  that  when  an  electric  light  be  dropped  Into  the  hole 
the  surface  will  show  a  uniform  polish  In  all  places.  This 
operation  is  performed  with  the  spindle  rotating  at  37  R.  P.  M. 
with  a  down  feed  of  0.093  inch  per  revolution. 

By  holding  the  shell  in  a  fixture  on  the  drill  spindle,  advan- 
tage is  taken  of  the  inverted  principle  which  allows  the  chips 
to  clear  themselves  more  freely  than  would  otherwise  be  the 
case.  All  the  drilling  and  reaming  tools  used  are  of  the 
oil-tube  type  and  are  supplied  with  forced  lubrication.  The 
chuck  in  which  the  work  is  held  Is  arranged  with  three  ser- 
rated eccentric  Jaws  mounted  on  a  rotating  ring.  To  clamp 
the  work  in  the  chuck,  the  ring  which  carries  the  Jaws  is 
turned  back  against  spring  tension  to  allow  the  work  to  be 
pushed  up  Into  place.  The  ring  is  then  released  and  snaps 
back  to  give  the  Jaws  a  preliminary  grip  on  the  shell.  When 
the  machining  operation  is  commenced  the  resistance  of  the 
work  to  the  cutting  action  of  the  tools  causes  a  further  rota- 
tion of  the  ring  on  which  the  chuck  Jaws  are  carried,  with 
the  result  that  the  jaws  rock  in  on  their  eccentric  pivots  to 
secure  a  firmer  grip  on  the  work.  After  the  machining  oper- 
ations have  been  completed,  the  work  is  removed  from  the 
chuck  by  a  wrench  which  is  slipped  over  the  end  of  one  of 
the  jaws,  and  pressure  is  applied  to  rotate  the  chuck  ring 
in  the  opposite  direction  from  that  necessary  to  tighten  the 
Jaws. 

DrllUne:  and  Tapplnif  (or  the  Fixing  Screw 

The  nest  operation  is  drilling  and  tapping  the  hole  in  the 
nose   for  the   fuse  fixing  screw.     This   is  accomplished   in   a 
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lwo-8i)in<Ile  drilling  machine 
as  shown  in  Fig.  43.  The 
first  spindle  is  used  for 
counterboring  and  drilling. 
After  the  hole  has  been 
started  with  drill  A  it  is  re- 
moved and  the  smaller  drill 
Ji  inserted.  The  fixture  car- 
rying the  work  is  now  moved 
over  to  the  second  spindle  of 
the  machine  and  the  hole 
threaded  with  tap  G,  -which 
is  held  in  an  Errington  chuck. 
For  this  operation,  of  course, 
it  is  necessary  to  remove  the 
drill   guide   bushing. 

Millingr  the  Threads  In  the 
Nose 

The  shells  are  now  taken 
to  the  special  Lees-Bradner 
thread  milling  machine 
shown  in  Fig.  44.  For  this 
operation  tlie  shell  is  held 
in  an  air  chuck  with  the  open 
end  out.  The  threading  is 
done  with  a  multiple  type 
cutter  A,  of  a  length  suffi- 
cient to  completely  cover  the 
length  of  the  part  to  be 
threaded  and  which  is  ro- 
tated   by    a    separate    bell    B.  F'B.    43.     Drilling   and    tapping    Hole    for   Fuse    Fixing    Screw 

The  cutter-slide  is  fed  toward  the  head  of  the  machine,  and 
the  work  rotated  at  the  same  time  so  as  to  cut  a  thread  of 
the  correct  pitch.     This  is  controlled  through   a  change-gear 
system  located  at  the  left-hand  end  of  the  machine. 
Turning^.  Under-cutting-  and  Waving-  Band  Groove 

The  machining  of  the  band  groove  is  the  next  important 
operation,  but  before  this  is  accomplished  a  center  hole  in 
the  base  end  of  the  shell  is  drilled.  After  this  operation, 
the  shells  go  to  the  preliminary  inspection  department  where 
the  thread  in  the  nose  is  tested  with  a  thread  plug  gage.  A 
driving  center  is  then  screwed  into  the  nose  of  the  shells, 
and  they  are  returned  to  the  machining  department.  The 
band  groove  is  machined  as  shown  in  Fig.  45.  The  roughing 
out  of  the  band  groove  is  done  by  means  of  a  formed  tool 
held  on  the  rear  cross-slide,  which  leaves  sufficient  stock 
to  form  the  waves.  The  next  step  is  to  under-cut  the  sides  of 
the  band  groove,  and  this  is  accomplished  by  two  tools  held 
in  the  holder  B.  When  one  tool  is  in  action,  the  other  clears 
the  end  of  the  shell.  The  machining  of  the  waves  is  per- 
formed by  tool  C  held  in  holder  D.  This  holder  forms  part 
of  a  slide  which  carries  a  roller  that  engages  with  cam  E. 
Spring  F  keeps  the  roll  in  contact  with  the  cam,  so  that  when 
the  latter  rotates  an  oscillating  movement  is  imparted  to 
holder  D. 

Preliminary  Inspection  and  Machining  Gas  Plug-  Seat 

After  the  band  seats  have  been  machined,  the  driving  cen- 
ters are  removed  from  the  nose  of  the  shells  and  the  latter 
are  subjected  to  a  preliminary  inspection.     This  consists  in 


moving  metal  on  this  basis 
the  weight  of  the  shell  may 
be  reduced  to  normal.  The 
inspector  who  weighs  the 
shells  has  a  chart  before  blm 
on  which  the  various  weights 
of  shells  are  typewritten,  to- 
gether with  the  correspond- 
ing amount  of  metal  in  thou- 
sandths inch  which  must  be 
removed  from  the  base  in  or- 
der to  bring  the  shell  to  nor- 
mal weight.  At  this  stage 
the  shells  also  have  the  heat 
number  of  the  steel  bar 
stamped  on  the  base,  and  as 
the  metal  is  to  be  removed 
from  the  base  the  inspector 
transfers  this  heat  number 
to  the  side  of  the  shell.  Af- 
ter he  has  weighed  the  shell 
and  determined  the  amount 
of  metal  that  must  be  re- 
moved, he  marks  the  num- 
ber of  thousandths  inch  to 
be  removed  on  the  side  of 
the  shell  with  blue  chalk,  and 
the  shells  are  then  sent  on 
to  the  lathe  department 
where  the  correction  for 
w-eight  is  made  while  the  hole 


weighing  in  order  to  de- 
termine the  amount  of 
stock  which  must  be  re- 
moved from  the  base 
to  bring  the  shells 
to  standard  weight.  The 
normal  weight  of  the 
finished  shell  is  14 
pounds,  13.15  ounces, 
and  a  tolerance  of  1 
ounce  is  allowed.  Ex- 
periments have  estab- 
lished the  fact  that  each 
ounce  of  weight  on  the 
shell  is  equivalent  to 
0.026  inch  in  length  at 
the  base,  so  that  by  re- 


Fig.   44.     HiUinK  Threads 


No 


is  being  bored  to  receive  the  gas  plug. 

The  engine  lathe  used  for  facing  the  base  end  is  equipped 
with  a  special  micron;eter  attachment  which  enables  quick 
settings  to  be  made.  This  attachment,  as  shown  in  Fig.  46, 
consists  of  a  bracket  bolted  to  the  lathe  bed,  on  which  the 
spindle  of  a  micrometer  .1  is  supported.  The  connection  be- 
tween the  micrometer  and  the  supporting  bracket  is  cush- 
ioned by  means  of  a  spring,  so  that  when  the  lathe  carriage 
is  brought  up  against  the  micrometer  spindle,  the  spring  will 
take  up  the  strain  and  prevent  the  instrument  from  being 
damaged. 

In  operation,  the  shell  is  gripped  in  a  Hannifin  air  chuck 
and  the  facing  tool  brought  into  contact  with  the  base  of  the 
shell.  The  micrometer  spindle  is  then  screwed  up  against  the 
end  of  the  lathe  carriage  and  a  reading  taken,  after  which 
the  spindle  is  backed  away  the  necessary  number  of  thou- 
sandths inch  which  the  inspector  has  found  must  be  removed 
from  the  shell  to  bring  it  to  normal  weight.  The  carriage  is 
now  moved  out  until  the  tool  clears  the  work,  then  moved  to 
the  left  until  it  contacts  with  the  micrometer  spindle.  After 
this  setting,  the  cross-slide  is  fed  in  until  the  tool  passes 
beyond  the  circumference  of  the  hole  subsequently  to  be  bored. 
The  cross-slide  is  then  hacked  away  from  the  work  and  the 
boring  tool  B  held  in  the  tailstock  spindle  is  fed  in  to  bore 
the  hole  for  the  plug.  The  turret  toolpost  is  then  revolved 
to  bring  the  reaming  tool  into  position  to  take  a  finish  cut 
on  the  side  and  bottom  of  the  hole.  The  tool  used  for  this 
purpose  has  a  double  cutting  edge  with  the  edges  located  at 

right  angles  to  each 
other.  After  the  finish 
cut  has  been  taken,  the 
turret  toolpost  is  again 
rotated  to  bring  the  un- 
der-cutting tool  into  the 
working  position,  and 
the  under-cut   is  made. 

The  shells  now  go  to 
another  Lees-Bradner 
thread  milling  machine 
of  the  type  shown  in 
Fig.  44.  where  the 
threads  for  the  gas  plugs 
are  milled.  These  plugs 
are      drop-forglngs      pro- 

Spocial  Loes-Bradner  Thread   MiUing  Machine  vided     with    a    triangular 
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Fig.    46.     Turning,     undor-cutting    and     waving    Rifling    B 

head  to  fit  the  wrench  used  in  screwing  them  into  the  shells, 
liefore  beinR  screwed  into  place,  the  disks  are  painted  with 
red  lead  on  the  bottom  and  threads  and  screwed  loosely  into 
the  shells.  The  work  then  goes  to  an  upright  drilling  ma- 
chine, Fig.  47,  equipped  with  a  special  fixture  for  use  in  driv- 
ing the  gas  plugs  down  firmly  into  the  shells.  The  machine 
spindle,  as  will  be  seen,  carries  a  heavy  flywheel  A  to  give  the 
necessary  momentum.  The  fixture  Jl  in  whic^h  the  work  Is 
held  Is  pivoted  on  the  table  of  the  drilling  machine  so  that 
it  may  be  swung  out  of  the  way  of  the  flywheel  for  setting 
up  the  work  and  removing  the  shell  after  the  plug  has  been 
driven  home,  a  stop  being  provided  for  locating  the  work 
under  the  spindle.  The  end  of  the  spindle  Is  fltted  with  a 
wrench  which  engages  the  triangular  nut  on  the  disk  when 
the  spindle  is  fed  down.  When  engagement  is  made  in  this 
way  the  momentum  of  the  flywheel  drives  the  disk  home 
with  suftlcient  force  to  screw  It  firmly  into  place,  after  which 
the  continued  motion  of  the  spindle  results  in  twisting  the 
corners  off  the  nut. 

It  is  now  necessary  to  remove  the  projection  from  the 
base  of  the  gas  plug,  and  face  off  the  base  of  the  plug.  For 
this  purpose  the  shells  are  taken  to  an  engine  lathe  eiiuipped 
with  a  Hannifin  air  chuck  and  a  turret  toolpost.  The  pro- 
jection is  removed  by  a  roughing  tool,  after  which  the  turret 
head  is  revolved  to  bring  a  finishing  tool  into  position  to 
take  a  light  cut  across  the  entire  base  of  the  shell.  The  tur- 
ret head  is  again  rotated  to  bring  a  third  tool  carrying  a 
hardened  tool  steel  roller  Into  position.  This  roller  Is  used 
to  spin  over  the  slight  seam 
between  the  plug  and  cavity 
in  the  shell.  The  result  is 
that  any  slight  burr  which 
was  raised  at  the  Joint  during 
the  turning  operation  is  rolleil 
down,  niiiking  the  joint  so 
smooth  as  hardly  to  be  seen. 

PresslnBT  mid  Forming-  the 
Copper  Bnnd 

The  shells  now  to  go  to  a 
West  Tire  Setter  Co.  banding 
press,  where  the  copper  band 
Is  pressed  into  the  groove. 
After  this  has  been  done  the 
shells  are  passed  on  to  an  en- 
gine lathe  equipped  with  a 
Mannifin  air  chuck  and 
tonuoil  tools  for  forming  I  lie 
bands.  Two  forming  tools 
are  used  for  this  purpose,  the 
roughing  tool  being  a  radial 
tool  carried  at  the  front  of 
the  fixture  bolted  to  the 
cross-slide,  whereas  the  fin- 
ishing tool  is  of  the  tangen- 
tial   type    and    Is    located    at  Pi^    4-     pij,,^ 
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Fig.    48.     Facing-off   Base    End    and    machining    Gai    Plug    Soat 

the  back  of  the  fixture.  The  shells  are  then  taken  to  a 
Dwight  Slate  stamping  machine,  where  they  are  marked. 
They  are  then  washed  in  hot  soda  water  to  remove  the  grease, 
after  which  they  receive  a  final  washing  in  alcohol  to  remove 
all  traces  of  soda.  As  the  shells  come  from  the  alcohol  bath 
they  are  taken  out  and  placed  on  an  inclined  table,  on  which 
they  roll  down  until  they  come  into  contact  with  an  accumu- 
lation of  shells  at  the  base.  These  shells  are  in  a  convenient 
position  for  the  man  who  performs  the  painting  operation  on 
the  inside.  The  device  used  for  this  purpose  consists  of  two 
rollers  which  are  normally  located  beneath  the  surface  of 
the  bench.  When  the  operator  is  ready  to  paint  a  shell,  he 
takes  It  from  the  bench  and  places  it  in  position  over  the 
hole  through  whi<h  the  rollers  are  raised  by  depressing  a 
foot-treadle.  The  result  is  that  the  shell  is  held  between  two 
rollers  which  impart  a  rotary  motion  to  it.  The  painter  then 
takes  a  round  brush  of  suitable  size,  dips  it  into  the  shellac 
pot  and  pushes  it  Into  the  shell.  An  experienced  painter  can 
varnish   shells   very   rapidly  by   this  method. 

After  the  varnish  in  the  shells  has  dried,  they  are  inspected. 
The  production  is  1000  per  day  of  twenty-three  hours.     Eight 
shells   from   each   day's   production   are   sent   to   the   proving 
grounds  for  test,  and  as  soon  as  a  favorable  report  has  been 
obtained,  the  shells  are  shipped  to  the  loading  factory. 
MAOHININQ  RUSSIAN  3-INOH  HIGH-EXPLOSIVE 
SHELLS 
Following  the  forging  of  the  Uussian  3-inch  high-explosive 
shell.    Pig.    48,    as    previously    described    the    first    machining 
operation    is    cutting    off    the 
open  end      This  is  done  in  a 
Curtis  &  Curtis  shell  cutting- 
ofT  machine  as  shown  in  Fig. 
49.      The    forging    is    located 
by  means  of  the  gage  shown 
at   the  front   of  the  machine, 
and     the    cutter-head,    carry- 
ing   four    radial     cutters,    is 
rotated   about   the   stationary 
shell.     The  cutters  are  auto- 
matically   fed    into   the   work 
and  at  the  end  of  the  cut  are 
returned      to      the      starting 
point.      The   cutting    is    done 
at   a   work   speed    of   65   sur- 
face  feet   per   minute,   ami   a 
lubricant  called  "Cut-coor"  is 
used    for    cooling    and    lubri- 
cating   the    work.     The    wall 
of  the  shell  is  alxiut  u,  inch 
thick,  and   the  cutting  off  is 
done  at  the  rate  of  fifty  shells 
per    hour.      On    an    average. 
100  shells  are  cut  oft  before 
the  cutters  require  grinding. 
The    base    end    is    now    cen- 
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Fig.    48.     Ku 


3-inch    High-ciploslvo    Shell    and    Plug 


tered  in  a  Rockford  drilling  machine  provided  with  a  special 
arbor  mounted  on  the  table  over  which  the  shell  is  slipped. 
After  being  centrally  located,  the  shell  is  drilled  and  coun- 
tersunk with  a  combination  center  reamer. 

Heat-treating  Russian  Hierh-explosive  Shells 

It  Is  the  practice  of  one  plant  to  heat-treat  the  Russian 
high-explosive  shell  before  any  of  the  important  machining 
operations  are  performed — in  fact,  it  is  heat-treated  after 
the  centering  operation  just  described.  Fig.  50  shows  the 
furnace  used  for  heating  the  shell  previous  to  quenching;  this 
is  designed  and  built  by  the  Laconia  Car  Co.,  and  is  shown 


Fig.    49.     Cutting   off   Open    End   of   Shell   Forging 

In  detail  In  Fig.  21.  The  shells  are  loaded  into  the  furnace 
seven  at  a  time  by  a  special  fork  mounted  on  wheels,  as 
shown  in  Fig.  50.  The  furnace  holds  thirty-five  shells,  and 
it  requires  thirty-five  minutes  to  heat  one  lot  of  shells  to  the 
desired  temperature — 1470  degrees  F.  In  removing  the  shells 
from  the  furnace,  the  fork  is  rolled  under  a  layer  of  seven 
shells,  which  are  pulled  out,  and  the  shells  are  gripped  by  a 
pair  of  tongs,  and  quickly  immersed  in  a  bath  of  running 
water.  They  are  placed  on  racks  at  the  bottom  of  the  bath 
and  allowed  to  get  thoroughly  cool  before  removing. 

The  tempering  is  done  in  lead  baths,  also  designed  and 
built  by  the  Laconia  Car  Co.  These  are  34  inches  wide,  34 
Inches  high  by  4  feet  9  inches  long.    The  lead  pot  proper  is 


of  cast  iron  with  one-inch  walls,  and  measures  12iA 
by  14  by  24%  inches.  It  Is  surrounded  by  a  l^i-inch 
fire-brick  lining.  One  burner  is  used  to  heat  the  lead 
bath  to  1100  degrees  F.  This  one  burner  consumes 
4Vi  gallons  of  fuel  oil  per  hour.  The  shells  are  com- 
pletely submerged  in  the  bath  for  seven  minutes, 
then  taken  out  and  allowed  to  cool  slowly  in  the  sand. 
To  keep  the  shells  below  the  surface  of  the  lead  bath, 
they  are  suspended  on  pins  held  on  a  crank,  which 
is  turned  to  force  the  shells  down  or  bring  them  up 
as  required.  Five  men,  with  the  aid  of  three  mufSe 
furnaces  and  two  lead  pots,  can  heat-treat  100  shells 
per  hour. 

Rougb-turnint;  External  Diameter 
Following  heat-treating,  the  next  operation  is 
rough-turning;  this  is  accomplished  in  a  16-inch  lathe, 
as  shown  in  Fig.  51.  The  shell  A  is  supported  at 
the  closed  end  on  the  lathe  center,  and  is  supported 
and  driven  from  the  open  end,  on  the  taper  mandrel 


Fig.    60.     Heating   Russian    High-explosive    Shell   Forgin 


Hardening 


B.  This  resembles  a  reamer  in  shape,  but,  of  course, 
is  not  provided  with  cutting  edges.  A  single  cutting  tool  is 
used  and  the  depth  of  the  cut  varies  from  3/16  to  I4  inch  on 
the  diameter.  The  work  is  rotated  at  a  surface  speed  of 
from  60  to  70  feet  per  minute,  and  the  feed  is  1/16  inch  per 
revolution. 

Machining-  Interior  of  Russian  Higrh-exploslve  Shell 

The  boring,  counterboring  and  reaming  operations  on  the 
interior  of  the  Russian  high-explosive  shell  are  performed  on 
a  turret  lathe,  as  shown  in  Fig.  52.  The  order  of  operations 
is  as  follows:  First,  bore  mouth  of  shell  with  boring  tool  .4  ; 
secdiut.  rough-drill  entire  length  of  shell  with  tool  B:  third. 


ugh-turning   External    Diameter 
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finish-drill  with  tool  C;  fourth,  finish  bottom  of  shell  with 
tool  D;  fifth,  finish-ream  entire  length  of  shell  with  tool  E: 
and  sixth,  counterbore  with  tool  F. 

Following  the  operations  on  the  inside,  the  shell  is  held 
in  a  three-jaw  chuck  on  a  Davis  lathe,  and  the  solid  end  is 
rough-faced.  After  this,  the  shell  is  again  chucked  and  the 
mouth  is  recessed  preparatory  to  threading.  Following  this, 
the  shell  is  held  in  a  four-Jaw  chuck,  as  shown  in  Fig.  53, 
the  outer  end  being  supported  by  a  steadyrest.  The  opera- 
tions performed  at  this  setting  consist  in  roughing  out  the 
thread  with  tool  A,  taking  a  light  cut  across  the  end  with 
tool  li  and  finishing  the  thread  with  tap  C. 

Final  Turning.  Facing-  and  Banding  Operations 

The  base  end  of  the  shell  is  now  finish-faced,  the  corners 
rounded  slightly,  and  the  band  groove  cut.  The  next  step 
is  to  machine  the  under-cut  in  the  band  groove,  which  is  per- 
formed by  means  of  a  special  fixture.  After  this,  the  adapter 
or  nose  Is  fitted  into  the  end  of  the  shell,  and  the  end  of  the 
shell  is  machined  to  shape.  This  operation  is  performed  by 
Inserting  a  nose  plug  that  is  used  as  a  center  as  shown  in 
Fig.  54.    The  radius  turning  is  done  by  means  of  a  former- 


Fig.   62. 


lb-    Cuvity    of    Ru 


plate  A,  against  which  the  roll  B  held  on  the  carriage  is 
pulled  by  a  heavy  weight  attached  to  chain  C.  Grinding  of 
the  body  of  the  shell  is  now  performed  on  a  plain  grinding 
machine,  in  which  the  three-operation  method  is  employed. 
This  is  followed  by  pressing  on  the  band  which  is  done  in  a 
West  Tire  Setter  Co.  shell  banding  press.  The  rifling  band 
is  now  formed  to  the  required  shape  in  a  Jenckes  machine, 
as  shown  in  Fig.  55.  Here,  it  will  be  seen  that  the  shell  is 
held  In  a  three-jaw  chuck,  and  the  band  is  formed  to  shape 
by  a  single  forming  cutter.  Proper  location  of  the  shell  in 
the  chuck   is  obtained   by  a  gage  located  within   the  chuck. 


Fig.    54.     Turning   Badiua  on   Note   of   Sbrll 
Machinlner  the  Adapter  or  Nose 

The  nose  or  adapter  A.  Fig.  48.  for  the  Russian  hlgli- 
explosive  shell  is  turned  from  bar  stock  in  a  3i4-inch  Grldley 
automatic  turret  lathe.  The  first  operation  after  feeding  the 
stock  to  the  stop  is  drilling  and  rough-turning  the  outside 
and  thread  diameter.  These  operations  are  performed  from 
the  turret  and  the  work  speed  is  120  R.  P.  M.,  the  feed  of 
the  tools  being  0.009  inch  per  revolution  of  the  work.  The 
tools  held  on  the  second  turret  face  counterbore  and  finish- 
turn  the  thread  diameter,  and  at  the  same  time  the  forming 
tool  is  brought  in  to  form  the  nose  to  shape.  At  the  third 
station,  the  thread  is  rough-cut  with  a  die  and  finished  at  the 
fourth  position.  The  threading  is  performed  with  the  work 
rotating  at  36  R.  P.  M.  The  production  on  this  part  is  six 
to   seven   pieces   per   hour. 

The  second  operation  on  the  adapter  is  boring  out  the  cen- 
ter hole  and  cutting  the  internal  thread.     This  is  done  on  a 
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Fix.  -S3.     Facing   and    threading   Nose   of    High-exploiiTe    Shell 


Tig.    66.     Turning    Copper    Band    on    Jenckei    Machin'^ 

14-inch  lathe.  The  first  step  is  to  take  a  light  finishing  cut 
from  the  hole,  after  which  it  is  threaded.  The  production  is 
about  four  pieces  per  hour.  The  drilling,  counterboring  and 
tapping  of  the  hole  for  the  set-screw  B,  Fig.  4S.  comes  next, 
and  this  is  performed  on  a  three-spindle  sensitive  drilling 
machine.  The  production  is  twenty  pieces  per  hour.  The 
two  wrench  holes  C  are  then  milled  in  a  hand  milling  ma- 
chine, one  at  a  time.     The  production   is  sixty  per  hour. 

MACHININQ  75-MILLIMETER  SERBIAN  HIGH- 
EXPLOSIVE  SHEILLS 

After  the  forging  has  been  completed,  the  first  machining 
operation  on  the  Serbian  75-millimeter  high-explosive  shell 
shown  in  Fig,  50  is  cutting  off  the  open  and  closed  ends. 
(See  Table  III.)  This  is  done  on  an  Espen-Lucas  cold-saw, 
as  shown   in   Fig.   57,   at   the   rate   of   160   per   day.     In   this 
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TABLE  IIL 


ORDER  OF  MACHINING  OPERATIONS  ON  75-MILLIMETER  SERBIAN 
HIGH-EXPLOSIVE   SHELLS 


.:f    (l|ri- 

1 

8 

i 

5 
6 

IS 
!) 
10 
U 

12 
i:i 
14 

Character  of  Operation 

Machine 

looLi 

feed   la   laches 

Spf.-.l. 
K.P.M. 

i-r«iuciion 
Per  Hour 

16 
30 

5.5  to  6 
5.5  to  6 

9  to  10 
3.5 

9   to    10 

10  to  11 
12 

120 

11  to  12 
8-6 

Cutting  off  Open  and  Closed  Ends 

Centering 

Facing  and   Hoveling 

Rough-turning 

Semi-finish  Turning 

Rough-bore,   Finish-bore,  Tap 

Rough,  Finish,  Knurl  Band  Groove 

Finish-turning 
Final  Finish-turning 
j       Remove  Base  End  Projection 

Face  Base  End 

Drill,    Turn,   Face,    Chamfer,    Bore, 

Neck,  Thread,  Form,  Cut  off — Ogive 

Cut   Internal   Thread— Ogive 

Cut   External   Thread — Ogive 

Espen-Lucas  Cold  Saw- 
Engine  Lathe 

21-inch   Engine   Lathe 

17-inch  Engine   Lathe 

17-inoh  Engine  Lathe 

Double  Spindle  Flat  Turret 

21-inch  Engine  Lathe 

17-inoh  Engine  Lathe 
17-inoh  Engine  Lathe 

Band    Saw 

17-inoh  Engine   Lathe 

4Vi  Gridley  Single  Spindle 

Automatic 
Automatic  Threading  Lathe 

Pratt  &  Wliitney  Turret  Lathe 

0.024 
0.040 

0."008-^.6i2 

84 
57 
71 

80-140 

72 
24-60 

Combination  Drilling 
and  Centering 

Boring  Tools,  Tap 

Cutting  Tools,  Knurl 

Under-cutting  Tool 

Turning  Tool 

Turning  Tools 

Circular  Tool 
Expanding    Thread- 
Stud   Mandrel 

Turning-  and  Boring 


operation,  in  addition  to  cutting  off  the  excess  stock  on  the 
open  end,  about  3/16  inch  of  stock  is  removed  from  the  closed 
end  of  the  forging.  By  referring  to  the  illustration  it  will 
be  noticed  that  three  shells  are  loaded  in  one  side  of  the 
machine  by  the  swinging  arm  carrying  the  three  gages  while 
tlie  saw  is  operating  on  the  three  shells  on  the  other  side. 

Following  this  opera- 
tion comes  the  center- 
ing, which  is  done  on  an 
engine  lathe,  as  shown 
in  Fig.  58.  The  mandrel 
on  which  the  work  is 
held  carries  two  sets  of 
three  fingers  that  are 
expanded  by  a  tapered 
draw-in  bar  operated  by 
a  handwheel  at  the  rear 
of  the  spindle.  A  com- 
bination drilling  and 
centering  tool  is  used, 
and  the  production  is  300 
shells  per   day. 
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Fig.    66.     Serbian    75-millimetor    High-expli 


The  shells  now  go  to 
the  turning  department, 
where  the  first  operation 
is  facing  and  beveling 
the  closed  end.  Refer- 
ence to  Fig.  Bfi  will  show  that  the  Serbian  shell  has  a  pro- 
nounced bevel  at  the  base  end,  and  this  is  roughed  out  at  this 
time  and  the  base  faced,  leaving  a  teat  about  11/16  inch 
diameter.  The  facing  and  beveling  is  done  on  a  21-inch  en- 
gine lathe,  using  two  tools,  one  of  which  cuts  the  bevel  and 
the  other  faces  the  end.  The  cutting  speed  is  65  feet  per 
minute;    the  production   is   fifty-five  to  sixty  shells  per  day. 


The  next  operation  is  rough-turning  as  shown  in  Fig.  59. 
This  is  accomplished  on  a  17-inch  engine  lathe,  at  a  work 
speed  of  44  surface  feet  per  minute.  The  amount  of  metal 
removed  averages  %  inch  on  the  diameter,  and  the  feed  is 
0.024  inch  per  revolution  of  the  work.  This  rough-turning 
operation  leaves  the  shell   about  0.050   inch   larger  than   the 

finished  size.  The  pro- 
duction is  fifty-five  to 
sixty  shells  per  day.  Fol- 
lowing this  a  semi-finish 
cut  is  taken  from  the  ex- 
ternal diameter  on  a  17- 
inch  engine  lathe.  For 
this  operation  the  work 
speed  is  55  surface  feet 
per  minute.  The  amount 
of  metal  removed  is  0.025 
inch  on  the  diameter, 
and  the  feed  is  0.040  inch 
per  revolution.  The  pro- 
duction is  ninety  to  one 
hundred  shells  per  day. 

The  machining  opera- 
tions on  the  cavity  of 
the  shell  are  performed 
on  double-spindle  flat 
turret  lathes.  In  the 
first  position  the  opera- 
tion performed  is  rough- 
boring  with  a  single-point  tool,  removing  i|  inch  of  stock 
from  the  diameter;  second,  roughing  out  taper  with  a  flat 
boring  tool  and  recessing  mouth  with  another  tool  held  in 
the  same  bar;  third,  finish-boring  full  length  of  hole  with  a 
combination  straight  and  taper  boring  tool,  also  boring  diam- 
eter to  be  threaded;  (The  boring  tool-holder  used  carries  two 
blades,  one  set  at  right   angles  to   the  other;    the  first   tool 
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Fig.    60.     Rough-turning   External   Dianietir    of    SlifU 

bores  the  taper  section  and  part  of  the  straight  section, 
whereas  the  second  tool  finishes  the  straight  section  only.) 
fourth,  tapping  mouth  end  of  shell.  The  production  is  thirty- 
four  shells  per  day. 

A  center  plug  is  now  screwed  into  the  open  end  of  the  shell 
and  it  is  taken  to  the  21-inch  engine  lathe  shown  in  Fig.  60. 
The  lathe  is  provided  with  a  turret  toolpost,  and  carries  three 
cutting  tools  and  a  knurl.  The  first  operation  is  to  cut  the 
groove  with  a  broad-nose  tool ;  second,  cut  two  concentric 
rings  (one  for  crimping  in  cartridge  case)  with  a  forming 
tool;  third,  under-cut  base  side  of  band  groove  0.010  inch 
under-cut;  fourth,  knurl  band  groove.  The  production  is 
from  ninety  to  one  hundred  shells  per  day.  The  shell  is  now 
taken  to  a  17-inch  engine  lathe,  wlvere  a  light  cut  is  taken  from 
the  external   diameter,  leaving  it  0.015  inch  over  size.     The 


Fig.    60.     Turning    and    Knurling    Band    Groove 

turning  commences  at  the  rifling  band  groove  and  terminates 
at  a  point  about  two  inches  from  the  nose.  The  production 
is  100  to  110  shells  per  day.  Following  this  is  the  final  fin- 
ishing. This  is  also  accomplished  in  a  17-inch  engine  lathe. 
Two  tools  are  used  for  this  operation;  one  is  set  to  the  fin- 
ished size  of  the  shell  at  the  base  end  back  of  the  band 
groove,  and  the  other  is  set  for  the  reduced  size.  The  pur- 
pose of  this  reduction  is  to  allow  clearance  for  the  shell  in 
passing  through  the  gun.  The  production  is  120  shells  per 
day.  The  projection  on  the  base  end  of  the  shell  is  now  re- 
moved on  a  band  saw.  This  is  done  at  the  rate  of  two  shells 
per  minute.  After  sawing  off  the  center  projection,  the  base 
end  is  squared  up  on  a  17-incb  engine  lathe.  The  turret  tool- 
post  carries  two  tools;  one  of  these  faces  the  end  and  the  other 
trues  up  the  bevel.  The  production  is  110  to  120  per  day 
Before  any  other  operations  are  performed  on  the  shell,  the 
ogive  is  assembled. 

Machhilntr  OKlve  for  Serbian  Hitrh-explosive  Shell 

The  ogive  which  fits  in  the  nose  of  the  Serbian  75-miUi- 
meter  high-explosive  shell  is  turned  out  from  bar  stock  con- 
taining about  50  points  carbon.  The  first  operation  is  per- 
formed on  a  4'i-inch  Gridley  single-spindle  automatic.     The 


bar  is  fed  to  the  stop  located  on  a  "corner"  of  the  turret 
slide,  and  the  first  operation  is  to  drill  the  small  hole,  and  at 
the  same  time  take  a  light  cut  from  external  diameter  and 
face  end  of  work;  second,  bore  hole  from  turret,  also  chamfer 
inside  with  a  hook  tool;  third,  neck  at  base  of  thread  with  a 
regular  Gridley  internal  necking  tool,  and  at  the  same  time 
form  outside  diameter  to  full  width  with  a  forming  tool  car- 
ried on  the  cross-slide;  fourth,  cut  off.  For  centering,  boring 
and  facing,  the  stock  revolves  at  140  R.  P.  M.  and  the  feed  is 
0.010  inch  per  revolution.  For  forming,  the  speed  is  slowed 
down  to  80  R.  P.  M.  and  the  feed  to  0.008  inch  per  revolution. 
The  cutting  off  is  done  at  a  spindle  speed  of  140  R.  P.  M. 
with  a  tool  feed  of  0.012  inch.     Production  is  eight  per  hour. 

The  cutting  of  the  

internal  thread  is 
the  next  operation, 
and  this  is  done 
on  an  "Automatic" 
threading  lathe, 
using  a  circular 
tool  on  the  bar. 
The  spindle  of  the 
machine  rotates  at 
72  R.  P.  M.  and  it 
takes  from  fifteen 
to  twenty  passes  of 
the  tool  to  com- 
plete the  thread. 
The  production 
averages  six  pieces 
per  hour.  Follow- 
ing this,  the  thread 
on  the  external 
diameter  is  cut. 
This  is  accom- 
plished on  a  turret 
lathe,  where  the 
work  is  held  on  an 

expanding  threaded-stud  mandrel.  The  first  operation  Is  to 
face  the  seat  on  the  under  side  of  the  ogive  that  comes  in 
contact  with  the  front  end  of  the  shell;  second,  thread  exter- 
nal diameter;  third,  chamfer  iliread  and  burr  hole.  The  fac- 
ing and  burring  operations  are  accomplished  at  a  spindle 
speed  of  60  R.  P.  M.,  whereas  for  threading  the  speed  is  cut 
down  to  24  R.  P.  M.  This  finishes  the  operations  on  the 
ogive  with  the  exception  of  assembling  it  into  the  shell  and 
taking  a  cut  over  the  circular  portion. 

Settlni?  In  the  Otrive 
After  the  ogive  has  been  completely  machined,  as  previously 
described,  it  is  assembled  in  the  nose  of  the  shell.  The  as- 
sembling is  done  on  a  drilling  machine  as  shown  in  Fig.  61. 
The  shell  is  gripped  in  a  hinged  fixture  fastened  to  the  table 
of  the  drilling  machine  and  a  special  tool  similar  In 
shape  to  an  inverted  cone,  the  inside  surface  of  which  is 
serrated,  is  used  to  assemble  the  ogive  in  the  shell.    The  ogive 


Fig.    61.     A»cmbling    Ogi' 
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Fig.    63.     Spraying   Interior  and   Eiterior  of   Shell   with   Copal  Varnibh 

is  Started  into  the  shell  by  hand  and  then  the  tool  is  brought 
down  in  contact  with  it,  driving  it  down  to  the  seat. 

The  shell  i*  now  taken  to  a  17-inch  engine  lathe  where  the 
radius  is  turned,  as  shown  in  Fig.  62.  Here  it  is  gripped 
in  a  a  collet  chuck,  being  located  centrally  in  this  chuck 
by  means  of  a  special  gage  located  on  the  tailstock  spindle. 
After  clamping,  the  turning  tool  A  is  brought  in  contact  with 
the  work  and  is  guided  in  its  operation  by  means  of  a  former- 
plate  B  that  is  fastened  to  a  fixture  held  to  the  bed  of  the 
lathe.  The  movement  of  the  cross-slide  Is  controlled  by  a 
roller  C  that  contacts  with  this  former-plate,  the  latter  being 
kept  in  contact  with  the  plate  by  means  of  two  ropes  to  which 
weights  are  attached  and  which  run  over  pulleys,  as  illus- 
trated.    The  production  is  seventy  per  day. 


Fig.   64.     De  Vilbiss  Sprayine  Machine  for  coating  Interior  of  High-explosive  Shell: 

Following   the   turning   of   the   nose,   the   copper   band   is 


is  used  as  shown  to  the  right  in  Fig.  63,  whereas  the  internal 
diameter  is  sprayed 
on  a  special  ma- 
chine shown  in 
the  background  of 
the  same  Illustra- 
tion. Copal  var- 
nish is  used  for 
spraying;  this  pre- 
vents the  high- 
explosive  from  con- 
tacting with  the 
shell. 

The  operation  of 
the  internal  spray- 
ing device  is  more 
clearly  shown  in 
Fig.  64.  For  this 
operation  the  shell 
A  is  placed  on  two 
pairs  of  rollers  B, 
which  are  rotated 
by  a  one-half  horse- 
power electric  mo- 
tor. The  shells  re- 
volve at  the  rate 
oi  300  R.  P.  M.  and 
they  are  placed  on 
the  rollers  and  re- 
moved from  them 
after  the  spraying 
is  done  and  while 
the  rollers  are  still 
in     motion.        The 

rollers  are  driven  by  means  of  a  chain  from  the 
motor  through  a  countershaft.  The  operation  of  the 
spraying  member  of  the  machine  is  as  follows:  With 
the  rollers  in  motion  and  the  machine  in  the  posi- 
tion shown  in  Pig.  64,  lever  C  is  thrown  to  the  left 
10  start  the  machine.  This  releases  a  catch  that 
liolds  lever  D  in  a  neutral  position.  The  releas- 
ing of  the  catch  allows  a  coil  spring  to  pull  lever  D 
into  the  position  shown,  this  lever  being  connected 
to  the  valve  E.  When  this  valve  is  operated,  the  air 
passes  through  it  to  a  cylinder  provided  with  a 
piston,  the  forward  motion  of  which  operates  a  cone 
clutch  that  starts  carriage  F  moving  to  the  right. 
When  the  carriage  F  strikes  stop  H.  the  rod  upon 
which  it  is  held  moves  forward  with  the  carriage 
until  the  coil  spring  is  pulled  over  the  center  line 
of  lever  D,  at  which  point  valve  E  is  operated  to 
return  the  carriage.  At  the  same  time  that  carriage 
H  starts  to  move  to  the  left,  the  air  valve  starts 
the  spraying  device  G  to  work, 
are     two 
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Fig.    65.     De    Vilbiss    Spraying    Device    used 
coating  Exterior  of   High. explosive   Shells 


now  pressed  into  the  groove  in  a  West  Tire  Setter  Co.'s  band- 
ing press.  The  bands  are  annealed  before  being  pressed  on 
the  shell  and  two  squeezes  are  necessary  to  compress  the 
band  into  the  groove.  The  copper  band  is  now  turned  to 
shape  in  a  14-lnrh  engine  lathe  carrying  a  special  forming 
tool  that  covers  the  entire  width  of  the  band.  This  operation 
is  handled  at  the  rate  of  ninety  shells  per  day.  The  shells 
are  now  inspected  before  they  go  into  the  hands  of  the  gov- 
ernment inspector.  The  inspection  operation  consists  in 
checking  up  the  diameter  of  the  band  and  the  ogive  to  see 
that  they  are  held  tightly  in  place.  The  shell  is  now  stamped 
on  a  Noble  &  Westbrook  stamping  machine.  The  stamp  is 
in  the  form  of  a  roll  that  is  passed  over  the  end  of  the 
shell,  pressure  being  applied  by  means  of  a  foot-treadle.  Prior 
to  the  varnishing  which  follows,  the  shells  are  washed,  after 
which  they  are  dried. 

Varnishing-  Interior  and  Exterior  of  Serbian  High- 
explosive  Shells 
The  shells  now  go  to  the  lacquering  and  spraying  depart- 
ment where  they  are  sprayed  inside  and  outside  and  painted 
on   the   outside  previous   to  shipment.     For   the  spraying  of 
the  outside  of  the  shell,  a  special  De  Vilbiss  spraying  torch 


There 
nozzles  in  the  end  of 
torch  I  that  throw 
a  stream  of  var- 
nish in  two  direc- 
tions. The  end  of 
the  shell  as  well 
as  the  sides  are 
covered  as  the  car- 
riage moves  to  the 
left.  The  varnish 
or  other  material 
used  flows  down 
through  the  flexi- 
ble metal  hose  J 
from  a  five-gallon 
container  sus- 
pended above  the 
machine.  When 
the  spraying  torch 
reaches  the 
point  where  the 
shoulder         of 
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the  ogive  is  coated,  a  cam  mounted  on  the  bed  of  the  machine 
trips  the  air  valve  K,  which  stops  the  spraying.  This  valve, 
of  course,  is  in  circuit  with  the  valve  which  starts  the  spray 
80  that  the  air  passes  through  both  of  them.  (Valve  A'  is 
opened  on  the  forward  stroke  by  cam  L,  but  the  other  valve 
is  closed  at  that  time  and  the  spray  does  not  start.)  The 
carriage  continues  to  the  left  until  it  strikes  stop  M,  which 
moves  the  rod  A'  back  to  the  point  where  the  lever  D  is  pulled 
back  by  the  spring.  A  trip  serves  as  a  stop  to  hold  lever  D 
in  a  neutral  position  until  it  is  again  thrown.  The  throwing 
of  lever  D  into  the  neutral  position  releases  the  air  pressure 
on  the  piston  holding  the  clutch  in  engagement,  and  a  spring 
pushes  the  clutch  out,  stopping  the  motion  of  the  carriage. 
The  production  is  400  shells  per  day. 

The  special  De  Vilbiss  machine  for  spraying  the  exterior  of 
high-explosive  shells  is  shown  in  Fig.  65.  The  spraying  of 
the  outside  is  done  alter  the  inside  has  been  sprayed.  In 
spraying,  the  shell,  as  shown  in  Fig.  G.5,  is  placed  on  a  verti- 
cal revolving  spindle  which  is  driven  by  a  one-sixth  horse- 
power electric  motor  at  a  speed  of  about  250  R.  P.  M.  through 
a  belt  and  friction  disk  drive.  The  amount  of  spray  is  ad- 
Justed  by  changing  the  position  of  the  wheel  which  engages 
with  the  friction  disk.  Lever  A  serves  to  move  the  wheel 
in  and  out  of  engagement  and  is  used  to  stop  and  start  the 
machine  between  the  spraying  of  the  shells.  The  adjustable 
guard  B  is  mounted  on  post  C  and  swings  in  against  a  stop 
which  pulls  it  into  position  and  covers  the  copper  driving 
band  of  the  shell,  protecting  it  from  the  varnish.  The  shell  is 
sprayed,  while  revolving,  with  a  De  Vilbiss  standard  type  L 
"Aeron"  shown  at  D,  the  operator  holding  this  device  in  his 
hand  as  shown  in  Fig.  63.  The  exhaust  fan  E  removes  the 
vapors  caused  by  the  spraying  operation.  This  fan  is  oper- 
ated by  a  one-half  horsepower  motor,  entirely  enclosed  to  pro- 
tect it  from  the  vapors,  and  the  motor  is  automatically  cooled 
by  the  clean  air  being  drawn  through  it  by  the  action  of  ths 
fan.  The  production  on  this  machine  is  between  400  and  500 
shells  per  day. 

After  spraying,  the  shells  are  placed  in  a  Steiner  baking 
oven  heated  to  300  degrees  F.  where  the  shells  are  baked  for 
eight  hours.  They  are  then  taken  to  the  Canadian  Fairbanks- 
Morse  painting  machine  shown  in  Fig.  66  where  they  are 
given  a  coat  of  yellow  paint.  This  painting  machine  con- 
sists of  a  stand  on  which  there  are  six  spindles,  each  of 
which  rotates  continuously.  The  shells  are  placed  upon  the 
spindles,  and  as  they  rotate  the  painter  holds  his  brush  on 
the  shell   and   applies   the  yellow   paint.    The   band   is   not 
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ri*.    67.     Principal    Dlmonalons     of     Fomini     and     Condition     of     FroBch 

HO-millimetor     High-oxploaivo     Sholl     after     First     Series     of 

Haohlntng    Operation! 


painted.  One  man  can  handle  250  shells  per  day  with  this 
machine,  although  it  is  usually  used  with  a  battery  of  two 
painters  and  one  cleaner,  when  the  average  production  Is  750 
shells.  Once  more  the  shells  are  placed  In  drying  ovens  that 
are  kept  at  a  temperature  of  150  degrees,  and  ten  hours  In 
these  ovens  completes  the  drying  of  the  shell.  It  takes 
twenty  hours  to  dry  in  the  atmosphere;  therefore,  this  cuta 
the  time  exactly  in  half.  After  drying,  the  shells  are  wrapped 
in  oil  paper  and  packed  ready  for  shipment. 

MACHINING   FRENCH   1 20-MILLIMETER  (4.72 
INCH)  HIGH-EXPLOSIVE  SHELLS 

The  following  description  applies  to  the  manufacture  of 
the  French  120-millimeter  high-explosive  shell  which  Is  made 
from  a  seamless  steel  forging  of  the  proportions  shown  at  A 
in  Fig.  67.  The  forging  is  machined  to  the  shape  shown  at 
B  and  is  then  nosed-ln,  after  which  a  second  series  of  opera- 
tions is  performed,  bringing  it  to  the  shape  shown  at  C. 
The  first  operation  is  to  pickle  the  torgings  to  remove  the 
scale.  This  is  done  in  a  sulphuric  acid  solution  of  the  follow- 
ing proportions:  sulphuric  acid  1  part,  water  10  parts.  The 
temperature  of  this  solution  should  not  be  raised  above  150 
degrees  F.,  as  a  temperature  higher  than  this  produces  fumes 
that  are  very  annoying.  The  forgings  are  pickled  in  this 
solution  for  one  hour  and  then  washed  In  a  bath  of  hot  lime- 
water  to  remove  all  traces  of  the  acid. 

Sorting  and  Qrindincr  Base  End 

The  next  operation  consists  In  sorting  the  forgings  for 
size,  wMth  particular  reference  to  the  diameter  of  the  cavity. 
The  forgings  are  received  In  the  plant  In  three  lots:  those 
exactly  94  millimeters  (3.7  inches),  those  below,  and  those 
above  this  dimension.  As  a  certain  thickness  of  wall  must 
be  maintained  in  this  shell,  the  variation  on  the  inside  diam- 
eter of  the  forging  is  carried  to  the  external  diameter,  and 
on  forgings  in  which  the  cavity  is  larger  than  the  exact  size 
of  94  millimeters,  the  external  diameter  is  made  slightly  larger 
to  allow  for  this.  It  is  therefore  necessary  that  the  forgings 
be  sorted  and  machined  In  different  lots.  After  sorting,  they 
are  taken  to  the  Gardner  double-spindle  disk  grinder  shown 
in  Fig.  68,  where  the  projection  on  the  closed  end  is  surfaced 
for  centering.  Here  the  forging  Is  held  in  a  special  cradle 
fixture  fastened  to  the  swinging  table  and  is  held  In  place 
by  a  clamp  as  shown.  The  wheel  used  Is  a  carborundum 
cylinder  wheel,  16  inches  diameter,  with  a  2-inoh  rim.  The 
speed  of  the  wheel  is  2500  R.  P.  M..  the  amount  of  stock 
removed  1/32  to  1/16  Inch,  and  the  production  about  thirty 
per  hour.  The  complete  order  of  operations  is  given  In  Table 
IV. 
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TABLE  rV. 


ORDER  OF  MACHINING  OPERATIONS  ON  FRENCH  120-MILLIMETER 
HIGH-EXPLOSIVE  SHELL 


Cburactcr  of  Op* 


Disk  Grinding  Base  End 
Cut  off  Open  End 

Drill  Center 

Face  Closed  End 

Rougli-turn 
Nose-in  Open  End 
Face  End  and  Bore 

Heat-treat 

Inspect  tor  Hardness 

Recenter  Base  End 

Bore  and  Thread  Nose 

Finisli-turn 

Grind 

Pressing  Copper  Band 

Turning  Copper  Band 

Cutting  off  Projoction 

10  Testing  Operations 

Testing  for  Strength 
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Cutting'  Off  Open  End  of  Shell  and  CenterlnB:  Closed  End 
From  the  disk  grinder,  the  forgings  are  taken  to  the  lathe 
shown  in  Fig.  69,  where  the  open  end  is  cut  off,  bringing  the 
forging  to  the  desired  length.  The  forgings  are  held  on  an 
expanding  mandrel  operated  by  a  special  air  chuck  as  shown 
in  Fig.  70.  Here  the  forging 
is  shown  by  heavy  dotted 
lines,  and  as  will  be  seen  it 
is  gripped  near  the  open  end 
by  an  expanding  collar  A 
provided  with  a  series  of 
serrations  around  its  peri- 
phery. The  forging  is  located 
by  adjusting  screw  B  and  is 
forced  up  tight  against  this 
stop  before  the  air  cylinder 
is  operated.  Clamping  is  ef- 
fected throughout  rod  C, 
which  is  connected  to  collar 
A  by  pin  D,  rod  C,  in  turn, 
being  drawn  back  to  expand 
collar  A  by  a  Hannifin  air 
chuck  cylinder  located  at  the 
rear  end  of  the  machine  spin- 
dle. For  this  operation,  the  w-ork  is  rotated  at  TO  feet  surface 
speed  and  the  production  is  fifteen  per  hour.  After  cutting 
off,  the  shell  is  gaged  to  length  by  the  gage  shown  in  Fig.  71. 
This  gage  lias  graduations  on  the  bar,  giving  the  limits. 

The  centering  of  the  closed  end  is  the  next  operation.     This 
is  accomplished  in  an  engine  latlie  in  an  interesting  manner 


Fig.    69,      Cutting    off    Open    End    of    High-i-.tiilosive    SlieU    Forging 


as  shown  in  Fig.  72.  The  lathe  is  provided  with  a  Hannifin 
air  chuck,  operating  an  expanding  mandrel  of  the  type  shown 
in  Fig.  73,  on  which  the  forging  is  held.  This  mandrel  dif- 
fers somewhat  in  construction  from  that  shown  in  Fig.  70 
in  that  in  addition  to  clamping  the  forging  it  is  also  required 
to  center  it  accurately  from 
the  internal  diameter.  In 
construction,  this  mandrel 
comprises  a  main  sleeve  A, 
which  is  screwed  onto  the 
spindle  of  the  machine,  and 
inside  of  which  passes  a  rod 
B  and  sleeve  C.  Rod  B  and 
sleeve  C  are  provided  with 
tapered  bearings  that  operate 
three  clamping  blocks  D  and 
K  against  the  tension  of  flat 
springs  F  and  G.  These 
blocks,  of  course,  are  located 
equidistantly  around  the  cir- 
cumference of  the  mandrel 
and  engage  the  interior  of 
the  forging  near  the  base  end 
and  about  11^  inch  from  the 
open  end,  respectively.  Sleeve  C  of  the  chuck  is  forced  for- 
ward when  rod  B  is  drawn  back  and  rice  versa. 

Centering  is  done  with  a  United  States  electric  drill  held  in 
a  cradle  A,  which  is  fastened  to  the  cross-slide  of  the  lathe 
and  consequently  moves  with  it.  As  shown  in  Fig.  72,  the 
centering  tool  is  guided  by  plate  B  which  is  fastened  to  the 


PERIPHERY  OF  cXPANDtNG  COLLAR 

M<irhtners/ 


Fig.    70.     Expanding    Mandrel   used   in  holding   Shell   Forgings   when   cutting  off    Open    End 
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Flff.    71.     Gaffo    uBod    in    teating    Lengrtb    of    Trlmmod    Forgin^s 

cross-slide  and  holds  the  tool  in  line  with  the  axis  of  the 
machine  and  drill  spindles.  The  center  hole  is  drilled  and 
countersunk  %  inch  deep.  The  work  is  rotated  at  25  feet 
surface  speed  and  the  drill  at  175  surface  feet.  The  produc- 
tion is  forty-five  shells  per  hour. 

Faclner  Off  Closed  End  and  Gaerintr  for  Length 

After  centering,  the  closed  end  of  the  forging  is  faced  off 
to  the  required  length  as  shown  in  Fig.  74.  In  this  operation, 
the  forging  is  held  on  an  expanding  air-operated  mandrel  of 
the  type  shown  in  Fig.  73.  The  desired  length  is  secured  hy 
a  swinging  tool-setting  gage  A  held  in  a  bracket  that  is  fas- 
tened to  the  bed  of  the  lathe.  In  facing,  from  %  to  %  inch 
of  stock  is  removed;  the  work  is  rotated  at  70  surface  feet 
per  minute  and  the  feed  is  by  hand.  The  production  is  six 
shells  per  hour. 

The  next  operation  consists  in  gaging  the  trimmed  forgings 
for  overall  length  as  shown  in  Fig.  75.  Referring  to  this 
Illustration,  it  will  be  noted  that  the  gage  used  consists  of 
a  plate,  two  pillars  and  a  cross-bar.  The  plate  is  provided 
with  a  slot  80  that  the  teat  on  the  end  of  the  shell  does  not 
Interfere  with  the  correct  measurement  of  the  overall  length. 
The  gage  used  in  testing  the  length  of  the  shell  after  cutting 


off  the  open  end  is  also  shown  in  this  illustration  to  the  right. 
The  allowable  limit  on  length  is  4  millimeters. 
Rouifh-turnintf  External  Diameter 
The  rough-turning  of  the  external  diameter  is  accomplished 
on  a  "Lo-swing"  lathe  as  shown  in  Fig.  76.  Two  tools  are  used 
for  this  operation  that  remove  about  3/16  inch  of  stock  from 
the  diameter.  One  tool  starts  at  the  center  of  the  forging 
and  the  other  works  from  the  closed  end,  so  that  the  time 
required  to  turn  the  entire  length  of  the  shell  is  only  equal 
to  that  which  would  be  necessary  to  turn  one-half  the  length 
with  one  tool.  For  this  operation  the  shell  is  held  on  an 
expanding  mandrel  of  the  type  shown  in  Fig.  73.  The  first 
cutting  tool  turns  straight  for  a  short  distance  until  it  ap- 
proaches the  nose,  when  it  is  backed  out  to  enlarge  the  shell 


Fig.    72.     Centering    Cloacd    End    of    Forging 

at  that  portion  where  it  is  nosed-in.  The  shells  are  turned 
in  this  operation  to  within  2  millimeters,  0.0787  Inch,  of  the 
finished  size,  the  remainder  being  left  for  grinding.  The  test 
for  diameter  is  then  made  with  a  set  of  Johansson  gages,  after 


ENLARGED  VIEW  OF  MANDREL 


Fig.    73.     Air-opmted   Mandrel   iu«d   in   holding   Shell   Forginps    wl.  n   entering    and    tuminp 
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at  one  time.  The  nosing-in  operation  is  accompliEbed  in  a 
SOO-pound  Beaudry  hammer  as  shown  in  Fig.  77.  For  this 
worlc  four  men  are  required.  One  rotates  the  shell  on  ita 
axis;  another  feeds  the  shell  into  the  hammer  dies,  which 
are  split  and  of  the  right  shape;  the  third  operates  the  ham- 
mer; and  the  fourth  takes  the  nosed-in  shell  out  of  the  ham- 
mer and  brings  another  one  to  the  machine  ready  for  nosing- 
in.  The  nosing-in  is  started  with  light  blows,  so  as  to  make 
the  metal  flow  as  evenly  as  possible;  the  blows  are  then  In- 
creased in  severity  until  the  shell  has  received  about  twenty- 
flve  blows,  which  is  ordinarily  sufficient  to  complete  the  oper- 
ation. An  Improvement  made  over  this  method,  however,  con- 
sists In  eliminating  one  man  by  rotating  the  shell  on  its  axis 


Fig.    74.     Facing    off    Clusr..!    End    of    Idrtang    to    Length 
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Fig.    76.     RouKh-tuniing   External    Diameter 


"Lo-swing"    Lathe 


Fig.   76.     Gaging  Total   Length  of  Trimmed  Forging  prior  to  tttrning 

which  the  shell   is  heated   for  nosing-in.     The  production   is 
four  per  hour. 

Noslng'-in  Open  End  and  Heat-treatins- 

For  nosing-in,  the  shell  is  heated  for  a  distance  of  six  inches 
back  from  the  open  end  in  the  Frankfort  furnace  shown  in 
the  background  in  Pig.  77.  The  shells  are  left  in  the  furnace 
for  thirty  minutes  and  heated  to  a  temperature  of  1600  degrees 
F.     The  furnace  is  heated  by  natural  gas.  and  holds  ten  shells 


Fig.    77.     Nosing-i 


Beaudry    Hamn 
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FiK.    78.     Heat-treating    Furnace    and    "Bruah"    for    removing    Scale    prior 
to   Immersing   Heated   Sliell   in  Cooling   Bath 

by  means  of  an  air  drill.  The  production  is  thirty  per  hour. 
After  nosinK-in,  the  shell  is  taken  to  a  lathe  where  it  is 
gripped  in  a  (thuck,  the  nose  bored  out,  and  the  end  faced  off 
to  length.  The  next  operation  is  heat-treating.  The  heat- 
ing is  done  in  a  Frankfort  furnace  of  the  type  shown  to  the 
left  in  Fig.  78.  The  shell  is  left  in  the  furnace  for  twenty-five 
minutes  at  a  temperature  of  1800  degrees  F.  As  soon  as  the 
shell  reaches  the  desired  temperature,  It  is  quickly  removed 


Fig.    79.     Dipping    French    Hifli.\i 


in    Spocial    Cooling    Bath 


from  the  furnace  and  placed  in  the  cooling  bath,  shown  in 
Fig.  79  and  in  detail  in  Pig.  80.  Formerly  the  brushing  device 
shown  in  the  foreground  of  Fig.  78  was  used  to  remove  the 
scale,  but  this  has  been  found  unnecessary.  Each  cooling 
bath  accommodates  only  one  shell  and  is  so  arranged  that 
the  water  circulates  inside  the  cavity  as  well  as  around  the 
external  circumference.  The  shells  are  left  in  the  cooling 
bath  for  nve  minutes,  after  which  tempering  follows.  The 
quenching  device  shown  in  Fig.  SO  does  not  provide  tor  rotat- 
ing the  shell  when  cooling.  A  later  improved  device  incor- 
porates a  rotating  table  for  revolving  the  shell  and  thus 
obtaining  a  more  uniform  hardness.  The  tempering  opera- 
tion which  follows  is  accomplished  in  a  Frankfort  furnace, 
where  the  shell  is  heated  to  970  degrees  F.  and  then  taken 
out  and  allowed  to  cool  oft  In  the  air. 


Inspectlner  for  Hardness 

The  final  inspection  for  hardness,  is  accomplished  by  means 
of  a  hydraulic  testing  machine,  working  on  the  Brinell  ball 
principle,  as  is  shown  in  Fig.  81.  The  ball  used  is  10  milli- 
meters in  diameter,  and  the  pressure  Is  3000  kilograms  (6613.8 
pounds)  for  a  period  of  fifteen  seconds.  The  diameter  of 
the  impression  made  with  this  ball  must  be  3.4  millimeters 
(0.1139  inch).  This  corresponds  to  a  hardness  on  the  Brinell 
chart  of  321.    After  this  testing  operation,  the  shells  are  then 


Fig.    80.     Details    of    Cooling    Bath    shown    in    Fig.    79. 

ready  for  grinding  as  will  be  described  later.  This  Brinell 
test  factor  indicates  an  ultimate  strength  of  about  124  kilo- 
grams per  square  millimeter. 

Plckllns  and  Drylnw'  Partially  Machined  Shells 

After   heat-treatment   and    testing   for   hardness,   the   shells 

are  pickled  to  remove  the  scale  formed  In  heat-treating,  and 

dried  before  any  further  machining  operations  are  performed 

on  them.     For  pickling,  the  shells  are  placed,  open  end  up. 


Fig.   81.     Testing  Hardness  of  French   KO-milUmeter  Hlgh-explosire  Sballl 
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Fig.   82.     lUustration  showing  French   120-mUllineter  Hlgh-explo 


Shell,   giving    Finished    Dimensions    uid    Limits 


in  a  wooden  rack  and  are  immersed  in  a  bath  consisting  of 
ten  parts  water  to  one  part  sulphuric  acid.  The  shells  are 
left  in  this  solution  for  forty-five  minutes,  and  in  lifting  them 
out  they  are  tipped  so  that  the  picliling  solution  runs  out 
quickly.  After  immersing  in  the  acid  bath,  the  shells  are 
washed  in  a  solution  of  strong  lime-water,  then  in  clear  run- 
ning water,  and  then  dried  in  a  coke  furnace.  This  furnace 
is  24  inches  wide,  12  inches  high  by  48  Inches  long,  and  is 
tilted  from  the  floor  so  that  the  shells,  when  fed  in  at  one 
end,  roll  down  and  out  of  the  other.  The  temperature  of 
this  coke  furnace,  which  is  simply  an  ordinary  box  furnace 
heated  by  coke,  is  about  400  degrees  F.  It  holds  ten  shells, 
which  are  left  in  it  for  forty  minutes,  after  which  they  are 
taken  out  and  allowed  to  cool  in  the  air. 


Boring'  and  Threading^  Nose  End 

Following  the  pickling  of  the  partially  machined  shell,  the 
first  operation  consists  in  recentering  the  base  end,  which  la 
done  on  a  Williams  Tool  Co.  cutting-off  machine  that  has  been 
fitted  up  for  centering.  Here  a  light  cut  is  taken  to  true  up 
the  center.    The  time  required  is  about  ten  seconds  per  shell. 

Following  this,  the  shells  are  taken  to  the  Jones  &  Lamson 
turret  lathe  shown  in  Fig.  83.  For  this  operation,  the  work 
is  held  in  a  "Whiton"  chuck  and  supported  by  a  three-roll 
steadyrest.  The  first  operation  consists  in  rough-boring  the 
hole  in  the  nose;  second,  finish-boring  hole  with  an  expand- 
ing boring-bar;  third,  reaming  to  43.6  millimeter  diameter; 
fourth,  rough-tapping  with  Murchey  collapsible  tap;  fifth,  fin- 


Fii.    83.     Boring   and    threading   Open   End    of    Shell 
Slngle-spisdle    Turret    Lathe 


Fig.    84.     Finish-turning    External    Diamete 


at   the  Rate   of   Four   Shells   per   Hon 


a    "Lo-swing"    Lathe 


December,  1915 


MACHINERY 


301 


Ish-tapping  with  Murchey  tap.  For  boring,  the  work  is  rotated 
at  50  surface  feet  per  minute,  and  for  tapping  at  30  feet  per 
minute.  The  production  is  seven  shells  per  hour  from  each 
machine.  The  shells  are  now  removed  from  the  chuck  and 
the  thread  finished  to  exact  size  by  means  of  a  master  tap. 
This  is  really  an  inspection  operation.  The  shells  are  now 
washed  in  a  steam  bath  to  remove  all  the  oil  and  grease  and 
are  then  dried  out  thoroughly.  Hardened  center  plugs  are  now 
screwed  into  the  open  end  of  the  shell  to  serve  as  a  center 
point  when  grinding  and  turning  the  external  surface  in 
subsequent  operations. 


Fig.    86.     Grinding   Body   of    Shcdl   on    N.. 


Grinding    Machil 


Finlsh-turnlngr  External  Diameter  of  Shell 
The  finish-turning  operation  is  done  on  the  "Lo-swing" 
lathe  shown  in  Fig.  84.  Here  two  tools  are  used  to  finish 
the  straight  portion,  and  when  these  have  traveled  about  6 
Inches  on  the  shell,  the  third  tool  A  comes  into  operation  to 
turn  the  radius  on  the  nose.  Another  tool,  not  shown,  turns 
the  band  groove  to  width  and  depth,  then  an  under-cutting 
tool  is  brought  in  to  finish  the  under-cut,  and  finally  the 
groove  is  knurled.  The  last  operation  is  to  bevel  the  closed 
end  with  tool  B.     When  a  copper  ring  is  used  for  the  rifling 

band,  only  one  side 
of  the  groove  is 
dovetailed,  but 
when  a  copper 
strip  is  used,  both 
sides  must  be  dove- 
tailed. For  the 
various  turning  op- 
erations, the  work 
is  rotated  at  a  sur- 
face speed  of  50 
hot  per  minute, 
and  the  teed  for 
the  external 
straight  turning  Is 
0.020  inch  per  rev- 
olution. The  pro- 
duction is  four 
shells  per  hour. 

Grlndlntr  Externiil 
Diameter 

In  the  grinding 
operation  which 
follows  finish-turn- 
ing and  is  illus- 
trated in  Fig.  85, 
about  0.020  to  0.030  inch  of  nuiterial  is  removed  from  the 
diameter  of  the  shell.  The  machine  used  is  a  Norton  plain 
grinder  carrying  a  Norton  alundum  20-inch  diameter  by  2-inch 
face  wheel,  grain  46.  grade  M,  rotated  at  1275  R.  P.  M.  The 
grinding  is  done  only  on  the  straight  portion,  starting  at  a 
short  distance  from  the  base  end.  and  proceeds  straight  until 
the  enlargement  near  the  nose  is  reached.  The  wheel  is  then 
backed  away  from  the  work  the  required  distance,  and  the 
straight  portion  finished  on  the  nose  to  the  point  where  the 
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rl».   86.     Fresilng  on   Copper  Driving   Band 
West   Tiro   Setter   Co.    Banding   Press 


Fig.    87.     Turning  Copper  DriTias   Btnd 

radius  merges.  Owing  to  the  length  of  the  work,  the  traverse 
method  of  grinding  is  used.  The  wheel  is  trued  up  after 
grinding  every  three  shells.  The  production  is  eight  shells 
per  hour  from  each  machine. 

Pressing;  On  and  Turning-  Copper  Banda 
When  the  copper  band  is  of  the  ring  type,  the  pressing  on 
is  done  in  a  West  Tire  Setter  hydraulic  banding  press  as 
shown  in  Fig.  86.  The  Inside  diameter  of  this  band  is  slightly 
larger  than  the  external  diameter  of  the  shell,  and  is  located 
in  the  correct  position  by  means  of  the  compressing  dies,  six 


Fig.    88.     Weighing    French    120-milUmeter    High-ezploiiTa    SheU 

Of  which  are  held  in  the  machine.  It  requires  from  two  to 
three  squeezes  to  finish  the  pressing,  and  the  production  is 
twenty  shells  per  hour.  Before  pressing  on,  the  copper  rings 
are  heated  to  a  dark  red,  then  dipped  in  water  and  cooled  to 
the  temperature  of  the  surrounding  atmosphere.  Following  the 
pressing  on  of  the  band,  the  shells  are  taken  to  a  16-Inch 
engine  lathe,  as  shown  in  Fig.  S7.  The  first  operation  is  to 
take  a  rough  cut  over  the  external  diajneter  of  the  copper  band 
with  a  turning  tool,  after  which  a  form  tool  is  brought  Into 


Fig.    89.     Gaging    External    Diameter   and    Thread    in    No 
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Fig.    90.     Gaging    Contour    of    French    120-millimeter    High-explosive    Shell 

position  and  finishes  the  copper  band  to  shape  and  diameter. 
The  production  is  twenty  per  hour. 

After  turning  the  copper  band,  the  center  projection  is 
cut  off  from  the  closed  end  of  the  shell.  This  is  done  on  a 
Williams  Tool  Co.,  cutting-off  machine  at  the  rate  of  twenty- 
four  per  hour.  The  center  plug  in  the  open  end  of  the  shell  is 
also  removed,  leaving  the  shell  in  a  suitable  condition  for 
weighing  and  inspecting. 

Inspection 

The  first  inspection  is  for  weight  as  shown  in  Fig.  SS. 
The  correct  weight  is  IG  kilograms,  750  grams,  and  the  toler- 
ance   is    ±    200    grams     (35    pounds,    6.97    ounces,    ±    7.05 

ounces.)  The  first 
gaging  test  made 
is  that  for  "bulge 
diameter."  This 
test  is  Illustrated 
in  Fig.  89,  where 
it  will  be  seen  that 
two  ring  gages  are 
used.  The  diame- 
ter over  the  bulge 
is  119.6  millimeters 
plus  0.00  millime- 
ters minus  0.15 
millimeter.  The 
"go"  size  must  pass 
over  the  bulge, 
and  the  "not  go" 
size  must  stop  on 
it,  as  shown  in  the 
illustration.  The 
next  test  that  is 
made  is  over  the 
I  opper  band,  and 
for  this,  snap 
gages  of  the  horse- 
shoe type  are  used. 


Fig.    91.     Gaginc   Concuntricity  of   Shell 


The  limits  are  121.5  millimeters  plus  0.15,  minus  0.00  millime- 
ters. The  third  test  is  for  over-all  length,  which  is  accom- 
plished by  means  of  a  gage  similar  to  that  illustrated  in  Fig. 
75.  With  a  gage  of  a  similar  kind,  the  thickness  of  the 
closed  end  is  measured  from  the  nose.  The  next  test  is  the 
diameter  across  the  nose.  This  is  made  with  a  flat  gage  and 
the  limits  are  55  millimeters  plus  1.0,  minus  0.00  millimeters. 
The  master  thread  gage  is  next  screwed  into  the  nose  to  see 
if  the  thread  is  0.  K.;  after  this  the  plug  is  also  tried  tor 
diameter  at  root  of  thread.  These  gages  are  all  shown  in  Fig. 
89.  The  next  test  that  is  made  is  for  the  contour.  This  is 
accomplished  as  shown  in  Fig.  90.  A  long  flat  gage  that  cov- 
ers the  entire  length  of  the  shell  and  also  the  contour  at  all 
points  is  laid  across  the  shell,  as  illustrated,  and  by  this 
means  the  inspector  determines  whether  the  shell  has  been 
turned  and  finished  to  the  correct  shape  or  not.  Every  point 
on  the  shell  must  check  up  to  the  templet.  The  next  test  is 
made  with  a  similar  gage  and  consists  in  testing  the  angle 
at  the  closed  end  of  the  shell,  as  shown  in  Fig.  92.     The  maxi- 


mum diameter  is  118.5  plus  0.25  millimeters,  and  the  minimum 
diameter  is  110.5  millimeters. 

Testing:  for  Concentricity 

The  next  important  test  is  for  concentricity  as  illustrated 
in  Fig.  91.  A  counterweight  gage  A  having  two  arms  and 
counterweighted  on  one  end  is  fastened  to  the  base  end  of 
the  shell.  The  shell  rests  on  hardened  strips  which  are 
fastened  to  a  cast-iron  plate.  It  is  located  at  right  angles 
to  the  hardened  pieces  by  pins  driven  into  the  plate,  then  is 
rolled  over  and  must  balance  perfectly  when  the  gage  is  in 
place.  The  heavy  side  of  the  shell  is  first  found  by  rotating 
it  on  the  parallel  ways  and  then  the  weight  is  located  on  the 
light  side.    The  moment  of  rotation  must  equal  the  amount 


Fig.  92.     Gaging  Angle 


End  of  SheU 


of    eccentricity    from    the    center    of    gravity    of    the    shell, 
which  is  worked  out  from  the  following  formula: 

WS  =  PR 
in  which  W  =  weight  of  shell; 

P  =  weight  used  on  stem  of  gage; 

R  =  distance    from    center    of   shell    to    center    of 

weight  P; 
S  =  maximum  eccentricity  from  center  of  gravity, 
which  on  this  size  of  shell  is  0.7  millimeter. 


Fig.    93.     Testing    for    Slniigth    in    a    Metalwood    Hydraulic    Freaa 
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As  W,  P,  and  R  are 
known,  S  may  be  solved 
in  the  equation  given. 
If  8  is  found  to  be  0.7 
millimeter  or  less,  the 
shell  is  passed.  If,  how- 
ever, K  is  found  to  be 
more  than  0.7  millimeter, 
the  eccentricity  is  too 
great.  P  and  R  may 
be  standardized  for  the 
maximum  eccentricity, 
thus  avoiding  calculating. 
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Testintf  French  Hi(rh-ex- 
ploslve  Sheila  for 
Strenurth 
Every    shell    after    ma- 
chining and  inspection  is 

tested   for   strength    in   a  ^'«'  "'    *'"'"'  *'''-'°'=''  ^'""""  Hijh-expio.iv.  8h.u 

hydraulic  press  of  the  type  shown  in  Fig.  93.  This  particular 
machine  is  made  by  the  Metalwood  Mfg.  Co.,  Detroit,  Mich. 
Previous  to  testing,  the  shells  are  flUed  with  water  and  placed 
in  the  machine  shown  in  the  illustration.  The  pressure  is 
then  turned  on,  which  is  equal  to  G50  kilograms  per  square 
centimeter  or  9500  pounds  per  square  inch.  This  pressure  is 
maintained  on  every  shell  for  about  ten  seconds,  and  it  must 
show  no  leaks  nor  cracks.  Following  the  testing  operation, 
the  shells  pass  through  a  final  inspection,  which  consists  in 
examining  every  shell  for  cracks,  etc.,  and  inspection  by 
French  officials.  One  shell  in  every  hundred  is  given  every 
test  by  an  official.  The  last  operation  consists  in  greasing 
and  packing  the  shells  ready  for  shipment. 

MACHINING  4.5-INCH  BRITISH   HOWITZER 
HIGH-EXPLOSIVE  SHELLS 

The  British  4.5-inch  howitzer  high-explosive  shell  shown 
in  Fig.  94,  as  previously  described,  starts  with  a  cast  billet 
about  three  feet  long,  which  is  subsequently  cut  up  into 
shorter  lengths  and  forged  to  approximate  shape.  There  are 
some  thirty-two  odd  machining  and  inspection  operations  on 
this  shell,  and  the  average  time  required  to  produce  one  shell 
complete  and  ready  for  shipment  is  one  hour,  thirty-six  min- 
utes. It  should  be  mentioned,  however,  that  the  equipment 
used  for  this  purpose  was  not  originally  laid  out  for  hand- 
ling this  work.    In  fact,  the  only  special  equipment  purchased 


to  turn  this  car  shop  into 
a  busy  shell  plant  was 
small  tools  and  a  few  at- 
tachments for  engine 
lathes.  This  case  is  only 
one  of  the  many  exam- 
ples to  be  found  in  Cana- 
dian plants  where  stand- 
ard tools  were  quickly 
fitted  up  for  handling 
shells. 

The  order  in  which  the 
various     operations     are 
handled   is  given  in  the 
following:    The  first  ma- 
chining    operation     con- 
sists   in    cutting   off   the 
open  end  of  the  shell  to 
Jthe    required    length. 
Prior  to  this,  however,  the  shell  is  marked  off  and  the  amount 
of  material  to  be  removed  from  each  end  is  indicated.    The 
cutting-off  operation,  as  shown  in  Fig.  95,  is  accomplished  in 
an  axle  lathe  which  has  been  fitted  up  for  this  work.     This 
axle  lathe  is  of  the  double-head   type,  so  that  two  men  can 
work  on  one  machine.     The  production  is  250   in  ten  hours. 
The  wall  of  the  forging  is  about  13/16  inch  thick,  the  cut-off 
tool  %  inch  wide,  and  the  speed  15  R.  P.  M.;  the  cutting  tool 
is  fed  In  by  hand. 

Faclner  and  Rouffh-borinB- 
The  second  operation  consists  in  facing  off  the  closed  end 
in  a  boring  mill  where  twenty-four  of  the  forgings  are  held 
in  a  fixture.  Two  tools  are  used.  The  depth  of  cut  is  ',', 
inch  and  the  feed  1/lG  inch  per  revolution.  The  table  of  the 
machine  is  operated  at  120  R.  P.  M.  and  the  production  is 
about  220  in  ten  hours. 

The  third  operation  consists  in  rough-boring  the  interior  to 
3%  inches  diameter  in  a  four-spindle  rail  drill  operated  by 
two  men,  as  shown  in  Fig.  96.  The  hole  is  9^  inches  deep 
and  is  finished  in  one  cut.  A  cutting  lubricant  known  as 
"Mystic,"  made  by  the  Cataract  Refining  Co..  is  used  to  keep 
the  tools  cool.  The  shell  being  rough-bored  is  held  in  a  spring 
collet  type  of  chuck  which  is  attached  to  a  slide  that  works 
in  guides  located  on  the  table.  The  boring  tools  are  rotated 
at  50  R.  P.  M.  and  the  spindle  moves  down  with  a  speed  of 
about  1/16  R.  P.  M.     The  production  is  240  in  ten  hours. 


Fi(.    96.     Cutting    off    Open    End    of    Forfint 


FU-    M.     Borint    out    Caritjr    of    4.i-lnoli    Hoiriuer    HifhexploilTO    Bbell* 
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The  fourth  operation  consists  in  centering  the  base  end  in 
an  18-inch  engine  lathe.  The  forging  is  held  on  an  expand- 
ing mandrel  and  the  center  hole  in  the  base  end  is  first  drilled 
and  then  centered  with  a  centering  tool.  The  production  is 
400  In  ten  hours. 

Roug'h-turning' 

The  fifth  operation  is  rough-turning  in  an  axle  lathe.  The 
shell  again  is  hejd  on  an  e.xpanding  mandrel  and  is  turned  up 
for  a  distance  of  9^/4  inches  from  the  base  end.  The  feed  is 
3/.32  inch  per  revolution  and  the  depth  of  cut  is  7/32  inch. 
The  speed  of  the  work  is  50  R.  P.  M.  The  production  is  140 
in  ten  hours. 

Spot-drilling:,  Bottoming-  and  Finish-boring- 

The  sixth  operation  consists  in  spot-drilling  on  the  inside 
with  an  end-cutter  on  a  28-inch  upright  drilling  machine. 
The  work  is  held  in  a  collet  chuck  and  about  V4  inch  of  metal 
is  removed.  The  spot-drilling  tool  is  rotated  at  140  R.  P.  M., 
and  is  operated  by  hand  feed.  The  production  is  300  in  ten 
hours.  The  seventh  operation  consists  in  hogging  out  the 
pocket  at  the  bottom  with  a  form  cutter,  held  in  a  boring-bar 
in  a  wheel  boring  lathe  of  the  vertical  type.  This  tool  is 
rotated  at  48  R.  P.  M.  and  just  cuts  at  the  bottom;  it  is  oper- 
ated by  hand  teed.  For  this  operation  the  forging  is  held  in 
an  expanding  collet  chuck  and  the  production  is  sixteen  pieces 
per  hour. 

The  eighth  operation  consists  in  chamfering  on  a  wheel 
boring  lathe  with  a  tool  that  chamfers  the  inside  of  the  shell 
at  the  mouth  only.  This  tool  is  rotated  at  48  R.  P.  M.  and 
chamfers  for  a  distance  of  about  1%  inch  down  into  the  shell, 
enlarging  the  shell  from  3%  to  4  3/16  inches.  The  ninth 
operation,  as  sliown  in  Fig.  97,  consists  in  finish-boring  the 
inside  of  the  shell  and  finish-chamfering  the  mouth.  The  first 
operation  is  to  bore  and  face  with  an  end  facing  tool  that  is 
located  from  the  bottom;  second,  finish  the  pocket  at  the  bot- 


tom; and  third,  chamfer.  The  machine  used  is  a  Bertram 
26-inch  engine  lathe,  provided  with  a  turret.  The  shell  is 
held  in  an  expanding  chuck  and  rotated  at  80  R.  P.  M.  The 
cuts  vary  from  1/32  inch  to  just  cleaning  up,  and  the  produc- 
tion is  eighty  in  ten  hours. 

Groovlntf  and  Wavlng- 

The  tenth  operation  is  finishing  the  nose  on  the  outside 
diameter  with  two  tools.  The  first  takes  a  straight  roughing 
cut,  the  second  turns  the  radius,  and  a  third  tool  held 
in  the  same  toolpost  finish-chamfers  the  end.  The  machine 
used  is  a  New  Haven  24-inch  engine  lathe.  The  center  on 
the  tailstock  is  brought  in  to  support  the  work,  which  is  also 
held  in  a  three-Jawed  chuck.  The  work  rotates  at  60  R.  P.  M. 
and  the  production  is  220  in  ten  hours.  The  eleventh  opera- 
tion consists  in  taking  a  finishing  cut  over  the  base,  roughing 
out  the  band  groove,  and  finishing  the  external  diameter  back 
of  the  band  groove,  on  a  24-inch  New  Haven  engine  lathe. 
The  production  is  twelve  per  hour.  The  work  is  rotated  at 
60  R.  P.  M.,  and  one  turner  and  one  form  tool  are  used. 

The  twelfth  operation  is  waving  and  under-cutting  in  a 
New  Haven  24-inch  engine  lathe,  to  which  has  been  applied 
a  Bertram  waving  attachment,  as  shown  in  Fig.  98.  The 
work  is  held  in  a  chuck  of  the  three-jaw  type  and  is  supported 
at  the  opposite  end  by  the  tailstock  center.  The  waving  tools 
are  operated  by  a  cam  on  the  face  of  the  chuck.  The  work 
is  rotated  at  40  R.  P.  M.  and  the  production  is  twenty-five  per 
hour. 


Fig.     98.     -Waving     and     under-cutting     Band     Gr. 


Fig.    99.     Boring    out    Closed    End    of    Shell    for    Gas    Plug    and    throading 
Nosing--ta,  Boring  and  Threadlnsr  Nose 

The  thirteenth  operation  is  nosing-in.  This  is  done  in  a 
Williams  &  White  bulldozer.  The  shell  is  heated  in  a  furnace 
to  a  white  heat — about  1800  to  1900  degrees  F. — and  is  nosed-in 
In  one  blow.  It  requires  three  men  to  handle  this  operation; 
one  looks  after  the  furnace  and  two  after  the  machine.  The 
production  is  400  in  twelve  hours.  After  cooling,  the  shell  is 
brought  back  to  the  machining  department  where  the  four- 
teenth operation  is  performed.  This  consists  in  boring  out 
the  closed  end  of  the  shell  for  the  gas  plug  and  threading  on 
a  Jones  &  Lamson  single-spindle  fiat  turret  lathe,  as  shown 
in  Fig.  99.  The  operations  are:  first,  drill  l^s-inch  diameter; 
second,  hog  out  with  a  flat  cutter;  third,  under-cut  and  face 
with  a  combination  under-cutting  and  facing  tool;  and  fourth, 
thread  with  a  Jones  &  Lamson  regular  chasing  attachment. 
The  work  for  all  operations  except  threading  is  operated  at 
:i0  surface  feet  per  minute,  and  the  production  is  ten  per  hour. 

The  fifteenth  operation  consists  in  machining  the  nose  on  a 
20-ineh  Reed  engine  lathe,  provided  with  a  turret  attachment, 
shown  in  Fig.  100.  The  operations  are:  first,  bore,  taking  a 
1/16-inch  cut  at  a  speed  of  50  R.  P.  M..  and  face  off  to  length; 
second,  rough  out  inside  radius  with  a  boring  tool,  feeding  by 
hand;  third,  finish  inside  radius  to  shape  with  a  form  cutter; 
and  fourth,  tap  for  a  distance  of  2  inches  with  a  Murchey 
collapsible  tap.  The  production  is  nine  and  one-halt  per 
hour. 

Finish-turning: 

For  the  sixteenth  operation  a  center  plug  is  inserted  in  the 
open  end  of  the  shell.  The  external  diameter  is  then  turned 
all  over  in  an  18-inch  Canadian  Machinery  Corporation  lathe. 
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As  shown  in  Fig.  101,  two  cutters,  which  are  held  in  the  tool- 
post,  are  used  for  finishing.  The  cut  is  about  3/64  inch  deep, 
and  the  operation  of  the  tool-slide  is  controlled  by  a  forming 
bar  at  the  rear.  The  feed  of  the  tools  is  1/32  inch  per  revo- 
lution; and  tlie  speed,  100  R.  P.  M.  The  production  is  nine 
per  hour. 

Miscellaneous  Operations 

The  seventeenth  operation  is  sandblasting  the  inside  with 
an  air  nozzle  inserted  in  the  shell;  production,  about  200  in 
ten  hours.  The  eighteenth  operation  is  preliminary  inspec- 
tion. The  nineteenth  is  to  screw  in  the  liase  plug,  and  at  the 
same  time  wrench  off  the  projection  with  a  heavy  wrench. 
The  twentieth  operation  is  to  face  off  the  plug  and  round 
the  edges  of  the  base  on  a  Canadian  Machinery  Corporation 
18-inch  engine  lathe.  The  operations  are:  first,  take  a  rough- 
ing cut  across  the  base;  second,  roll  in  plate  with  a  plain 
roller;  and  third,  take  a  finishing  cut  across  the  base.  For 
these  operations  the  feed  is  by  hand  and  the  cuts  vary  in 
depth  from  1/16  to  3/16  inch.  The  speed  of  the  work  is  120 
R.  P.  M.,  and  the  production  is  fifteen  per  hour. 

The  twenty-first  operation  is  stamping  with  hand  stamps, 
the  work  being  held  in  a  fixture  while  this  operation  is  being 
performed.  Sixteen  stamps  are  necessary  and  the  production 
Is  295  shells  in  ten  hours.  The  twenty-second  operation  is 
re-tapping  the  hole  in  the  nose  of  the  shell  with  a  Murchey 
tap,  the  shell  being  held  in  an  Acme  single-head  threading 
machine,  carrying  a  chuck  instead  of  a  die-head.  The  pro- 
duction is  twenty-five  per  hour. 

The  twenty-third  operation  is  screwing  in  the  brass  nose 
bushing  by  hand,  holding  the  shell  in  a  fixture.     The  twenty- 


Fig.    100.     Boring,    facing    and   threading    Noao    End    of    SheU 

fourth  consists  in  turning  the  brass  socket  in  a  20-inch 
McDougal  engine  lathe,  one  cutting  tool  being  used.  The 
production  is  twenty  per  hour.  The  twenty-fifth  operation  is 
cleaning  out  the  shell  with  benzine  and  then  varnishing  it 
with  a  brush.  The  shell  is  laid  down  on  the  bench,  rolled 
back  and  forth  by  the  operator,  and  the  interior  varnished 
with  a  brush  that  is  shaped  like  a  toothbrush  but  is  much 
larger.  Two  men  are  employed  for  this  operation  and  the 
production  is  400  in  ten  hours.  The  twenty-sixth  operation 
Is  baking  the  varnish  on  the  shell  in  an  oven,  which  is  heated 
to  300  degrees  F.  This  oven  is  kept  at  a  constant  temperature 
and  the  shells  are  left  in  for  eight  hours.  They  are  then 
taken  out  and  left  to  cool  in  the  air.  The  furnace  holds  240 
shells,  so  that  the  production  is  240  in  eight  hours. 
Presslntr  on  and  Turnlnt?  Copper  Bands 
The  twenty-seventh  operation  is  pressing  on  the  copper 
band,  which  is  done  in  a  special  banding  machine  having  four 
hydraulic  cylinders.  The  production  is  225  in  ten  hours. 
Turning  the  copper  band  is  the  twenty-eighth  operation, 
and  this  is  done  in  a  22-inch  Walcott  &  Wood  engine  lathe, 
equipped  with  a  Lymburner  Ltd.  band  turning  attachment,  as 
shown  In  Fig.  102.  This  attachment  carries  two  forming 
tools,  one  on  the  front  and  one  on  the  rear  of  the  cross-slide. 
The  operations  performed  are:  rough-turn  band  with  a  tool  on 
the  top  of  the  slide,  operated  by  a  turnstile  at  the  front; 
rough-form  band  to  shape  with  a  form  tool;  and  finish  band 
with  a  forming  tool  held  on  a  special  attachment  at  the  rear 
of  the  machine  and  operated  by  a  separate  handle.  The  work 
Is  rotated  at  250  R.  P.  M.  and  the  production  is  twenty-five 
per  hour. 


Fig.     101.     Turning    External    Diameter    to    Size    and     Shape 

The  twenty-ninth  operation  is  the  final  inspection.  The 
thirtieth,  applying  the  first  coat  of  paint,  the  base  of  which 
is  white  lead;  the  thirty-first,  applying  the  second  coat  of 
yellow  paint.  After  drying,  the  shells  are  again  inspected  and 
packed  ready  tor  shipment,  the  plug,  of  course,  being  screwed 
into  the  nose  to  prevent  foreign  matter  from  getting  into  the 
cavity  of  the  shell,  and  also  to  protect  the  threads  in  the  nose 
from  bruises.  The  plug  is  retained  in  the  shell  until  it  Is 
removed  for  loading;  it  is  then  replaced  and  not  removed 
again  until  the  shell  reaches  the  field  of  operations,  where  It 
is  taken  out  and  the  detonating  fuse  substituted. 

MACHINING  9.2-INCH  BRITISH  HO"WITZER 
HIGH-EXPLOSIVE  SHELLS 
Starting  with  the  finished  forging,  which  is  made  with  a 
closed-in  nose,  and  has  been  carefully  annealed,  the  first  ma- 
chining operation  on  the  9.2  British  howitzer  high-explosive 
shell  shown  in  Fig.  103  consists  in  drilling  a  two-inch  hole 
through  the  nose  and  in  facing  off  the  nose  end  of  the  shell 
until  the  required  length  is  obtained.  These  operations  are 
performed  on  a  six-foot  radial  drilling  machine  as  shown  In 
Fig.  104,  using  a  two-station  jig  that  enables  one  side  to  be 
loaded  while  the  machining  operations  are  being  performed 
on  a  forging  located  on  the  other  side.  The  Jig  A  is  In  the 
form  of  an  angle-plate,  and  the  radial  arm  of  the  machine 
is  moved  to  bring  the  tool  in  line  with  the  work.  The  drill- 
ing is  done  at  a  cutting  speed  of  60  to  65  feet  per  minute 
with  a  down  feed  of  1/64  Inch  per  revolution.  The  produc- 
tion is  five  and  one-half  shells  per  hour,  one  man  operating 
the  machine. 

Cuttlngr-off  and  Roug-h-turnlntf  Operations 

The  next  operation  is  cutting  off  the  open  end,  which  Is 
done  on  a  24-inch  Pond  lathe.  The  forging  is  held  in  a  "pot- 
chuck"  (see  Fig.  106)  and  is  gaged  from  the  end  Just  ma- 
chined. The  surplus  stock  on  the  open  end  is  cut  off  by  means 
of  a  special  carriage  carrying  two  cutting-off  tools,  and  oper- 


Fig.     102.     Turning    Copper    Driring    Band 
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Fig.    103.     British    9.2-inch    Howitzer    High-explosive    Shell 


ated  by  right-  and  left-hand  screws,  so  that  both  tools  are  at 
work  at  the  same  time.  The  blades  of  the  cutting-off  tool 
are  %  inch  wide,  and  the  surface  speed  of  the  work  is  from 
70  to  80  feet  per  minute.  One  man  operates  two  machines 
and  cuts  off  seven  shells  per  hour. 

After  cutting  off,  the  straight  portion  of  the  shell  is  rough- 
turned.  For  this  operation  the  shell  is  held  on  a  mandrel 
that  has  two  sets  of  expanding  plungers,  and  the  work  is 
done  on  a  24-inch  Pond  lathe.  Two  cutting  tools  are  used 
that  remove  a  total  of  %  inch  on  the  diameter  in  one  cut. 
Each  tool  removes  %  inch, 
and  works  at  a  cutting  speed 
of  70  to  80  surface  feet  per 
minute.  As  the  forgings 
vary  somewhat,  it  is  often 
necessary  to  take  two  cuts 
to  finish.  The  longitudinal 
feed  is  %  inch  per  revolu- 
tion of  the  work.  At  this 
setting,  the  nose  of  the  shell 
Is  not  touched,  and  the  next 
operation  is  the  roughing  of 
the  nose  to  the  required  ra- 
dius. This  is  bandied  on  a 
24-lnch  Pond  lathe  as  shown 
In  Fig.  105.  The  shell  is 
gripped  from  the  internal 
diameter  by  expanding  man- 
drel A.  fastened  to  the  face- 
plate as  shown. 

Two  cutting  tools  are  used 
which  are  guided  in  the  cor- 
rect path  by  a  simple  but  sat- 
isfactory device.  This  radius 
device  comprises  a  special 
carriage  B  that  is  carried  on 
a  bracket  C  bolted  to  the  bed 
at  the  rear  of  the  lathe.  Lo- 
cated on  carriage  B  is  a  sta- 
tionary slide  D  to  which  is 
bolted  link  E  that  serves  to 
connect  cross-slide  F  with 
the  rear  carriage.  The  cross- 
feed  screw  ordinarily  used  Is 
removed  so  that  the  motion 
of  slide  F  in  a  radial  direction 
is  controlled   by   link   E.     In 


operation,  as  the  front  carriage  is  fed  toward  the  faceplate, 
link  E  forces  cross-slide  F  back  and  thus  guides  the  cutting 
tools  in  a  curved  path.  The  correct  starting  and  finishing 
points  of  the  radius  on  the  shell  are  obtained  by  adjusting 
screw  G.  The  production  for  rough-turning  the  straight 
diameter  and  nose  is  one  shell  per  hour. 

Boring-,  Counterboriner.  Faclne:  and  Threading  Operations 
The  next  operation  is  boring,  which  Is  performed  on  a  36- 
inch  Pond  heavy-duty  lathe  provided  with  a  rack  tailstock,  as 
shown  in  Fig.  106.  For  machining,  the  shell  is  held  in 
a  "pot-chuck"  clamped  to  the 
faceplate  and  is  additionally 
supported  by  a  steadyrest  aa 
shown.  The  interior  of  this 
( huck  is  made  an  easy  fit  for 
the  shell,  the  latter  being 
lield  by  contracting  the 
chuck,  which  is  split,  by 
rlamping  bolts  as  shown. 
Two  three-tooth  boring  ream- 
ers are  used,  one  roughing 
and  one  finishing,  which  re- 
move about  1*.  inch  from  the 
diameter  between  them.  The 
roughing  reamer  is  provided 
with  high-speed  steel  blades 
which  are  serrated  to  break 
up  the  chip,  whereas  the  fin- 
ishing reamer  is  provided 
with  smooth  blades  of  high- 
speed steel.  The  cutting 
speed  of  the  reamers  is  74 
to  78  surface  feet  per  minute. 
The  longitudinal  feed  Is  very 
coarse  (%  inch  per  revolu- 
tion) until  the  radius  is 
reached,  where  it  is  reduced 
to  1/32  inch  per  revolution. 
The  production  is  one  shell 
per  hour. 

Following  the.  operation 
just  described,  a  series  of  op- 
erations is  performed  on  the 
nose  of  the  shell  on  a  24-inch 
Pond  lathe  provided  with 
a  four-sided  turret.  The  shell 
is  held  in  a  "pot-chuck"  in  a 
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similar  manner  to  that  just  described,  but  of  course  the  nose 
Instead  of  the  base  end  projects.  The  operations  are:  rough- 
and  finish-bore  opening,  rough-face  end,  tap  and  finish-face 
end.  The  finishing  cuts  are  talten  at  an  average  speed  of  120 
surface  feet  per  minute  and  the  feed  is  1/32  inch  per  revolu- 
tion.    The  production   is  two  shells  per  hour. 

The  reverse  end  of  the  shell  is  now  machined,  and  as  was 
the  case  in  the  previous  operation,  is  held  in  a  "pot-chuck." 
The  work  is  done  on  a  24-inch  Pond  lathe  provided  with  a 
four-sided  turret.  The  operations  are:  face  off  base  end,  bore 
and  counterbore,  and  chase  thread  for  base  plug.  The  cutting 
speeds  are  120  surface  feet,  feeds  1/32  inch  per  revolution, 
and  production  one  shell  per  hour. 

Finish-turning'.  Groovlntr,  Wavlner  and  Assembllntf  Base  Plutf 

The  finish-turning  on  the  external  diameter  comes  next, 
and  this  is  done  on  a  24-inch  Pond  lathe  provided  with  a 
former-plate,  somewhat  similar  in  design  to  an  ordinary  taper- 
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Fig.    106.     TurnInK  Radiu 


on  a  24-inch  Engines  Latho 


turning  attachment.  One  cutting  tool  is  used  and  one  cut 
finishes  the  work.  The  speed  is  120  surface  feet,  and  the 
feed  1/32  inch  per  revolution.  The  production  is  two  shells 
In  three  hours. 

Following  this  operation  the  shells  are  taken  to  the  24-inch 
Pond  lathe  shown  in  Pig.  107,  where  the  band  groove  is  cut 
and  the  wave  ribs  produced.  The  shell  is  held  on  a  special 
mandrel  A  (see  Fig.  108  for  details  of  construction)  which  is 
driven  by  a  special  faceplate  B,  Fig.  107.  This  faceplate  carries 
cam  C  used  in  oscillating  the  rear  waving  slide  D  as  described 
later.  The  lathe  carriage  is  provided  with  a  turret  toolpost 
E  carrying  four  tools  that  perform  the  following  operations: 
Tools  /•'  are  used  to  neck  at  the  limits  of  the  band  groove; 
tool  0  roughs  out  the  groove  to  the  top  of  the  ribs;   tool  II 


Fig.    107.     Bet-up  on   a  24-inch   Engine   Lathe  for  machining   Band   Groove 
and  cutting  Wave  Slbi 

under-cuts  the  edges  of  the  groove;  and  tool  /  roughs  out 
between  the  wave  ribs.  The  wave  ribs  are  produced  by  the 
special  fixture  D  held  on  the  rear  of  the  carriage.  This  com- 
prises a  slide  J  which  is  oscillated  by  cam  C  against  the  ten- 
sion of  spring  K,  and  carries  a  tool-holder  L  that  holds  the 
waving  tool  M.  Tool-holder  L  is  adjusted  for  position  by 
screw  .V.  This  fixture  is  operated  by  bringing  the  cross-slide 
forward  and  moving  the  carriage  over,  until  a  roll  (not 
shown)  engages  with  cam  C  which  imparts  the  required  oscil- 
lating movement  to  slide  J.  The  band  grooves  are  cut  and 
ribbed  at  the  rate  of  eighteen  shells  in  ten  hours.  Putting  In 
the  base  plug  and  nose  bushing  is  the  next  step,  and  this  is 
done  by  hand.  Each  plug  is  carefully  fitted  and  cleaned,  and 
is  left  partially  screwed  in  place  until  such  time  as  the  load- 
ing of  the  shell  is  finished. 

Banding  and  Band-turning  Operations 
The  pressing  on  of  the  copper  driving  band  is  performed 
in  a  Dudgeon  hydraulic  banding  press.  The  copper  bands  are 
heated  to  a  bright  red  in  a  "Best"  oil  furnace,  and  when  they 
have  attained  the  correct  temperature  they  are  quickly  re- 
moved and  placed  in  the  banding  press.  The  shell  is  now 
placed  in  the  press,  the  band  being  slipped  over  it  and  located 
by  the  dies  in  the  correct  relation  to  the  groove.    The  press 
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Fig.    108.     Diagram   showing   Dotalla   of   Conitnictlon  of   Fixture   uaed   for 
holding    ShoU    when    performing    Operation    tbown    in    Fig.    107 

is  now  operated,  whereupon  six  dies  are  forced  in  radially 
and  compress  the  band  into  the  groove.  After  the  first 
squeeze,  the  shell  is  turned  around  30  degrees  and  given  an- 
other s(iueeze.  The  production  on  this  operation  is  about 
twenty  shells  per  hour. 

The  copper  band  is  turned  on  the  Pond  24-inch  lathe  shown 
in  Fig.  109.  Here  it  is  supported  and  driven  from  one  end 
by  a  special  driver  A.  Fig.  110,  and  is  supported  on  the  nose 
end  by  a  revolving  center  B.  The  cross-slide  carries  a  turret 
toolpost  A,  Pig.  109,  holding  four  tools,  which,  in  conjunction 
with  a  forming  tool  on  the  rear  of  the  slide,  rough-  and  finish- 
turn  the  band  to  shape.  The  production  is  three  shells  per 
hour. 

Wels'hlner.  Cleaning.  Varnishing,  etc. 

Upon  the  completion  of  the  machining  operations,  the  shells 
are  weighed,  the  limit  in  weight  being  10  ounces  either  way 
from  the  standard,  which  Is  252  pounds.  Working  from  the 
nose  end.  the  shell  is  now  washed  out  with  soda  water  and 
then  dried,  after  which  a  coating  of  Copal  varnish  is  sprayed 
in  with  a  "Buffalo"  air  spray  brush.  The  shell  is  swabbed 
outside,  while  hot.  with  a  light  machine  oil  and  then  baked 
for  eight  hours  at  a  temperature  of  300  degrees  F. 
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Considering  tlie  weiglit  of  these  shells,  it  is  interesting  to 
follow  the  way  in  which  they  are  handled.  A  continuous 
track  runs  down  the  aisle  of  the  shop  between  two  rows  of 
machines  along  which  the  shells  are  kept  moving.  Shells  of 
this  size  are  too  heavy  to  handle  by  hand,  so  light  air  hoists 
are  located  over  each  machine  to  facilitate  handling.  Stamp- 
ing, inspecting,  etc.  finish  the  operations  on  the  shell,  after 
which  it  is  ready  for  packing  and  boxing. 

ROUGHING  OUT  HIGH-EXPLOSIVE  SHELLS  IN 
HIGH-POWER  DRILLING  MACHINES 

British  18-pound  high-explosive  shells  are  made  from  bar 
stock,  as  has  been  previously  described,  and  the  usual  method 
is  to  rough  out  the  hole  in  a  high-power  drilling  machine. 
Figs.  Ill  and  113  show  an  efficient  method  of  accomplishing 
this  operation.  The  machines  used  are  Baker  Nos.  310  and 
315  vertical  high-power  drilling  machines  (the  latter .  size 
being   of   the   extra-heavy   pattern)    equipped   with   a   special 


Fig.    109.     Set-up  for  turning  Copper  Band  to  Shape 
Engine    Lathe 


a  24-inch 


fixture  o  clamped  to  the  table.  This  fixture  is  provided  with 
four  tool-steel  holding  jaws  that  support  the  bar  in  a  vertical 
position,  and  are  operated  by  right-  and  left-hand  screws  by 
means  of  a  turnstile  b.  At  A  is  shown  the  first  rough-drilling 
operation,  which  is  accomplished  by  means  of  a  1 13/16-inch 
diameter  high-speed  drill  driven  at  175  R.  P.  M.  with  a  down 
feed  of  0.020  inch  per  revolution.  The  drilling  time  is  about 
three  minutes  per  shell.  B  shows  the  second  operation  which 
consists  in  removing  the  vee  left  by  the  point  of  the  drill, 
and  rounding  the  bottom.  C  shows  the  final  reaming  opera- 
tion; and  D  illustrates  the  special  tool  used  for  machining 
the  exterior  of  the  nose  of  the  shell.  The  tool  used  for  this 
purpose  is  designed  along  the  principles  of  a  hollow-mill 
carrying  one  inserted  high-speed  steel  blade.     In  this  set-up 


OMBISCO  DRrvEA  ASD  CEHTERrNG  CHUCK 


Fig.     110. 

it  will  be  noticed  that  a  special  bushed  bracket  is  fastened  to 
the  top  of  the  fixture,  to  support  the  large  nose  turning  tool. 

Previous  to  cutting  the  thread  in  the  nose  of  the  shell,  it 
is  necessary  to  recess  it  at  the  point  where  the  thread  ter- 
minates. This  is  accomplished  by  a  recessing  tool  of  the  con- 
struction shown  in  Fig.  112.  Referring  to  this  illustration,  it 
will  be  noticed  that  the  tool  consists  of  a  holder  A  provided 
with  a  tang  fitting  into  the  drilling  machine  spindle.  This 
carries  sleeve  B  that  is  operated  upon  by  a  spring  C,  the  latter 
lying  in  between  the  recessed  shoulder  of  the  sleeve  and  a 
washer  D  that  is  pinned  to  bar  A.  The  recessing  tool  proper 
E  is  carried  in  an  elongated  slot  in  the  lower  end  of  bar  A 
and  is  operated  by  means  of  an  angular  slot  in  the  bar  through 
a  pin  driven  through  the  recessing  tool.  In  operation,  the 
drilling  machine  spindle  is  brought  down  until  sleeve  B  con- 
tacts with  the  nose  of  the  shell,  whereupon  further  down- 
ward movement  of  the  spindle  compresses  spring  C  and  at 
the  same  time  forces  out  the  recessing  tool  E,  cutting  the  an- 
nular groove  in  the  interior  of  the  nose.  The  last  operation, 
as  performed  in  the  drilling  machine,  consists  in  threading, 
and  it  is  accomplished  with  a  collapsible  tap  as  illustrated 
at  F  in  Fig.   113. 

The  layout  advocated  by  Baker  Bros,  for  this  work  is  a 
gang  of  six  machines,  consisting  of  two  No.  315  extra-heavy 
pattern  machines  for  the  drilling  and  nose-turning  operations, 
and  four  No.  310  machines  for  the  bottoming,  reaming,  coun- 
terboring,  facing,  under-cutting  and  tapping  operations.  This 
gang  of  six  machines  gives  a  production  of  eight  shells  per 
hour,  and  leaves  them  ready  for  the  lathe  turning  operations. 

SURFACING  GAS  PLUGS  ON  BESLY  RING 
WHEEL  GRINDERS 
The  gas  plug  used  in  the  base  end  of  British  high-explosive 
shells  is  made  from  a  forging  and  must  be  faced  on  the  end 
that  is  next  to  the  shell.  Several  methods  are  used  in  surfac- 
ing the  inner  face  of  this  plug,  and  a  very  satisfactory  one  is 
to  grind  it  on  a  Besly  No.  14-16  wet  ring-wheel  grinder,  shown 
in  Fig.  114,  which  is  equipped  with  a  special  rotary  chuck 
shown  in  detail  in  Fig.   115.     Fig.   114  shows  two  operators 


Fig.    111.     PreUminary   Operations  In   roughing  out   a  British   High-explosive   Shell  on   a   High-power   DriUing   Machine 
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cial  Recessing  Tool  used  for  performinc  Oporation  E 
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at  work  grinding  the  face  of  gas  plugs.  Tlie  jaws  of  this 
rotary  chuck  are  threaded  to  grip  the  threaded  body  of  the 
plug  when  the  latter  is  machined,  and  consequently  the  base 
is  nnished  true  with  the  threaded  body  of  the  plug.  For 
grinding,  a  cylinder  type  of  wheel  is  used  that  is  held  in  the 
standard  Besly  pressed-steel  ring-wheel  chuck.  The 
wheel  is  about  IG  inches  diameter,  3  inches  face. 
Gas  plugs  for  British  4.5-inch  high-explosive  shells 
can  be  turned  out  from  the  rough  at  the  rate  of  sixty 
to  eighty  per  hour  for  one  operator  by  this  machine. 
The  machine,  of  course,  is  double-ended,  so  that  two 
operators  can  work  on  one  machine  at  the  same  time. 
The  action  of  the  grinding  wheel  rotates  the  work 
while  grinding,  producing  the  desired  accuracy. 

The  Besly  No.  14-16-inch  L  type  wet-wheel  grinder 
shown  in  Fig.  114  is  also  used  for  grinding  off  the 
projections  on  gas  plugs  and  facing  the  base  end. 
On  the  18-pound  British  high-exolosive  shell,  the  pro- 
jection on  the  end  of  the  gas  plug  is  about  ^4  inch 
long  and  %  inch  diameter,  of  square  section.  (In 
some  cases  this  section  is  made  triangular  in  shape.) 
On  the  Besly  No.  14-16-inch  grinder,  twenty-five 
shells  can  be  ground  per  hour.  The  grinding  ma- 
chine, of  course,  accommodates  two  operators,  giv- 
ing a  combined  production  of  fifty  shells  per  hour 
per  machine.  At  the  same  time  that  the  projection 
is  removed  from  the  gas  plug,  the  surfac'e  of  the  gas  ^' 

plug  is  also  ground,  1/32  inch  of  material  being 
removed.  The  diameter  of  the  plug  on  the  18-pound  shell  is 
about  2'/i  inches  (see  Fig.  116).  Where  the  projection  on 
the  gas  plug  is  triangular  in  shape,  the  production  can  be 
greatly  Increased  because  this  projection  is  only  %  instead  of 
%  inch  high.  On  the  type  of  gas  plug  here  described,  the 
production  is  about  100  shells  per  hour  per  operator,  or  200 
shells  per  machine.  Fig.  116  shows  a  British  high-explosive 
shell  that  has  been  finished  off  on  the  base  on  the  Besly 
grinder  illustrated  in  Fig.  114  and  also  the  two  types  of  gas 
plugs  referred  to.    The  one  shown  at  A  Is  of  triangular  sec- 


tion, whereas  the  one  shown  at  B  is  of  square  section  with  a 
hole   in   the   center. 

TESTING  HARDNESS  OF  HIGH -EXPLOSIVE  SHELLS 

When  orders  for  high-explosive  and  shrapnel  shells  were 
first  placed  in  this  country  and  Canada,  considerable  trouble 
was  experienced  in  getting  shells  to  pass  the  government  in- 
spectors. While  a  large  number  of  concerns  were  successful 
in  getting  the  shells  finished  to  the  required  dimensions, 
many  experienced  trouble  in  heat-treating  shrapnel  shells  and 
attaining  the  desired  physical  properties.  The  government 
inspectors  finally  decided  on  using  testing  apparatus  which 
could  be  applied  to  every  shell  after  heat-treatment  and  thus 
check  up  the  tensile  strength  of  the  shells.  There  are  two 
well-known  methods  of  testing  the  hardness  of  metals,  namely, 
the  scleroscope  shown  in  Fig.  117  and  the  Brinell  Instrument 
shown  in  Fig.  81.  Of  these  two,  the  Brinell  is  the  older.  The 
British  government  has  been  using  both  of  these  instruments 
for  some  time,  but  in  general,  on  shell  work  the  Shore  meth- 
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od  has  been  adopted  because  of  the  rapidity  with  which  the 
test  could  be  made.  Also  it  did  not  injure  the  parts  and 
could  be  used  on  hardened  metal,  for  which  the  Brinell 
method  is  not  as  adaptable. 

Extensive  tests  have  shown  that  there  is  very  little  dif- 
ference in  the  results  obtained  with  the  Brinell  and  the  Shore 
method.  What  little  difference  there  is,  is  due  principally  to 
the  Brinell  indenting  pressure,  which  is  applied  slowly  and 
then  left  on  for  fifteen  seconds  or  more.  The  time  taken  and 
the  extreme  stress  imposed,  causes  undue  variation  depending 


Fig.   113.     Turning,   recessing  and  tapping   Uighexplosive  Shells   on  a   High- power    Drilling    Ma 
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Fig.    116. 

on  the  ductility  of  the  metal.  In  fact,  the  Brinell  reading  is 
so  influenced  by  ductility  that  claims  have  been  made  that  it 
shows  the  ultimate  strength;    as  a  matter  of  fact,  however, 


Fif.    116.     Threo-inch  High-eiplosive   Shell,   showing  Finish  left  by  Besly 
Grinder;    also    Two    Types    of    Gas    Plugs 

the  reading  taken  by  the  Brinell  method,  is  an  expression  of 
the  elastic  limit.  The  scleroscope,  on  the  other  hand,  imposes 
a  limited  stress  on  the  -metal,  and  this  is  done  instantaneously 
and  causes  only  slight  mechanical  super-hardening,  so  it  logic- 
ally preserves  the  original  values  and  thus  serves  to  indicate 
the  elastic  limit  without  undue  variation  leaning  toward  the 
ultimate  strength.  It  is  for  this  reason  that  exact  compari- 
son between  the  two  tests  can  only  be  made  on  one  kind  of 
metal  at  a  time  or  in  a  given  state  of  heat-treatment.  On 
heat-treated  steel  used  in  shrapnel  and  high-explosive  shells, 
the  ratio  is  given  by  Shore  as  6.4,  meaning  that  if  the  sclero- 
scope shows,  for  example,  50  hard,  this  multiplied  by  6.4 
would  give  the  Brinell  hardness,  or  a  value  of  320. 

The  method  of  testing  shrapnel  shells  has  previously  been 
described  in  the  April  number  of  Machinery,  so  that  atten- 
tion will  be  directed  here  to  the  testing  of  high-explosive 
shells.  In  the  first  place,  all  high-explosive  shells  are  not 
heat-treated,  those  used  by  the  British  government  being  a 
good  example.  These  are  made  from  a  special  tough  alloy 
steel,  the  required  physical  properties  of  which  are  contained 
in  the  "raw"  steel,  so  that  it  does  not  require  to  be  heat- 
treated  after  machining.  The  high-explosive  shells  used  by 
the  French  and  Russian  governments,  however,  are  heat- 
treated  either  previous  to  or  following  the  first  series  of  ma- 
chining operations.  The  specifications  on  the  British  high- 
explosive  shell  are: 

Per  Cent 
Constituents  Mln.  Max. 

Carbon    0.55 

Nickel    0.60 

Silicon   0.30 

Manganese    0.4         1 .  00 

Sulphur    0.04 

Phosphorus    0.04 

Copper    0.10 

This  steel  in  an  untreated  condition  must  give  a  yield  point 
of  19  tons  and  a  breaking  strength  of  35  to  49  tons,  with  an 
elongation  of  17  to  20  per  cent.  The  method  of  using  the 
scleroscope  on  the  British  high-explosive  shell  is  to  test  each 
bar  of  stock  after  the  first  external  cut  or  before  any  of  the 


important  machining  operations  have  been  performed  on  it, 
so  that  any  defects  in  the  material  can  be  discovered  before 
it  has  gone  too  far. 

The  French  high-explosive  shell  is  made  from  steel  contain- 
ing a  lower  percentage  of  carbon  and  no  nickel.  The  speci- 
fications on  the  French  high-explosive  shell  are: 

Per  Cent 
Constituents  Mln.  Uai. 

Carbon    0.30        

Silicon    0.18         

Manganese    0 .  50        0 .  80 

Phosphorus    0.04         0.07 

Sulphur   0 .  05 

After  hardening  and  tempering,  a  tensile  strength  of  125,170 
pounds  per  square  inch  is  required  with  an  18.3  per  cent 
elongation.  The  elastic  limit  would  be  about  80,000  to  120,- 
000  pounds  per  square  inch,  or  as  shown  in  Fig.  117,  43  to  52 
hardness  on  the  scleroscope  and  275  to  333  on  the  Brinell  In- 
strument, respectively.  The  elongation  and  ultimate  strength 
are  determined  by  testing  a  shell,  selected  at  random,  to 
destruction. 

The  Russian  high-explosive  shell  has  a  chemical  composi- 
tion somewhat  similar  to  the  French.  It  is  hardened  and 
tempered  to  show  a  physical  property  giving  an  elastic  limit 
of  not  less  than  62,000  pounds  per  square  inch,  a  tensile 
strength  of  118,000  pounds  per  square  inch,  and  an  elongation 
of  10  per  cent.  These  properties  in  a  steel  of  the  chemical 
constituents  given  above  would  give  a  scleroscope  hardness 
of  40  to  45  when  heat-treated. 

GRINDINQ  HIGH-EXPLOSrVE   SHELLS 

The  British  high-explosive  shell  is  not  heat-treated,  and 
consequently  many  manufacturers  are  finishing  the  external 
diameter  to  size  and  shape  by  turning;  others,  however,  are 
using  the  grinding  method.  The  turning  method  cannot  be 
used  as  successfully  on  the  Russian  or  French  shells  as  on 
the  British  shells,  because  the  former  are  heat-treated.  The 
practice  followed  in  grinding  high-explosive  shells  differs  in 
various  plants.  The  diagrams  Figs.  119  and  120  show  several 
methods  that  are  employed  in  grinding  high-explosive  shells 
on  the  Ford-Smith  heavy-type,  plain  grinder  shown  in  Fig. 
118.  Considerable  improvements  have  been  made  in  grinding 
high-explosive  shells,  especially  as  regards  keeping  the  face 


Fl(.    117.     Testinc   Hardness    of    High-explosive    Shells    with    Scleroscope 
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of  the  wheel  true.  When  this  method  was  first  adopted  it  was 
thought  that  it  would  be  necessary  to  true  up  the  entire  face 
of  the  wheel  with  a  diamond  truing  device  after  grind- 
ing a  comparatively  small  number  of  shells.  This,  however, 
has  not  proved  to  be  the  case,  and  the  truing  up  of  the  face 
of  the  wheel  can  be  done  quickly  by  hand  by  the  use  of  a 
carborundum  stick.  A  comparatively  large  number  of  shells 
can  be  turned  out  with  one  truing  of  the  wheel,  and  on  the 
Ford-Smith  machine  a  special  wheel-truing  device,  as  illus- 
trated in  Fig.  121,  Is  used.     This  will  be  described  later. 

The  diagram  Fig.  119  illustrates  three  different  methods 
of  grinding  high-explosive  shells  of  the  18-pound  size.  That 
shown  at  A  consists  in  finishing  the  nose  of  the  shell  on  the 
lathe,  and  then  grinding  the  external  diameter  from  the 
band  groove  to  the  radius,  with  a  two-inch  face  wheel,  by 
traversing  the  work   past  the  wheel.     In  the  method  shown 


Fig.    118.     Ford-Smith    Plain    Wide    Wheel    Shell    Grinder 

at  B  a  six-inch  face  wheel  is  used;  this  finishes  the  entire 
body  of  the  shell,  except  the  nose,  which  is  turned  in  the 
lathe  In  one  straight-ln  cut.    The  method  shown  at  C  is  that 
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Fig.     120,      DiAgram     illustrating     Method     of    Oniahijig 
Hlgh-exploaive    Shell    bj   grinding 

employed  on  the  Ford-Smith  grinder  in  British  plants.  The 
nose  is  turned  In  the  lathe  and  the  body  is  ground  with  a 
wide  wheel,  generally  about  8%  inches.   The  grinding  is  done 


Fig.    121.     Whcel-trulng  Doric 


Ford-Smith  Orindlnt  Minhlna 


Fir.   n».     Diagram  illustrating   Motlioiis  of   Bnishlng  High-eiploslvo   Shell 
Bodies    b^    turning    and    grinding 


completely  across  the  shell,  the  band  groove  being  cut  In  a 
subsequent  operation.  The  production  obtained  on  the  18- 
pound  shell  when  these  various  methods  are  used  differs  con- 
siderably. When  using  the  method  shown  at  .1,  the  produc- 
tion is  about  fifteen  to  twenty  per  hour;  by  method  B,  twenty 
to  thirty  per  hour;  and  by  method  C,  twenty-five  to  thirty  per 
hour. 

Fig.  120  shows  methods  of  finishing  high-explosive  shell 
bodies  by  grinding  all  over.  A  and  B  show  two  methods  of 
finishing  high-explosive  shells  on  a  plain  grinder.  The  pro- 
cedure followed  varies.  In  some  cases  the  body  is  finished 
first  and  the  nose  later,  whereas  in  others  the  nose,  as  shown 
at  A,  is  ground  first  and  then  the  body  is  ground  as  shown 
at  B.  The  last  method  is  that  shown  at  C  in  Fig.  120.  This 
is  being  used  in  Canada  at  the  present  time,  and  wheels  as 
wide  as  ll'i  inches  face  have  been  used,  covering  the  entire 
length  of  the  shell.  On  the  IS-pouud  shell  the  production 
varies  from  twenty  to  twenty-five  per  hour,  whereas  on  the 
4.5  shell,  using  an  11%-lnch  face  wheel,  the  production  Is 
somewhat  less. 

The  special  wheel-truing  device  used  on  the  Ford-Smith 
plain  grinder,  shown  In  Fig.  118,  is  Illustrated  in  Fig.  121.  ThU 
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device  is  held  on  a  swinging  arm  bracket  A,  tulcrumed  on  pin 
B,  and  located,  when  in  position  to  true  the  face  of  the  wheel, 
by  stud  C.  The  holder  D,  carrying  the  diamond  tool,  is  pro- 
vided at  its  rear  end  with  a  hardened  cam  surface  that  is 
kept  in  contact  with  the  forming  cam  E  by  means  of  a  spring 
located  in  the  body  of  the  attachment.  The  method  of  oper- 
ating this  device  is  as  follows:  After  swinging  the  attach- 
ment into  position  and  locking  it,  the  wheel-slide  is  advanced 
until  the  diamond  contacts  with  the  wheel.  Crank-handle  /•' 
is  then  rotated.  This  carries  a  gear  that  meshes  with  an- 
other gear  in  the  enclosed  case  G.  The  stud  in  this  case 
extends  down  through  the  fi.xture  and  engages  another  gear 
operating  in  a  rack.  Consequently,  the  turning  of  this  handle 
moves  slide  U  back  and  forth,  and  traverses  the  diamond 
holder  past  the  face  of  the  wheel.  This  diamond  truing  device 
is  only  used  occasionally  to  bring  the  wheel  to  the  correct 
shape  and  to  dress  up  new  wheels.  For  slight  dressing,  as 
previously  mentioned,  a  carborundum  stick  is  used. 


VARNISHING  INTERIOR  OF  HIGH-EXPLOSIVE 
SHELLS 

A  special  machine  for  varnishing  the  interior  of  high-explo- 
sive shells  is  shown  in  Fig.  122.  This  machine,  which  is 
built  by  the  Spray  Engineering  Co.,  Boston,  Mass.,  is  pro- 
vided with  an  apparatus  for  spraying  the  necessary  protective 
coating  on  the  inside  of  the  shell.  The  machine  comprises 
a  table  with  steel  supporting  frames,  and  with  the  operating 
mechanism  placed  beneath  it.  The  usual  coating  material, 
such  as  varnish,  asphaltum  paint  and  similar  compounds, 
is  carried  in  a  tank  located  above  the  operating  table.  The 
liquid  passes  down  the  hollow  tank  supports  to  an  adjustable 
measuring  device  which  controls  the  amount  of  material 
sprayed  at  each  operation.  A  system  of  levers  controls  the 
motion  of  this  device,  cutting  off  the  supply  from  the  tank 
and  admitting  measured  quantities  of  material  to  a  channel 
leading  to  the  spraying  nozzle.  The  last  part  of  this  motion 
opens  a  connection  to  a  compressed  air  supply  which  drives 
the  coating  material  through  the  spray  nozzles  and  distributes 
It  evenly  over  the  surfaces  to  be  covered.     A  high  working 


Fig.    123.     Mathews    Gravity    Carrier    traniporting    Shell    Forginsi 

speed  is  thus  obtained  without  waste  of  material  and  one 
setting  of  the  measuring  device  insures  delivery  of  a  fixed 
quantity  of  the  material  to  each  shell. 

To  operate  the  machine  the  shell  is  inverted  over  the  hole 
in  the  operating  table.  A  slight  pressure  on  the  foot-lever 
connected  with  the  operating  lever  moves  the  measuring 
device  and  admits  compressed  air.  Upon  the  removal  of 
pressure  from  the  treadle,  suitable  coil  springs  return  the 
mechanism  to  its  original  position,  ready  for  the  next  opera- 
tion. A  particular  feature  of  the  machine  is  the  device  for 
admitting  a  fixed  amount  of  coating  material  at  each  opera- 
tion, which  permits  setting  the  mechanism  to  repeat  any 
predetermined  coating  operation  on  a  large  number  of  similar 
parts.  For  readily  changing  over  to  different  coating  mater- 
ials, drain  valves  and  priming  valves  are  provided,  which 
permit  a  thorough  cleaning  of  the  measuring  device  and  all 
pipe  passages  without  taking  the  mechanism  apart.  The 
height  of  the  spray  head  may  be  adjusted  for  coating  shells 
of  various  dimensions,  and  auxiliary  attachments  including  a 
movable  spray  head  are  used  when  it  is  required  to  cover  a 
large  surface  or  to  meet  other  special  conditions. 

CONVEYING  APPARATUS  FOR  THE  RAPID 
HANDLING  OF  SHELLS 

For  conveying  shell  forgings  from  one  department  to  an- 
other or  from  the  shipping  department  to  freight  cars,  etc., 
the  Mathews  Gravity  Carrier  Co.  has  designed  conveying  ap- 
paratus as  shown  in  Figs.  123  and  124,  respectively.  Fig. 
123  shows  this  gravity  carrier  being  used  for  transporting 
forgings  from  a  freight  car  to  the  machining  department 
of  a  plant,  whereas  Fig.  124  shows  a  special  arrangement  of 
the  carrier  for  handling  shells  that  are  boxed  and  ready  for 
shipment.  In  this  case  the  track  part  which  extends  into  the 
shipping  room  is  about  two  feet  above  the  floor  level  and  the 


Fig.   124.  Mathews  Gravity  Carrier  with  Elevator  Unit  loading  Freight  Car 
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Inclined  elevator  arrangement  lifts  the  boxes  up  so  that  they 
are  located  In  the  car  four  feet  above  the  floor  level.  The 
Idea  of  elevating  the  boxes  is  to  have  them  within  conven- 
ient reach  of  the  shipper.  The  elevator  is  not  necessary 
where  the  floor  of  the  car  is  on  the  same  level  as  the  floor  of 
the  building. 

The  chief  advantage  of  this  conveying  apparatus  is  that  it 
Is  easily  and  quickly  installed  and  is  built  up  of  separate 
unite  80  that  it  can  be  added  to  without  any  extra  cost 
except  the  cost  for  extra  length  of  carriers  and  stands.  The 
rollers  are  made  from  seamless  cold-drawn  steel  tubing  and 
run  In  ball  bearings.  The  grade  of  the  apparatus  is  from 
2  to  3  per  cent.  Where  it  is  necessary  to  lift  the  shells  or 
other  parts  being  transported  from  a  floor  into  a  car,  a  porta- 
ble elevator  is  used  as  shown  in  Fig.  124.  This  elevator  is 
driven  by  a  one-horsepower  motor  and  can  be  connected  to  a 
lamp  socket.  Another  application  of  this  system  is  where 
the  carrier  arrangement  comes  to  the  end  of  the  building  and 


it  is  necessary  to  return  the  work;  to  accomplish  this,  a 
double-deck  arrangement  Is  provided,  the  lower  deck  inclining 
one  way  and  the  upper  deck  the  other  way.  Thus  when  the 
shells  or  work  come  to  the  end  of  the  line,  they  are  simply 
placed  on  the  upper  deck  and  are  returned  to  the  next  series 
of  machining  operations,  without  any  handling  whatsoever. 
Another  advantage  of  this  system  Is  that  the  shells  or  work 
do  not  need  to  touch  the  floor  at  all,  and  consequently  expen- 
sive cement  floors  are  not  broken  up  by  having  heavy  work 
dropped  on  them.  Lifting  the  work  off  the  carrier  is  also 
more   convenient   than    lifting   it   from   the   floor. 

The  important  feature  of  the  Mathews  gravity  roller  car- 
riers is  that  natural  gravity  takes  the  place  of  other  power 
conveyors,  except  where  additional  elevations  are  necessary 
or  where  shells,  forgings  and  bo.xes  must  be  elevated  to  upper 
floors.  For  this  work  the  Mathews  Gravity  Carrier  Co.  makes 
automatic-Incline  or  straight-lift  elevators,  which  require 
only  a  very  small  motor. 
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DETONATING  FUSES  FOR 
HIGH-EXPLOSIVE  SHELLS 
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HE  British  higli-explosive  shell  described  in  cou- 
nection  with  Fig.  3  carries  a  nose  fuse  of  the 
concussion  type,  also  shown  in  Fig.  9,  which  is 
made  chiefly  from  brass  parts  with  the  excep- 
tion of  the  adapter  B,  Fig.  125,  and  the  gaine. 
These  are  made  from  soft  steel.  The  body  of 
the  fuse,  shown  completely  machined  at  D  in  Fig.  126  and  at 
C  and  D  in  Fig.  127,  is  first  cast  in  a  sand  mold  in  the  form 
of  a  slug,  as  shown  at  A  in  Fig.  126.  The  composition  from 
which  this  slug  is  made  is  about  .^9. IS  per  cent  copper,  39.45 
per  cent  zinc,  0.88  per  cent 
manganese  copper  and  0.40 
per  cent  phosphor  copper. 
This  composition  is  not  arbi- 
trary, but  has  been  found  to 
give  the  tensile  strength  re- 
quired by  the  specifications. 
The  first  operation  consists 
In  snagging  and  brushing  the 
castings  with  a  wire  brush. 
but  experiments  are  being 
made  to  force  the  casting 
through  a  simple  shaving  die 
that  "shaves  off  the  straight 
surface  and  removes  all  ob- 
jectionable projections.  Af- 
ter casting,  the  slugs  are 
sand-blasted  or  otherwise 
cleaned;  they  are  taken  to 
the  Stewart  furnace  shown  in 
Fig.  128  where  they  are 
heated  to  1600  degrees  F.  The 
ovens  of  these  Stewart  gas 
furnaces  are  double  ended, 
and  a  Zeh  &  Hahnemann  per- 
cussion press,  Pig.  130,  is  lo- 
cated at  one  end  of  the  fur- 
nace. Three  men  are  re- 
quired for  each  forging  press ; 
one  loads  the  furnace  from 
the  rear,  the  second  man 
takes  the  heated  forgings  out 


Sequenco  of  Operations   on  Body  of  British   No. 
High-explosive  Fuse 


of  the  front  end  of  the  furnace,  puts  them  in  the  die  and 
trips  the  press,  whereas,  the  third  man  removes  them  from 
the  dies.  After  the  slugs  have  reached  a  temperature  of  1600 
degrees  F.,  they  are  removed  from  the  furnace  and  placed 
in  the  dies  shown  in  Fig.  129  and  in  Fig.  131  removed  from 
the  press.  The  furnace  shown  in  Fig.  128  holds  forty-eight 
slugs,  and  1400  to  1500  forgings  are  secured  from  each  press 
in  a  day  of  9%  hours.  The  ideal  forging  obtained  from  the 
dies  is  one  in  which  there  is  3/64  inch  of  material  to  re- 
move all  around.  The  dies  shown  in  Figs.  129  and  131  are 
kept  flushed  with  a  compound 
consisting  of  64  per  cent  oil, 
o2  per  cent  water,  3  per  cent 
powdered  graphite,  and  1  per 
lent  soda  ash.  The  order  in 
which  these  operations  are 
accomplished,  as  well  as  the 
machines  used,  spindle  speeds, 
and  the  production  obtained, 
are  given  in  Table  V. 

First  Machining  Operation  on 
the  Fuse  Body 

For  the  first  machining  op- 
eration, the  brass  body  Is 
held  in  an  air  chuck,  as 
shown  in  Fig.  132,  with  the 
end  subsequently  to  be 
threaded  projecting.  The 
first  operation  consists  In 
turning  the  body  and  rough- 
ing the  angle  with  the  tool 
Cr  in  the  front  of  the  cross- 
slide.  The  second  is  facing 
end,  also  chamfering  and 
roughing  chamber  with  tool 
.1  .•  third,  finish-counterboring 
and  chamfering  outside  with 
tool  B;  fourth,  under-cutting 
with  tool  C;  fifth,  taking  cut 
across  face  with  tool  on  rear 
of  cross-slide;   sixth,  tapping 


Fuse    dismantled   and 
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Fig.    127.     Various   Stages   in   tho   Manufacture   of   the   British   No.    100    Gra 

with   tool   D;   seventh,   threading   with   Geometric   collapsing 


(lie  i/';  eighth,  drilling  and  reaming  center  hole  with  tool  F. 
After  threading  in  the  machine,  a  hand  threading  operation 
is  necessary  to  size  the  thread  on  the  body.  The  lubricant 
used  on  this  Job  la  a  mixed  compound  consisting  of  1.06  per 
cent  soda  ash,  15.67  per  cent  mineral  lard  oil,  and  83.27  per 
cei^t  water. 


rig.    128.     Stewart    Gas 

Second  Machining  Operation  on  Fuse  Body 
The  second  machining  operation  on  the  fuse  body  consists 
In  finishing  the  taper  end.  The  threaded  end,  as  shown  in 
Fig.  133,  is  gripped  in  an  air  chuck  and  the  following  opera- 
tions performed:  First,  face  with  cross-slide  tool  G;  second, 
center  with  tool  A;  third,  drill  and  rough-turn  with  tool  B; 
fourth,  rough-counterbore  with  tool  C;  fifth,  recess  with  tool 
D;  sixth,  drill  with  tool  E;  seventh,  tap  with  tool  F;  eighth, 
shave  angle  on  body  with  shaving  tool  H  held  on  rear  of 


High-oiploiive    Fuse 

cross-slide.  These  operations  practically  finish  the  body  with 
the  exception  of  several  drilling  operations  that  are  done  on 
Leland  &  Gifford  high-speed  drilling  machines  by  the  aid  of 
simple  Jigs. 

Drilling  Operations  on  the  Fuse  Body 
Following  the  machining  operations  Just  described,  the  fuse 
body  passes  through  a  number  of  drilling,  counterboring  and 
tapping  operations.  These  operations  are  all  performed  on 
Leland-Gitford  drilling  machines,  as  stated.  By  referring  to 
Fig.   127,  the  sequence  of  oiHTatidiis  may  be  followed. 


Fig.    130. 


Press   ua«d   in   hot-pxvssin« 


of  Percussion  Press  shown  in  Fl«.  130  sbovrtnr  Dies 
nil    Casting  before   and   after   forvlny 


The  first  drilling  operation  on  the  machined  body  consists 
in  drilling  the  cap  set-screw  hole  a,  drilling  and  counterboring 
the  centrifugal  bolt  hole  b,  and  drilling  the  adapter  set-screw 
hole  c.  For  this  operation,  a  three-spindle  drilling  machine 
is  employed.  The  four  operations  are  performed  on  the  three- 
spindle  machine  because  the  cap  setsorwv  hole  a  and  the 
adapter  set-screw  hole  c  are  the  same  diameter,  and  therefore 
machined  by  the  same  drill. 
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the  oval  wrench  hole  indicated  at  g.  This  Is  done  In  a  single- 
spindle  drilling  machine,  holding  the  work  In  a  special  fli- 
ture  BO  that  it  may  be  moved  backward  and  forward  Blightly 
to  produce  the  oval  hole  required. 


Fi(.    131.     Upper  and  Lower  Diet  u«ed  In  Preu  •hown  In  Fig.    130 

The  second  set  of  drilling  operations  on  the  body  consists 
in  drilling  the  detent  spring  hole  d  with  a  drill  in  one  spindle 
of  a  three-spindle  drilling  machine.  The  second  spindle 
carries  a  counterboring  tool  that  squares  the  bottom  of  the 
hole,  and  the  third  spindle  carries  a  counterboring  tool. 

The  third  set  of  drilling  operations  on  the  body  is  the  drill- 
ing of  the  hole  for  the  reception  of  the  detent  and  this  is  per- 
formed on  a  two-spindle  drill  press,  each  spindle  carrying 
the  same  size  drill,  except  that  one  is  much  longer  than  the 
other.  The  longer  of  the  two  drills  is  used  with  a  special 
fixture  for  drilling  two-thirds  of  the  detent  hole  e  from  the 
bottom  side.  The  hole  is  completed  by  drilling  from  the  top, 
using  a  second  fixture  and  the  short  drill  in  the  second  spin- 
dle of  the  machine. 


Fie.    134.     Set-up   on  No.    66   Acme    Multiple-tpindle   Automitlc   Screw 
Uachine    for    machining    Fuse    Cap 

The  eighth  operation  on  the  fuse  body  Is  the  recessing  of 
the  percussion  pellet  hole  for  the  thread.  This  is  indicated 
at  h  in  Fig.  127.  A  single-spindle  drilling  machine  is  used 
equipped  with  a  special  fixture  to  provide  for  under-cutting. 

The  ninth  set  of  operations  on  the  fuse  body  consists  In 
slightly  countersinking  or  burring  all  of  the  holes.  This  is 
done  with  a  large  countersink  in  a  single-spindle  drilling 
machine,  the  fuse  bodies  being  held  by  hand  against  the 
countersink. 


The  fourth  set  of  drilling  operations  on  the  fuse  body  is 
performed  on  a  three-spindle  drilling  machine,  and  the  first 
spindle  carries  a  drill  for  drilling  the  central  percussion  pellet 
hole  indicated  at  /  In  Fig.  127.  The  second  spindle  carries 
a  counterboring  tool,  and  the  third  spindle  carries  a  bottom- 
ing tool. 

The  seventh  operation  on  the  fuse  body  is  the  milling  of 


r '  rtBMliJ 

^mm        '^■[^■#4''^ 

S  ^^a    . 
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% 

Fig.     133.     Set-up    on    Warner    &    Swasey    Brass-working    Lathe    for 
performing   Second   Series   of   Operations  on   Fuse   Body 


Fig.    136.     Grant    Elveting   Machines    used    in   riTeting   Needle    In 
Percussion    Needle    Plug 

The  tenth  and  last  set  of  operations  on  this  part  consists 
in  tapping  five  holes,  namely,  the  set-screw  holes  for  the  cap 
and  adapter,  the  detent  spring  hole,  the  centrifugal  bolt  hole 
and  the  percussion  pellet  hole.  Four  separate  machines  are 
used  for  tapping,  each  of  which  carries  a  tapping  head. 
Machlniner  the  Fuse  Cap 

The  fuse  cap  shown  at  C  in  Fig.  125  is  made  from  brasa 
rod  1%  inch  diameter  in  an  Acme  No.  55  multiple-spindle 
screw  machine,  as  shown  in  Fig,   134.     The  order  of  opera- 
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TABLE  V.    ORDER    OP  OPERATIONS  ON  BRITISH  NUMBER  100  GRAZE  FUSE 


Name   of   Part 


Body 
Body 

Body 
Body 
Body 
Body 
Body 
Body 

Body 

Body 
Cap 

Cap 

Adapter 

Adapter 
Graze   Pellet 

Graze   Pellet 

Graze  Pellet 

Percussion  Pellet 

Percussion  Pellet 
Percussion  Det.   Plug 
Percussion   Det.  Plug 
Percussion  Needle  Plug 
Percussion  Needle  Plug 

Bottom  Detent 

Top  Detent 

Top  and  Bottom  Detent 

Detent   Plug 

Centrifugal  Bolt 

Detent  Spring  Screw 

Cap  Screw 

Cap  Screw 

Adapter  Screw 

Adapter  Screw 

Detent  Plug  Screw 

Detent  Plug  Screw 


Cb&racter   of   Operation 


First  Machining 
Second   Machining 

Drill  and  Counterbore 
Drill  and  Counterbore 

Drill 

Drill  and  Counterbore 

Mill  Wrench  Hole 

Recess 

Countersink 

Tap  Five  Holes 
Form  and  Cut  Off 

Drill 


Cast  Brass 
Cast  Brass 

Cast  Brass 
Cast  Brass 
Cast  Brass 
Cast  Brass 
■Cast  Brass 
Cast  Brass 

Cast  Brass 

Cast  Brass 
1  3/8"  Brass  Rod 

Brass  Rod 


1  3/8" 


Form,    Drill,    Shave,    Counter-     ,,  ,„„  „   .    _ 

bore.   Thread,   Cut   Oft  1  H/IG     Soft  Steel  Rod 

Counterbore,  Driii  and  Tap      i  ll/lG" 
9/16 


Hand  Screw  Machine 

Hand  Screw  Machine 

Leland-Gitford     Three- 
spindle  Drill 

Leland-Gitford     Three- 
spindle  Drill 
Leland-GlJTord  Two- 
splndle  Drill 

Leland-Gitford     Three- 
spindie  Drill 

Iveland-Gifford   Single- 
spindle  I>rlll 

Leland<JilTord   Single- 
spindle  Drill 

Leland-Gifford   Single- 
spindle  Drill 
Drilling  Machine 
No.  55  Acme  Auto. 

Leland-Gifford   Single- 
spindle  Drill 

No.  56  Acme  Auto. 


F'orm,  Neclt  and   Drill 
Drill 

Drill,  Bottom  and  Counterbore 

Turn,  Chamfer,  Drill,  Recess, 
Tap,  Cut  Off 

Drill  and  Ream 

Machine 

Drill 

Machine 

Drill  Four  Holes 

Form   and   Center,    Drill,  Form 

Hole,  Cut  Off 

Rough-finish-turn,  Form,  Cham-' 

fer,  Shave,  Cut  Off 

Assemble 

Machine 

Shave  and  Cut  Off 


Soft  Steel  Rod  Model   A   Cleve.   Auto. 
Brass  Rod  No.  52  Acme  Auto. 

Brass  Rod  Leland-Gifford   Single- 

spindle  Drill 
Leland-Gifford     Three- 
spindle  Drill 

No.  52  Acme  Auto. 


Brass  Rod 
Brass  Rod 


9/16' 

9/16' 

11/32 

11/32"  Brass  Rod 
13/32"  Brass  Rod 
13/32"  Brass  Rod 
9/32"  Brass  Rod 
9/32"  Brass  Rod 

7/32"  Brass  Rod 

5/32"  Phos.  Bronze 

5/32"  Pbos.  Bronze 
9/32"   Brass  Rod 
7/32"   Brass  Rod 

Brass  Rod 
3/16"  Steel  Rod 
3/16"  Steel  Rod 
3/16"  Steel  Rod 
3/16"  Steel  Rod 
9/32"  Brass  Rod 
9/32"   Brass  Rod 


Leland-Gifford     Three- 
spindle    Drill 
No.  515  Acme  Auto. 
Leland-Gifford   Single- 
spindle  Drill 
No.  52  Acme  Auto. 
Leland-Gitford   Single- 
spindle  Drill 

^    No.  515  Acme  Auto. 

No.  515  Acme  Auto. 

By  Hand 
No.  515  Acme  Auto. 
No.  515  Acme  Auto. 
No.  515  Acme  Auto. 
No.  515  Acme  Auto. 
Acme  Screw  Slotter 
No.  515  Acme  Auto. 
Acme  Screw  Slotter 
No.  52  Acme  Auto. 
Acme  Screw  Slotter 


sr*c-d. 

IS.  p.    M. 

PpoducUoa 
Per  Boar 

376 
570 

12  to  IE 
8 

6000 

65 

6000 

65 

8000 

120 

4000 

60 

6000 

150 

4000 

375 

250 

120 

150 
520 

150 

8000 

200 

290 

♦5 

Vso' 

60 
300 

8000 

50 

6000 

150 

980 

360 

4000  to  8000 

1230 

720 

8000 

200 

980 

695 

8000 

100 

tlOLs  Is:  first,  form  and  center;  second,  drill,  square  and  neck; 
third,  thread  with  button  die;   and  fourth,  cut  off.     The  pro- 


1230 

720 

1230 

1020 

1230 

700 

1230 

500 

2500 

1230 

600 

1500 

980 

750 

1800 

l/o<-lllii>r» 

duction    on    this    particular    piece     is    given     in    Table    V; 
after  coming   from   the  screw  machine  It  Is  put  through  a 


Fit.    136.     Diagram    ahowint    Conatniction    of    FUture    uied    in    marablinf  Percouion    Kaedla    Plni 
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Tig.    137.     Baking    Varnish   on    High-explosivo    Shell    Fuses 

chip  separator  where  the  oil  and  chips  are  separated.  The 
next  operation  is  drilling  the  two  wrench  holes,  which  is 
handled  on  a  single-spindle  drilling  machine,  the  jig  being 
shifted  on  the  table  to  drill  the  two  holes. 

Operations  on  the  Graze  Pellet 

The  graze  pellet  shown  at  D  in  Fig.  125  is  made  from 
9/16-inch  brass  rod  in  a  No.  52  National-Acme  multiple-spindle 
automatic  screw  machine.  The  operations  are  as  follows: 
first,  turn  full  diameter  and  also  0.370  diameter  with  a  double 
tool,  also  drill  and  start  neck;  second,  recess  and  continue 
neck;  third,  tap  and  finish  neck;  fourth,  cut  off.  The  piece 
is  finished  upon  leaving  the  screw  machine.  The  production 
is  given  in  Table  V,  which  also  includes  a  complete  summary 
of  the  operations  performed  on  the  various  parts  of  this  fuse. 

There  are  two  drilling  operations  on  the  graze  pellet. 
The  first  consists  in  drilling  the  small  fire  hole  through  the 
entire  length  of  the  piece.  This  is  done  in  a  single-spindle 
drilling  machine  and  is  followed  by  the  operations  on  the 
upper  end  of  the  piece,  where  the  detonating  cap  is  held. 
The  operations  on  this  end  are  performed  in  a  three-spindle 
drilling  machine;  the  first  spindle  carries  the  drill  for  pro- 
ducing the  large  hole,  the  second  carries  a  counterboring  tool 
and  the  third  a  facing  tool  for  the  bottom  of  the  hole. 

Operations  on  Centrilugal  Bolt  and  Plugs 

The  centrifugal  bolt  E,  Fig.  125,  is  made  from  brass  rod 
and  the  operations  are  very  simple,  consisting  merely  in  shav- 
ing and  cutting  off.  The  percussion  detent  plug  G  and  the 
percussion  needle  plug  H  are  also  simple  screw  machine  jobs. 
The  needles  are  made  of  steel  and  are  swaged  down  to  a  fine 
point  and  then  hardened.  The  spinning  in  place  of  the 
needle  point  is  done  on  the  Grant  rivet  spinning  machines 
shown  in  Fig.  135,  on  which  a  simple  fixture  shown  by  the 
diagram  Fig.  136  is  employed.  Two  girls  are  em- 
ployed on  this  work;  one  inserts  the  needles  A  in 
plate  B,  and  the  plugs  C  in  plate  D,  and  the  other 
operates  the  machine.  The  holes  in  the  top  plate 
are  large  enough  to  allow  the  needles  to  drop  through 
freely  and  enter  the  plugs.  Then  the  top  plate  is 
removed  and  the  fixture  placed  on  the  table  of  the 
spinning  machine.  The  spinning  rolls  are  brought 
down  in  contact  with  the  plugs  consecutively  and 
spin  in  the  edge,  holding  the  needles  firlnly  in  place. 
The  plugs  are  prevented  from  rotating  by  steel  In- 
serts which  are  knurled  on  their  top  faces.  Location 
of  the  various  holes  under  the  spinning  machine  is 
accomplished  as  shown  in  the  plan  view,  Fig.  136. 

ThQ  operations  on  the  percussion  detonator  plug 
are  performed  on  a  single-spindle  drilling  machine, 
and  consist  in  drilling  the  two  small  holes  with  the 
aid  of  a  swivel  jig. 

The  four  small  fire  holes  in  the  percussion  needle 
plug  are  drilled  after  the  needle  has  been  swaged  In 
place.  The  drilling  operation  is  left  until  last,  as 
otherwise  the  swaging  operation  would  close  up  the 
fire  holes. 


Machinlnt;  Operations  on  Percussion  Pellet 

The  percussion  pellet  shown  at  /  in  Fig.  125  is  made 
from  11/32-inch  diameter  brass  rods  in  a  multiple- 
spindle  automatic  screw  machine.  The  first  operation  con- 
sists in  turning  with  a  box-tool,  chamfering  and  squaring  the 
threaded  end,  also  drilling  the  hole  and  squaring  the  bottom; 
second,  recessing;  third,  tapping;  and  fourth,  drilling  email 
hole  and  cutting  off.  The  hole  in  the  opposite  end  of  the 
percussion  pellet  and  the  one  in  the  side  are  drilled  in  a 
three-spindle  drilling  machine.  The  same  size  drill  is  used 
for  drilling  the  large  cross  hole  and  the  end  hole.  This  drill 
is  held  in  the  first  spindle,  and  a  smaller  drill,  held  in  the 
second  spindle,  drills  the  small  cross  bole,  whereas  the  third 
spindle  carries  a  taper  reamer  for  tapering  the  large  cross 
bole. 

Operations  on  Top  and  Bottom  Detents 

The  bottom  and  top  detents  shown  at  F  and  L,  respectively, 
in  Fig.  125  are  made  with  a  simple  tool  equipment.  The  top 
detent  L  is  made  from  5/32-inch  bronze  rod  in  a  screw 
machine,  whereas  the  bottom  detent  F  is  made  from  brass 
rod  7/32-inch  diameter  in  a  screw  machine.  The  operations 
on  the  top  detent  are:  first,  rough-turn  and  form  bead;  second, 
finish-turn  and  chamfer;  third,  shave  from  head  to  point; 
fourth,  cut  off.  The  operations  on  the  bottom  detent  are: 
first,  form  and  center;  second,  drill;  third,  form  hole;  and 
fourth,  cut  oft. 

Operations  on  Ada  ter 

The  adapter  shown  at  B  in  Fig.  125  is  produced  in  three 
operations,  the  first  being  performed  on  an  Acme  No.  55 
multiple-spindle  automatic  screw  machine.  The  first  series  of 
operations  is  as  follows:  first,  rough-form  and  drill;  second, 
shave  and  counterbore;  third,  thread  outside  diameter;  and 
fourth,  cut  off.  The  second  series  of  operations,  performed 
on  a  Cleveland  automatic  screw  machine  provided  with  a 
magazine  attachment,  is:  counterbore,  tap  and  drill.  The  third 
operation  is  performed  in  a  Leland-Gifford  drilling  machine 
and  consists  in  drilling  the  two  small  holes.  The  other  small 
parts,  such  as  screws,  etc.,  are  regular  screw  machine  jobs 
and  are  simple  to  manufacture. 

Assembling- 

The  assembling  is  done  in  the  following  order:  First,  the 
percussion  pellet,  spring  and  detonator  plug  are  inserted  in 
the  cross  hole;  second,  the  graze  pellet  is  dropped  into  place; 
third,  the  centrifugal  bolt  and  screw  are  inserted  from  the 
side;  fourth,  combined  detent,  spring  and  screw  plug  are 
inserted  from  the  base;  fifth,  the  creeper  spring  is  put  in 
from  the  top  and  the  cap  screwed  in  place.  The  set-screw 
for  the  cap  and  the  adapter  are  then  inserted  and  finally 
the  gaine  is  screwed  in  and  the  job  is  finished.  The  lacquer- 
ing of  the  completed  fuse  is  done  by  spraying  as  shown  in 
the  initial  illustration  on  page  314  and  lacquered  fuses  are 


1ST  OPERATION 


czi 


CD 


3RD  OPERATION 
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Fiff.    138.     DiaKram  illustrating   Sequence  of   Operations 
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then  put  in  the  rotating  oven  shown  in  Fig.  137  and  baked 
until  the  varnish  is  dry.  This  oven  has  six  shelves  that 
work  on  the  principle  of  a  Ferris  wheel. 

MACHINING  BRITISH  HIGH-EXPLOSIVE 
FUSE  GAINE  PARTS 
The  gaine  which  forms  the  exploder  member  of  the  British 
No.  100  graze  fuse  shown  in  Fig.  9  is  shown  assembled  and 
in  detail  in  Fig.  139.  As  will  be  seen  from  this  illustration, 
the  gaine  comprises  three  parts,  viz.,  body  A,  center  plug  li 
and  closing  or  bottom  plug  C.  The  body  A  of  the  gaine  is 
made  from  cold-rolled  steel,  and  in  one  plant  the  first  opera- 
tion is  handled  In  a  No.  53  Acme  multiple-spindle  automatic 


In  the  order  shown  in  Fig.  138.  The  order  of  machining 
operations  performed  at  the  first  chucking  is  shown  from  A 
to  C  inclusive,  and  is  as  follows:  First  position,  drill  large 
hole  one-third  depth,  using  floating  drill-holder,  and  form  the 
thread  diameter  from  cross-slide;  second,  drill  large  hole  to 
shoulder;   third,  drill  small  hole;   fourth,  cut  off. 

In  the  drilling,  a  stepped  lead  cam  is  used  so  that  the  drills 
can  1)0  backed  out  to  clean  out  the  chips  and  assist  the  lubri- 
cant in  getting  to  the  cutting  points  of  the  drills.  The  outer 
surface  of  the  gaine  is  not  finished  and  the  holes  are  not 
reamed.  The  cutting  speed  is  100  surface  feet  per  minute,  and 
the  production   is  sixty  per  hour. 


The  second  series  of  operations  shown  in  Fig.  138  is  per- 
formed on  a  No.  2  plain-head  Warner  &.  Swasey  turret  lathe, 
as  follows:  first,  ream  the  four  diameters  of  the  hole  with  a 
stepped  reamer;  second,  under-cut  at  the  bottom  of  the  two 
threaded  sections  (this  is  done  with  a  tool  having  two  cutting 
points  properly  spaced) ;  third,  tap  the  two  holes  with  a  double 
threaded  tap.  The  production  is  thirty  pieces  per  hour  and 
the  cutting  speed,  except  for  the  tapping,  is  100  surface  feet 
per  minute. 

The  third  series  of  operations  on  the  gaine  body,  shown  to 
the  right  in  Fig.  13S,  is  performed  on  a  No.  2  plain-head 
Warner  &  Swasey  turret  lathe,  and  the  piece  is  held  with  the 
threaded  end  outward.  The  operations  are:  first,  center; 
second,  drill  large  hole;  third,  form  bottom  of  hole;  fourth, 
drill  small  hole  with  a  high-speed  drilling  attachment;  fifth, 
thread  external  diameter  with  a  self-opening  die.  The  cutting 
speeds  on  this  operation  are  100  surface  feet  per  minute  and 
the  production  is  thirty  pieces  per  hour.  In  the  plant  where 
this  information  was  obtained,  considerable  trouble  was  ex- 
perienced in  drilling  the  small  hole.  Attempts  were  made  to 
produce  this  hole  in  a  high-speed  drilling  attachment,  with 
poor  results.  The  method  shown  at  J  is  recommended  as 
being  more  satisfactory,  as  in  this  case  both  work  and  drill 
revolve. 

Machining  the  Center  Plui<' 

The  center  plug  shown  at  B  In  Fig.  139  is  made  from  hot- 
rolled  machine  steel  and  is  completed  in  two  operations. 
The  first  series  of  operations  is  performed  on  a  No.  53  Acme 
multiple-spindle  automatic.  The  operations  are:  first,  form 
the  entire  length  of  the  piece  and  drill  small  hole;  second, 
shave  outside  diameter  and  square  bottom  of  hole;  third, 
thread;   fourth,  cut  off. 

The  second  series  of  operations  is  performed  on  a  No.  2 
plain-head  Warner  &  Swasey  turret  lathe  in  the  following 
order:  first,  center  drill;  second,  drill;  third,  form  hole  with 
special  counterboring  tool;  fourth,  face  end  with  tool  on 
rear  cross-slide.  These  pieces  are  handled  at  the  rate  of  forty- 
five  per  hour.  The  work  on  this  piece  is  completed  by  a 
simple  slotting  operation  on  an  Acme  screw  slotter. 

The  machining  of  the  bottom  plug  C,  Fig.  139,  is  performed 
on  a  No.  53  Acme  multiple-spindle  automatic.  This  part  is 
made  of  cold-rolled  steel  and  turned  at  a  speed  of  100  surface 
feet  per  minute.  The  order  of  operations  is:  form  external 
diameter;  second,  face  end;  third,  thread;  fourth,  cut  olT. 
This  piece  is  produced  at  the  rate  of  ISO  per  hour.  The  drill- 
ing of  the  two  holes  in  the  end  of  this  plug  is  performed  in  a 
drilling  machine  with  the  aid  of  a  simple  Jig. 


HIGH-EXPIDSIVE 
CARTRIDGE  CASES 


_______  The  cartridge  case  used   in   the  British   IS-pound 

^^^_  quick-flring  field  gun  is  made  from  an  alloy  of 
^BiW  copper  and  zinc,  generally  70  per  cent  electroly- 
tic copper  and  30  per  cent  zinc.  The  exact 
composition  of  the  alloy,  however,  is  left  to  the  discre- 
tion of  the  manufacturer,  but  the  completed  cartridge  case 
must,  of  course,  be  of  the  required  specifications  for  strength 
and  elasticity.  The  number  of  redrawing  and  annealing  oper- 
ations on  the  cartridge  case  is  never  less  than  six,  and  in  addi- 
tion two  tapering  operations  must  be  performed  to  bring  the 
mouth  of  the  shell  to  the  correct  diameter  and  the  body  to 
the  right  shape.  The  practice  followed  In  plants  making  this 
cartridge  case  does  not  differ  materially  in  regard  to  the 
number  of  drawing  operations,  but  of  course  there  is  some  dif- 
ference in  the  methods  used  in  handling  the  work.  The  fol- 
lowing description  covers  the  method  used  by  a  large  concern 
that  turns  out  4000  18-pound  cartridge  cases  per  day  of  ten 
hours. 

Blanking:  and  Cupping 

The  first  operation  on  the  cartridge  case  is  to  cut  out  a 
blank  6.22  inches  diameter  from  a  sheet  0.380  inch  thick. 
This  operation  is  seldom  handled  by  the  firm  making  the 
cartridge  cases,  most  firms  preferring  to  buy  the  blanks  from 
manufacturers  that  make  a  specialty  of  this  business.  The 
blank  is  usually  cut  out  in  a  geared  punch  press,  and  the 
production  is  about  400  blanks  per  hour.  Usually  the  blank 
is  in  the  annealed  condition  when  received  by  the  cartridge 
case  manufacturer.  Assuming  that  the  blank  is  purchased 
in  the  annealed  condition,  the  next  operation  is  cupping. 
In  the  plant  where  the  following  data  was  obtained,  this 
operation  is  performed  in  a 
Toledo  press  as  shown  in  Fig. 
140.  One  operator  can  turn 
out  4000  cups  in  ten  hours. 
On  this  operation,  a  produc- 
tion as  high  as  600  per  hour 
can  be  obtained,  but  this  pace 
cannot  be  kept  up  by  one 
man.  The  shape  and  size  of 
the  cup  after  the  cupping  op- 
eration is  shown  at  B  in  Fig. 
143.  Table  VI  gives  the  com- 
plete order  of  operations. 
Annealing- 
Following  the  cupping  op- 
eration, the  metal  is  harden- 
ed somewhat  and  conse-iueut- 
ly  annealing  is  necessary  to 
restore  the  required  ductility. 
The  hardness  of  the  metal  is 
also  tested  by  means  of  the 
Bcleroscope  after  each  press 
and  annealing  operation,  and 


in  tliis  plant  nuf  \,<r  r,-nt  of  the  daily  production  is  i:;v.;. 
this  test.  This  subject  will  be  fully  dealt  with  later.  The 
annealing  is  done  in  a  special  furnace  as  shown  in  Fig.  141. 
These  furnaces  are  about  6  feet  wide  by  24  feet  long,  and 
the  cases  are  loaded  into  trays  and  fed  into  the  furnace  at 
the  loading  end  by  a  ram  operated  by  compressed  air.  The 
trays  used  for  this  purpose  hold,  on  an  average,  fifty-six 
cups,  the  number  increasing  as  the  diameter  of  the  case  is 
reduced,  and  each  furnace  holds  eight  trays.  The  furnaces  are 
kept  at  a  constant  temperature  of  1250  degrees  F.,  and  the 
cups  are  annealed  for  one  hour  and  four  minutes  at  this 
temperature.  This  is  the  average  length  of  time  that  each 
tray  is  allowed  to  remain  in  the  furnace.  The  loading  and 
unloading  is  carried  on  every  eight  minutes.  After  anneal- 
ing, the  cups  are  removed  from  the  furnace  and  immediately 
immersed  in  water.  There  are  six  pyrometers  in  each  fur- 
nace for  controlling  the  temperature,  three  on  each  side. 
These  pyrometers  are  tested  every  fifteen  minutes,  as  shown 
in  Fig.  145.  so  that  any  variation  in  the  temperature  of  the 
furnaces  can  be  immediately  checked  up.  After  cooling  in 
water,  the  cups  are  taken  to  the  pickling  bath,  where  they 
are  immersed  in  a  solution  of  twenty  parts  water  to  one  part 
sulphuric  acid.  They  are  then  removed  from  this  pickling 
solution  and  immersed  in  a  high  caustic  soda  bath,  after 
which  they  are  washed  in  warm  water  to  remove  all  traces 
of  the  acid. 

It  should  be  mentioned  here  that  all  firms  engaged  in  this 
work  do  not  follow  this  procedure  in  cooling  and  washing. 
One  concern,  in  particular,  believes  that  the  rapid  cooling  of 
the  cases  in  water  affects  their  physical  properties,  and  hence 
allows  the  cases  to  cool  off  in  the  air  after  each  annealing 
operation.  When  cool,  the 
cases  are  Immersed  first  in 
a  bath  containing  a  weak  so- 
lution of  sulphuric  acid  and 
then  in  a  weak  bath  of  cyan- 
ide of  potassium,  after  which 
they  are  rinsed   in  water. 

First  and  Second  Red^a^J^tnBr 
and  Indentlntr  Operations 
Following  the  cleaning  of 
the  cups,  they  are  taken  to 
another  Toledo  press  shown 
in  Fig.  146,  where  the  first 
redrawing  operation  is  ac- 
complished. For  this,  one 
machine  and  two  men  are  re- 
quired. The  production  is 
400  per  hour.  It  will  be  no- 
ticed in  Fig.  143  at  C  that 
the  thickness  of  the  bottom 
of  the  case  remains  the  same, 
the  sides  alone  being  re- 
duced   in    thickness    and    in- 
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riTu.si'd  in  length.  It  is  iniiKHiaiit  liial  lliis  I  In.  kiifss  ai  iImj 
base  be  retained.  After  this,  the  cases  are  annealed,  washed, 
etc.,  as  previously  described.  The  only  difference  here  is  that 
the  pan  holds  sixty-three  instead  of  fifty-six  cases,  this  being 
due  to  the  smaller  diameter  of  the  cases. 

The  second  redrawing  operation,  D,  Fig.  143,  is  aecom- 
plished  in  the  same  manner  as  the  first,  and  the  production 
is  also  the  same,  400  per  hour,  two  operators  being  required. 
Following  the  second  redrawing  operation,  the  cups  are  not 
annealed  but  are  taken  directly  to  the  first  indenting  opera- 
tion, the  result  of  which  is  shown  at  /•;  in  Fig.  143.  This 
operation  is  accomplished  in  the  Toledo  press  shown  in  Fig. 
147.  Here  it  will  be  noticed  that  for  indenting  the  case  Is 
placed  on  the  lower  punch  A.  Upon  the  descent  of  punch  B, 
the  lower  punch  is  forced  down  into  the  die,  exposing  the  in- 
denting punch  that  is  located  inside  of  it.  The  case  also 
goes  down  into  the  die  and  consequently  is  prevented  from 
being  distorted.  Upon  the  up  strolte,  the  case  is  ejected  from 
the  die  by  the  double  action  of  the  press,  and  to  provide 
against  any  chances  of  its  sticking  on  the  punch  B,  an  ejector 
C  is  provided.  In  this  operation  only  one  operator  is  re- 
quired and  the  production  is  300  per  hour.  The  important 
point  to  observe  in  this  case  is  the  depth  of  the  indent.  This, 
as  shown  at  E  in  Fig.  143,  must  be  7/lG  inch.  Following  in- 
denting, the  cases  are  again  annealed  as  previously  described, 
the  pans  accommodating  sixty-eight  cases  each. 
Third  and  Fourth  Redrawlntr  and  Second  Indenting:  Operations 
The  third  redrawing  operation  is  accomplished  in  a  No, 
57  Toledo  press,  as  shown  in  Fig.  148.  The  production  on 
this  operation  is  200  cases  per  hour,  and  the  case  is  drawn  out 
to  the  length  shown  at  F  in  Fig.  143,  and  also  reduced  slightly 
in  diameter.  Two  operators  are  required  for  this  operation. 
After  redrawing,  it  is 
taken  to  the  annealing 
furnace  and  annealed, 
washed,  etc.,  as  previous- 
ly described.  The  an- 
nealing pans  accommo- 
date seventy-two  cases 
each. 

The  fourth  redrawing 
operation  is  a  c  c  o  m  - 
plished  in  a  No.  857 
Toledo  press;  the  produr- 
tion  is  somewhat  loss, 
being  150  cases  per  hour. 
and  two  operators  are 
required.  The  result  of 
this  operation  is  shown 
at  O  in  Fig.  143.  Fol 
lowing  the  fourth  re- 
drawing operation,  the 
cartridge  i-ase  is  given 
the     second     indent     as 
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will  show  that  the  head  of  the  case  is  suuiewhat  ^^^^ 
flattened  in  this  operation,  leaving  a  projection  H^^l 
raised  around  the  outer  rim.  The  depth  from 
the  flat  surface  of  the  head  to  the  bottom  of  the  indent  is 
the  most  important  dimension;  this  depth  on  the  18-pound 
cartridge  case  must  be  17/32  inch.  The  production  at  this 
operation,  two  operators  being  employed,  is  250  cases  per 
hour.  Following  the  second  indent,  the  cases  are  again  an- 
nealed as  previously  described,  washed,  etc.  The  pans,  in 
this  case,  carry  seventy-eight  cases,  a  greater  number  being 
accommodated   because   of   the   reduced   diameter. 

The  presses  used  in  performing  the  cupping,  redrawing,  re- 
ducing and  beading  operations  vary  in  ram  capacity  from  500 
to  1200  tons  pressure  per  square  inch. 

Fifth  and  Sixth  Redrawlntr  and  Second  Trimmlnif  Operations 
Following  the  second  Indent,  the  fifth  redrawing  operation 
is  performed.  This  is  accomplished  in  a  No.  S57  Toledo  press, 
and  the  production  is  150  per  hour.  The  condition  of  the 
case  after  this  operation  is  shown  at  /  in  Fig.  144.  Before 
annealing,  the  mouth  end  of  the  case  is  trimmed.  This  oper- 
ation is  necessary  because  the  case  becomes  quite  ragged  on 
the  mouth  end  and  would  tear  in  the  sixth  redrawing  opera- 
tion if  the  excess  stocit  were  not  removed  from  the  open  end. 
The  total  length  of  the  case  after  the  fifth  redrawing  opera- 
tion averages  10%  inches  and  it  is  trimmed  to  10  "-^  inches. 
In  many  cases,  as  the  punch  wears  small  it  is  not  necessary 
to  perform  this  trimming  operation  because  the  wall  is  thicker. 
The  trimming  of  the  mouth  of  the  case  is  accomplished  In 
the  Toledo  trimming  machine  shown  in  Figs.  149  and  151. 
A  close  view  showing  the  shape  of  the  simple  disk  cutter  may 
be  seen   In   Fig.   149.     Two  operators   are   necessary   for   this 

trimming  operation ; 
one  holds  the  case  on 
the  arbor  and  the  other 
does  the  trimming.  The 
production  Is  350  per 
hour.  Some  changes 
have  been  made  in  this 
machine.  The  regular 
cutter-head  has  been  re- 
moved and  a  cross-slide 
substituted.  This  cross- 
slide  is  operated  by  a 
lever,  as  shown,  and  car- 
ries a  toolpost  to  which 
a  circular  friction  disk 
cutter  A.  is  held,  aa 
shown   in  Fig.   149. 

After  trimming,  the 
cases  are  again  annealed, 
as  previousl.v  described, 
each  pan  holding  eighty- 
eight    cases.      The   sixth 
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TABLE   VI.    ORDER  OF  OPERATIONS   ON   BRITISH    18-POUND   CARTRIDGE   CASE 
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.1 

-it^ 

COMPLETED  CASE 

ilachincr$ 


Number 

of  Oper 

ation 


23 


Character  of  Operation 


Blanking 

Cupping 

Anneal  for  1  Hour  4  Minutes 

First   Redrawing 

Anneal  for  1  Hour  4  Minutes 

Second  Redrawing 

First  Indenting 

Anneal  for  1  Hour  4  Minutes 

Tliird  Redrawing 

Anneal  for  1  Hour  4  Minutes 

Fourtli  Redraw 

Second   Indenting 

Anneal  for  1  Hour  4  Minutes 

Fifth   Redrawing 

First  Trimming 

Anneal  for  1  Hour  4  Minutes 

Sixth   Redrawing 

Second  Trimming 

Heading 

Mouth  Anneal  1  Minute 

First  Tapering 

Second   Tapering 


6.230 

4i 

4^ 

4>j 
4.'. 

m 

31! 
3|| 

Hi 
m 

3§S 


3.34 


Machine  Head  and  Mouth    4.0G5head 


Inspect  (ten  operations) 


0.880 
21 

Hi 

4}§ 
5| 

8i 
8i 

ibi 

lOi 

Hi 

iij 
iif 

11.68 


MachlDe  Used 


]  Temper- 
Furnace     !.'°If."' 


Prodi 
lion  Per 
.Hoor 


Toledo  No.   57   Press 
Toledo  No.   59  Press 


Toledo  No.   59  Press 


"New  Era" 
"New  Era" 


Toledo   No.   58    Press 
Toledo  No.  59  >4  Press 


Special     12.50   Water   Cooled* 
Special     12.50    Water   Cooled* 


Toledo  No.   57   Press 


Toledo   No.   857   Press 
Toledo  No.  59  %S  Press 


"New  Era" 
"New  Era" 


Special     1250   Waiter   Cooled* 
Special     ihm   Water   Cooled* 


Toledo  No.   857  Press 
Toledo    Trimmer 


Toledo  No.   856  Press 

Toledo    Trimmer 
Toledo   No.    666   Press 


Special     1250   Water   Cooled* 
Special     1250   Waiter   Cooled* 


Toledo  No.   114  Press 
Toledo  No.   114  Press 
Bullard,    Trimming, 
Chamfering  and 
Facing  Machine 
Standard  and   Special 


'New  Era" 
'New  Era" 


Special      800       Cool  in  Air 


400 
400 
420 

400 
472 
400 
300 
510 
200 
540 
150 
250 
.585 
1.50 
350 
660 
120 
350 
150 
72(1 
•J.50 
2.5U 

35 


*  After   cooling   In    water,    cases   are   dipped   in    weak   solphurlc   acltf  eolation  and  rinaed  In  warm  wmter. 
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Fig.    142.     Diagrram    showing    Application    of    Various    Gages    used 
inspooting  18-pound  British  Cartridge  Cases 
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redrawing  operation  is 
now  performed  on  a  To- 
ledo No.  856  press.  Tlie 
case,  at  tliis  operation, 
is  quite  long  and  tlie  pro- 
duction, of  course,  is 
somewhat  reduced,  being 
120  per  hour,  with  two 
operators.  In  the  sixtli 
redrawing  operation  the 
important  dimension  to 
retain  is  the  thickness  of 
the  wall  at  the  mouili; 
this  should  be  0.0285 
inch.  Following  the 
sixth  redrawing  opera- 
tion, the  case  is  given  a 
second  trimming,  as 
shown  in  Figs.  149  and 
151.  The  production  on 
the  trimming  machine 
Is  350  cases  per  hour. 
Heading 
After  the  sixth  redraw- 
ing and  trimming  opera- 
tions the  cartridge  case 
is  not  annealed,  but  is 
taken  directly  to  the 
Toledo  heading  press 
shown  in  Fig.  155.  The 
operation  of  this  press  is 
quite  interesting  and  is 
as  follows:  An  indexing 
fixture  fastened  to  the 
ram  of  the  press  carries 
two  heading  punches, 
one  being  used  for  form- 
ing the  primer  pocket 
and  the  other  for  flatten- 
ing out  the  head.  The 
heading  die-holder  re- 
tained on  the  bed  of  the 
press  is  also  of  the  indexing  type.  By  referring  to  Fig.  155, 
it  will  be  noticed  that  die-holder  C  carries  two  different  shaped 
heading  dies  A  and  /'.  each  of  which  carries  a  bottom  plug  or 
support  for  the  cartridge  case.  The  method  of  operating  is 
as  follows:  assuming  that  both  dies  A  and  D  are  empty,  first 
place  the  cartridge  case  over  the  plug  in  the  die,  then  index 
the  turret  die-holder  C,  bringing  the  loaded  die  in  line  with 
the  punches.  Next,  index  punch  /}  in  line  with  the  cartridge 
case;  after  this,  the  press  Is  operated  and  the  first  blow  deliv- 
ered. The  die-holder  now  remains  stationary  and  the  punch- 
holder  is  Indexed  to  bring  the  flattening  punch  in  line,  after 
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rig.    144.     Sequence    of   Oporatlom   on    Britilh    IS-pound    High-explosive 

Shell    CartridKO    Case— Continued    (Thickncsj    of    Walls    Slightly 

Exaggerated) 


which  the  press  is  again 
operated  and  the  second 
blow  delivered.  An  un- 
headed  case  is  now  load- 
ed in  the  empty  uie,  and 
the  die  turret  indexed; 
this  brings  the  unheaded 
case  In  line  with  the 
ram,  and  the  headed  case 
in  line  with  the  pick-up 
i'.  The  punch-holder  is 
now  indexed  to  again 
bring  punch  B  In  line, 
and  the  press  operated. 
While  the  blow  is  being 
delivered  to  the  second 
case,  the  beaded  case  is 
removed  from  the  die 
turret  by  pick-up  E.  The 
production  is  150  cases 
per  hour.  Following  head- 
ing, the  mouth  of  the 
shell  Is  annealed  previous 
to  the  tapering  opera- 
tions which  follow.  The 
annealing  is  accom- 
plished in  an  interesting 
manner  as  shown  In  Fig. 
154.  The  machine  com- 
prises a  rotating  table 
carrying  twelve  plates, 
which  are  also  rotated, 
upon  which  the  cart- 
ridge cases  are  placed. 
Twenty  burners  fed  by 
natural  gas  are  provided. 
The  large  dial  makes  two 
U.  P.  M.,  and  In  the 
meantime  the  cartridge 
cases  are  rotated  contin- 
uously and  at  a  much 
higher  speed.  This  Is  ac- 
complished by  a  simple,  ingenious  method.  The  main  rotating 
fixture  carries  a  large  spur  gear  which  meshes  with  small 
pinions  fastened  to  the  spindles  of  the  plates  that  carry  the 
cases;  hence  as  the  large  fixture  rotates  the  plates  carrjing 
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Fig.   146.     First  Redrawing  Opcr 


Toledo  No.   S9  Press 


324 


MACHINERY 


December,  1915 


Tig.   147,     First  Indent  on  a  Toledo  Press 


tlie  cases  are  also 
rotated.  It  requires 
I  wo  revolutions  of 
the  large  table,  or 
one  minute,  to  an- 
neal the  mouth  of 
the  case  sufficiently 
lor  tapering.  The 
annealing  tempera- 
ture attained  a  t 
this  time  is  about 
800  degrees  F., 
which  is  sufficient 
to  heat  the  cart- 
ridge cases  to  a 
cherry-red  color. 
Tapering- 
Following  the  an- 
Dealing  of  the 
mouth  of  the  case, 
two  tapering  oper- 
ations are  per- 
formed, bringing 
the  case  to  the  final 
shape  shown  at  If 
in  Pig.  144.  These 
(iperations  are 
porformed  in  To- 
ledo special  taper- 
ing   presses    which 


are  shown  in  Fig.  152.  These  machines  differ  from  the  ordi- 
nary punch  press  in  that  the  stroke  of  the  press  is  controlled 
by  an  eccentric  and  link  motion  instead  of  by  a  combined 
crank  and  toggle  action.  This  mechanism  is  used  owing  to  the 
length  of  stroke  necessary  and  because  of  the  fact  that  a 
press  used  for  tapering  does  not  need  anywhere  nearly  the 
same  amount  of  strength  and  power  as  one,  for  example,  that 
would  be  used  for  heavy  redrawing,  embossing  or  forming 
operations. 


Fig.    160.     Second   Indenting  Operation   on   a   Toledo   Preti 

In  the  nrst  tapering  operations,  the  mouth  of  the  case  is 
reduced  to  3%  Inches  diameter  and  tapered  for  a  distance  of 
6  inches,  the  diameter  at  the  termination  of  the  taper  being 
3%  inches.  Two  men  are  employed  for  this  operation  and 
the  production  is  250  per  hour.     In  the  second  tapering,  the 


Fig.   149.     Clo 


mouth  of  the  shell  is  made  straight  for  a  distance  of  one 
Inch  and  then  tapered  from  there  to  the  rim  on  the  head 
at  the  rate  of  0.04066  Inch  on  the  diameter  for  every  inch  In 
length.  Two  men  can  produce  250  cases  per  hour  on  this 
operation. 
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Machining-  Cartridgre  Cases 

The  cartridge  case  is  not  finished  complete   in  the  punch 

press,   but   after   tapering,   several   operations   are   performed 

on  the  head  and  mouth,  and  these  are  handled  on  the  BuUard 

cartridge    case    trimming,    chanifering    and    facing    machine 


rig.    162.     First    and    Second    Tapering    Oporatlons    on    Special    "Toledo" 
Cartridge    Case    Tapering    Machines 

shown  In  Fig.  153.     A  description  of  this  machine  appeared 
In  the  April  number  of  Maciiinkuy. 
The     operations     are:     first,     rough-))ore     primer     pocket; 
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Fig.    164.     Annealing   Mouth   in   a   Special   Furnace   preTious    to   tapering 

fifth,  tap  with  Murchey  tap — four  threads  per  inch;  sixth, 
ream  with  a  combination  reamer;  seventh,  turn  and  trim 
open  end. 

Inspecting'  and  Testing 

The  cartridge  case  is  now  turned  over  to  the  Inspectors, 
when  the  following  gaging  tests  are  made:  First,  gage  for 
thickness  of  head;  second,  for  tapers;  third,  over-all  length; 
fourth,  thickness 
through  primer 
hole;  fifth,  primer 
hole  diameter; 
sixth,  root  of 
thread;  seventh, 
lower  rim;  eighth, 
thickness  of  head; 
ninth,  thickness  of 
head  flange;  tenth, 
diameter  of  coun- 
terbore  at  extreme 
head  of  case;  elev- 
enth, recess  i  n 
pocket;  twelfth, 
threads;  and  thir 
teenth,  gun  barrel 
test. 

The  manner  in 
which  these  in- 
spection operations 
are  handled  is 
shown  diagram- 
matlcally  in  Figs. 
142  and  162  and  in 
Figs.  156  to  161,  in- 
clusive. The  first 
test  that  is  made  is 
for     the     thickness 


Fig.    163.     MachininfT    Head    and    Mouth   Ends   of    Caso   on    a    BuUard   Cartrulg.' 
Case    Trimming,    Facing    and    Chamfering    Machine 

second,  face  head  with  facing  tool;   third,  form  with  tool  on 
rear  of  carriago;    fourth.  roc(>ss  at   bottom   of  primer  pocket; 


Fig.    166.     Gaging    TMckneas    of    Head    of    Cartridge    Ca 
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of  head,  measuring  from  the  inside.  This  is  accomplished  as 
shown  in  Fig.  156  and  .diagrammatically  at  A  in  Fig.  142. 
The  cartridge  case  is  held  on  a  post  a,  and  the  swinging  arm  6 
tliat  rests  on  the  shoulder  of  another  post  c  carries  two  gag- 
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1 
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Fig.   160.     Gaging  Diameter  of  Head  and  Depth  of  Counterbore 

minus  0.002  inch  from  the  bead.     The  limit  as  shown  at  B  is 
0.002  inch  for  the  smaller  diameter,  whereas  the  larger  diam- 


Figr.    157.     Testing    Taper   of   Cartridge    Case    with    Horseshoe    Gages 

ing  points  A  and  e,  one  being  set  for  the  maximum  and  the 
other  for  the  minimum  dimensions.  A  limit  of  0.002  inch  is 
allowed. 

The   next   inspection   is   gaging   for   taper.     This   is   accom- 


Fig.    168.     Gaging    Over-all   Length   of   Case 

plished  by  means  of  horseshoe  gages,  as  shown  in  Fig.  157 
and  diagrammatically  at  B  in  Fig.  142.  The  upper  gage  i 
measures  at  a  point  8.25  plus  0.000,  minus  0.005  inch  from 
the  head  and   the  lower  gage  ;  at  a  point   3.428   plus  0.000, 


Fig.    161.     Making   Gun  Barrel   Test 

eter  has  a  limit  of  0.005  inch.     The  third  test  is  for  over-all 
length  as  shown  in  Fig.  158  and  at  C  in  Fig.  142.    Here  the 


Fig.   169.     Gaging  Thickness  of  Head  and  Thickness  through  Primer  Hole 


Fig.     162.     Diagram    showing    Gage    used    for    Gun    Barrel    Test 

case  is  held  on  base-plate  /  and  the  gaging  bar  g  is  held  on  a 
standard  h,  a  limit  of  0.040  inch  being  allowed  on  the  length. 
The  next  test  is  shown  in  Fig.  159  and  at  D  in  Fig.  142. 
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TABLE  VII.     SCLEROSCOPE  READINGS  INDICATING  HARD- 
NESS OF  METAL  AFTER  EACH  ANNEALING  AND 
REDRAWING   OPERATION 


Time 
of 
Test 


Blanking 

Cupping 

Annealed 

First   Hedrawlag 

Annealed 

Second  Redrawing 

First   Indenting 

Annealed 
Third  Redrawing 

Annealed 
Fourth  Redrawing 
Second    Indenting 

Annealed 
Fifth  Redrawing 

Annealed 

Sixth  Redrawing 

Heading 

Mouth  Anneal 

Second  Taper 


It    consists    in    gaging 

the  thickness  from  the 

head  of  the  case  to  the 

inner  face  of  the  pocket. 

The    allowable    limit 

here  is  0.010  Inch.   The 

hole  for  the  primer  is 

gaged    as    shown    at   E 

and  /'•  in  Fig.  142.  First, 

the    clearance    hole    in 

the     primer    pocket    is 

gaged   as   shown  at  E, 

afterward   the  root 

diameter     of     the 

threaded  hole  Is  tested 

as  shown  at  F.    Follow- 
ing  this,    the   diameter 

of  the  head  of  the  case 

is   tested   as   shown   to 

the    right    in    Fig.    160 

and   at   O   in   Fig.    142. 

Here  tlie  head  is  gaged 

at  three  different  points 

as   Illustrated,   the   lim- 
its  being   as   shown   at 

O  In  Fig.   142. 

The  final  gaging  op- 
erations  are   shown    at 

//,  /,  and  J  in  Fig.  142, 

and    in    Figs.    161    and 

162.     The   thickness   of 

the   head    is    gaged    as 

shown   at  //  and   /   in 

Fig.  142  and  also  to  the 

right  in  Fig.  159.     The 

gage  used,  shown  at  H 

and  /,  is  of  the  double- 
ended  type,  so  that  the 

two  thicknesses  can  be  measured  with  one  gage.    The  next 

test  is  to  gage  the  diameter  of  the  counterbore  in  the  head 

of  the  cartridge  case  as  shown  at  J  in  Fig.  142.     Following 

this,  the  last  and  final  test  is  made.     This  is  the  gun  barrel 

test   shown    in    Figs.    161    and    162.     This    gage    comprises    a 

cylindrical   cast-iron   tube,   which   is   machined   inside   to   the 

same  dimensions  as  the  bore  of  the  barrel,  as  shown  in  Fig. 

162,  and  two  supporting  stands.     The  cartridge  case  is  pushed 

into  this  gage,  and  by  laying  a  scale  across  the  gage,  the 

head  of  the  cartridge  case  must  come  slightly  below   flush. 

The  case  should  be  easily  inserted   and  extracted   from   this 

gage.     This   finishes   the   gaging   operations. 

Testinsr  (JartridBre  Cases  for  Hardness 
In  order  that  the  final  product  be  according  to  specifications. 

It  is  imperative  that  each  drawing  and  annealing  operation 

be    carefully    followed.     The    method    generally    adopted    by 
various   manufacturers   engaged   in   this   work   is   to   use   the 

scleroscope  and  test  the  hardness  of  tlie  case  before  and  after 
each  redrawing  or  annealing 
operation.  Table  VII  gives 
the  readings  taken  on  the 
cartridge  case  after  each  op- 
eration, and  the  diagram  with 
this  table  shows  the  points  at 
which  the  readings  are  taken. 
It  is  the  practice  of  this 
plant  to  "scleroscope"  1  per 
cent  of  its  daily  product; 
therefore,  on  a  product  of 
4000  cartridge  cases  in  ten 
hours,  forty  cases,  after  the 
completion  of  each  operation, 
as  shown  in  Fig.  163,  are 
taken  to  the  testing  depart- 
ment where  scleroscope  read- 
ings are  taken.  These  read- 
ings are  then  charted  and 
compared    with    other    tests. 


Points  at  which  Readings  are  Taken 


15 


31  i  41 
33  I  44 
31  22 
44  I  36 

Uarhi 


"A"    1b  scltTOacope    reading   before,    and    •"U"    after  unneallug. 


Fl».    183.     T«itinr   Hardness   of    Cirtridite    Cuo    with    Scleroicope 


MAKING  PRIMERS 
FOR  CARTRIDGE 
CASES 
The  percussion  primer, 
carried  in  the  head  end 
of  the  cartridge  case 
and  used  for  ignitlag 
the  propelling  charge, 
comprises  six  parts,  as 
shown  in  Fig.  164.  Of 
these  six  parts,  the 
body  shown  at  A  is  the 
most  difficult  to  make. 
This  is  made  from 
1 7/16-inch  round  bar 
stock,  either  in  a  hand 
or  automatic  screw  ma- 
chine. In  one  plant 
turning  these  parts  out 
in  large  quantities,  a 
Gridley  1%-inch  multi- 
ple-spindle automatic 
screw  machineas 
shown  in  Fig.  165,  Is 
used  for  performing  the 
first  series  of  opera- 
tions. The  order  of 
operations  Is  as  fol- 
lows: first,  rough-coun- 
terbore  and  form;  sec- 
ond, drill  and  counter- 
sink; third,  thread  ex- 
ternal diameter;  fourth, 
finish-ream,  cut  oft  and 
feed  stock.  The  spin- 
dles of  the  machine  are 
rotated  so  as  to  give  a 
speed  of  90  surface  feet 
for  the  forming  cut.    The  production   is  sixty  per  hour. 

The  second  operation  on  the  body  consists  in  facing  and 
shaving  the  head.  This  is  done  on  a  hand  screw  machine  of 
the  Pratt  &  Whitney  type.  The  work  is  rotated  to  give  a 
surface  speed  of  125  feet  per  minute,  and  the  production  is 
120  per  hour.  The  third  operation  is  milling  the  key  sloU 
in  the  base  in  a  Brown  &  Sharpe  hand  milling  machine,  using 
a  simple  indexing  fixture.  The  end-mill  which  is  used  is 
operated  at  200  feet  surface  speed,  and  one  cut  finishes  each 
slot.  The  production  is  140  per  hour.  The  fourth  operation 
is  reaming  the  tap  hole  and  the  smaller  hole  in  the  base  of 
the  body.  This  is  done  in  a  Henry  &  Wright  twospindle 
drilling  machine  carrying  a  combination  reamer.  The  work 
is  held  in  a  fixture  which  can  be  slid  along  the  table,  being 
controlled  in  its  movement  by  guide  strips  fastened  to  the 
table.  Two  tools  are  used,  one  for  roughing  and  the  other 
for  finishing,  the  surface  speed  being  about  200  feet.  The 
production  on  this  operation  is  about  150  per  hour. 

The  fifth  operation  is  to 
tap  the  small  hole  in  a  tap- 
ping machine  with  a  tap  op- 
erating at  a  surface  speed  of 
30  feet  per  minute.  The  work 
is  held  in  a  Jig  and  the  pro- 
duction is  120  per  hour.  The 
sixth  operation  is  to  finish- 
ream  the  percussion  cap  hole 
ill  a  Henry  &  Wright  drilling 
■  .aobine.  This  is  a  very  dtf- 
lii  ult  operation  to  accom- 
l>lish  because  the  accuracy 
required  is  ij:  0.0005  Inch. 
The  surface  speed  of  the  tool 
has  to  be  cut  down  to  SO  feet; 
and  the  production  Is  100  per 
hour.  The  seventh  operation 
is  to  stamp  the  required  let- 
ters on  the  base  of  the  prim- 
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er  with  a  band  stamp, 
three  sets  of  stamps  be- 
ing required.  The  produc- 
tion is  150  per  hour.  The 
eighth  is  to  lacquer  the 
interior  with  a  brush. 
The  lacquer  used  consists 
of:  seedlac,  10.53  per 
cent;  turmeric,  5.26  per 
cent;  spirits,  methylated, 
84.2  per  cent.  This  is 
done  at  the  rate  of  200 
per  hour.  The  ninth  op- 
eration  is   inspecting. 

Makinff  the  Disk.  Anvil 
and  Pluif 

The  closing  disk  B, 
Fig.  164,  for  the  primer 
is  made  from  1-inch 
diameter  brass  rod  in  a 
114 -inch  Gridley  multi- 
ple-spindle automatic 
screw  machine.  The  or- 
der of  operations  is  as 
follows:  first,  form  and 
cup;  second,  shave; 
third,  finish  cup;  fourth, 
cut  off  and  feed  stock. 
The  stock  is  operated  at 
a  surface  speed  of  110 
feet,  and  the  production 
is  at  the  rate  of  24  sec- 
onds a  piece.  The  sec- 
ond operation  is  to  re- 
move the  burrs  on  a 
small  stand  grinder.  The 
third  operation  is  to  slit 
and  straighten  in  a  small 
Brown-Boggs  punch 
press.  The  fourth  is  to 
inspect. 

The  anvil  C,  Fig.   164, 
is    made    on    a    No.    00 
Brown    &    Sharpe    auto- 
matic     screw      machine 
from    %-inch    round    bar 
stock.     The  order  of  op- 
erations is:    feed  stock  to  stop;    form  and  bore 
hole;  thread  and  cut  off;  burr  in  the  burring  attachment.   The 
stock  is  rotated  at  1800  R.  P.  M.  for  forming  and  at  900  R. 
P.  M.  for  threading.    The  production  Is  300  per  hour.    The 
second  operation  is  slotting,  which  is  accomplished  in  a  Na- 
tional-Acme  screw   slotting   machine   as   shown    in    Fig.    167. 
The  production  is  about  400  per  hour.     The  third  operation  is 


Fig.    164. 


FiK.    166.     Machining  Cartridge   Case   Primer  Body 
Automatic 


drilling,  which  is  accom- 
plished In  a  Leland-Gif- 
ford  high-speed  drilling 
machine  as  shown  in  Fig. 
166.  The  drill  used  Is 
size  No.  55  (0.052  inch) 
and  is  operated  at  10,- 
000  R.  P.  M.  An  index- 
ing fixture  is  used,  and 
it  requires  three  indexes 
to  complete  the  drilling. 
The  production  is  400  per 
hour.  The  fourth  opera- 
tion  is  inspecting. 

The  plug  D,  Fig.  164, 
is  also  made  on  a  No. 
00  Brown  &  Sharpe  au- 
tomatic screw  machine 
from  %-inch  round  bar 
stock.  The  order  of  op- 
erations is:  feed  stock  to 
stop;  form  and  groove; 
thread;  cut  off;  burr 
with  burring  attachment. 
The  spindle  speed  is 
1800  R.  P.  M.  The  pro- 
duction is  450  per  hour. 
The  three  fire  holes  are 
also  drilled  in  the  Leland 
&  Gifford  high-speed 
drilling  machine  shown 
in  Fig.  166,  using  an  in- 
dexing attachment.  The 
drill  is  operated  at  10,000 
R.  P.  M.,  and  400  per 
hour  are  turned  out.  A 
different  jig  is  used  for 
drilling  the  plug  from 
that  used  for  the  arnril. 
In  the  case  of  the  plug 
the  holes  are  drilled  par- 
allel with  the  axis,  and 
in  the  anvil  at  an  angle 
of  26  degrees  with  the 
axis.  The  percussion 
cap  E,  Fig.  164,  is  made 

Assembly  View  and  retails  of  British  Cartridge  Case  Primer  „    ,i  „   v    — .„-„ 

in   a  small   punch   press 
ream  small      in  one  operation,  a  combination  blanking  and  cupping  punch 
and  die  being  used.    The  soft  copper  ball  G  is  a  standard 
product  of  the  ball  manufacturers. 

Assembling  and  Loadiaiir 
Up  to  the  present  time  few  of  the  manufacturers  that  have 
taken  orders  for  primer  parts  are  assembling  and  loading 
them.  This  delicate  and  somewhat  dangerous  operation  is 
generally  handled  in  the  government  arsenals  or  in  cartridge 
factories  regularly  devoted  to  this  work.  Manufacturers  that 
have  taken  orders  for  complete  rounds  of  ammunition,  how- 
ever, may  be  called  upon  to  handle  this  work  in  the  future, 
so  a  brief  review 
is  given  of  the 
loading  and  assem- 
bling operations. 

In  the  preceding 
description,  the 
methods  used  in 
manufacturing  the 
various  parts  of 
this  primer  have 
been  described,  but 
before  any  of  the 
parts  can  be  assem- 
bled the  copper  cap 
E.  Fig.  164,  must 
be  charged.  This 
cap,  as  previously 
mentioned,  is  made 


a   Gridley   l='4-inch 
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on  a  double-action  punch  press, 
and  is  blanked  and  cupped 
in  one  operation.  After  cup- 
ping, It  is  cleaned,  dried  and 
then  varnished  with  a  var- 
nish containing  the  following 
constituents:  finest  orange 
shellac,  20  per  cent;  spirits 
(methylated),  80  per  cent. 
The  next  operation  is  charg- 
ing the  cap  with  1.2  grain  of 
the  following  explosive  com- 
position: 

I'nrts     (by 
fight) 

18 

12 

1 

1 
1 


ConBtltniTit  ' 

Sulphide  of  Antimony 
Chlorate  of  Potash . . . 

Glass    (ground)    

Powder    (mealed)    ... 

Sulphur    

For  charging,  the  caps  are 
held  on  one  plate,  and  a  sec- 
ond plate  called  a  "charger," 
having  the  same  number  of 
holes  as  the  cap  plate,  is 
located  over  the  caps,  and  the 
explosive  charge  held  in  the 
plate  is  deposited  in  the  cap. 
The  cap  plate  is  then  taken 
to  what  is  called  a  fulminate 
pressing  press,  where  the  charge 
pressed  by  means  of  punches  under  a 


Fig.    167.     Slotting    Anvils    in    a   National-Acmo    Screw    Slotting    Machine 


In  the  cap  is  com 
pressure  of  800  pounds 
The  next  step  Is  to  prepare  sheets  of  tin  foil  which  are  lac 
quered  on  one  side  with  the  following  composition:  seedlac 
10.52  per  cent;  turmeric,  5.26  per  cent;  spirits,  methylated, 
84.22  per  cent.  Disks  are  then  cut  out  from  this  tin  foil 
and  pressed  into  the  cup  under  400  pounds  pressure,  the  lac- 


'luered  side  outward.  The 
primer  cup  is  then  varnished 
with  the  same  varnish  as 
that  used  on  the  cap  previous 
to  charging.  The  cap  is  now 
coated  externally  with  Pett- 
man's  cement  which  is  com- 
posed of  the  following  ingre- 
dients: 

Ingndlcnt  Per  C«nt 

Gum    Shellac    18.18 

Spirits,   methylated. . .     19.39 
Tar,    Stockholm     ....      12.12 

l;cd,   Venetian    50.31 

The  primer  is  now  ready 
for  loading,  and  the  first  part 
to  be  assembled  is  the  cap  E. 
Before  this  is  placed  in  body 
.1.  however,  the  pocket  in  the 
latter  is  coated  with  Pett- 
.in's  cement.  The  parts  are 
I  lien  put  in,  in  the  following 
order  (see  Fig.  164):  cap  K. 
anvil  C,  soft  copper  ball  G, 
and  brass  plug  D.  Plug  D  is 
locked  in  place  by  three  small 
punch  blows,  after  which  the 
fire  holes  are  covered  with  a 
paper  disk  J  that  Is  secured 
with  Pettman's  cement.  The 
primer  cavity  is  now  filled  with  R.  F.  G"  powder,  and  brass 
closing  disk  B,  with  paper  disk  B  attached  to  the  Inner  sur- 
face by  Pettman's  cement,  is  then  put  in  place.  This  is  finally 
held  in  place  by  spinning  over  the  edge  of  the  primer  body,  as 
shown  In  Fig.  164.  The  last  operation  is  to  coat  the  outer 
surface  of  disk  B  with  Pettman's  cement,  after  which  tb« 
primers  can  be  turned  over  to  the  Inspectors. 
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AS  THE  great  European  war  drags  on,  the  need  of  shells 
and  still  more  shells,  becomes  more  and  more  insis- 
tent. How  many  have  been  used  is  not  known — we 
simply  guess  that  the  number  is  enormous.  In  August,  1914, 
the  German  army  had  six  cannon  for  each  thousand  infantry 
and  cavalry  and  6000  shells  for  each  gun.  On  the  basis  of 
4,000,000  first  and  second  line  troops  liable  to  call  to  the 
colors,  this  means  over  140,000,000  shells  ready  for  all  classes 
of  artillery  when  war  was  declared.  But  even  the  foresight 
of  the  German  military  experts  who  had  devoted  years  to 
planning  and  preparation  apparently  had  not  provided  ade- 
quately for  millions  of  men  fighting  for  months  on  battle 
lines  extending  hundreds  of  miles.  An  American  army  officer 
who  has  given  the  matter  considerable  thought,  estimates 
that  the  consumption  of  shells  by  the  German  army  has  been 
three  times  the  number  on  hand  at  the  outbreak  of  the  war. 
The  Allies  have  had  to  meet  this  condition  of  preparedness 
as  best  they  could  by  utilizing  the  resources  of  private  manu- 
facturers, with  the  result  that  the  metal  manufacturing  world, 
other  than  the  Teutonic  nations,  is  largely  engaged  in  the 
.business  of  shell  making,  or  manufacturing  machinery  for 
the  purpose. 

The  design  and  construction  of  high-explosive  shells  used 
by  the  different  nations  differ  in  details  and  explosives  used; 
but  the  primary  object  is  the  same  for  all — to  demolish 
trenches,  earthworks,  and  fortifications.  While  shrapnel  is 
fired  with  awful  destructive  effect  upon  troops  in  open  for- 
mation, it  is  of  little  use  when  the  enemy  is  concealed  behind 
earthworks  or  in  trenches.  Then  the  shell  that  bursts  on 
impact  and  blows  the  defenses  into  fragments  is  needed. 

Because  of  the  enormous  number  of  shells  being  made  In 
the  United  States  and  Canada,  the  structure  and  manufacture 
of  these  deadly  missiles  have  become  legitimate  engineering 
subjects,  and  this  number  of  Machinery  is  partly  given  up 
to  a  treatise  on  the  manufacture  as  studied  in  many  Canadian 
and  American  plants.  Modern  war  is  replete  with  engineer- 
ing problems,  and  not  the  least  is  the  manufacture  of  ammu- 
nition. The  grim  events  of  the  past  year  in  the  theater  of 
war  have  given  many  serious  concern  as  to  what  would  be 
the  fate  of  this  nation,  unprepared  as  it  is,  if  suddenly  at- 
tacked by  a  powerful  and  unscrupulous  foe.  The  response 
of  private  plants  In  this  crisis  of  the  Allies  has  shown  that 
In  them  our  government  has  resources  not  realized  by  the 


champions  of  national  defense.  In  presenting  these  articles 
we  have  helped,  we  hope,  to  make  that  private  arm  still 
more  effective  for  preserving  national  peace. 

•  •     * 

AS  EVERY  one  knows,  the  demand  for  machine  tools  and 
other  metal-working  machinery  used  In  the  making 
of  munitions  has  never  been  so  great  as  now,  because 
the  prosecution  of  modern  war  depends  as  much  on  the  mak- 
ing of  guns  and  ammunition  as  on  the  movement  of  armies 
and  navies.  Few,  in  America  at  least,  anticipated  that  a  great 
war  would  resolve  into  such  a  gigantic  engineering  enterprise, 
and  that  the  machinery  of  shops,  mills  and  factories  would 
be  so  vitally  necessary  to  its  successful  prosecution.  But 
the  fact  is  keenly  appreciated  now,  and  while  the  battle  rages 
In  Europe  the  shops  in  America  hum  with  the  sound  of  mak- 
ing shrapnel,  shells,  guns,  powder  and  cartridges.  The  whole 
manufacturing  world  is  the  workshop  for  the  armies  of 
Europe,  and  the  output  has  not  yet  equalled  the  demand. 

With  this  enormous  demand  for  American  machinery  has 
come  the  temptation  to  scamp  work  and  charge  high  prices. 
Lathes  used  only  for  turning  shrapnel  or  high-explosive  shells 
need  not  be  necessarily  as  perfect  in  alignment  as  when  made 
for  general  purposes;  and  when  munition  plants  in  America 
and  Europe  are  clamoring  for  machinery,  the  inspectors  must 
be  less  rigid  in  testing  them.  If  under  these  conditions  any 
of  our  manufacturers  fill  their  orders  with  an  Inferior  product 
for  which  they  charge  fifty  or  seventy-five  per  cent  more  than 
good  machines  were  sold  for  before  the  war,  such  a  policy 
will  react  against  them  when  normal  conditions  again  prevail. 
Would  it  not  be  wiser  to  build  "turning  machines,"  with  no 
pretensions  of  possessing  high-grade  qualities  and  sell  them 
as  such,  than  to  work  them  off  as  the  regular  high-grade  pro- 
duct that  has  won  recognition  the  world  over  for  excellence? 
The  war  will  not  last  forever;  normal  conditions  will  surely 
return,  and  when  they  do  return  manufacturers  who  have 
filled  their  war  orders  with  machines  up  to  the  high  standard 
of  reputable  American  machine  tool  builders  will  have  no 
regrets — no  shameful  records  that  they  will  wish  obliterated. 
Most  of  our  manufacturers  belong  in  this  class;  but  those 
who  have  been  less  scrupulous  will  suffer  in  reputation  and 
pocket,  and  with  them  will  suffer  the  reputation  of  our  ma- 
chine tool  industry  as  a  whole. 

*  *     « 

A  FEW  builders  of  motor  trucks  have  provided  covers 
to  protect  the  driving  chain  and  sprockets  with  the  idea 
of  lengthening  the  life  of  these  vital  members  of  the 
drive.  The  importance  of  protecting  chain  drives  has  been 
referred  to  in  these  columns  before,  but  in  previous  articles 
the  principal  reason  advanced  for  protecting  the  sprockets 
and  chain  was  to  increase  mechanical  efficiency.  Recent  ac- 
cidents in  New  York  and  other  cities  have  shown  that  there 
is  a  great  need  of  chain-cases  for  the  protection  of  pedes- 
trians. Several  deaths  have  occurred  within  the  past  year 
as  the  result  of  persons  stumbling  and  falling  into  the  driv- 
ing chains  of  motor  trucks  and  being  mangled. 

The  possibility  of  such  terrible  accidents  is  obvious  when 
once  pointed  out,  although  we  seldom  consider  the  unpro- 
tected parts  of  moving  vehicles  dangerous  to  pedestrians.  In 
crowded  cities,  conditions  differ  essentially  from  those  In 
the  country,  and  the  possibility  of  having  one's  garments 
drawn  into  the  chain-drives  of  a  passing  vehicle  is  apparent. 

The  probability  is  that  state  laws  will  have  to  be  passed 
requiring  users  of  motor  trucks  having  chain-drives  to  pro- 
tect them,  to  insure  the  safety  of  pedestrians.  Such  legis- 
lation will  necessitate  the  employment  of  designers  to  solve 
the  problem  which  has  been  brought  to  their  attention  many 
times  in  the  past.  The  problem  of  protecting  the  chain-drive 
of  a  motor  truck  is  a  peculiarly  awkward  one  because  of  the  ■ 
shape,  size  and  arrangement  of  its  members,  and  the  neces- 
sity, oftentimes,  of  quickly  getting  at  the  working  parts.  It 
cannot  be  solved  in  any  makeshift  manner.  The  parts  must 
be  properly  designed  for  strength,  lightness  and  durability. 
When  treated  as  an  engineering  problem,  the  difficulties  will 
disappear;  but  they  will  not  disappear  until  designers  of 
ability  have  turned  their  attention  to  It. 
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TURNING  SINGLE -THROW  CRANKS 

The  difficulty  experienced  by  school  boys  in  making  and 
using  the  ordinary  style  of  dogs  for  turning  single-throw 
crankshafts  for  gasoline  motors  led  the  writer  to  devise  the 
method  illustrated  and  described  herewith.  The  style  of  dog 
shown  in  Macuinkkv's  Operation  Sheet  No.  56  was  first  tried, 
but  it  soon  became  evident  that  this  plan  presented  too  great 
difficulties  for  the  use  of  second-year  boys  in  our  day  school. 
This  applied  both  to  the  making  of  the  dogs  and  to  the  set- 
ting up  of  the  work,  and  even  when  adjusted  with  the  aid  of 
a  surface  gage  an  accidental  dig  of  the  tool  would  undo  all 
the  setting.  The  following  method  was  finally  devised  and 
gave  very  satisfactory  results. 

Two  blocks  of  mild  steel  were  planed  all  over  to  a  suitable 
size  and  centers  were  located  representing  the  throw  of  the 
crank.  Holes  were  then  rough-drilled  on  these  centers  to 
somewhat  less  than  the  required  size.  The  blocks  were  next 
clamped  together  and  set  up  on  a  lathe  to  have  the  holes 
finished.  The  next  step  was  to  turn  up  a  pair  of  parallel 
steel  studs  to  fit  the  holes  in  the  blocks,  after  which  the 
blocks  were  mounted  on  the  table  of  a  milling  machine  with 
the  studs  resting  on  a  pair  of  parallels  as  shown  in  Fig.  1. 


had  to  be  turned  it  would  be  desirable  to  make  the  plugs  of 
tool  steel  so  that  they  could  be  hardened.  Set-screws  were 
then  fitted  into  the  blocks  for  use  in  holding  the  crankshafts 
securely  in  place.  Fig.  2  illustrates  the  method  of  setting  the 
dogs   on   the   crankshafts  ready   for   performing  the  turning 


Fi(.    1.     IIilUii«   Blocks    to   bring   Sides    Fu-allol   and   Koles    Central 

Pieces  of  paper  were  put  under  the  studs  to  make  sure  that 
the  blocks  were  not  tilted  while  the  clamps  were  being 
tightened.  After  the  work  had  been  set  up  in  this  way,  a 
cut  was  taken  over  the  top  surface  of  the  blocks  and  then, 
without  altering  the  vertical  adjustment  of  the  table,  the 
blocks  were  turned  over  and  reclamped  so  that  the  opposite 
sides  could  be  milled.  This  Insured  having  the  sides  of  the 
blocks  parallel 
and  the  holes 
centrally  lo- 
cated. 

Short  steel 
plugs  centered 
on  one  end  were 
now  fitted  tight- 
ly into  one  hole 
in  each  block 
and  pinned  In 
position.  These 
plugs  provided 
tor  mounting 
the  work  on  cen- 
ters for  turning 
the  orankpin, 
and  if  a  number 
0 1     crankshafts 


Tig.    2.     Settlnc    Dor<    on    Cnnkihaft    reuly    for    Tnmlnc    Opcrmtioo 


operation,  or  for  testing  to  make  sure  that  the  setting  had 
not  been  disturbed  during  the  machining  operation.  It  will 
be  seen  that  the  crankshaft  is  laid  on  a  surface  plate  with 
the  dogs  In  position  so  that  the  slightest  alteration  In  the 
setting  can  easily  be  determined.  While  this  method  of 
mounting  the  work  for  the  turning  operation  involves  some 
unnecessary  labor  In  making  the  dogs.  It  was  easily  carried 
out  and  the  risk  of  producing  defective  work  was  greatly 
diminished. 
Christchurch,  New  Zealand.  John   Peddie 


MACHINING  THE  BAND  GROOVES  IN 
SHRAPNEL  SHELLS 
The  fixture  described  in  this  article  is  attached  to  an  ordi- 
nary engine  lathe  as  shown  in  Fig.  1,  and  provides  for  machin- 
ing the  "waves"  in  the  band  groove  of  shrapnel  shells. 
The  chuck  is  made  large  enough  to  take  shells  up  to 
G  inches  in  diameter.  A  60-tooth  bevel  gear  is  secured 
to  the  chuck  and  the  number  of  "waves"  Is  easily  varied  by 
changing  the  ratio  of  the  bevel  gear  drive  between  the  chuck 
and  the  carriage.  A  casting  Is  fitted  over  the  vees  of  the 
lathe  bed  at  the  front  of  the  headstock,  and  this  casting  has 
a  boss  in  the  center  which  carries  the  eccentric  shaft  to 
which  the  bevel  pinion  Is  keyed.  This  shaft  transmits  motion 
to  the  saddle  by  means  of  a  connecting-rod  which  runs  down 

the  center  of 
the  lathe  bed 
below  the  stay 
and  Is  boiled  to 
a  cross-plate  on 
the  front  of  the 
saddle. 

A  toolpost 
which  carries 
four  tools  made 
o  f  high-speed 
steel  Is  mount- 
ed on  the  cross- 
slide.  The  cycle 
o  f  operations. 
shown  In  Fig.  2. 
is  as  follows: 
First,  chuck  the 
of  Shrapnel  sbeUi  Shell   and   bring 
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FIRST  CUTTER 


Tig,   2.     Oyclo   of    Operation!   porformed    In   maohliLiiir   Band    Oroovo,    and     TooU    used    for    Buccessive    Operatio: 


cutter  No.  1  Into  position  ready  tor  sinking  the  groove  to  the 
required  depth  for  the  serrations.  Two  grooves  are  cut  with 
the  required  amount  of  metal  left  between  them  for  the 
serrations.  A  stop  used  in  connection  with  this  cutter  pro- 
vides for  obtaining  exactly  the  required  depth  for  the  groove. 
Second,  bring  cutter  No.  2  into  position  and  move  the  saddle 
forward  to  engage  the  special  geared  drive.  Then  enter  the 
locating  pin  A  into  its  hole  and  at  the  same  time  screw  up 
the  clamp  nut  B  to  give  the  required  "wave  motion"  to  the 
saddle  and  leave  the  compound  rest  free. 

After  the  waving  tool  has  been  fed  in  to  the  depth  reached 
by  the  tool  for  the  first  operation,  the  locating  pin  A  is 
withdrawn  and  the  saddle  moved  back  sufficiently  to  disen- 
gage the  gears.  Third,  bring  around  the  third  cutter  and 
make  the  required  under-cut  at  each  side  of  the  groove. 
Fourth,  bring  the  last  tool  into  the  working  position  and 
round  off  the  end  of  the  shell.  We  have  been  using  this 
device  exclusively  in  the  manufacture  of  different  sizes  of 
shrapnel  shells,  and  found  that  It  was  possible  to  finish  100 
shells  a  day  on  each  machine.  A  feature  of  the  attachment 
Is  that  It  enables  the  entire  job  to  be  finished  at  a  single 
setting. 

SheflSeld,  England.  J.  W.  Geary 


MOLD  FOR  BABBITTING  CONNECTING- 
ROD  BEARINGS 

It  is  the  purpose  of  this  article  to  describe  a  babbitt  bearing 
mold  which  was  designed  for  use  in  making  connecting-rod 
bearings.  The  accompanying  illustration  shows  the  mold 
in  plan  and  elevation,  together  with  a  vertical  cross- 
sectional  view,  a  horizontal  cross-section  of  half  the  mold, 
and  a  plan  view  of  the  cover  plate.  It  will  be  seen  that  the 
body  of  the  mold  consists  of  two  parts  which  are  clamped 
together  by  the  bolts  A  and  B  and  tightened  by  means  of 
star-wheels;  and  that  the  cover  plate  is  held  down  by  a  third 
bolt  C.  The  arrangement  is  such  that  the  mold  can  be  oper- 
ated very  rapidly,  and  as  the  castings  are  cored  out  to  pro- 
vide the  maximum  radiating  surface,  the  babbitt  cools  In  a 
short  time  after  it  has  been  poured.  Lack  of  adequate  radiat- 
ing surface  is  often  a  serious  fault  of  babbitting  fixtures. 

The  babbitt  bearing  is  cast  complete  so  that  it  is 
ready  to  be  machined;  and  the  oil  grooves  are  formed  In  the 
mold  so  that  scraping  is  the  only  operation  necessary  on  the 
inside.  Steel  fins  shown  at  D  and  E  are  mounted  in  the  mold 
to  divide  the  bearing  into  halves,  but  these  fins  leave 
sufficient  babbitt  at  each  end   to   form   a  connection   which 
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Bearing   Hold   Is   which   the   Babbitt   Liner   is   oast   In    On»   Piooe   for     Ccnveiilance    In    machinins,    and    then    split    ready    for    Usi 
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holds  the  two  parts 
together,  so  that  the 
bearing  can  be 
mounted  on  a  man- 
drel while  the  out- 
side is  being  ma- 
chined. The  fins  are 
riveted  to  two  cast- 
ings which  fit 
against  the  taper 
shells,  as  shown  in 
the  cross-sectional 
view.  Thus  It  Is 
possible  to  lift  them 
out  with  the  bear- 
ing, so  that  the  steel 
flns  can  be  easily  re- 
moved.        M.  W.  W. 


\        U^^TEBUS 


OF  JIG  BUSHINGS 


MEAN  ERROR' 


: Jj^—Jr CENTER  UNE  C 


UNE  OF  HOLE  IN  PISTON 


J/-.-  M.j.ry 


In  Fiatons  were 
an   Acoorate   Jig 


ut   of   AllKnn 


BORING  MILL  KINKS 

To  bore  a  long  straight  hole  on  a  boring  mill  is  about  as 
ticklish  a  Job  as  a  machinist  can  find,  especially  where  the 
mill  is  used  for  all  sorts  of  work  and  the  rams  are  changed 
from  day  to  day.  I  have  had  to  bore  holes  from  two  to  four 
feet  long  with  only  0.002  inch  variation.  The  quickest  way 
to  bore  a  hole  like  this  is  to  set  the  ram  over  as  close  as 
possible,  which  will  be  a  few  thousandths  inch  off  one  way  or 
the  other.  Then,  instead  of  losing  time  and  patience  trying 
to  set  the  ram  exact.  Just  put  a  shim  under  the  saddle  on 
the  cross-rail  and  you  will  get  the  proper  variation  one  way 
or  the  other.  This  "stunt"  is  so  useful  that  if  I  had  a  shop 
of  my  own  with  a  boring  mill,  I  would  put  one  set-screw  on 
each  side  of  the  saddle,  coming  in  touch  with  the  gibs,  so  I 
could  raise  either  side  without  using  shims.  This  same  method 
could  be  used  for  turning  a  job  on  the  mill  or  planing  down 
the  side  with  the  top  head  of  the  planer. 

Wausaukee,  Wis.  W.  E.  Butlkk 


suit  was  always  the 
same — the  pistons 
produced  in  the  Jig 
ultimately  found 
their  way  to  the 
scrap  pile.  After 
several  conferences 
had  been  held  and  a 
lot  of  time  lost, 
someone  tried  drill- 
ing the  trunnion 
holes  at  a  lower 
speed  and  finer  feed, 
with  the  result  that 
all  the  pistons  drilled 
under  these  condi- 
tions were  found  to 
be  quite  accurate. 
This  showed  that 
the  cause  of  the  trouble  lay  in  the  operation  card  which 
specified  the  speed  and  feed  at  whiih  the  work  was  to  be  done, 
and  not  in  the  Jig,  on  which  much  of  the  blame  had  been  laid. 
The  explanation  of  the  way  In  which  the  error  was  pro- 
duced in  the  work  lay  In  the  fact  that  under  the  eiceaslve 
speed  and  feed  which  had  originally  been  specified,  there  was 
a  tendency  for  the  drilling  to  "run  out."  This  effect  was 
further  Increased  by  the  springing  of  the  work  under  the 
heavy  feed  pressures.  The  maximum  error  in  the  Jig  waa 
not  over  0.001  inch,  but  owing  to  the  Inaccuracy  resulting 
from  the  excessive  speed  and  feed,  the  error  In  the  work 
averaged  0.006  inch.  The  accompanying  illustration  exag- 
gerates the  manner  in  which  the  error  occurred;  the  location 
of  the  holes  at  the  surface  was  correct,  but  the  holes  were 
out  of  line.  Llne-reamlng  the  piston  after  removal  from  the 
jig  brought  the  holes  Into  alignment,  but  the  line  of  the 
holes  was  not  perpendicular  to  the  axis  of  the  piston. 
Brooklyn,  N.  Y.  p.  j.  Badge 


AN  ACCURATE  JIG  THAT  PRODUCED 
INACCURATE  WORK 

If  the  work  produced  with  a  Jig  is  inaccurate,  the  chances 
are  that  the  Jig  Is  to  blame,  but  this  is  not  necessarily  the 
case.  A  strange  Instance  of  this  kind  came  to  my  attention 
some  years  ago  in  which  a  carefully  made  jig  for  use  In  drill- 
ing the  trunnion  holes  in  pistons  was  returned  to  the  tool- 
maker  for  the  purpose  of  having  errors  corrected  which 
were  supposed  to  exist  In  the  tool.  A  careful  inspection 
failed  to  disclose  anything  more  than  minute  Inaccuracies 
and  the  Jig  was  sent  back  to  the  machine  shop  with  a  report 
that  it  was  O.  K.  But  pistons  drilled  in  the  jig  failed  to 
pass  inspection  ami 
the  tool  was  finally 
sent  back  with  or- 
ders to  remake  it. 
Acting  upon  these 
instructions,  the 
holes  were  rebored 
and  new  bushings 
and  clamps  were 
provided,  after  which 
tiia  Jig  was  again 
Kiiit  to  the  manufac- 
turing department. 
After  doing  all  this 
work,  however,  there 
was  no  Improvement 
in  the  accuracy  of 
the  pistons. 

Different  machin- 
ists were  assigned 
'or  this  operation 
and  the  Jig  was  used 
on  different  ma- 
chines,   but    the    re- 


TOOL  FOR  CUTTING  TEST  BARS 

The  cutting  of  test  bars  from  solid  steel  stock  Is  a  difficult 
operation,  but  the  greatest  trouble  Is  likely  to  be  experienced 
in  cutting  oft  the  bar  at  the  bottom  after  the  trepanning 
operation  has  been  completed.  The  accompanying  illustration 
shows  a  tool  for  cutting  test  bars  which  has  given  very  satis- 
factory results.  The  body  of  this  tool  has  a  hole  .1  running 
through  It  of  the  diameter  of  the  test  bar  which  is  to  be  cut, 
and  a  second  hole  B  of  suitable  size  to  receive  the  tool-bar  C. 
This  bar  Is  slotted  to  receive  the  cutter  D  which  is  held  in 
place  by  a  set-screw.  The  feed  lever  E  Is  secured  to  the  oppo- 
site end  of  the  tool-bar  by  means  of  a  pin  or  set-screw,  and 

the  feed-screw  F  is 
carried  by  a  lug  on 
the  body  of  the  tool. 
Tightening  up  the 
screw  F  results  In 
rotating  the  feed-bar 
by  the  engagement 
of  this  screw  with 
lever  E;  the  coll 
spring  G  is  provided 
to  eliminate  back- 
lash. It  win  be  evi- 
dent that  the  tool  It- 
self is  turned  by 
means  of  the  crank 
handle  n.  After  the 
trepanning  operation 
has  been  completed, 
the  cutter  D  is  fed 
in  to  a  depth  of  3/16 
inch  In  the  case  of  a 
test  bar  13/16  Inch  in 
diameter,  and  after 
the   tool   has   cut   to 


Type   of   Trepanning   Tool   Died    for   onttinf  out   Teat   Bart   from     Solid    Stock 
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this  depth  the  bar  can  be  easily  broken  off.  To  withdraw  the 
tool  from  the  work.  It  Is  merely  necessary  to  release  the  feed- 
screw F  until  the  feed-lever  comes  to  the  starting  position, 
which  Is  determined  by  a  stop  carried  on  the  body  of  the  tool. 
In  case  the  feed-lever  fails  to  come  into  contact  with  this 
stop,  the  whole  tool  is  turned  backward  to  remove  the  chip  or 
other  obstruction  which  is  holding  the  tool. 
Milwaukee,  Wis.  Gus  Luck 


REMOVING  RUBBER  GASKETS  FROM 
LUBRICATORS 

The  accompanying  illustration  shows  a  tool  tor  use  in  re- 
moving rubber  gaskets  from  sight-feed  lubricators  on  loco- 
motives. A  cross-sectional  view  of  the  lubricator  is 
shown  at  the  top  of  the  Illustration  with  the  tool  in  the  oper- 
ating position.  Trouble  is  sometimes  experienced  in  remov- 
ing the  old  gasket  when  it  is  necessary  to  substitute  a  new 
one,  but  by  using  the  tool  which  the  writer  developed  for 
this  purpose,  the  work  can  be  done  quite  easily.  The 
method  of  procedure  is  as  follows:  After  the  jam-nut  A 
has  been  removed,  the  casehardened  bushing  B  is  substi- 
tuted to  prevent  injuring  the  threads  in  the  lubricator.  The 
spring  provided  on  the  tool  serves  to  hold  the  bushing  in 
place.     The  cutting  edges  of  the  tool  G  are  of  a  larger  di- 


ameter than  the  bore  in  the  bushing,  so  that  it  is  necessary 
for  the  bushing  to  be  slipped  over  the  cutter  from  the  back 
before  the  tool  is  assembled  ready  for  use. 

It  will  be  seen  that  the  cutter  is  driven  by  a  pin  D, 
which  is  3/16  inch  in  diameter;  this  pin  is  fitted  into  the 
end  of  the  brace  and  enters  the  groove  in  the  end  of  the  tool 
C.  The  tap  £  is  provided  for  tapping  the  threads  in  the 
lubricator  when  it  is  necessary  to  refinish  them.  A  special 
brace  is  designed  tor  this  work  as  shown  in  the  illustration. 
L.  K. 

ADJUSTABLE   DRAWING   TABLE 

The  accompanying  illustration  shows  an  adjustable  draw- 
ing table  which  the  writer  made  for  his  own  use  some  time 
ago.  As  this  table  has  been  found  very  satisfactory,  and  as 
It  is  inexpensive  to  make,  it  may  prove  of  interest  to  some 
readers  of  Macii  inert.     It  will  be  evident  from  the  illustra- 


tion that  the  drawing  board  may  be  readily  set  to  any  re- 
quired angle,  as  the  uprights  have  no  fixed  tie  between  them 
except  the  cross-rail  A,  so  that  adjustment  is  provided  to 
enable  the  feet  to  find  a  bearing  on  uneven  floors.  The  cross- 
rail  is  probably  the  only  part  which  may  not  be  clearly 
understood  after  looking  at  the  two  views  of  the  table.  It 
is  made  of  1-incb  pine,  the  four  sides  of  the  box  section 
being  firmly  screwed  together;  the  cross-rail  is  also  screwed 
to  the  battens  on  the  back  of  the  drawing  board.  The  ends 
of  the  cross-rail  are  carefully  squared  up  to  provide  a  good 
bearing  surface  for  the  faces  of  the  uprights,  and  the  ends 


Drawing  Table  with  Adjiutment  to  And  a  Good  Boarijig  for  Le^ 


of  the   rail   are  provided   with  wooden  plugs   to   retain   the 
clamping  bolt  in  position.    Iron  washers  2  inches  in  diameter 
are  placed  under  the  nut  and  under  the  head  of  the  bolt  to 
distribute  the  pressure. 
Christchurch,  New  Zealand.  Joeto  Peddle 


BEVEL  GEAR  PATTERN  GAGE 

When  a  patternmaker  has  to  make  the  patterns  for  a  pair 
of  bevel  gears,  he  turns  up  the  blanks  to  the  required  size, 
using  a  square  and  protractor  to  test  the  work  with  from 
time  to  time.  This  method  is  not  particularly  satisfactory, 
as  the  slight  errors  in  the  pattern  are  likely  to  result  in  the 
production  of  a  very  noisy  pair  of  gears. 

The  illustration  presented  in  this  connection  shows  an  im- 
proved form  of  bevel  gear  pattern  gage  which  I  developed  to 
overcome  the  difficulties  resulting  from  the  use  of  the  square 
and  protractor.  It  will  be  seen  that  the  gear  pattern  A  is 
supported  on  centers  B  which  are  carried  on  a  square  rod  C. 
A  third  center  B,  which  is  in  line  with  the  centers  B,  is 
carried  by  the  same  rod.  The  square  rod  E  has  a  point 
which  is  supported  by  center  D  and  this  rod  carries  a  support 
F  which  holds  the  straightedge  G. 

It  will  be  seen  that  the  centers  B  and  D  and  the  support  F 
are  held  by  wing-nuts  so  that  they  may  be  adjusted  to  any 
desired  position  on  their  respective  bars.  In  using  the  gage 
the  bevel  gear  is  set  up  between  centers  so  that  it  may  be 
rotated,  and  the  center  D  Is  located  at  the  required  position 
on  bar  C  so  that  It  Is  at  the  apex  of  the  cone.  Support  F  is 
then  adjusted  on  bar  E  so  that  the  straightedge  engages  the 
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bevel  gear  as  shown,  and  the  straightedge  G  may  then  be 
used  to  test  the  accuracy  of  the  bevel  gear  pattern. 
Minneapolis,  Minn.  Glenwood  Macombeb 


TRUING  UP  CHUCK  JAWS 

In  the  June  number  of  Machi.nery  a  description  was 
published  of  a  method  of  truing  lathe  chuck  jaws  which 
would  doubtless  give  very  satisfactory  results.  For  some  time 
I  have  heen  using  a  similar  method  which  possesses  the  ad- 
vantage of  enabling  the  entire  finishing  cut  to  be  performed 
at  a  single  operation.  The  method  is  described  with  the 
hope  that  It  may  prove  of  value  to  some  readers  of  Machinebt. 
A  hole  is  drilled  and  tapped  in  each  of  the  chuck  Jaws  to 
receive  the  pins  A  which  have  a  notch  cut  in  them  to  afford 


Improved   Hothod   of   truing  up   Chuck  Jawa 

a  firm  bearing  for  the  centering  ring  B.  The  pins  are  flat- 
tened in  order  that  they  may  be  turned  with  a  wrench. 

In  using  this  method  the  jaws  are  tightened  against  the 
ring  as  in  the  manner  described  in  the  June  number, 
but  by  having  the  ring  engaged  by  pins  instead  of  by  the 
chuck  Jaws,  it  is  possible  to  take  the  entire  refinishing  out 
at  one  time,  thus  enabling  the  work  to  be  done  more  rapidly 
and  avoiding  the  chance  of  slight  errors  which  may  be  in- 
troduced in  starting  to  take  the  second  cut.  It  will  of  course 
be  obvious  that  hardened  chuck  jaws  will  have  to  be  annealed 
before  the  holes  can  be  drilled  and  tapped  to  receive  the  pins 
A,  but  in  the  case  of  hardened  jaws  already  provided  with 
holes,  It  ought  to  be  possible  to  perform  the  truing  operation 
with  a  grinding  wheel  without  the  necessity  of  annealing  the 
Jaws  to  enable  them  to  be  trued  up  with  a  turning  tool. 

Chicago,  111.  W.  G.  Drummond 


A  TAILSTOCK  DRILL-HOLDER 

The  fixture  described  in  the  following  was  designed  Cor  hold- 
ing straight-shank  drills  in  a  lathe  without  requiring  the  use 
of  a  dog.  It  consists  of  a  casting  with  the  two  holes  A  and  B 
bored  parallel  with  each  other  on  the  same  center  line.  Hole 
B  is  made  a  close  fit  for  the  tailstock  spindle  on  which  the 
fixture  is  held  fast  by  means  of  two  cap-screws  C,  a  piece  of  soft 
metal  being  placed  under  these  screws  to  prevent  them  from 
marring  the  spindle.  Hole  A  is  bored  to  a  diameter  i.i  inch 
greater  than  the  largest  drill  which  the  fixture  is  required  to 
hold,  and  bushings  of  suitable  size  for  the  different  drills 
used  In  the  holder  are  made  to  fit  hole  A.  These  bushings 
should  be  split  and  opened  slightly  so  that  a  good  spring 
clamping  action   is  obtained.    The  best  bushings  are  made 
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from  steel  and  left  soft.  The  rib  that  connects  the  two  ends 
of  the  fixture  should  be  made  fairly  heavy  so  that  the  twisting 
force  exerted  by  the  drill  will  not  throw  the  two  holes  out  of 
line  with  each  other.  To  compensate  for  variations  In  the 
length  of  different  sizes  of  drills,  the  end  B  of  the  fixture  is  set 
in  different  positions  on  the  tailstock  spindle  according  to  the 
size  of  drill  that  Is  to  be  used.  This  holder  is  adapted  for 
use  in  drilling  holes  not  over  2  inches  in  depth. 
Worcester,  Mass.  C.  H.  Asdebson 


ROLLER  FOLLOW-RESTS  WITH  BALL 

THRUST  BEARINGS 
To  avoid  trouble  experienced  from  the  V-block  follow-rests 
used  on  Jones  &  Lamson  turret  lathes  damaging  the  turned 


DriU-holder  for  U««  on  the  Lithe 


Fie,    '■     KoUer    Follow. rest*    for    ITte    on    Earin*    LsthM 

Stock,  we  designed  three  styles  of  roller  foUow-resta  equipped 
with  ball  thrust  bearings.  One  of  these  rests  is  shown  in 
Fig.  1.  The  three  rests  referred  to  were  for  turning  stock 
of  small  and  large  diameters,  and  for  handling  shoulder  work. 
The  body  of  these  rests  was  made  similar  to  that  of  the 
V-block  follow-rests  furnished  with  the  machine,  and  ball 
races  for  thrust  bearings  were  formed  concentric  with  the 
studs  on  which  the  rollers  are  carried.  The  rollers  are  held 
in  place  on  the  studs  by  eccentric  headed  pins.  The  use  of 
these  follow-rests  has  done  away  with  the  trouble  experienced 
from  the  marring  of  turned  surfaces. 

Fig.  2  shows  a  roller  foUow-rest  of  similar  design  which  Is 
made  for  use  on  engine  lathes.  It  consists  of  a  standard  on 
which  there  is  a  planed  slide  which  carries  an  adjustable 
block.    The  two  rollers,  which  are  provided  with  ball  thrust- 
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bearings,  are  carried  by  hardened  st^el  shoulder  studs 
mounted  in  the  adjustable  block.  As  in  the  preceding  case, 
the  rollers  are  held  in  place  by  eccentric  beaded  pins.  The 
general  construction  is  the  same  as  that  of  the  tollow-rest 
for  the  Jones  &  Lamson  turret  lathes,  and  the  results  obtained 
in  both  cases  have  been  equally  satisfactory. 
Rockford,  III.  E.  K.  Mokgan 


OXY-ACETYLENE  WELDING  AND 
CUTTING  EQUIPMENT 

I  have  read,  with  a  great  deal  of  interest,  Mr.  Miller's 
articles  in  the  October  number  of  Machinery.  His  descrip- 
tions and  photographs  of  actual  welding  work  and  his 
methods  of  preparation,  overcoming  contraction  strains,  etc., 
undoubtedly  will  be  a  great  help  to  users  of  the  oxy-acetylene 
process.  The  experiences  of  practical  men,  clearly  expressed, 
should  be  of  decided  benefit,  and  Mr.  Miller's  long  experience 
in  the  repair  business  peculiarly  qualifies  him  as  an  expert 
in  this  line;  users  of  the  system  will  profit  by  his  knowledge. 

In  justice  to  the  process  of  oxy-acetylene  welding  and  cut- 
ting and  to  many  manufacturers  of  high-class  apparatus, 
however,  it  seems  to  me  that  that  portion  of  Mr.  Miller's 
articles  entitled  "Oxy-Acetylene  Welding  and  Cutting  Equip- 
ment" needs  further  discussion.  Mr.  Miller  describes  on  page 
86  the  methods  pursued  to  overcome  the  tendency  of  acetylene 
to  burn  backward,  and  states  that  unless  the  tube  used  is  a 
very  small  one,  this  danger  is  great.  He  may  have  had  such 
an  experience,  but  I  can  find  no  authority  for  any  such  state- 
ment; in  hundreds  of  experiments  I  have  never  been  able 
to  make  acetylene  burn  against  the  flow  and  I  know  of  no 
one  who  has  been  able  to  do  this.  If  this  were  true,  every 
acetylene  house  lighting  equipment  would  be  a  menace,  for  in 
this  case  the  flow  of  gas  is  at  a  very  low  speed  and  through 
a  fairly  large  pipe.  Acetylene  (or  any  other  combustible 
gas)  will  not  burn  unmixed  with  air  or  oxygen,  and  if  Mr. 
Miller  will  try  the  experiment  for  himself  I  think  he  will 
agree.  If,  however,  acetylene  is  heated  to  a  sufficiently 
high  degree  (authorities  place  this  point  at  about  800  de- 
grees F.)  it  will  explode  without  air  mixture;  but  this  condi- 
tion cannot  very  well  be  obtained  in  a  welding  torch. 

The  danger  which  Mr.  Miller  describes,  then,  is  not  in  the 
acetylene  but  in  the  mixed  gases,  and  any  well  constructed 
torch  must  be  provided  with  such  devices  as  are  thought  to 
prevent  the  propagation  of  the  flame  beyond  the  torch. 
Whether  this  can  be  accomplished  by  means  of  small  holes 
or  by  packing  in  the  handle  is  a  question  still  open  to  con- 
siderable discussion.  It  has  by  no  means  been  proved  that 
either  will  prevent  it  under  some  conditions  well  known  to 
manufacturers  of  welding  apparatus.  The  point  I  wish  to 
bring  out  clearly  is  that  acetylene  properly  handled  is  not  a 
dangerous  gas  to  use.  It  has  been  misunderstood  more  than 
any  other  gas,  and  wrong  impressions  have  been  created  re- 
garding It.  It  should  be  clearly  understood  that  with  the 
proper  air  mixtures  it  will  burn  against  the  flow,  but  without 
such  mixtures  it  cannot  do  so. 

Further  on,  Mr.  Miller  states  that  the  welding  torches  in 
use  may  be  divided  into  two  classes:  low-pressure  and 
medium-pressure;  he  defines  the  low-pressure  torch  as  one 
using  acetylene  under  a  few  ounces  pressure,  and  the  medium- 
pressure  as  one  using  acetylene  under  a  pressure  as  great  as 
six  pounds.  In  justice  to  the  conscientious  manufacturers  of 
the  equal-pressure  type,  a  descriptive  article  of  welding  ap- 
paratus is  not  complete  without  an  explanation  of  this  type 
of  torch.  In  this  country,  the  divisions  should  properly  in- 
clude three  classes:  Low-pressure  (or  injector)  torches, 
where  the  acetylene  is  under  a  very  low  pressure  and  the  oxy- 
gen under  a  comparatively  high  pressure;  medium-pressure 
torches,  where  the  acetylene  may  be  used  under  a  pressure 
of  somewhat  less  than  fifteen  pounds  and  the  oxygen  under 
a  pressure  averaging  about  twice  the  acetylene  pressure;  and 
equal-pressure  torches,  where  both  gases  move  at  about  the 
same  speed.  The  "Oxweld,"  "Delcampe"  and  "Messer"  are 
examples  of  the  first  class;  Davis-Boumonvilie,  "Vulcan," 
Henderson-Willis  "Searchlight,"  Milburn,  "Economy,"  "Meco" 
and  Metals  Welding  of  the  second;   and  "Prestolite,"  Water- 


house,  Dyer,  "Imperial,"  and  Tolman  of  the  third.  Which 
particular  type  is  the  best  one  to  use  cannot  be  said  in  a 
fair  article;  but  the  very  fact  that  the  equal-pressure  torch 
lowers  the  velocity  of  the  oxygen — and  this  has  been  sought 
for  in  all  types  of  torches — demands  its  consideration  In  any 
discussion  of  welding  apparatus.  The  particular  apparatus 
which  Mr.  Miller  describes  at  length  Is  unquestionably  a 
high-class  one  and  the  manufacturers  of  it  have  the  admira- 
tion of  everyone  connected  with  the  industry,  but  It  Is  by 
no  means  the  only  good  apparatus;  nor  the  only  economical 
one.  It  is  simply  in  a  spirit  of  fair  play  to  the  manufacturers 
of  other  types  that  I  call  attention  to  this  oversight. 

On  page  92  is  this  statement:  "Acetylene  has  the  property 
of  having  more  heat  units  per  cubic  foot  than  any  other 
gas.  .  .  .  Consequently,  if  it  were  completely  burned,  it 
would  produce  the  maximum  temperature  possible  In  a  gas 
flame."  "Blaugas,"  "Wolf  Gas,"  "Gasol,"  "Thermalene,"  and  two 
or  three  others,  have  more  heat  units  than  acetylene  and 
any  one  of  these  gases  will  produce  more  heat  than  acetylene. 
None  of  them,  however,  will  give  the  flame  temperature  of 
oxygen  and  acetylene,  for  reasons  which  have  previously 
been  explained  in  MAcmxEny.  The  danger  of  a  statement  of 
this  kind  lies  in  the  fact  that  it  may  be  quoted  (as  similar 
statements  have  been)  by  manufacturers  of  gases  having 
more  heat  units  than  acetylene,  and  the  natural  inference  of 
the  reader  would  be  that  if  acetylene  with  1600  heat  units 
gives  a  flame  of  6300,  then  this  other  gas  with  2200  heat  units 
undoubtedly  would  give  8000  or  more;  when  as  a  matter  of 
fact  the  combination  of  oxygen  and  acetylene  gives  a  much 
hotter  flame  than  any  other  combination. 

"It  is  perfectly  safe  to  compress  acetylene  into  such  tanks" 
on  page  92  is  a  misleading  statement.  Somebody  is  going 
to  take  this  literally  and  proceed  to  pump  acetylene  into  the 
well-known  safety  storage  cylinder  (as  embryonic  gas  manu- 
facturers have  attempted  to  do  in  the  past,  usually  with 
disastrous  results)  unless  it  is  shown  that  the  act  of  com- 
pressing acetylene  is  attended  with  considerable  danger.  Any 
one  of  the  three  large  manufacturers  of  dissolved  acetylene 
can  probably  testify  to  the  truthfulness  of  this  statement, 
and  they  have  learned  it  at  the  cost  of  wrecked  plants.  After 
the  gas  is  in  a  properly  constructed  tank,  it  may  be  con- 
sidered safe,  but  certainly  it  is  quite  unsafe  to  compress  It. 

The  development  of  the  oxy-acetylene  process  of  welding 
and  cutting  is  largely  dependent  upon  the  purity,  conveni- 
ence and  price  of  the  oxygen ;  and  the  Linde  Ai/  Products  Co., 
as  the  largest  producer  in  this  country,  is  certainly  a  big 
factor,  but  in  my  opinion  the  oxy-acetylene  industry  should 
also  give  thanks  to  the  Superior  Oxygen  Co.,  the  Burdett 
Mfg.  Co.,  the  International  Oxygen  Co.  and  to  numberless 
smaller  companies  who  have  done  much  to  widen  its  scope. 

On  page  SS,  Mr.  Miller  states  that  "nitrogen  .  .  .  even 
when  small,  has  an  adverse  effect  on  a  weld,"  and  later  on 
that  "hydrogen,  which  does  not  injure  the  weld."  On  page 
90  he  corrects  the  first  statement  by  saying,  "is  nitrogen, 
which  is  chemically  inert,  so  that  It  has  little  detrimental 
effect  upon  the  steel  or  other  metal  which  is  being  welded." 
Undoubtedly  nitrogen  is  inert  and  practically  the  only  ef- 
fect it  has  is  to  somewhat  reduce  the  flame  temperature,  and 
it  is  present  in  liquid  air  oxygen  to  such  a  slight  extent  that 
it  could  not  be  noticed  in  a  welding  flame  by  even  the  most 
expert  operator.  If  hydrogen  were  present  to  any  large  ex- 
tent in  electrolytic  oxygen.  It  would  manifest  itself  in  the 
character  of  the  welding  flame  and  the  water  vapor  created 
by  the  combustion  of  oxygen,  and  this  gas  would  be  a  seri- 
ous detriment  to  a  successful  steel  weld.  Fortunately  neither 
foreign  element,  nitrogen  nor  hydrogen.  Is  present  In  oxygen 
manufactured  by  the  two  systems  in  suflicient  quantities  to 
materially  affect  the  flame  temperature,  on  the  one  hand,  or 
the  character  of  the  weld  on  the  other. 

Mr.  Miller's  articles  are  going  to  be  too  valuable  to  the 
oxy-acetylene  industry  to  allow  misunderstandings  or  mis- 
statements to  become  known  as  facts,  and  without  a  spirit 
of  criticism,  but  wholly  with  the  feeling  of  fair  play  toward 
each  contributor  to  the  success  of  welding  and  cutting  ap- 
paratus, this  article  is  written. 

New  York  City.  M.  Keith  DrNHAJt 
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LEES-BRADNER  SHELL  THREAD   MILLING 
MACHINE 

7'his   machine   employs   a   special   form   of  multiple   cutter 
which  is  similar  to  a  hob  used  for  generating  gear  teeth.     The 
cutter  is  the  length  of  the  thread  which  it  is  required  to  mill, 
and  as  a  result  it  is  m,erely  necessary   to   rotate   the  work 
through   one   complete  revolution  plus   a  slight  over- 
travel.     The  use  of  this  principle  makes  it  possible  to 
mill  threads  on  this  machine  with  a  very  satisfactory 
rate  of  production.     An  idea  of  just  what  the  produc- 
tive capacity  amounts  to  may   be  gathered  from   the 
figures  presented  in  the  article,  which  give  the  rates 
of  output  for  different   thread  milling   operations   on 
shells  and  fuse  parts. 

For  the  performing  of  internal  and  external  thread- 
ing operations,  the  Lees-Bradner  Co.,  Cleveland,  Ohio, 
has  developed  a  milling  machine,  front  and  end  views 
of  which  are  shown  in  the  accompanying  illustrations. 
A  positive  opening  and  closing  collet  is  provided  for 
holding  the  work,  this  collet  heing  located  on  the 
inside  of  the  work-spindle  and  controlled  by  a  hand- 
wheel  at  the  rear  end  of  the  spindle.  The  threading 
is  done  by  a  multiple  type  of  cutter  which  makes  it 
necessary  for  the  work  to  revolve  only  a  little  more 
than  one  revolution  in  order  to  finish  the  cut.  The 
machines  are  built  in  four  different  sizes  which  have 
capacities  for  holding  work  from  3V4  to  9Vi  inches  in 
diameter. 

These  threading  machines  are  particularly  adapted 
for  use  in  machining  shrapnel  and  high-explosive 
shells,  and  some  of  the  rates  of  production  obtained 
should  prove  of  interest.  In  threading  18-pound 
high-explosive  shells,  the  rate  of  production  obtained 
is  forty  per  hour.  In  threading  nose  pieces  for  4'A- 
inch  high-explosive  shells,  400  pieces  were  threaded  in 
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9^4  hours.  In  the  two  cases  Just  referred  to 
the  threaded  hole  is  2  inches  in  diameter  by 
1.2  inch  in  length  and  has  14  Whitworth 
threads  per  inch.  In  threading  standard 
bronze  fuse  pieces  on  which  the  threaded 
portion  is  1.2  inch  in  diameter,  1100  pieces 
were  produced  in  a  ten-hour  day. 

On  machines  which  have  a  chucking  capac- 
ity for  work  up  to  6  inches  in  diameter,  the 
culler-spindle  is  driven  direct;  and  on  ma- 
chines with  a  capacity  for  work  ranging  from 
S  to  9i'j  inches  in  diameter,  a  back-geared 
drive  is  employed,  which  provides  sufficient 
power  to  enable  the  machine  to  mill  threads 
3^  inches  in  length  in  a  single  cut,  i.  e.,  at 
one  revolution  of  the  work  with  a  small  over- 
travel.  The  machines  for  work  from  3  to  6 
inches  in  diameter  are  usually  belt-driven, 
while  the  machines  for  work  from  8  to  9Va 
inches  in  diameter  may  be  either  driven  by 
a  belt  or  by  individual  electric  motor.  When 
the  motor  drive  is  employed,  it  allows  a  crane 
to   be   used   over   the   machine. 


i-BrAdner  Thread   Hilling  Machine   for   Internal   and   External   Threading   Operationa 


LEADER   CENTER   GRINDER 

The  center  grinder  which  forms  the  subject 
of  the  following  description  was  designed  by 
C.  M.  Stretcher  and  is  made  by  the  Leader 
Mfg.  Co.,  Springfield,  Ohio.  The  most  im- 
portant feature  of  the  tool  is  that  it  is  driven 
from  the  lathe  cone  pulley  by  means  of  a 
round  belt,  so  that  no  special  provision  need 
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be  made  for  driving.  An- 
other noteworthy  feature  is 
that  it  can  be  used  on  any 
lathe  regardless  of  whether 
the  machine  is  provided 
with  a  compound  rest  or 
not. 

It  win  be  evident  from 
the  illustration  that  the  tool 
is  provided  with  a  shank  to 
fit  in  the  toolpost,  and  the 
method  by  which  it  is 
driven  from  the  cone  pulley 
on  the  machine  is  also 
clearly  shown.  It  will  be 
seen  that  a  short  lever  is 
provided  which  enables  the 
spindle     that     carries     the 

grinding  wheel  to  be  traversed  back  and  forth  for  the  pur- 
pose of  feeding  the  wheel  across  the  center  to  grind  it  accu- 
rately to  shape.  With  one  of  these  tools  in  a  shop,  there  is 
no  excuse  for  not  having  the  lathe  centers  kept  perfectly  accu- 
rate. The  weight  of  the  tool  is  6^^  pounds  and  the  simplicity 
of  the  design  makes  it  an  easy  matter  for  the  tool  to  be  set 
up  and  used  by  any  workman  of  average  intelligence. 


stretcher  Center  Grinder  made  by  the  Leader  Mfg.   Co 


ILLINOIS  DIE   FILING   MACHINE 

In  designing  this  viachine,  provision  has  been  made  for  tilt- 
ing the  entire  mechanism  over  in  such  a  way  that  the  operator 
may  obtain  a  clear  view  of  his  work  when  using  the  off  side 
of  the  file.  It  will  be  seen  that  both  the  motor  and  the  driv- 
ing mechanism  are  completely  enclosed,  providing  adequate 
protection  against  filings  and  dust.  A  system  of  forced  lubri- 
cation is  employed,  which  insures  smoothness  of  operation, 
durability  of  working  parts,  and  the  elimination  of  noise  and 
vibration. 

The  Illinois  Tool  Works,  154-166  E.  Erie  St.,  Chicago,  111., 
does  an  extensive  business  in  the  making  of  dies,  and  for  use 
on  this  work  the  die  filing  machine  which  is  shown  in  the 
accompanying  illustrations  was  developed.  The  original  idea 
was  to  produce  a  machine  for  use  in  the  shops  of  the  Illinois 
Tool  Works,  but  the  results  obtained  have  been  so  satisfactory 
that  it  has  been  decided  to  build  it  for  the  market.  The  most 
noteworthy  features  of  the  design  are  the  arrangement  for  tilt- 
ing the  entire  mechanism  of  the  machine  so  that  the  operator 
may  use  the  off  side  of  the  file  and  still  obtain  a  clear  view  of 
his  work  without  leaning  over  the  spindle  or  getting  in  his 
own  light,  the  provision  of  a  system  of  forced  lubrication  for 
the  driving  mechanism,  and  the  protection  of  all  working 
parts  from  filings  and  dust.  These  features  will  be  described 
in  detail  in  subsequent  paragraphs. 

It  will  be  seen  that  the  machine  is  provided  with  individual 
electric  motor  drive,  the  motor  used  for  this  purpose  being  a 
1/10  horsepower  unit  built  by  the  Bodine  Electric  Co.,  Chi- 
cago, 111.  The  motor  may  be  supplied  for  use  in  connection 
with  a  circuit  of  any  current  and  voltage;  it  runs  at  1600 
revolutions  per  minute  and  the  filing  machine  makes  720 
strokes  per  minute,  the  length  of  stroke  being  1  inch.  The 
table  of  the  machine  is  mounted  on  a  pivoted  support  which 


provides  for  setting  it  at 
any  required  angle  with  the 
spindle  to  obtain  the  de- 
sired clearance  in  the  die 
which  is  being  filed;  and  a 
graduated  scale  is  secured 
to  the  frame  of  the  machine 
to  provide  for  setting  the 
table  at  the  required  angle 
with  the  spindle.  It  has 
been  mentioned  that  the 
machine  is  mounted  on  a 
pivoted  support  so  that  the 
entire  mechanism  may  be 
swiveled  to  enable  the  oper- 
ator to  have  a  clear  view  of 
his  work.  In  filing  a  die,  it 
is  frequently  most  conven- 
ient to  have  the  file  working  on  the  side  of  the  hole  farthest 
away  from  the  operator  and  when  working  in  this  way  the 
machine  is  tilted  toward  the  operator  so  that  the  file  does  not 
obstruct  his  view  of  the  outline  to  be  followed. 

It  will  be  noticed  that  the  entire  driving  mechanism  is 
enclosed  in  a  dust-proof  case.  This  is  very  important  in  the 
case  of  a  filing  machine  as  there  would  otherwise  be  a  ten- 
dency for  filings  to  find  their  way  into  the  mechanism  and 
cause  an  undue  amount  of  wear.  This  form  of  enclosed  con- 
struction also  makes  it  possible  to  employ  the  system  of 
forced  lubrication  referred  to  in  the  opening  paragraph.  In 
setting  up  the  machine  it  is  merely  necessary  for  the  operator 
to  fill  the  case  with  oil  to  the  level  indicated  in  Fig.  4,  after 
which  no  attention  is  required  to  see  that  proper  lubrication 
is  obtained.  The  mechanism  which  provides  forced  lubrica- 
tion is  clearly  shown  in  this  illustration  and  the  method 
of  operation  is  as  follows: 

Frame  A  which  encloses  the  mechanism  is  filled  with  oil  to 
the  highest  level  provided  for  by  barrier  B.  On  its  upward 
stroke  pitman  C,  which  drives  the  spindle,  creates  a  partial 
vacuum  in  channels  D  and  E  and  well  F,  with  the  result  that 
oil  flows  in  from  the  supply  carried  in  the  frame  of  the  ma- 
chine. On  the  downward  stroke  pitman  C  descends  and  cov- 
ers opening  G,  thus  preventing  the  escape  of  oil  through  pas- 
sage E.  As  a  result,  the  only  path  of  escape  for  the  oil  as 
pressure  is  developed  by  the  continued  downward  movement 
of  the  pitman  is  through  passage  D,  which  leads  to  oil  tube  B 
that  throws  oil  over  the  entire  surface  of  pitman  C.  cross-head 
/  and  crank  disk  J.  In  this  way,  the  oil  finds  its  way  into  all 
crevices  around  the  slide  E,  and  the  crank-pin  is  thoroughly 
lubricated  by  oil  creeping  into  the  slide  space  of  the  cross- 
head  /. 

In  addition,  the  edge  of  crank  disk  J  dips  into  the  oil  car- 
ried in  the  reservoir  in  the  frame  of  the  machine,  and  in  re- 
volving carries  up  a  supply  of  oil  on  its  rim,  which  fiows  into 
notch  L  and  thence  through  channel  M  to  provide  for  lubrica- 
tion of  the  crankshaft  bearing.  The  oil  thrown  onto  pitman 
C  is  carried  to  the  upper  bushing  X  on  the  upward  stroke;  and 
the  lower  bushing  0  is  well  lubricated  by  oil  which  is  carried 
into  the  bearing  space  on  the  downward  stroke  of  the  pitman. 
The  oil  carried  in  the  well  F  serves  the  further  purpose  of 
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taking  up  the  impact  of  the  pitman  and 
eliminating  vibration,  so  that  the  opera- 
tion of  the  machine  is  extremely 
smooth.  As  a  result,  the  work  done  on 
the  machine  is  accurate  and  the  finish 
produced   is  extremely  satisfactory. 

The  machine  uses  standard  files  of 
the  form  made  for  use  on  die  filing  ma- 
chines, and  the  chuck  is  designed  to  give 
a  three-point  contact  on  the  round  shank 
of  the  file.  A  supply  of  ten  assorted 
flies  is  furnished  as  part  of  the  equip- 
ment. The  machine  illustrated  In  con- 
nection with  this  description  is  ar- 
ranged for  electric  motor  drive,  but  if 
so  desired  this  filing  machine  can  also 
be  provided  for  belt  drive  from  a  coun- 
tershaft. 

The  principal  dimensions  are  as  fol- 
lows: diameter  of  table,  9  inches; 
height  of  machine,  12  inches;  bench 
space  occupied,  16  by  10  inches;  and 
weight  of  machine,  54  pounds. 
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SIDNEY  ENGINE   LATHE 

The  general  features  of  design  of  the  17-  and  19-inch  double 
back-geared  engine  lathes  which  have  recently  been  placed 
on  the  market  by  the  Sidney  Tool  Co.,  Sidney,  Ohio,  will  be 
apparent  from  the  illustration  presented  in  connection  with 
the  following  description.  Among  the  more  important  struc- 
tural features  of  the  machine,  the  following  are  worthy  of 
mention.  The  bed  is  made  with  heavy  double-wall  girths 
placed  at  intervals  of  two  feet,  which  provide  an  exceptionally 
rigid  construction.  There  is  a  large  bearing  at  the  front  of 
the  bed  and  a  standard  sized  bearing  at  the  back;  the  bear- 
ings are  carefully  chilled  to  produce  a  hard  close-grained 
metal.  The  carriage  V-bearing  is  2i^  inches  in  width  and  the 
bridge  is  liberally  proportioned.  The  carriage  is  drilled  to 
receive  a  taper  attachment  so  that  the  machine  may  be  easily 
equipped  for  taper  turning  after  it  has  been  installed.  The 
compound  rest  is  rigidly  designed  and  the  swivel  is  made 
completely  circular  and  graduated  in  degrees.  Full  length 
tapered  gibs  with  end  screw  adjustment  are  provided  on  both 
the  cross-  and  compound-rest  slides. 

The  headstock  is  of  the  closed  type  and  is  offset  one  inch, 
making  it  better  adapted  for  high-duty  work.  The  headstock 
spindle  is  made  of  50  point  carbon  steel  and  runs  in  phosphor- 
bronze  boxes.  The  tailstock  spindle  is  clamped  in  position  by 
means  of  a  double  binder  which  is  constructed  in  such  a  way 
as  to  clamp  the  spindle  in  any  position  without  affecting  its 
alignment.  The  apron  is  a  one-piece  casting  in  which  all  bear- 
ings are  integral  with  the  apron.  All  gears  are  provided  with 
bearings  at  both  ends  and  the  feed-rod  is  also  supported  at 
both  ends.  The  lead-screw  is  made  of  40  point  carbon  steel 
and  is  1  7/16  inch  in  diameter.  All  gears  in  the  quick-change 
gear  mechanism  are  made  of  high-carbon  steel,  and  the  cone 
gears  employed  in  the 
quick-change  mechanism 
are  cut  with  an  improved 
type  of  22yj-degree  cut- 
ters, which  form  a 
pointed  tooth  that  is 
slightly  rounded  at  the 
top.  This  permits  instan- 
taneous engagement  ot 
the  gears  without  inter- 
ference. The  quick- 
change  mechanism  forms 
a  complete  unit  and  is 
mounted  on  the  machine 
by  means  of  a  tongue 
and  groove  joint  which 
insures  accurate  align- 
ment.       It      provides 

changes  for  a  wide  range        Doutle  Back-goarod  Engino  Latho 


o(  feeds  and  thread  cutting  operations 
which  are  listed  on  a  direct-reading  in- 
dex-plate located  above  the  tumbler 
lever. 

As  previously  mentioned,  the  ma- 
chines are  made  in  nominal  sizes  of  17 
and  19  inches,  and  both  sizes  are' built 
with  6-,  8-,  10-,  and  12-foot  beds.  The 
principal  dimensions  of  the  17-inch  lathe 
are  as  follows:  swing  over  ways,  19 
inches;  swing  over  carriage,  11'4 
inches;  travel  of  tail-spindle,  8  inches; 
size  of  hole  through  head-spindle, 
19/16  inch;  width  of  driving  belt,  3Vi 
inches;  ratio  of  back-gears,  3.55  to  1 
and  10  to  1;  number  ot  changes  of 
feed,  32;  range  of  threads,  3  to  46  per 
inch;  available  spindle  speeds.  13  to  360 
K.  P.  M.;  and  weight  of  machine,  ap- 
proximately 3100  pounds. 

The  principal  dimensions  of  the  19- 
inch  machine  are:  swing  over  ways,  21 
inches;  swing  over  carriage,  13^* 
Inches;  travel  of  tail-spindle,  8  Inches;  diameter  of  hole 
through  head-spindle,  19/16  inch;  width  of  driving  belt,  4 
inches;  ratio  of  back-gears,  3.25  to  1  and  10  to  1;  number  of 
quick-change  feeds,  32;  range  ot  threads,  3  to  46  per  inch; 
available  spindle  speeds,  13  to  360  R.  P.  M.;  and  weight  of 
machine,  approximately  3300  pounds. 


NEWTON  RAIL  ENDING  MACHINE 
The  rail  ending  machine  shown  in  the  accompanying  illus- 
tration has  been  developed  by  the  Newton  Machine  Tool 
Works,  Inc.,  Philadelphia,  Pa.,  to  meet  the  requirements  ot  a 
machine  for  operating  on  high-carbon,  high-manganese,  open- 
hearth  steel  rails  of  the  kind  which  are  now  in  general  use. 
The  general  design  ot  the  machine  follows  that  of  preceding 
types  of  rail  ending  machines  built  by  this  company,  but  has 
been  modified  to  meet  the  severe  service  incident  to  working 
on  rails  rolled  from  the  material  referred  to.  The  driving 
motor  is  mounted  at  the  top  of  the  machine  and  drives  through 
a  10-inch  belt  which  transmits  the  power  to  the  spindle 
through  a  phosphor-bronze  worm-wheel  and  hardened  steel 
worm  ot  steep  lead.  The  worm-wheel  is  double  keyed  to  the 
spindle,  and  the  statement  that  the  spindle  is  one-half  the 
diameter  ot  the  cutter-head  will  give  a  better  idea  of  the  way 
in  which  these  parts  are  proportioned  than  by  quoting  actual 
dimensions.  The  bearings  are  capped  and  bronze-bushed,  so 
that  compensation  for  wear  is  provided. 

The  feed  is  provided  by  a  stationary  screw  and  revolving 
nut,  and  the  thrust  is  taken  by  enclosed  ball  bearings.  The 
spindle  has  a  movement  of  2%  inches  and  hand  adjustment  of 
the  spindle  is  provided;  there  are  tour  changes  of  feed  of 
1/64,  1/32,  3/64  and  1/16  inch  per  revolution,  the  speed  ot  the 
cutter-head  covering  a  range  of  from  5  to  15  revolutions  per 
minute.  The  spindle  is  provided  with  an  adjustable  auto- 
matic stop  and  safety 
limits  so  that  the  spin- 
dle cannot  Jam  at  either 
end;  and  it  is  furnished 
with  a  power  quick-re- 
turn motion.  All  gears  are 
fully  enclosed,  and  the 
principal  driving  and 
feed  gears  run  in  oil.  The 
base  of  the  machine  is 
surrounded  by  a  pan, 
and  the  machine  is  fitted 
with  a  pump  and  dis- 
tributing system  for  sup- 
plying cutting  compound 
to  the  tools.  Cored  open- 
ings are  provided  in  the 
base  to  facilitate  the  re- 

17-  and  19-inch  SiiM  b.v  the  Sidney  Tool  Co.  niOVal    of   Chlps;    and   lift- 
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ing  hooks  are  furnished 
on  the  machine  to  ena- 
ble it  to  be  readily 
transferred  from  one 
fixed  position  to  an- 
other to  take  care  of 
handling  the  different 
lengths  of  rails  pro- 
duced in  the  mill.  The 
cutter-head  is  of  the 
three-tool  type  and  uses 
either  solid  cutters  or 
tool-holders. 

The  rail  to  be  fin- 
ished on  the  machine 
is  held  by  a  chuck 
which  is  fitted  with 
hardened  serrated 
clamping  plates,  and 
the  mouth  of  the  chuck 
is  beveled  in  all  direc- 
tions to  facilitate  in- 
troducing the  rail.  The 
clamping  mechanism  is  of  the  patented  clearance,  air-oper- 
ated type  developed  by  the  Newton  Machine  Tool  Works,  and 
provides  a  clamping  pressure  of  32  tons.  The  clamp  is  op- 
erated by  the  valve  shown  at  the  front  of  the  machine,  and 
the  adjusting  screw  on  the  air  clamp  is  provided  with  a  hand- 
wheel  to  take  care  of  various  sections  of  rails  produced  in 
the  mill.  These  rail  ending  machines  are  used  in  conjunction 
with  machines  for  drilling  the  splice  bar  holes,  and  in  de- 
signing them  the  aim  has  been  to  produce  an  equipment  with 
a  productive  capacity  on  T-head  rails  which  exceeds  the  capac- 
ity of  the  drilling  machines. 


Rail  Ending  Macbii 


It  by  the  Mewton  Mactaina  Tool  Works 


DEVELOPMENT   IN   STEAM   POWER 
AIR  COMPRESSORS 

Present-day  steam  engineering  practice  is  marked  by  the 
wide  use  of  high-pressure  and  superheated  steam.  This  con- 
dition has  made  the  use  of  the  slide  valve  gear,  even  of  the 
adjustable  cut-off  type,  obsolete  practice  on  steam-driven 
air  compressors.  The  slide  steam  valve  in  various  forms  has 
been  generally  used  on  air  compressing  units  below  the  sizes 
(about  25-inch  stroke)  where  the  use  of  the  Corliss  valve  gear 
becomes  commercially  practicable.  At  high  temperatures  the 
slide  valve  is  very  unsatisfactory  due  to  its  tendency  to  warp, 
with  consequent  leakage;  and  under  these  conditions  there  is 
also  an  increasing  difficulty  with  lubrication,  which  results  in 
excessive  wear  and  a  greater  force  required  to  drive  the  valve. 
To  provide  a  steam-driven  air  compressor  which  will  operate 
satisfactorily  with  high  pressure  and  superheat,  as  well  as 
at  moderate  pressures,  the  Ingersoll-Rand  Co.,  11  Broadway, 
New  York  City,  has  developed  a  balanced  piston  steam  valve 
gear.  This  has  been  incorporated  in  the  design  of  the  stand- 
ard "Imperial"  duplex  air  compressors. 

The  use  of  a  bal- 
anced valve  makes 
it  possible  to  con- 
trol the  machine  in 
the  only  really  econ 
omical  manner,  i.  e., 
by  automatically  va- 
rying the  point  of 
cut-off  in  the  steam 
cylinders.  This 
method  of  regulation 
maintains  constant 
speed  for  changing 
steam  pressures  and 
at  the  same  time  va- 
ries the  speed  of  op- 
eration according  to 
the  demand  for  air. 
Steam  is  always  ad- 
mitted to  the  steam 


cylinder  at  full  boiler 
pressure  and  without 
the  wire  drawing  of  a 
governor  of  the  throt- 
tling type,  which  means, 
in  short,  that  the  ma- 
chine automatically  op- 
erates at  its  highest  ef- 
ficiency. It  Is  pointed 
out  that  the  higher  the 
steam  pressure  the 
greater  the  relative  in- 
crease in  efficiency. 
With  tlie  hand  ad- 
justed cutoff  valves, 
which  are  usually  set 
at  %  or  %  of  the  stroke, 
the  steam  economy  is 
admittedly  poor;  while 
with  an  automatic  cut- 
oft  regulation,  the  sav- 
ing in  actual  steam  con- 
sumption is  the  point 
most  emphasized  by  the  manufacturer. 

This  piston  valve  is  a  perfectly  balanced  valve  of  the  tele- 
scopic type;  and  the  cut-oft  valves  are  right-  and  left-hand 
threaded  to  a  cut-off  valve  stem.  Steam  admission  is  through 
the  center  of  the  valve,  the  steam  then  passing  through  the 
valve  ports  to  the  cylinder,  from  which  it  is  exhausted  by  the 
ends  of  the  valve.  It  is  to  be  noted  that  this  construction 
exposes  the  valve  chest  covers  and  steam  packings  to  exhaust 
pressure  only,  thus  proportionately  reducing  the  liability  of 
leakage.  The  design  and  even  distribution  of  metal  in  the 
"Imperial"  piston  valve  are  claimed  to  preclude  any  possi- 
bility of  warping  and  to  result  in  a  valve  which  is  so  bal- 
anced that  friction  is  minimized  and  lubrication  facilitated. 

The  steam  ports  are  large  and  unusually  direct,  and  a  spe- 
cial effort  has  been  made  by  the  manufacturer  to  reduce  the 
condensation  surfaces  in  the  cylinders.  Exceptionally  com- 
plete insulation,  the  separation  of  live  and  exhaust  steam  pas- 
sages, and  the  fact  that  the  steam  chest  partially  encircles 
the  cylinder  contribute  to  the  steam  economy.  The  cylinder 
and  receiver  lagging  are  covered  with  a  sheet  iron  casing  and 
the  cylinder  heads  with  cast  covers. 

The  steam  receiver  is  a  direct  connection  between  the  high- 
and  low-pressure  steam  chests.  The  low-pressure  chest  is 
proportioned  to  furnish  additional  capacity,  and  is  so  located 
that  the  heat  ordinarily  lost  by  radiation  is  used  in  heating 
the  cylinder  and  valve.  A  special  expansion  joint  prevents 
any  possibility  of  the  cylinder  alignment  being  destroyed. 
The  governor  is  a  speed  and  pressure  regulator  which  varies 
the  cut-off  by  automatically  rotating  the  cut-off  valve  stem 
and  changing  the  relative  position  of  the  cut-off  valves.  It  is 
essentially  a  chain  driven  rotary  oil  pump  which  acts  against 
a  weighted  plunger.  The  variation  in  oil  pressure  due  to  the 
changing  speed  of  the  compressor,  or  the  varying  air  pressure 

through  the  move- 
ment of  the  plunger, 
changes  the  cut-off 
point  in  the  steam 
cylinders. 

This  governor  Is 
claimed  to  be  entirely 
automatic  in  opera- 
tion and  capable  of 
maintaining  excep- 
tionally reliable  as 
well  as  close  regula- 
tion. Lubrication  of 
both  air  and  steam 
cylinders  and  valves 
is  provided  for  by 
forced-feed  oilers. 
The  other  features 
of  this  compressor, 
which    is   called    the 
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"Imperial"  Type 
XPV,  are  those  ot 
the  "Imperials"  now 
in  service;  wholly 
enclosed  main 
frames  containing 
the  reciprocating 
parts,  automatic  lu- 
brication by  the 
bath  system  and  the 
standard  completely 
water  Jacketed  air 
compressing  cylin- 
ders. This  "Impe- 
rial" Type  "XPV" 
compressor  Is  built 
in  capacities  from 
608  to  3620  cubic 
feet  per  minute  anrl 
for  discharge  air 
pressures  from  10 
to  110  pounds  per 
square  inch. 
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Fig.  2.     Machine  ihown  in  Fig.    1  ictt  up  for  cutting  off  Blanki  19?;   Inchoi  in  Lenrth 


SOUTHWARK  CUTTING-OFF  MACHINES 
The  McMeans-Bosler  cuttlng-off  machines  which  are  illus- 
trated and  described  herewith  are  a  recent  product  of  the 
So^thwark  Foundry  &  Machine  Co.,  430  Washington  Ave., 
Philadelphia,  P  a . 
The  cutting  is  done 
by  three  air-operated 
cutting-otf  tools 
which  are  mounted 
In  a  common  head, 
all  three  tools  cut- 
ting in  the  same 
kerf.  The  tools  are 
forced  into  the  work 
by  air  pressure 
which  is  claimed  to 
be  an  advantageous 
method  in  that  the 
pressure  on  the  tool 
remains  constant 
and  enables  the 
depth  of  the  cut  to 
be  automatically  reg- 
ulated   according    to 

the  hardness  of  the  metal.  Furthermore,  if  the  bar  is  out  of 
round  the  tool  backs  away  slightly  at  the  high  spots,  thus 
maintaining  a  constant  cutting  depth.  As  a  result,  the  ma- 
chine may  be  operated  at  the  maximum  depth  of  cut  which 
the  tools  will  stand  without  danger  of  damage  in  case  the 
tools  encounter  an  exceptionally  hard  or  high  spot  in  the 
work.  The  machines 
are  made  in  two 
types  and  in  several 
sizes.  The  first  type, 
which  is  shown  In 
Figs.  1  and  2,  is  a 
multiple-head  ma- 
chine equipped  with 
six  three-tool  air- 
operated  heads 
mounted  on  a  cast- 
iron  or  structural 
Bteel  bed.  There  is 
a  heavy  driven  head- 
Btock  at  one  end  of 
the  bed,  which  car- 
ries the  chuck;  and 
the  cut-oft  heads  al- 
Bo  serve  as  steady- 
Tests.     There    is    no  F,g.  3.    southwarK  Cuttingoir  M: 


tailstock  on  the  ma- 
chine, the  bar  being 
fed  in  from  one  end. 
The  second  type 
referred  to  is  a  sin- 
gle-head machine 
which  consists  of  a 
cutter-head  with 
three  air-operated 
cutting-off  tools 
which  operate  in  the 
same  kerf,  the  de- 
sign of  the  head  be- 
ing similar  to  that 
r  the  heads  on  the 
multiple  machine. 
The  single  bead  is 
moved  along  the  bed 
of  the  machine  by 
means  of  an  air 
cylinder.  At  the  end 
of  the  bed  there  Is  a 
heavy  headstock 
which  is  either  belt-driven  or  geared  to  an  individual  motor. 
These  machines  do  not  cut  the  bar  entirely  through  but 
leave  a  neck  at  the  center,  of  somewhat  less  than  one-third 
the  diameter  of  the  original  bar,  as  required  by  shell  specifi- 
cations. The  blanks  are  separated  by  breaking  the  necks  of 
metal  left  between,  and  the  fractured  ends  disclose  any  pipes 

or  flaws  more  plainly 
than  if  they  were 
sawed  clear  through. 
In  general,  the  time 
in  seconds  required 
to  cut  through  a  bar 
is  three  or  four  times 
the  square  of  the  di- 
ameter of  the  bar  in 
inches.  In  many 
cases  the  time  in  sec- 
onds required  to  cut 
through  a  bar  has 
been  only  twice  the 
square  of  the  diame- 
ter in  inches,  but 
this  rate  of  cutting 
could  not  be  main- 
tained. 


NEWTON  VERTICAL  MILLING  MACHINE 
The  vertical  milling  machine  illustrated  and  described 
herewith  has  recently  been  added  to  the  line  of  the  Newton 
Machine  Tool  Works,  Inc.,  Philadelphia,  Pa.,  and  is  intended 
for  use  in  milling  off  the  solid  end  of  shrapnel  and  high- 
explosive  shell   blanks.     The  design  of  the  machine  is  not  a 

new  development, 
but  the  adaptation 
of  the  special  chuck 
or  fixture  for  hold- 
ing the  work  pro- 
vides for  continu- 
ous operation  In 
milling  shell  blanks. 
The  machine  is 
equipped  with  a  cut- 
ter 10  inches  in  di- 
ameter, and  the  fin- 
ished work  can  be 
removed  and  fresh 
blanks  substituted 
in  the  fixture  with- 
out stopping  the 
feed. 
After  the  forgings 
hinc  of  the  sinciohcad  Ttjm.  have      been      rough- 
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turned,  they  are  set  up  In  the  fixture  which  has  a  capacity 
for  holding  sixty  pieces  at  a  time.  It  will  be  seen  that  the 
fixture  is  sub-divided  into  pockets,  each  of  which  is  now 
arranged  to  hold  five  blanks,  although  the  illustration  shows 
a  fixture  in  which  each  pocket  has  a  capacity  for  tour  blanks. 
All  of  the  blanks  in  the  pocket  are  secured  by  tightening  a  sin- 
gle screw. 

The  principal  dimensions  of  the  machine  are  as  follows: 
diameter  of  spindle,  5  inches;  outside  diameter  of  table,  54 
Inches;  in-and-out  adjustment  of  table,  10  inches;  diameter  of 
driving  worm-wheel  of  spindle,  approximately  18%  inches; 
and  length  of  spindle  bearing,  24  inches.     The  spindle  bear- 


Xewton  Vertical  Milling  Machine  fa 


Shell  Blanks 


ing  is  capped  and  bronze-bushed,  and  the  work  table  has  three 
changes  of  circular  feed  with  hand  adjustment  for  both  the 
circular  and  in-and-out  movement. 


CONSOLIDATED  SHELL  BAKING  OVEN 

For  the  purpose  of  reducing  the  time  required  to  bake  the 
copal  varnish  applied  to  the  inside  of  high-explosive  shells, 
the  Consolidated  Car  Heating  Co.,  419-423  N.  Pearl  St.,  Al- 
bany, N.  Y.,  has  recently  developed  an  electrically  heated 
oven  of  compact  design  which  is  rigidly  constructed  to  stand 
up  under  severe  service  conditions.  It  will  be  seen  from 
Fig.  1  that  the  shells  are  carried  on  a  channel  iron  base  which 
is   fitted    with    pins    to    locate    them    in    the    proper    relation 


Fig.  2.     Shell  Baking  Oven  with  Hood  lowered  over  ShelU 

to  the  heating  elements  which  are  carried  inside  the  hood. 
During  the  time  that  the  shells  are  being  baked,  the  hood  ia 
dropped  to  the  position  shown  in  Fig.  2;  this  hood  is  made 
of  sheet  metal  and  lined  with  asbestos  to  retain  the  heat. 
When  the  hood  is  lowered  the  heating  elements  are  in  the 
correct  position  in  the  shells  so  that  the  heat  is  most  effec- 
tively applied.  As  a  result,  an  economy  is  effected  in  the 
amount  of  current  required  to  operate  the  oven.  The  baking 
can  be  done  in  from  one  to  one  and  one-half  hour.  Another 
feature  of  the  oven  is  the  automatic  operation  of  the  control 
switch  which  throws  on  the  current  when  the  hood  is  lowered 
over  the  shells,  and  cuts  it  off  when  the  hood  is  raised,  "^his 
oven  can  be  built  for  baking  any  type  of  high-explosive  shell 
and  for  operation  on  either  alternating  or  direct  circuits  of 
any  voltage  up  to  600  volts. 


UNITED  STATES  ELECTRICAL  GRINDER 
The  United  States  Electrical  Tool  Co.,  6th  Ave.  and  Mount 
Hope  St.,  Cincinnati,  Ohio,  is  now  building  the  electrical 
grinder  illustrated  herewith,  which  has  been  especially  de- 
signed to  meet  the  requirements  of  heavy  grinding  operations 
in  machine  shops,  railroad  shops,  and  foundries.  The  spindle 
bearings  are  of  the  ring-oiling  type  and  lined  with  babbitt; 
they  are  designed  to  be  as  nearly  dust-proof  as  it  is  possible 


Consolidated    Baking    Oven    with    Hood    raised    to    show    Method 
of  locating  Shells 


United   States  Electrical  Grinder  built  for  Hoary  Duty 

to  make  bearings  of  this  type.  The  machine  may  be  equipped 
with  either  a  direct-  or  alternating-current  motor.  The  direct- 
current  motor  furnished  with  the  grinder  is  of  the  tour-pole 
variable  speed  type;  and  the  alternating-current  motor  is  a 
single-speed  unit  made  by  the  Westinghouse  Electric  &  M£g. 
Co. 

The  machines  are  made  in  two  sizes  driven  by  5  and  TV^ 
horsepower  motors,  respectively.  The  5  horsepower  machine 
is  equipped  with  wheels  IS  by  3  inches  in  size,  the  length  of 
the  wheel  spindle  is  62  inches,  and  the  weight  of  the  machine 
is  1600  pounds.  The  grinder  driven  by  a  7%  horsepower, 
motor  carries  wheels  24  by  4  inches  in  size,  and  the  weight 
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of  thia  machine  is  1850  pounds.  Both  sizes  of  machines  are 
manufactured  for  use  on  direct-current  circuits  of  110,  220  or 
550  volts;  or  for  use  on  alternating-current  circuits  of  220, 
440  or  600  volts,  of  two  or  three  phase. 


NIAGARA   FORMING   PRESS 

The  Niagara  Machine  &  Tool  Works,  Buffalo,  N.  Y.,  has  re- 
cently developed  a  line  of  forming  presses,  one  size  of  which  is 
Illustrated  in  Fig.  1.  These  machines  are  intended  for  use  in 
forming  and  bending  sheet  metal  up  to  No.  20  gage,  and  finfl 


application  in  the  manufacture  of  metal  furniture,  lockers, 
window  sash,  shelving,  filing  cases,  portable  buildings,  and  a 
variety  of  other  sheet  metal  products.  Fig.  2  shows  a  set  of 
three  dies  of  the  type  used  on  these  machines,  and  Fig.  3 
illustrates  examples  of  work  produced  with  these  three  dies. 
The  chief  claim  made  for  these  Niagara  forming  presses  is  in 
regard  to  the  rapidity  with  which  the  work  can  be  done. 

The  bed  and  cross-head  have  machined  recesses  which  are 
fn  perfect  alignment  with  each  other  so  that  no  time  is  lost 
In  setting  the  dies  sideways.  The  cross-head  has  a  stroke 
of  3  inches  so  that  dies  of  different  heights  can  be  used;  and 
the  housings  have  a  gap  2%  inches  deep  to  facilitate  handling 
stock.  The  drive  is  arranged  over  head,  making  the  dies  ac- 
cessible from  the  rear  as  well  as  from  the  front,  and  the  motion 


FiK.   3.     Example!  of  Work  produced  by  Siei  ihown  In  Fi(.   » 

of  the  machine  is  controlled  by  a  friction  clutch  operated  by  a 
hand-lever  or  foot-treadle.  The  machine  can  be  started  or 
stopped  at  any  point  of  the  stroke.  This  line  of  forming 
presses  comprises  three  different  sizes  with  capacities  of  37, 
49,  and  61  inches  between  the  housings. 


FERRAOUTE  DIAL  FEED  ATTACHMENT 
FOR  CARTRIDGE  CASES 

The  Ferracute  Machine  Co.,  Bridgeton,  N.  J.,  has  recently 
perfected  an  automatic  dial  feed  attachment  for  use  In  cup- 
ping and  redrawing  cartridge  cases  and  other  sheet  metal 
shells,  the  attachment  being  used  in  connection  with  straight- 
sided  presses  developing  pressures  from  100  to  200  tons.    The 


Fit.   2.     Typo  of  Sios  used  on  Nlagu-a  Formini   F) 


accompanying  illustration  shows  a  100-ton  Ferracute  press 
oiiuipped  with  one  of  these  attachments;  the  dial  has  six  re- 
rcsses,  and  in  designing  the  attachment  it  was  necessary  to 
make  provision  for  aligning  each  successive  recess  with  the 
ram  to  insure  the  entrance  of  the  punch  into  the  partially 
drawn  shell.  Pressure  applied  on  the  treadle  caused  the  press 
to  stop  instantly  in  any  position  of  its  stroke. 

The  dial  has  an  intermittent  motion,  l>eing  at  rest  while 
the  press  makes  its  stroke;  and  a  cam  on  the  main  shaft  im- 
parts motion  to  the  rack  which  revolves  the  dial  yoke.  A  sec- 
ond cam  on  the  main  shaft  operates  the  dial  locking  mechan- 
ism which  consists  of  a  lever  with  a  wedge-shaped  end  that 
flts  into  one  of  six  notches  in  the  circumference  of  the  dial. 
Connected  to  the  looking  mechanism  there  is  an  "interrupter" 
and  when  the  locking  plunger  is  in  place  in  a  notch  in  the 
dial,   which   Insures  the  proper  alignment   of   the   ram   and 
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recess  in  the  dial,  the  interrupter  prevents  a  weighted  rod 
from  descending;  but  if  by  any  mlBchance  the  loclcing  plunger 
fails  to  enter  its  notch,  this  interrupter  changes  its  posi- 
tion and  allows  the  weighted  rod  to  descend  and  depress  the 
treadle,  thus  instantly  stopping  the  press  and  preventing 
damage  to  the  tools.  After  the  cause  of  trouble  has  been 
ascertained  and  corrected,  the  press  may  be  made  to  complete 
its  stroke  by  pulling  down  the  handle  strap;  the  rise  of  the 
ram  elevates  the  weighted  rod  to  its  normal  position  and  the 
treadle  and  treadle  rod  also  return  to  their  first  position. 

The  press  is  equipped  with  a  combination  friction  clutch 
and  brake.  Pulling  down  the  hand-lever  connects  the  power 
to  the  shaft  and  imparts  motion  to  the  press,  while  depress- 
ing the  treadle  releases  the  clutch  and  applies  the  brake.  It 
will  be  evident  from  this  description  that  the  machine  is  under 
perfect  control  in  any  position  of  its  stroke.  There  are  sev- 
eral adjustments  that  give  accuracy  to  the  motion  of  the  dial. 
For  instance,  the  amount  of  rotation  of  the  dial  may  be  regu- 
lated by  means  of  a  roller  at  the  top  of  the  yoke,  where  set- 
screws  are  provided  to  obtain  the  exact  adjustment  that  is 
required.  The  motion  is  also  controlled  by  a  brake  which  is 
automatically  released  at  the  time  that  the  dial  is  locked. 
An  eccentric  adjustment  provides  for  obtaining  an  accurate 
relation  between  the  locking  plunger  and  the  successive 
notches  in  the  dial.  Although  this  press  was  primarily  de- 
signed for  continuous  action,  a  press  equipped  with  this  dial 
feed  attachment  may  be  used  intermittently,  i.  e.,  it  may  be 
automatically  stopped  at  the  end  of  each  stroke.  When  run- 
ning continuously  the  production  is  twelve  shells  per  minute. 


VAN  AUKEN  DUPLEX  HACKSAW 

A  departure  from  the  usual  practice  in  designing  hacksaw 
machines  has  been  made  by  the  Clarence  E.  Van  Auken  Co., 
216  N.  Clinton  St.,  Chicago,  111.,  in  its  duplex  high-speed 
hacksaw  illustrated  herewith.  It  will  be  evident  that  the 
machine  is  provided  with  two  saw  blades,  and  these  move  up 
and  down  together;  one  blade  cuts  on  the  down  stroke  and 
the  other  on  the  up  stroke,  making  the  operation  continuous. 
The  saws  are  fed  alternately  into  the  stock  and  released  on 
the  idle  stroke. 

Inside  the  frame  of  the  machine  there  is  a  reservoir  which  is 


Fig.  2.     Opposite  Side  of  Van  Auken  Hacksaw  shown  in  Tis-   I 

partially  filled  with  cutting  compound,  and  the  saw  frames  are 
made  of  heavy  seamless  tubing.  The  frames  are  provided 
with  ball  check  valves  at  their  lower  ends.  As  the  saw 
frames  work  up  and  down,  the  cutting  compound  is  forced 
up  through  the  tubular  frames  and  allowed  to  run  down  the 
blades,  so  that  a  copious  flow  is  supplied  at  all  times  while 
the  machine  is   in  operation. 

These  saws  can  be  operated  at  270  strokes  per  minute,  and 
it  Is  claimed  that  they  cut  twice  as  fast  as  an  ordinary  hack- 
saw machine  because  there  are  two  blades  working  simulta- 
neously, and  four  times  as  fast  as  a  machine  on  which  no  cut- 
ting compound  is  delivered  to  the  work  owing  to  the  increased 
speed  which  is  made  possible  by  the  manner  in  which  the 
cutting  compound  is  delivered  to  the  saws. 

The  machine  is  driven  through  a  positive  clutch  and  is 
equipped  with  an  automatic  stop,  adjustable  feed  and  a  stock 
gage.  The  screw  which  operates  the  vise  jaws  is  threaded 
right-  and  left-hand  so  that  both  Jaws  move  and  hold  the 
work  in  a  central  position.  A  top  clamp  is  provided  for 
holding  short  pieces,  and  the  handle  which  operates  the 
vise  can  be  placed  on  either  side  of  the  machine.  The  saw 
frames  are  operated  by  the  usual  crank  cross-head  and  guide, 
which  are  located  in  the  reservoir  inside  the  column  of  the 
machine  so  that  they  require  no  further  provision  for  lubri- 
cation. 

The  machines  are  made  in  two  sizes,  known  as  N'os.  2  and  3. 
The  No.  2  machine  has  a  capacity  for  cutting  work  up  to  4 
by  4%  Inches  in  size;  the  length  of  stroke  is  6V2  inches;  the 
length  of  blades  used,  12  inches;  the  floor  space  occupied,  10 
by  16  Inches;  and  the  net  weight  of  the  machine,  145  pounds. 
The  No.  3  machine  has  a  capacity  for  cutting  work  up  to  8 
by  8  inches  in  size;  the  length  of  stroke  is  "Vi  inches;  and 
the  length  of  saw  blades  used,  17  inches.  These  machines 
can  be  furnished  with  individual  motor  drive  when  so  required. 


Fig.   1.     The  Van  Auken  Duplex  Hacksaw  Machine 


LA  SALLE  PLAIN  AND  SURFACE  GRINDER 
The  No.  3  plain  and  surface  grinder  recently  developed  by 
the  La  Salle  Machine  &  Tool  Co.,  La  Salle,  111.,  is  intended  for 
general  shop  and  tool-room  use  and  has  been  designed  to  meet 
the  requirements  of  those  users  whose  work  calls  for  a  larger 
and  more  rigid  grinding  machine  than  the  tool  of  this  type 
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Plain  and  Surface  Grinder  mado  by  the  La  Salle  Uachino  tc  leol  Co. 

formerly  manufactured  by  this  company,  which  was 
illustrated  and  described  in  the  February,  1912,  number  of 
Machinery.  The  spindle  is  made  of  steel  and  runs  in  bab- 
bitted bearings  which  are  reamed  in  such  a  way  that  perfect 
alignment  is  assured.  The  vertical  feed-screw  is  provided  with 
a  graduated  dial  which  reads  in  thousandths  of  an  inch,  and 
smaller  sub-divisions  can  be  readily  estimated  when  sucli  a 
degree  of  accuracy  is  recjuired.  The  transverse  and  longitudi- 
nal movements  are  obtained  by  a  screw  feed  driven  by  liber- 
ally proportioned  cranks  which  provide  a  smooth  uniform  mo- 
tion. AH  bearing  surfaces  are  carefully  protected  from  dust 
and  dirt,  and  the  ways  are  hand-scraped  to  furnish  a  perfect 
bearing.  The  regular  equipment  of  the  machine  includes 
two  12  by  1  by  1  inch  grinding  wheels,  a  countershaft,  wheel 
guards,  tool  rest  and  a  water  pot. 

The  principal  dimensions  of  the  machines  are  as  follows: 
Distance  between  grinding  wheels,  25  inches;  working  surface 
of  table,  10  by  28  inches;  maximum  longitudinal  movement,  25 
Inches;  maximum  transverse  movement,  8  Inches;  maximum 
vertical  travel,  10  inches;  spindle  speed,  1400  R.  P.  M. ;  height 
to  center  of  spindle,  42  inches;  floor  space  occupied,  63  by 
46  inches;  and  weight  of  machine  with  countershaft,  780 
pounds. 


OLIVER  SAWING,  FILING  AND  LAPPING 
MACHINE 

For  use  in  shops  engaged  in  the  making  of  dies  or  instru- 
ments, or  for  shops  where  experimental  work  is  being  done, 
the  Oliver  Instrument  Co.,  Detroit,  Mich.,  has  developed  the 
sawing,  flUng  and  lapping  machine  which  is  illustrated  and 
described  herewith.  It  is  particularly  adapted  for  following 
irregular  outlines;  for  instance,  in  making  a  blanking  die 
the  stock  is  removed  by  sawing  out  the  material  close  to  the 
outline,  leaving  an  opening  with  the  proper  clearance  and 
with  a  minimum  amount  of  metal  to  be  removed  by  filing.  It 
will  be  evident  from  the  illustration  that  the  desired  clearance 
Is  obtained  by  setting  the  table  to  the  proper  angle.  An  over- 
arm supports  the  saw  or  file  at  the  upper  end  to  prevent  it 
from  being  defiected  from  the  work. 

Another  typical  application  of  the  machine  is  in  sawing 
out  plain  or  irregular  shapes  from  sheet  metal  or  flat  stock, 
and  after  the  sawing  operation  has  been  completed  such  parts 
may  be  finished  to  exactly  the  required  outline  by  filing.  The 
correction  of  an  inaccuracy  in  a  hardened  die  or  similar  part 


may  be  mentioned  as  a  typical  example  of  the  application  of 
the  machine  for  the  performance  of  lapping  or  stoning  opera- 
tions. For  this  purpose,  either  a  lap  or  a  special  oil-stone 
may  be  employed,  which  is  so  supported  that  the  maintenance 
of  the  proper  clearance  angle  and  straightness  of  the  work  is 
assured. 

The  saw,  file  or  lap  used  on  the  machine  is  clamped  in  a 
special  collet  carried  by  the  lower  ram,  and  the  upper  end  is 
held  and  guided  by  a  similar  collet  mounted  in  a  slide  that 
reciprocates  in  the  over-arm.  The  over-arm  does  not  recipro- 
cate, and  a  coil  spring  acts  on  the  slide  to  provide  an  initial 
tension  on  the  saw  blade.  The  tool  may  be  quickly  released 
from  the  slide  and  the  over-arm  swung  to  one  side  to  provide 
for  removing  or  replacing  work  on  which  It  is  necessary  to 
operate  in  a  hole  in  the  center  of  the  work.  Special  reinforced 
oil-stones  have  been  developed  for  use  on  this  machine,  which 
are  held  and  guided  in  the  same  way  as  the  saws  and  other 
tools.  When  used  as  a  filing  machine,  the  over-arm  may  be 
used  as  an  upper  guide  for  thin  files  or  where  extreme  accu- 
racy is  required;  or  it  may  be  swung  aside  or  entirely  removed 
when  the  machine  is  handling  rough  work. 

Either  a  direct-  or  alternating-current  motor  may  be  pro- 
vided for  driving  the  machine,  and  it  is  direct-connected  and 
entirely  enclosed  to  exclude  filings,  dust  and  other  foreign  ma- 
terial. The  power  is  transmitted  through  steel  spiral  gears, 
and  the  crankshaft  is  supported  by  a  ball  bearing  which  takes 
the  thrust  of  the  ram.  The  reciprocating  parts  are  carefully 
balanced.  The  ram  guides  are  made  of  cast  iron  and  the 
upper  guide  is  a  separate  unit,  made  of  close  grained  cast 
iron,  so  that  it  may  be  replaced   if  necessary. 

The  table  is  9  inches  square  and  may  be  tilted  to  any  angle 
up  to  10  degrees  in  either  direction  from  the  horizontal  posi- 
tion; It  is  clamped  in  any  position  by  means  of  two  bolts. 
The  angle  to  which  the  table  has  been  set  is  clearly  indicated 
by  a  large  scale  and  pointer  which  are  shown  in  the  illustra- 
tion. A  locating  pin  is  provided,  which  facilitates  bringing  the 
over-arm  into  alignment  with  the  lower  ram,  in  which  posi- 
tion it  is  securely  clamped  by  a  bolt.  All  gears,  shafts,  bear- 
ings and  other  parts  of  the  drive  are  enclosed  and  run  In  oil; 
and  the  construction  is  such  that  dust,  chips  or  other  foreign 
matter  cannot  find  their  way  into  the  mechanism.  The  equip- 
ment of  the  machine  includes  two  upper  and  two  lower  col- 
lets, three  oil-stones,  a  set  of  files,  and  a  wrench  for  making 
all  adjustments. 


Sawing.  Filing  and  Lapplnc  Machine  made  by  the  OUver  lutrament  C«. 
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Tig.    1.     "Simplate"    Air    Comprossor   Dischargo    Valve 

"SIMPLATE"  AIR  COMPRESSOR  VALVE 
During  the  past  decade  a  number  of  designs  o£  flat  plate 
compressor  valves  have  been  developed  and  subsequently  dis- 
carded owing  to  their  inefficiency  or  impracticability.    These 


Fig.  2  shows  the  inlet  valve,  the  construction  of  which  is 
very  similar  to  that  of  the  discharge  valve.  It  differs  only  in 
the  following  respects:  The  valve  stud  enters  through  the 
keeper  instead  of  through  the  seat,  as  in  the  case  of  the  dis- 
charge valve,  and  the  keeper  is  of  thinner  construction,  while 
the  springs  are  also  of  lighter  tension.  On  account  of  the  dif- 
ference in  the  thickness  of  these  valves  they  cannot  be  re- 
versed, i.  e.,  the  inlet  valve  cannot  be  put  in  where  the  dis- 
charge valve  should  go,  neither  can  the  discharge  valve  be 
substituted  for  the  inlet  valve.  The  spring  tension  of  the 
inlet  valve  is  made  very  light  in  order  to  get  the  full  benefit 
of  the  different  plates  when  the  piston  speed  is  changed.  For 
instance,  with  an  inlet  valve  of  the  size  shown  the  spring  ten- 
sion is  so  calibrated  that  the  outer  plate  opens  with  a  pres- 
sure of  \i  ounce  per  square  inch,  and  1  ounce  per  square 
inch  will  open  the  intermediate  plate,  while  it  requires  2V4 
ounces  to  open  the  inner  plate.  This  illustrates  the  true 
meaning  of  the  term  "varied  opening." 


'Simplate"   Air  Compressor  Inlet  Valve 

designs  were  all  remarkably  similar — varying  only  in  minor 
details  of  construction — but  the  "Simplate"  valve  which  has 
recently  been  brought  out  by  the  Chicago  Pneumatic  Tool  Co., 
Fisher  Bldg.,  Chicago,  111.,  represents  a  departure  from  pre- 
ceding efforts  to  produce  a  valve  of  this  type.  Its  chief  ad- 
vantages are  simplicity  of  construction,  the  fact  that  its 
plates  are  independent  of  each  other  in  action,  that  each  plate 
has  its  individual  springs,  that  the  tension  of  the  springs  on 
the  inlet  and  discharge  valves  differs  according  to  the  density 
of  the  air  handled,  and  that  the  valve  is  suitable  for  applica- 
tion in  all  positions  and  under  all  conditions  of  operation. 

Pig.  1  shows  the  discharge  valve.  The  valve  seat  A  is  cast 
from  a  special  alloy  which  possesses  the  properties  of  tough- 
ness and  high  tensile  strength;  it  has  circular  ports  as  shown 
in  this  illustration.  The  valve  seat  is  so  machined  that  the 
raised  portion,  i.  e..  the  points  on  which  the  plates  rest  form- 
ing the  joint,  is  very  narrow  so  that  the  un- 
balanced area  is  reduced  to  a  minimum.  The 
keeper  B  is  made  of  the  same  material  and  is 
provided  with  suitable  ports  for  the  free 
passage  of  air  through  it.  The  keeper  also 
furnishes  guides  for  the  valve  plates  and 
pockets  which  carry  the  valve  springs. 

The  valves  G  are  simple  concentric  steel 
plates  of  uniform  section,  with  a  separate  and 
Independent  plate  over  each  port.  Each  plate 
is  independently  governed  by  its  own  spring 
so  that  the  opening  of  each  valve  is  entirely 
independent  of  the  other.  Should  one  of  the 
plates  open,  the  one  next  to  it  does  not  nec- 
essarily move;  in  fact,  it  will  not  move  unless 
speed  conditions  demand  it.  This  is  the  gr^at 
advantage  of  having  the  plates  independent  of 
each  other.  The  springs  D  are  of  the  volute 
type  and  are  made  of  special  alloy  steel,  heat- 
treated  and  carefully  tempered.  They  have 
the  proper  tension  for  the  discharge  and  inlet 
valves,  so  as  to  effect  the  most  perfect  valve 
action.  The  parts  making  up  a  complete  valve 
are  assembled  and  held  together  by  nickel 
steel  stud  E  and  castle  nut  F,  and  when  this 
nut  is  securely  tightened  in  place  it  is  firmly 
held  by  cotter-pin  R. 


SMALLEY-GENERAL  THREAD  MILLING 
MACHINE 

The  thread  milling  machine  which  has  recently  been  placed 
on  the  market  by  the  Smalley-General  Co.,  Bay  City,  Mich., 
is  especially  adapted  for  the  performance  of  threading  opera- 
tions on  shells.  In  working  out  the  design  particular  atten- 
tion has  been  paid  to  the  development  of  a  heav>-  accurate 
machine  which  is  capable  of  standing  up  under  the  hard  ser- 
vice conditions  which  are  usually  found  in  shops  engaged  in 
projectile  manufacture.  Although  particularly  developed  for 
shell  work,  the  machine  is  also  adapted  for  threading  opera- 
tions on  a  variety  of  other  classes  of  work. 

The  accompanying  illustration  shows  one  of  the  Smalley- 
General  thread  milling  machines  equipped  for  operation  on 
3.3-inch  high-explosive  shells.  The  shell  to  be  threaded  is  held 
in  an  air-operated  collet  chuck,  and  this  method  of  holding 
the  work,  together  with  the  rapidity  with  which  the  machine 
operates,  enables  shells  of  this  size  to  be  threaded  at  an  aver- 
age rate  of  1  minute  and  10  seconds  per  shell.  This  rate  of 
production  applies  to  the  average  rate  over  a  full  working 
day.  For  threading  larger  sizes  of  shells  a  different  type  of 
chuck  is  used. 

The  head  and  bed  of  the  machine  are  cast  in  a  single  piece 
which  insures  a  rigid  construction  and  maintenance  of  per- 
fect alignment  at  all  times;  and  the  bed  is  cast  with  two  lon- 
gitudinal and  two  vertical  cross-ties  which  add  materially  to 
its  strength.  All  slides  are  liberally  proportioned  and  the 
gears  used  on  the  machine  are  cut  from  steel;  the  principal 


Smalloy-Goneral  Thread  Hilling  Machine  for  Use  on  Shell  Work 


December,  1915 


MACHINERY 


347 


gears  run  in  oil  and  they  are  all  guarded  to  provide  for  the 
safety  of  the  operator.  All  bearings  on  the  machine  are 
bronze-bushed. 

The  oil  supplied  to  the  cutting  tool  is  separated  from  the 
chips  and  passes  through  three  settling  tanks  in  the  base  of 
the  machine  before  entering  the  rotary  pump  which  carries 
it  back  to  the  work.  Liberal  sized  sight-feed  oil-cups  are 
provided  for  lubricating  all  of  the  main  bearings.  The  prin- 
cipal dimensions  of  the  machine  equipped  for  threading  8-inch 
and  9.2-inch  high-explosive  shells  are  as  follows:  Length  of 
bed,  7  feet,  4  inches;  width  of  bed,  29%  inches;  width  across 
ways,  28  inches;  height  from  ways  to  center  of  spindle, 
13%  inches;  and  size  of  main  spindle  bearings,  4  by  8% 
Inches.  The  operation  of  these  machines  is  such  that  one  man 
can  easily  attend  to  two  machines;  and  as  usual  with  thread 
milling  machines,  the  thread  is  completed  by  a  single  revolu- 
tion of  the  work.  

"MECHANICS"  UPRIGHT  DRILLING 

MACHINE 

In  designing  the  upright  drilling  machine  which  forms  the 
subject  of  this  description,  the  aim  of  the  Rockford  Machine 
Tool  Co.,  Rockford,  111.,  has  been  to  simplify  the  mechanism 
as  far  as  possible  and  eliminate  all  parts  that  are  likely  to 
fail  under  severe  service  conditions.  The  illustrations 
show  side  views  of  the  machine,  from  which  a  good  idea 
of  its  design  may  be  obtained.  Power  is  supplied  by  a  single 
clutch  pulley  20  inches  in  diameter  by  6  inches  wide  which  is 
belted  to  the  lineshaft;  this  pulley  is  located  at  the  right-hand 
side  of  the  machine  and  is  shown  in  Fig.  1.  A  view  of  the 
machine  from  the  opposite  side  is  shown  in  Fig.  2,  in  which 
the  cover  has  been  removed  from  the  change-gear  box;  this 
box  is  furnished  with  six  change-gears  and  provides  six  spin- 
dle speeds  ranging  from  60  to  360  revolutions  per  minute. 
Fig.  3  shows  a  top  view  of  the  machine,  together  with  a  cross- 
sectional  view  through  the  feed  works,  and  illustrates  the 
manner  in  which  the  six  available  changes  of  feed  are  secured 
by  means  of  six  change-gears.  These  feeds  range  from  0.010 
to  0.060  inch  per  revolution.  All  driving  gears  are  of  4 
pitch,  and  have  a  face  width  of  2%  inches.  The  teed 
gears  are  6  pitch  and  have  a  face  width  of  1%  inch. 


The  principal  di- 
mensions of  the 
machine  are  as  fol- 
lows: Distance 
from  face  of  col- 
umn to  center  of 
spindle,  12  inches; 
maximum  distance 
from  spindle  to 
table,  28  inches; 
length  of  power 
feed,  14  inches; 
diameter  of  spindle 
in  sleeve  2% 
inches ;  diameter 
of  spindle  above 
sleeve,  2V4  inches; 
diameter  of  sleeve, 
4  inches;  diameter 
of  base  of  spindle, 
3%  inches;  diame- 
ter of  vertical  driv- 
ing shaft,  214 
inches;  working  surface  of  table,  18  by  24  inches;  width  of 
steel  rack  on  spindle  sleeve,  1%  inch;  size  of  spindle  driving 
gear,  12  inches  in  diameter  by  2%  inches  face  width  and  4 
pitch;  vertical  adjustment  of  table,  16  inches;  available  feeds, 
0.010,  0.015,  0.020,  0.030,  0.040,  and  0.060  inch  per  revolution; 
available  spindle  speeds.  60.  120,  180,  240.  300  and  360  revolu- 
tions per  minute;  size  of  driving  pulley,  20  inches  in  diameter 
by  6  inches  face  width;  speed  of  driving  pulley,  400  revolutions 
per  minute;  and  approximate  weight  of  machine.  3600  pounds. 
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Fiar.   i.  Right-hand   Sldo  of  Michino  showinc 
Chango-gcar   Box   with   Cover  romoTod 


VULCAN  PNEUMATIC  RIVETER 
The  pneumatic  riveter  illustrated  and  described  herewith, 
has  recently  been  placed  on  the  market  by  the  Hanna  Engin- 
eering Works,  and  the  Vulcan  Kngineering  Sales  Co..  2063 
Elston  Ave..  Chicago,  111.,  has  the  sales  agency  for  the  ma- 
chine. The  claim  is  made  for  this  machine  that  it  is  the 
largest  pneumatic  riveter  ever  constructed;  it  has  a  reach  of 
21  feet  and  is  capable  of  exerting  a  pres- 
sure of  100  tons  on  the  rivet  die  when 
operated  with  air  at  a  pressure  of  100 
pounds  per  square  inch.  An  idea  of  the 
size  of  the  machine  will  be  appreciated 
from  the  fact  that  its  weight  is  40  tons. 

In  designing  this  machine,  toggles,  lev- 
ers and  guide  links  have  been  combined  In 
a  simple  form  to  give  a  large  opening  of 
the  toggle  joint  movement  with  gradually 
increasing  pressure  until  the  desired  pres- 
sure has  been  obtained.  After  attaining 
the  required  pressure,  there  Is  a  simple 
lever  movement  through  a  considerable 
space  under  approximately  the  maximum 
pressure.  This  space  is  sufficient  to  assure 
pressure  being  applied  to  the  rivet,  and 
after  the  machine  has  once  been  adjusted 
for  a  certain  length  of  rivet  and  thickness 
of  plate,  it  will  require  no  further  adjust- 
ment for  ordinary  variation  in  the  length 
of  the  rivets,  the  size  of  the  holes  or  the 
thickness  of  the  plates.  It  is  claimed  thai 
the  results  obtained  with  this  pneumatic 
riveter  are  the  equivalent  of  those  pro- 
duced with  hydraulic  machines. 

The  machine  is  adapted  for  the  perform- 
ance of  riveting  operations  on  boilers, 
tanks,  and  structural  work.  It  Is  furnished 
with  a  cylinder  In  which  the  piston  has  a 
stroke  of  22  Inches  to  accomplish  a  travel 
of  S'i  inches  of  the  riveting  die.  As  In  the 
smaller  machines  of  this  type-  the  toggle 
action  Is  in  operation  during  the  first  half 
of  the  piston  travel,  i.  e..  during  the  first 
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movement  of  H 
inches,  which  corre- 
sponds to  approxi- 
mately the  first  4% 
inches  of  die  travel. 
At  this  point  the  op- 
eration of  the  mech- 
anism automatically 
changes  to  a  simple 
lever  action  which 
holds  the  rated  pres- 
sure capacity  of  the 
machine  at  the  riv- 
eting die,  which  is 
practically  uniform 
for  the  last  1  inch 
of  die  travel.  By 
the  use  of  a  pressure 
regulating  valve  In 
the  supply  line 
which  delivers  air 
to  the  riveter,  the 
pressure  of  the  air 
at  the  cylinder  may 
be  quickly  changed 
to  vary  the  pressure 
developed  by  the  riv- 
eting die,  to  produce 
any  pressure  which 
it  may  be  deemed 
advisable  to  use  on 
the  work  which  is 
being  handled. 


HOLDEN-MORGAN  SOCKET  THREAD 
MILLER 
The  Holden-Morgan  Co.,  Toronto,  Canada,  has  recently  ad- 
ded to  Its  line  a  thread  milling  machine  which  is  especially 
adapted  for  milling  the  outside  thread  on  the  fuse  sockets  of 
all  types  of  high-explosive  shells  up  to  the  6-inch  size.  The 
socket  to  be  threaded  Is  placed  on  a  special  chucking  device 
and  the  threading  operation  is  then  completed  without  re- 
quiring any  further  handling  of  the  work.  This  machine 
produces  a  clean,  accurate  thread,  and  the  operation  is  com- 
pleted in  from  1%  to  2  minutes,  according  to  the  size  and 
type  of  shell  for  which  the  socket  is  intended.  The  machine 
is  provided  with  stops  so  that  it  may  be  readily  set  for  opera- 


tion on  any  class  of  work;  and  the  method  of  operation  is 
so  simple  that  unskilled  labor  may  be  utilized  with  satis- 
factory results.  No  countershaft  is  necessary  as  the  machine 
may  be  belted  direct  to  the  lineshaft.  It  is  customary  to  set 
the  machines  up  in  tandem,  and  a  battery  of  machines  may 
be  tended  by  a  single  operator.  The  features  are  simplicity 
of  design,  rigidity  of  construction,  and  efficiency  of  operation 
when  handled  by  unskilled  labor.  The  A.  R.  Williams  Ma- 
chinery Co.,  Ltd.,  C4-66  Front  St.,  W.,  Toronto,  Ontario, 
Canada,  has  the  selling  agency  for  this  machine. 


UNITED  "LONG  RANGE"  ARBOR  PRESS 

The  United  Engine  &  Mfg.  Co.,  Hanover,  Pa.,  has  developed 
what  is  styled  a  "long  range"  arbor  press  to  meet  the  de- 
mand for  a  press  with  ample  capacity  for  handling  the  great 
variety  of  work  which  comes  to  garages,  general  repair  shops 
and  machine  shops  in  which  arbor  presses  are  used.  The  two 
most  noteworthy  features  of  this  machine  are  as  follows: 
First,  one  man  can  raise  or  lower  the  table  to  any  desired 
position  in  less  than  a  minute,  which  is  a  valuable  feature  on 
a  machine  adapted  for  work  in  which  the  size  varies  con- 
siderably; second,  the  sliding  V-block  on  the  table  instantly 
adjusts  Itself  to  suit  all  different  sizes  of  arbors  and  also 
gives  ample  support  to  the  hub  or  bushing  no  matter 
how  thin  it  may  be. 

The  r  a  c  k  a  n  d 
pinion  method  is 
employed  for  oper- 
ating the  ram, 
which  experience 
has  shown  to  give 
very  satisfactory 
results  due  to  the 
efficiency,  durabil- 
ity and  speed  of 
operation  of  this 
type  of  mechanism. 
The  suitability  of 
the  term  "long 
range"  arbor  press 
for  this  machine 
will  be  appreciated 
when  it  is  known 
that  the  capacity 
is  for  work  rang- 
ing from  pieces  of 
large  diameter 
down  to  arbors  or 
shafts  of  consider- 
able length.  The 
construction  has 
been  worked  out 
in  such  a  way  that 
the  press  is  quite 
rigid  and  strong 
enough     to     stand 

up  under  all  classes  of  work  for  which  It  is  adapted.  It  is  a 
self-contained  unit  which  is  bolted  to  the  floor  and  requires 
no  further  support. 

The  principal  dimensions  are  as  follows:  Height  of  center 
of  operating  lever  from  floor,  48  inches;  capacity  between 
standards,  21  inches;  maximum  capacity  under  ram,  40  inches: 
width  of  opening  in  table,  Z%  inches;  travel  of  ram,  12  Inches: 
floor  space  occupied,  24  by  22  inches;  ratio  of  leverage,  100 
to  1;  pressure  capacity,  10  tons;  and  weight  of  machine,  375 
pounds. 


"Long    Hangs"    Arbor    Press    made    1>7    tha 
United    Engine    &    Hfg.    Co. 


Holden-Morgan  Socket  Thread  Miller  sold  by  the   A.   R.   Willii 
Machinery    Co. 


PANGBORN  ROTARY  SANDBLAST 
MACHINE 

The  rotary  table  sandblasting  machine  which  has  recently 
been  developed  by  the  Pangborn  Corporation,  Hagerstown, 
Md.,  is  primarily  intended  for  cleaning  medium  and  small 
sized  castings  which  cannot  be  satisfactorily  handled  in  the 
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barrel  type  of  sandblast;  and  the  machine  also  finds  applica- 
tion In  certain  cases  where  it  is  not  desirable  to  employ  the 
hose  type  of  sandblast.  In  using  this  machine,  the  castings 
are  laid  on  the  table  which  rotates  in  order  to  carry  them 
under  the  blast,  and  with  this  method  of  handling  there  is 
practically  no  possibility  of  breaking  the  castings.  The  blast- 
ing compartment  is  located  at  the  back  of  the  machine  and 
shielded  by  a  series  of  rubber  curtains  which  effectually  pre- 
vent any  sand  or  dust  from  escaping.  The  sand  is  deliv- 
ered by  rotating  nozzles  which  are  set  at  a  slight  angle  and 
pass  over  the  entire  surface  of  the  table.  After  striking  the 
work,  the  sand  falls  through  the  grate  bars  of  the  table  to  a 
"boot"  from  which  an  elevator  returns  it  to  the  sandblast. 
The  refuse  is  thoroughly  separated  from  the  sand  each  time 
it  is  used,  and  the  continuous  operation  of  the  elevator  also 
provides  for  continuous  operation  of  the  machine. 

All  moving  parts  of  the  machine  are  enclosed  to  protect 
them  from  damage  and  to  provide  for  the  safety  of  the  oper- 
ator. The  machine  is  designed  along  heavy  lines  and  par- 
ticular care  has  been  taken  in  selec^ting  the  materials  from 
which  all  parts  are  made,  so  that  the  required  strength  and 
durability  are  provided.  The  levers  which  control  the  ma- 
chine are  centrally  located  within  easy  reach  of  the  operat- 
ing position.  It  will  of  course  be  evident  that  in  using  this 
machine  the  operator  merely  loads  the  castings  onto  the  rotat- 
ing table  which  carries  them  under  the  blast,  and  removes 
the  clean  castings  as  the  table  carries  them  back  past  the  op- 
erating position.  In  most  cases  the  castings  remain  on  the 
table  while  it  makes  two  complete  revolutions,  and  are  turned 


Pangbom   Rotary    Table    Sandblast 

over  after  the  first  revolution  is  completed  in  order  to  be 
cleaned  on  the  opposite  side.  It  takes  about  five  minutes  for 
the  table  to  make  one  complete  revolution.  The  machine  is 
built  in  two  sizes  with  tables  90  and  70  Inches  in  diameter; 
the  larger  machine  is  provided  with  two  nozzles  and  the 
smaller  has  but  one  nozzle. 


VULCAN  POST  HAMMER 

The  extremely  higli  price  of  tool  steel  at  the  present  time 
has  led  to  the  introduction  of  numerous  economies  in  the  use 
of  this  material.  A  case  in  point  is  found  in  the  practice 
which  has  arisen  in  many  shops  of  drawing  down  short  pieces 
.of  tool  stcol,  which  were  formerly  scrapped,  so  that  they  can 
be  used  for  small  lathe  tools  and  for  cutters  used  in  tool- 
holders.  The  Vulcan  Engineering  Sales  Co.,  20G3  Elston  Ave  . 
Chicago,  111,,  has  recently  placed  on  the  market  an  improvol 
type  of  post  hammer  which  is  particularly  adapted  for  doins 


this  work  in  addition 
to  the  performance  of 
general  light  forging  op- 
erations. This  machine 
is  manufactured  by  the 
Q.  M.  S.  Co.  of  Chicago. 

An  important  feature 
of  this  hammer  is  that 
it  is  of  compact  construc- 
tion and  so  designed  that 
the  blacksmith  can  eas- 
ily control  it  without  re- 
quiring the  assistance  of 
a  helper.  The  machine 
can  be  operated  by  either 
steam  or  compressed  air 
to  suit  the  requirements 
of  the  user. 

A  patented  valve  move- 
ment on  the  hammer  in- 
sures perfect  control;  if 
the  treadle  is  brought 
down  to  the  limit  of  its 
motion  the  ram  will  give 
a  hard  full  blow,  while 
if  the  treadle  is  only  de- 
pressed part  way  the 
ram  will  deliver  a  suc- 
cession of  hard  or  light 
blows  according  to  the 
position  of  the  treadle. 
The  change  from  one 
weight  of  blow  to  an- 
other may  be  made  very 
rapidly. 


Vulcan  Post  Hammer  which  can  be  oper- 
ated   without    the    Afilitance    of    a 
Helper 


ETNA  COLD  SWAGING  MACHINE 
The  Etna  Machine  Co.,  Toledo,  Ohio,  is  now  building  a  line 
of  heavy-duty  swaging  machines  which  are  noteworthy  on 
account  of  their  exceptionally  long  die  capacity.  The  range 
of  operations  for  which  the  machines  are  adapted  covers  a 
wide  field  and  allows  for  handling  a  great  variety  of  parts 
from  solid  or  tubular  stock.  Dies  up  to  IS  inches  in 
length  are  used  on  the  machine.  An  idea  of  the  productive 
capacity  may  be  gathered  from  the  fact  that  bicycle  forks  are 
produced  in  one  operation  at  the  rate  of  300  or  more  per  hour. 
Stock  up  to  4  inches  in  diameter  can  be  swaged  on  this 
machine,  and  as  the  shaft  is  hollow,  tubes  of  any  length  can 
be  passed  through  the  machine.  Owing  to  the  way  in  which 
the  design  of  the  shaft  and  die  housing  has  been  worked  out. 


Etna  Cold   Swi«in(   Machine   for   Stock  up  to  4   tnchea  in   Diameter 
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a  bright  smooth  fin- 
ish Is  produced  on 
the  work. 

The  machine 
shown  in  the  accom- 
panying illustration 
is  used  for  tapering 
tubes  18  inches  in 
length  by  IVi  inch 
In  diameter.  The 
principal  working 
parts  are  contained 
in  the  drum  which 
is  bolted  to  the  hous- 
ing. This  drum  is 
lined  with  alloy  steel 
rings  lYi  inch  in 
thickness  by  10% 
inches  inside  diame- 
ter, and  inside  these 
rings  there  is  a  cage 
containing  ten  har- 
dened steel  rolls 
which  revolve  and 
roll  over  the  die-blocks.  These  die-blocks,  in  their  turn, 
cause  the  dies  to  hammer  the  work.  All  working  parts  inside 
the  drum  are  made  of  carefully  selected  materials  which  pro- 
vide ample  strength  without  danger  of  breakage.  The  shaft 
and  housing  for  the  dies  is  made  in  one  piece  from  a  special 
steel  forging,  and  the  shaft  is  lined  with  high-grade  phosphor- 
bronze  bearings.  The  flywheel  is  36  inches  in  diameter  by 
5>4  inches  face  width  and  is  of  ample  weight  to  give  the  re- 
quired power  and  stability  to  the  machine.  Oil-cups  deliver 
lubricant  to  all  working  parts,  and  these  cups  are  located  in 
plain  sight  and  within  easy  reach  of  the  operator.  The  oiling 
facilities  are  made  as  simple  as  possible. 

The  following  are  the  principal  dimensions  of  the  machine: 
size  of  flywheel,  36  inches  in  diameter  by  514  inches  face 
width;  size  of  bronze  bearings,  4%  by  7  inches;  outside  diam- 
eter of  die  housing,  7  inches;  size  of  rolls,  1  15/16  inch  by  18 
inches;  number  of  rolls,  10;  size  of  drum,  24  inches  in  diame- 
ter by  20  inches  long;  size  of  swaging  die,  2%  by  lio  by  18 
inches;  speed  at  which  machine  is  operated,  300  R.  P.  M.; 
floor  space  occupied  by  machine,  37  by  54  inches;  and  net 
weight  of  machine,  5500  pounds. 


strokes  per  minute. 
All  bearings  in  the 
pump  are  lined  with 
phosphor  -bronze, 
and  both  the  press 
and  pump  are  con- 
trolled by  a  Metal- 
w  o  o  d  single-lever 
valve  which  governs 
the  pressure  applied 
and  the  return  of 
the  dies  to  the  start- 
ing position.  It  will 
be  seen  that  all 
working  parts  are 
fully  enclosed,  but 
the  dies  are  readily 
accessible  so  that 
they  may  be  quickly 
changed  for  working 
on  various  sizes  of 
shells.  The  toggle 
mechanism  through 
which  the  pressure 
is  applied,  is  arranged  with  adjustment  so  that  the  pressure 
applied  to  the  dies  can  be  regulated  to  suit  the  pressure  ap- 
plied in  the  hydraulic  cylinder.  The  complete  weight  of  the 
machine  is  3390  pounds. 


Hydraulic  SheU  Banding  Press  for  Shells  from  3  to  6  Inches  is  Siuueter 


METAL  WOOD  BANDING  PRESS 

A  hydraulic  press  for  compressing  the  copper  bands  onto 
shells  from  3  to  6  inches  in  diameter  is  one  of  the  recent 
products  of  the  Metalwood  Mfg.  Co.,  Detroit,  Mich.  It  will 
be  seen  that  the  hydraulic  cylinder  is  located  at  the  base  of 
the  press.  The  pressure  is  transmitted  through  a  toggle 
mechanism,  and  means  of  adjustment  are  provided  for  regu- 
lating the  amount 
of  pressure  and 
the  length  of 
stroke.  The  com- 
pression of  the  cop- 
per band  is  ef- 
fected by  six  con- 
centric dies  which 
converge  upon  the 
common  center  and 
form  a  complete 
circle  when  closed, 
which  is  of  the  re- 
quired diameter  of 
the  band. 

The  press  is 
driven  by  a  Metal- 
wood  vertical  du 
plex  pump,  or  it 
may  be  driven  from 
a  n  accumulator ; 
the  capacity   is  20 


Nowton  60-inch  Horizontal  Milling   Machine   that 


NEWTON  HORIZONTAL  MILLING 
MACHINE 
The  50-inch  horizontal  milling  machine,  illustrated  and  de- 
scribed herewith  was  originally  designed  and  built  by  the 
Newton  Machine  Tool  Works,  Inc.,  Philadelphia,  Pa.,  for  use 
in  milling  the  heaviest  types  of  locomotive  side  and  connect- 
ing-rods, but  the  unusual  features  of  design  which  were 
called  for  by  the  company  for  which  the  machine  was  built 
have  made  it  possible  to  apply  machines  of  this  type  for  the 
purpose  of  cutting  off  shrapnel  blanks  at  a  very  satisfactory 
rate  of  production.  The  most  daring  departure  from  accepted 
design  insisted  upon  by  the  purchaser  consisted  in  the  elimina- 
tion of  the  cross-rail  to  give  a  clear  view  of  the  wdrk  being 
machined,  and  when  this  manufacturer  subsequently  started 
equipping  his  plant  for  the  manufacture  of  shells,  it  was  dis- 
covered that  these  special  milling  machines  could  be  pro\-ided 
with  circular  saws  and  used  to  excellent  advantage  for  cutting 
off  the  shell  blanks  because  the  elimination  of  the  cross-rail 
had  left  ample  clearance  for  the  saws. 

The  machines  are  driven  by  a  50-horsepower  motor,  the 
width  between  the  uprights  is  50  inches,  and  the  width  of  the 
work-table  over  the  finished  surface  is  42  inches.  The  method 
of  handling  the  work  is  as  follows:  Bars  50  inches  in  length 
arc  cut  off  from  sixteen  bars  of  steel  which  are  stacked  from 

three  to  five  high 
for  this  operation 
on  the  cold  saw. 
The  50-inch  lengths 
are  then  transfer- 
red to  the  milling 
machine  to  be 
cut  up  into  eight 
short  forging 
lengths  by  eight 
inserted-tooth  saw 
blades  mounted  on 
an  arbor.  The  ra- 
pidity with  which 
this  cutting  can  be 
done  is  such  that 
the  labor  cost  is 
only  twenty-five 
cents  per  hundred 
for  the  short 
lengths,  which  in- 
cludes  the   cost   of 
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the  preliminary  operation  of  cutting  tlie 
steel  bars  up  into  50-inoh  lengths  ready 
to  be  handled   on  the  milling  machines. 

The  spindle  is  arranged  to  drive  a 
4-inch  arbor  by  means  of  a  broad-faced 
key,  the  spindle  being  bored  No.  7  Morse 
taper  and  provided  with  a  through  re- 
taining bolt  to  hold  the  arbor  in  place, 
thus  relieving  the  outboard  bearing  of  all 
strain.  The  spindle  is  driven  by  a  sleeve 
worm-wheel  35%  inches  in  diameter,  the 
power  being  transmitted  by  a  double  set 
of  keys.  The  teeth  of  the  worm-wheel 
are  of  steep  lead,  and  these  teeth  are  cut 

in    a    bronze    rim    which    surrounds    the  '^''^'•«'  *"»•  '^*-'"<=''  E-^'""  ^'"'>«  '»'"' 

wheel;  the  driving  worm  is  of  hardened  steel  and  provided 
with  roller  thrust  bearings.  These  bearings  are  carried  by 
the  spindle  saddle  and  in  this  way  all  strains  are  supported 
by  the  saddle  and  there  is  no  tendency  to  transmit  vibration 
to  the  saw.  The  spindle  drive  is  carried  through  bevel  and 
spur  gears. 

The  feed  is  taken  from  a  vertical  shaft  which  transmits  the 
motion  through  to  the  operating  side  of  the  machine  where 
a  gear-box  provides  three  changes  of  feed  of  0.100,  0.150,  and 
0.200  inch  per  revolution  of  the  spindle.  Reversible  fast  power 
traverse  is  also  provided,  by  means  of  a  friction  clutch  which 
controls  the  gearing  employed  for  this  purpose.  One  lever 
engages  the  clutch  which  governs  the  fast  power  traverse  of 
the  table,  and  the  direction  in  which  this  lever  is  moved  indi- 
cates the  direction  in  which  the  table  will  travel.  Another 
lever  controls  the  clutch  for  the  feed  mechanism  which  is 
provided  with  an  automatic  trip.  A  handwheel  provides  hand 
movement  of  the  table  and  another  wheel  governs  the  adjust- 
ment oC  the  spindle  saddle  and  outboard  bearing  which  can 
also  be  raised  or  lowered  by  means  of  an  independent  three- 
horsepower  motor. 

The  saddle  is  counterweighted  and  has  square  lock  gibbed 
bearings  on  the  upright,  which  can  be  adjusted  by  means  of 
tapered  shoes.  These  shoes  are  so  arranged  that  it  is  an  easy 
matter  to  detach  the  saddle  should  the  necessity  arise  for 
so  doing.  The  elevating  screws  for  both  the  saddle  and  out- 
board bearing  have  a  top  and  bottom  bearing  to  maintain 
them  in  alignment  at  all  times.  The  work-table  is  of  heavy 
construction  and  is  driven  by  a  spiral  rack  and  pinion.  Three 
changes  of  feed  are  available  for  each  spindle  speed,  as  pre- 
viously  noted.     The   work-table   and   bed   are   both   connected 


ith  Tariou>  Lengthi  of  Bedi  up  to  14   feet,    8  iacbei 

to  the  lubricating  system  and  the  drip  pan  is  cast  integral 
with  the  bed.  The  machine  occupies  a  floor  space  of  21  by 
15  feet  and  weighs  38,000  pounds. 


WICKES  ENGINE  LATHE 

The  engine  lathe  which  forms  the  subject  of  the  following 
description  is  a  recent  product  of  Wickes  Bros..  Saginaw, 
Mich.,  and  is  at  present  being  made  in  a  nominal  24-inch  size. 
The  lathe  is  of  the  double  back-geared  type  and  has  a  double 
plate  apron;  the  spindle  is  hollow  to  provide  for  handling 
bar  stock,  the  hole  through  the  spindle  being  2  3/16  inches  in 
diameter.  It  will  be  seen  that  the  lathe  is  equipped  with  a 
compound  rest  and  change-gears  for  screw  cutting.  The  reg- 
ular equipment  includes  a  large  and  small  faceplate,  steady- 
rest,  countershaft,  and  the  necessary  wrenches.  All  gears  are 
carefully  enclosed  to  provide  for  the  safety  of  the  operator. 

The  principal  dimensions  of  the  machine  are  as  follows; 
Actual  swing,  26y<  inches;  width  of  driving  belt,  4!.j  inches; 
range  of  threads  which  can  be  cut,  from  1  to  18  per  Inch  in- 
cluding 11 1^  threads  per  inch;  approximate  weight  of  machine, 
7700  pounds.  Machines  of  this  size  are  built  with  various 
lengths  of  beds  up  to  14  feet,  8  inches  in  length. 


BAUSH  RIFLE-BARREL  TURNING 
MACHINE 


The  barrels  of  military  rillcs  are  forged  to  approximately 
the  required  shape  and. are  finished  on  the  outside  by  differ- 
ent types  of  machines  employed  for  the  purpose.  The  accom- 
panying illustration  shows  a  special  rifle-barrel  turning  lathe 
which  is  a  recent  product  of  the  Baush 
Machine  Tool  Co.,  200  Wason  Ave.. 
Springfield,  Mass.  Reference  to  the  ac- 
companying illustration  will  make  it 
evident  that  the  turning  tool  is  carried 
in  a  substantial  tool-block  on  the  cross- 
slide,  and  that  the  pressure  of  the  cut 
is  supported  by  means  of  a  back-rest. 
The  object  of  the  machine  is  to  simplify 
the  work  of  obtaining  the  required  form 
for  the  rifle  barrel  as  far  as  possible, 
and  this  result  is  obtained  by  having  a 
master  plate  at  the  back  of  the  machine 
which  governs  the  form  of  the  work. 

The  transverse  movement  of  the  cross- 
slide  is  governed  by  means  of  a  roller 
which  contacts  with  the  master  plate. 
It  will  be  evident  that  in  order  for  tlie 
back-rest  to  serve  its  purpose,  the  posi- 
tion of  this  rest  must  be  adjusted  to 
correspond  to  the  point  of  action  of 
the  turning  tool.  This  result  is  ob- 
tained by  having  the  back-rest  sup- 
ported on  a  pivoted  bracket,  the  lower 
end  of  which  carries  a  roller  which 
also  engages  with  the  master  plate. 
With  this  arrangement,  the  cross-slide 
is  given  the  required  movement  to  ena- 

Hilie-barrel   Turninj   Laths    made   by    the   Baush    Machine    Tool   Co.  ble   the  turning  tOOl   tO   bring   the   barrel 
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to  the  reriuired  form,  and  the  back-rest  moves  in  unison  with 
the  tool,  so  that  adequate  support  for  the  work  is  provided  at 
all  times.  There  Is  a  stop  which  engages  the  carriage  at 
the  required  point  and  stops  both  the  feed  and  rotation  of 
the  spindle. 


BAUSH  INVERTED  STATION  TYPE 
DRILLING   MACHINE 

The  station  type  of  drilling  machine  which  is  illustrated 
and  described  herewith  has  been  designed  and  built  by  the 
Baush  Machine  Tool  Co.,  200  Wason  Ave.,  Springfield,  Mass., 
for  use  in  drilling  the  bolts  and  receivers  of  military  rifles. 
At  first  sight  this  machine  may  appear  similar  to  the  multi- 
ple-spindle drilling  machine  of  this  company's  manufacture, 
described  in  the  November,  1914,  number  of  Machinery, 
which  was  built  for  use  in  drilling  the  flywheels  of  Ford 
motor  cars.  As  a  matter  of  fact,  there  is  a  considerable  dif- 
ference in  the  design;  on  the  earlier  type  of  machine  the 
drills  were  carried  in  multiple  heads  supported  by  the  turret, 
and  the  work  was  mounted  on  a  table  supported  by  the  base 
of  the  machine,  while  in  the  present  case  it  will  be  seen  that 
the  work  is  supported  in  fixtures  mounted  on  the  turret, 
while  the  tools  are  carried  on  the  base  of  the  machine.  In 
both  cases  the  drive  is  from  above,  but  in  the  case  of  the 
present  machine  the  work  revolves  and  the  tools  remain  sta- 
tionary; it  also  will  be  noticed  that  this  machine  takes  ad- 
vantage of  the  inverted  drilling  principle  which  is  beneficial 
in  clearing  the  chips  from  the  work. 

It  has  been  mentioned  that  the  work  is  mounted  in  fixtures 
supported  by  spindles  carried  in  the  turret,  and  that  the  work 
is  rotated.  The  feeding  of  the  drills  to  the  work  is  accom- 
plished by  raising  the  spider  on  which  the  drills  are  carried. 
The  drills  increase  progressively  in  length,  in  order  to  ob- 
tain the  required  depth  of  hole;  and  it  will,  of  course,  be  evl- 


'rr/y^^^^^ 


Fig.    1.     Loading    Station   and    Electrical    Control   on    Baush    Drilling    Maclilno 


Fig.   2.     View  of  Drills  and  Work-holding  Fixtures 

dent  that  for  each  indexing  of  the  work  one  finished  part  is 
produced.  The  use  of  various  lengths  of  drills  in  this  way 
serves  the  same  purpose  as  backing  out  the  drill  at  the  re- 
quired intervals,  which  is  the  practice  in  deep-hole  drilling 
where  a  single  drill  is  employed.  On  this  machine  the  drills 
are  of  the  oil-tube  type  which  provides  for  delivering  the  oil 
direct  to  the  point  of  the  drill.  It  will  be  seen  that  the  drive 
is  provided  by  an  electric  motor  carried  at  the  top  of  the  ma- 
chine, and  power  is  transmitted  to  the  spindles  which  carry 
the  work-holding  fixture  by  means  of  a  central  gear  which 
meshes  with  pinions  carried  on  each  oi  the  spindles. 

In  the  base  of  the  machine  there  is  a  barrel  cam  which  pro- 
vides for  raising  or  lowering  the  spider  which  carries  the 
drills,  in  order  to  teed  the  tools  to  or  withdraw  them  from 
the  work.  The  indexing  is  accomplished  by  rotating  the  tur- 
ret which  carries  the  work-spindles,  and  the  release  of  the 
locking  bolt  which  secures  this  turret  in  place  during  the  per- 
formance of  each  drilling  operation  is  accomplished  by  means 
of  an  edge  cam  carried  at  the  bottom  of  the  feed  cam.  This 
edge  cam  actuates  a  bellcrank  which  extends  up  to  the  top  of 
the  machine  and  makes  connection  with  the  locking  bolt. 
There  is  one  idle  position  on  the  machine,  i.  c.  a  work-holding 
fixture  under  which  there  is  no  spindle.  This  is  the  loading 
position  at  which  the  finished  product  is  removed  and  fresh 
blanks  set  up  in  the  machine.  A  pull  switch  and  a  controller 
are  located  within  reach  of  this  position  so  that  the  operator 
has  the  machine  under  control  at  all  times.  It  will  be  seen  that 
doors  are  provided  to  give  access  to  each  station  on  the  ma- 
chine, and  these  doors  are  fitted  with  mica  windows  to  enable 
a  view  to  be  obtained  of  the  work  in  each  position  without 
exposing  the  observer  to  oil  which  would  be  thrown  from  the 
machine  if  means  were  not  provided  to  guard  against  this 
trouble. 
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ation.  The  five  spindles  on  the  machine  carry  pinions  which 
mesh  with  a  common  central  gear  through  which  thev  are  all 
driven.  This  central  gear  is  carried  by  a  stem,  at  the  lower 
end  of  which  there  are  a  pair  ot  bevel  pinions  that  mesh  with 
the  teeth  on  opposite  sides  of  a  bevel  gear  carried  by  the  driv- 
ing shaft.  A  clutch  is  located  between  the  two  bevel  pinions 
80  that  either  pinion  may  be  engaged  to  secure  the  forward 
or  reverse  motions  for  the  tapping  spindles. 

The  rate  at  which  the  taps  are  fed  to  or  withdrawn  from 
the  work  is  governed  by  independent  lead-screws  of  the 
proper  pitch,  and  it  will  be  seen  from  the  illustration  that  in- 
dividual oil-tubes  are  provided  to  deliver  cutting  lubricant 
to  the  taps.  The  operation  of  the  reversing  clutch  is  auto- 
matic, and  the  starting  or  stopping  of  the  machine  is  gov- 
erned by  the  left-hand  lever  located  just  below  the  table. 
The  right-hand  lever  provides  for  stopping  all  motions  on  the 
machine.  Although  this  machine  was  particularly  designed 
to  meet  the  requirements  of  tapping  rifle  receivers  and  bolts, 
it  will  be  evident  that  a  machine  of  this  type  could  be  used 
to  advantage  in  machining  various  other  products.  For  this 
purpose  it  would  simply  be  necessary  to  provide  suitable 
work-holding  fixtures. 


Flj.   3.     Siilo   View   of  Machine;   nolo  Lover  that   withdraw!   Locking  Bolt 


"SIMPLEX"  HARDENED  STEEL  BEARING 
LINERS  AND  KEYS 

Templeton,  Kenly  &  Co..  Ltd.,  1020  South  Central  Ave., 
Chicago,  111.,  are  now  manufacturing  a  line  of  hardened  steel 
bearing  liners  and  keys  which  are  adapted  for  use  on  prac- 
tically all  classes  of  high-  and  low-speed  machinery.  The  im- 
portant features  of  these  bearing  liners  are  the  ease  with 
which  they  may  be  applied  and  the  positive  locking  device 
which  precludes  the  possibility  of  rotary  or  lateral  movement. 
The  bushings  are  formed  from  a  solid  steel  bar  to  produce  a 
shell  of  accurate  dimensions  and  finish.  It  will  be  seen  that 
two  keyways  are  milled  on  the  outside  of  the  shell,  the  key- 
ways  forming  an  acute  angle  with  the  diameter.  The  two 
keyways  occupy  similar  positions  relative  to  the  diameter. 
The  bushings  are  heat-treated  and  hardened  to  assure  obtain- 
ing the  maximum  durability. 

The  key  which  holds  the  bearing  liner  in  place  is  stamped 
from  plate  steel  and  formed  to  shape.     The  head  of  this  key 


BAUSH  STATION  TYPE  TAPPING 

MACHINE 

The  station  type  tapping  machine  which  is  shown  in  the 
accompanying  illustration  has  recently  been  developed  by  the 
Baush  Machine  Tool  Co.,  200  Wason  Ave.,  Springfield,  Mass., 
for  use  in  tapping  the  receivers  and  bolts  of  military  rifles. 
To  adapt  the  machine  for  tapping  either  of  these  classes  of 
work,  it  is  merely  necessary  to  substitute  the  proper  work- 
holding  fixtures  on  the  turret  and  the  proper  style  ot  taps 
In  the  machine.  It  will  be  seen  that  the  machine  is  arranged 
with  single-pulley  drive,  and  the  size  of  the  pulley  is  pro- 
portioned to  give  a  suitable  tapping  speed  for  the  work  that 
is  to  be  done.  There  are  six  faces  on  the  turret,  each  of 
which  is  equipped  with  a  suitable  work-holding  fixture,  and 
the  machine  is  provided  with  five  tapping  spindles.  This 
leaves  one  blank  position,  which  is  shown  at  the  front  of  the 
machine,  for  the  purpose  of  removing  the  finished  product 
and  replacing  a  fresh  blank.  The  taps  work  progressively 
to  tap  the  holes  to  the  required  depth. 

The  turret  is  indexed  by  hand,  the  long  lever  at  the  top  of 
the  machine  being  provided  for  this  purpose.  When  it  is  re- 
quired to  index  the  turret,  this  lever  is  moved  to  the  right, 
which  withdraws  the  locking  bolt  and  allows  the  turret 
to  drop  onto  a  ball  bearing  track  over  which  it  is  sus- 
pended. The  same  lever  is  then  moved  in  the  opposite  direc- 
tion to  advance  the  work  to  the  next  station,  and  when  this 
has  been  accomplished  the  locking  bolt  springs  up  to  secure 
the  turret  against  further  rotation  in  either  direction.  A 
slight  additional  movement  of  the  indexing  lever  results  in 
lifting  the  turret  off  the  roller  bearing  track  so  that  its 
upper  face  comes  into  contact  with  the  finished  face  of  an 
aligning  block,  which  locates  the  work  ready  for  the  next  oper- 
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Ions  per  minute,  which   is  sufficient  to  keep  the  tools  and 
work  Cool  under  the  most  severe  operating  conditions. 


y 


Bushing   and   Key,    Method   of    asaombling,    and    Assembled   Bearing 

fits  snugly  into  the  opening  in  the  boss  which  carries  the 
bearing  and  the  two  small  lugs  fit  into  the  milled  slots  in  the 
liner,  which  have  been  previously  referred  to.  In  this  way  the 
liner  is  held  securely  in  place.  In  assembling  this  bearing 
the  method  of  procedure  is  as  follows:  The  shaft  is  placed 
in  position  and  the  bearing  liner  is  slipped  over  the  shaft  and 
brought  into  place  in  the  boss.  The  key  is  then  inserted  so 
that  the  ends  of  the  lugs  rest  in  the  slots  in  the  bearing  liner, 
after  which  the  key  is  driven  home.  The  lugs  follow  the 
angles  of  the  slots  and  expand  to  provide  a  driving  fit  between 
the  frame  of  the  machine  and  the  outside  of  the  bearing  liner. 
It  will,  of  course,  be  obvious  that  an  opening  is  cut  in  the 
frame  of  the  machine  to  receive  the  key. 


"SOVEREIGN"  ADJUSTABLE  SHELL  TAPS 

The  industry  which  has  developed  in  this  country  in  the 
manufacture  of  shrapnel  and  high-explosive  shells  for  the 
belligerent  European  powers  has  developed  some  unusual  con- 
ditions as  regards  the  requirements  of  tools  for  performing 
the  tapping  operations.  The  tapping  operations  to  be  per- 
formed on  shells  are  in  the  nose  of  the  shell  to  receive  the 
fuse  and  the  fixing  screw,  and  in  the  base  of  the  shell  to  re- 
ceive the  gas  check  plug. 

To  meet  the  requirements  of  this  work.  Wood,  Vallance  & 
Co.,  Hamilton,  Ontario,  Canada,  are  now  manufacturing  a  line 
of  "Sovereign"  adjustable  taps,  and  the  accompanying  table 


CINCINNATI  LUBRICANT  PUMP 

In   designing   the   "Fulflo"   lubricant   pump   which   is   illus- 
trated   and    described    herewith,    the    Cincinnati    Lubricant 


of   Cincinnati   Lubricant   Pu 


Engine  Lathe 


Applicat 

i'liinp  Cii.,  Cincinnati,  Ohio,  has  paid  particular  attention  to 
tlic  rnuiirenients  of  a  pump  for  use  on  machine  tools.  This 
pump  is  of  the  centrifugal  type  and  does  not  require  priming, 
so  that  it  is  always  ready  to  deliver  a  copious  flow  of  lubri- 
cant to  the  tools  as  soon  as  the  machine  starts  working.  A 
feature  of  the  pump 


•Sovereign"    Adjustable    SheU    Tap    made    by    Wood.    VaUance    4    Co. 

gives  the  sizes  in  which  these  taps  are  made,  together  with 
the  specific  operations  for  which  each  type  of  tap  is  adapted. 


STOW  PORTABLE   GRINDER 

In  some  shops  it  is  found  more  convenient  to  take  a  grind- 
ing machine  to  the  work  than  to  attempt  to  follow  the  usual 
practice  of  taking  the  work  to  the  machine,  and  to  meet  the 
requirements  of  manufacturers  who  have  parts  of  this  kind 
to  grind,  the  Stow  Mfg.  Co.,  Binghamton,  N.  Y.,  has  developed 
the  portable  grinding  machine  which  is  illustrated  and  de- 
scribed herewith.     This  machine  is  also  adapted  for  using  a 


Is  that  it  will  pass 
any  chips  or  grit 
which  enter  the  in- 
take pipe  without 
danger  of  clogging  or 
damaging  the  pump, 
and  on  this  account 
it  is  unnecessary  to 
use  a  fine  strainer. 
The  pump  is 
mounted  in  a  verti- 
cal position  and  can 
be  placed  anywhere 
on  the  machine.  It 
will  supply  a  vol- 
ume   up    to    20    gal- 


stow  Portable   Grinding  Machine  equipped   with  a  Wire   Scratch  Brush 

bufTmg  wheel  or  scratch  brush,  and  is  shown  with  a  scratch 

brush   set   up  ready 

SIZE  AND  TYPE  OF  THREAD  ON  "SOVEREIGN"  SHELL  TAPS  fgr    yge.      It    will    be 

seen  that  this  outfit 
consists  of  an  elec- 
tric motor  which 
drives  the  grinding 
wheel  through  a 
flexible  connection, 
and  the  entire  unit 
is  mounted  on  a 
truck  so  that  it  may 
easily  be  moved 
from  one  position  to 
another. 

The  motor  is  com- 
pletely enclosed,  and 
the    starting    equip- 


Slie  of  Tap 

Type    of    Thread 

Tapping   Operation   performed  in: 

Dlnmeter 

Threads 
per  Inch 

2 

2% 

2.492 

2.497 

2.5 

2% 

3.375 

3% 

0.250 

14 
20 

Whitworth  right  hand 

Whitworth   left   hand 
Whitworth  right  hand 
Whitworth  right  hand 
Whitworth  right  hand 
Whitworth  right  hand 
Whitworth    left   hand 
WMtworth   left   hand 
Whitworth 

Xose  of  IS  Pr.  high  explosive  shells 

Socket  of  IS  Pr.  shrapnel 

Socket  of  4.5  high  explosive  shells 

Base  of  IS  Pr.  high  explosive  shells 

Nose  of  18  Pr.  shrapnel 

Nose  of  IS  Pr.  shrapnel 

Nose  of  4.5  high  explosive  shells 

Nose  of  60  Pr.  high  explosive  shells 

Base  of  4.5  high  explosive  shells 

Base  of  60  Pr.  high  explosive  shells 

Fixing  screw  hole  In  all  shells 
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raent  is  incorporated  in  the  motor  frame  to  provide  a  com- 
pact construction.  Motors  are  provided  for  use  on  either 
direct  or  alternating  current.  In  the  direct-current  equip- 
ment, variation  of  speed  is  secured  by  means  of  a  plunger  In 
the  pole  piece  which  operates  to  change  the  reluctance  of  the 
magnetic  circuit.  Speed  variation  provided  in  this  way  al- 
lows for  using  up  emery  wheels  down  to  the  minimum  work- 
able diameter  and  still  maintaining  a  high  cutting  efficiency. 
The  motor  is  designed  to  stand  sudden  overloads  and  is  so 
balanced  on  the  truck  that  it  may  be  adjusted  to  the  proper 
angle  for  all  purposes. 


KEUFFEL  &  ESSER  LETTERING 
TEMPLETS 
It  is  quite  generally  admitted  that  the  quality  of  workman- 
ship in  lettering  engineering  drawings  is  below  the  average 
standard    of    work    produced    in    the    drafting-room.      Many 
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draftsmen  realize  their  shortcomings  in  this  respect  and  en- 
deavor to  correct  the  deficiency  by  taking  particular  care  in 
lettering  drawings,  with  the  result  that  too  much  time  is 
spent  on  this  work.  For  the  purpose  of  improving  the  quality 
of  the  lettering  on  drawings,  and  also  to  reduce  the  time  and 
expense  required  for  the  performance  of  this  work,  the 
Keuffel  &  Esser  Co.,  Iloboken,  N.  J.,  has  developed  a  line  of 
lettering  templets  which  are  made  for  various  styles  and  sizes 
of  letters.  In  addition  to  their  application  in  drafting-rooms, 
these  templets  may  be  used  to  advantage  in  lettering  signs, 
show  cards,  price  tickets,  and  any  other  form  of  announce- 
ment on  which  neat  lettering  is  required.  The  templets  are 
made  for  different  sizes  of  letters  varying  from  %  to  •'^4  inch 
in  height. 

The  templets  consist  of  a  strip  of  transparent  xylonite 
with  two  rows  of  different  sized  holes  uniformly  spaced.  When 
Ink  or  liquid  color  is  used  for  lettering,  the  templet  is  placed 
on  a  cardboard  guide  which  raises  it  away  from  the 
surface  of  the  drawing  and  prevents  blotting.  When  a  pencil 
is  used,  the  templet  is  placed  directly  upon  the  drawing  with 
Its  lower  edge  resting  against  the  T-square,  the  use  of  the 
cardboard  guide  being  unnecessary.  The  pen  is  guided  along 
the  edges  of  the  templet  holes,  and  lines  that  do  not  conform 
to  the  templet  edges,  such  as  the  oblique  lines  of  K,  R,  A, 
etc..  may  be  drawn  free-hand  without  disturbing  the  position 
of  the  templet.  In  such  cases  the  start  of  the  letters  is  made 
at  the  corners  in  order  to  establish  the  end  points  correctly; 
or  If  very  careful  lettering  is  required  the  end  points  of  such 
letters  can  be  marked  as  illustrated  in  Fig.  2,  and  subse- 
quently joined  by  using  a  straightedge. 

The  first  hole  at  the  loft-hand  end  of  each  templet  Is  some- 
what wider  than  each  of  the  others,  and  is  intended  for  draw- 
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Fig.   2. 


Motbod  of  Procedure   in   locating  Diagonal  Line 
bo  ruled  in  with  a  Triangle 


Ing  such  letters  as  M  and  W.  To  draw  the  vertical  lines  of 
the  letters  T  and  Y,  and  to  insure  correct  spacing  of  the  letter 
!•  the  templet  is  shitted  the  distance  of  the  spacing  bar  to 
the  right  or  left.  The  end  points  of  the  oblique  linos  in  such 
letters  as  K.  R,  V,  W,  X  and  Y  should  be  marked  before  the 
templet  Is  moved  in  order  to  use  the  triangle  or  straightedge 


later  on,  or  these  lines  may  be  Immediately  drawn  free-hand. 
The  horizontal  center  lines  of  letters  A,  E,  F,  G,  and  H  are 
also  filled  in  free-hand  as  the  work  proceeds,  or  later  on  with 
the  assistance  of  the  straightedge. 

Two  styles  of  pens  can  be  used  for  lettering  in  connection 
with  these  templets,  i.e.,  the  Keuffel  &  Esser  glass  pens  or 
the  Payzant  pens.  The  glass  pens  are  especially  adapted  lor 
this  work;  both  ends  of  the  pen  can  be  used,  the  larger  end 
being  intended  for  making  the  heavy  lines  and  the  smaller 
end  for  the  light  lines  of  the  letters.  The  pen  should  be  held 
In  a  vertical  position  and  guided  along  the  edge  of  the  templet 
perforations  like  a  pencil.  The  Payzant  pen,  although  especi- 
ally developed  for  use  in  free-hand  lettering,  is  also  well 
adapted  for  application  in  connection  with  the  lettering 
templets. 


BERGER  STEEL  LOCKERS 
The  campaigns  in  welfare  work  which  have  been  conducted 
in  leading  manufacturing  plants  throughout  the  country  have 
led  to  the  installation  of  individual  lockers  for  workmen  to 
keep  their  street  clothes  in  during  working  hours.  Consider- 
ations of  fire  risk  have  made  it  advisable  to  install  metal 
lockers  for  this  purpose,  and  the  accompanying  illustrations 
show  steel  equipments  of  this  kind  made  by  the  Berger  Mfg. 
Co.,  Canton,  Ohio.  Pig.  1  shows  what  is  known  as  the  type 
No.  1011  locker  with  three  lockers  arranged  in  a  unit,  and 
Fig.  2  shows  the  type  No.  1016  locker  in  two  tiers  with  six 


lockers  arranged  in  a  unit.  These  lockers  are  also  made  in 
double-  and  single-tier  types,  respectively,  and  are  typical  of 
the  line  of  steel  lockers  manufactured  by  this  company.  The 
single-tier  lockers  are  made  in  two  standard  heights  of  60  and 
72  inches,  and  in  various  sizes  ranging  from  12  by  12  up  to 
24  by  24  inches.  The  double-tier  lockers  are  made  In  two 
standard  heights  of  3G  and  42  inches,  and  In  sizes  ranging 
from  12  by  12  up  to  IS  by  IS  Inches. 


CLEVELAND   HIGH-DUTY  FORMING. 
BLANKING  AND  DRAWING  PRESS 

The  high  rates  of  production  which  are  maintained  in  auto- 
mobile factories  have  created  a  demand  for  stronger  and 
heavier  power  presses  for  use  in  the  making  of  the  various 
parts.    The  machine  which  forms  the  subject  of  this  descrip- 
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tlon  has  recently  been  developed  by  the  Cleveland  Machine  & 
Mfg.  Co.,  4944  Hamilton  Ave.,  Cleveland,  Ohio,  for  use 
In  the  manufacture  of  automobile  frame  cross-bars  and  for 
the  performance  of  other  heavy  forming,  blanking  and  draw- 
ing operations. 

To  enable  it  to  stand  up  under  tlie  most  severe  conditions, 
the  machine  is  designed  with  a  large  factor  of  safety  so  that 
danger  of  breakage  is  practically  non-existent.  A  heavy 
spring  drawing  attachment  (not  shown)  is  mounted  on  the 
bed  of  the  press  and  is  used  for  operating  knock-out  pads 
and  drawing  or  pressure  rings.  All  of  the  gears  on  the  ma- 
chine are  cut  from  steel,  and  the  friction  clutch  is  of  the 
multiple  disk  type. 

The  principal  dimensions  of  this  machine  are  as  follows: 
Size  of  bed,  48  by  72  inches;  diameter  of  crankshaft  in  bear- 
ings, 10  inches;  diameter  of  crankshaft  on  crank-pins,  11% 
Inches;    stroke  of  slide,   10   inches;    maximum   distance  from 


Cleveland  High-duty  Forming.   Blanking  and  Drawing  Press 

bed  to  slide  with  the  stroke  down  and  adjustment  up,  26 
inches;  ratio  of  gearing,  45  to  1;  apd  gross  weight  of  machine, 
167,000  pounds. 


NOBLE  &  WESTBROOK  SHELL  MARKING 
MACHINE 

The  machine  which  forms  the  subject  of  this  description 
and  which  is  shown  in  the  accompanying  illustration  has 
been  developed  by  the  Noble  &  Westbrook  Mfg.  Co.,  Hartford, 
Conn.,  for  use  in  marking  the  base  of  shrapnel  and  high- 
explosive  shells  up  to  6  inches  in  diameter.  The  machines 
are  made  in  two  sizes  known  as  Nos.  3-A  and  3-B  and  have 
capacities  for  shells  up  to  12  inches  in  length  and  from  12 
to  211/i  inches  in  length,  respectively.  The  design  is  similar 
to  that  of  the  Dwight  Slate  marking  machines  which  have 
been  manufactured  by  the  Noble  &  Westbrook  Mfg.  Co.  for  a 
number  of  years. 

In  operation,  the  roll  die  passes  over  the  base  of  the  shell, 
and  depressing  the  foot-lever  raises  the  table  to  the  proper 
position  for  any  depth  of  marking.  The  No.  3-A  machine 
is  arranged  with  a  hand-lever,  and  by  one  pull  of  this  lever 
the  die  revolves  and  completes  the  marking  operation.  On 
the  No.  3-B  machine,  a  geared  drive  is  provided  in  order  to 
get  the  required  pressure  for  marking  large  shells  without  re- 
quiring undue  effort  on  the  part  of  the  operator.  Using  tnese 
machines,  shells  can  be  marked  on  the  base  practically  as 


Noble    &   Westbrook   Machine    for   marking   End   of    Shrapnel    and 
High-explosive  SbeUs 

fast  as  they  can  be  lifted  to  and  from  the  machine,  as  the 
operation  of  marking  only  requires  from  five  to  ten  seconds, 
according  to  the  size  of  the  shell. 


NEW  MACHINERY  AND   TOOLS  NOTES 

Shell  Cutting-off  Machines:  Automatic  Machine  Co.,  Bridge- 
port, Conn.  Machines  adapted  tor  use  in  cutting  off  the  ends 
of  shell  forgings.  These  machines  are  built  in  two  sizes, 
which  have  capacities  for  all  shells  up  to  6  and  9  Inches  in 
diameter,  respectively. 

Boring  and  Turning  Mill:  H.  Bickford  &  Co.,  Lakeport, 
N.  H.  A  boring  mill  equipped  with  power  rapid  traverse  for 
the  tool  spindles  as  well  as  for  the  saddles.  The  machine  is 
of  simple  construction  and  easily  operated.  Machines  of  this 
type  are  built  in  4,  5,  6  and  7  foot  sizes. 

Hydraulic  Banding  Press:  Southwark  Foundry  &  Machine 
Co.,  Philadelphia,  Pa.  A  six-cylinder  hydraulic  machine  for 
pressing  the  copper  bands  onto  shrapnel  and  high-eiplosive 
shells.  The  machine  is  equipped  with  the  usual  form  of  har- 
dened steel  dies  for  compressing  the  band. 

Boring  and  Tapping  Tool:  Murchey  Machine  &  Tool  Co., 
Detroit,  Mich.  A  tool  intended  for  machining  automobile  dif- 
ferential housings,  but  which  is  applicable  for  other  classes 
of  work.  The  tool  is  intended  for  the  performance  of  boring 
and  tapping  operations  and  the  work  is  clamped  around  it. 

Heavy-duty  Lathe  and  Turret  Lathe:  Oliver  Machinery  Co., 
Grand  Rapids,  Mich.  A  16-inch  quick-change  lathe  and  a  tur- 
ret lathe.  These  machines  are  designed  with  ample  power, 
and  are  rigidly  constructed  to  enable  them  to  stand  up  under 
the  severe  strains  incident  to  operation  in  factories  engaged 
in  the  manufacture  of  shells. 

Portable  Electric  Grinders:  Standard  Electric  Tool  Co.,  Cin- 
cinnati, Ohio.  Two  portable  grinders,  one  of  which  is  the  so- 
called  "aerial"  type,  in  which  the  entire  tool  is  suspended 
from  overhead,  while  the  other  is  a  double  wheel  grinder  of 
the  pedestal  type.  These  tools  can  be  used  for  buffing  opera- 
tions as  well  as  for  grinding. 

Combination  Disk  Wheel  and  Sander:  Oliver  Machinery 
Co.,  Grand  Rapids,  Mich.  A  machine  Intended  for  use  in 
pattern  shops,  which  is  equipped  with  one  spindle  that  car- 
ries a  disk  wheel  and  another  spindle  for  a  sander.  These 
machines  are  built  with  24-  and  30-inch  disk  wheels,  and 
with   2-,   0-,   and   4-inch   sanding   drums. 

Post  Drilling  Machine:  Luther  Grinder  Mfg.  Co.,  Milwau- 
kee, Wis.  A  machine  adapted  for  use  on  small,  light  or  spe- 
cial work  in  pattern,  repair  and  machine  shops.  The  feed  Is 
easily  regulated  to  suit  the  work  which  is  being  drilled.  The 
tool  is  strongly  made  and  adapted  for  hard  service;  it  may 
be  set  up  on  any  post  or  column  in  the  shop. 
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Electric  Soldering  Machine:  Detroit  Electric  Welder  Co., 
Detroit,  Mich.  A  machine  for  the  performance  of  soldering 
operations,  which  works  on  the  same  principle  as  an  electric 
welding  machine,  although  the  temperature  obtained  is  not 
so  high.  The  machine  has  a  table  to  which  a  suitable  holding 
fixture  may  be  fastened  for  carrying  the  work. 

Semi-automatic  Turning  Machines:  Amalgamated  Machin- 
ery Corporation,  Chicago,  111.  A  line  of  semi-automatic  ma- 
chines which  includes  turning,  boring,  drilling  and  inside 
finishing  machines.  These  are  designed  for  straight  and  form 
turning,  boring,  drilling,  reaming,  tapping,  facing,  and  other 
operations  on  shrapnftl  and  high-explosive  shells. 

Duplex  Drilling  Machine:  Wilcor  Mfg.  Co.,  4824  W.  Lake 
St.,  Chicago,  111.  A  machine  in  which  the  headstocks  are 
mounted  on  the  bed  to  provide  a  swing  of  10  inches,  and  on 
which  the  headstocks  are  horizontally  adjustable  to  provide 
the  maximum  gap  of  30  inches.  The  spindles  have  a  traverse 
in  the  heads  of  3%  Inches  and  are  bored  for  Morse  taper 
shank  drills. 

Shrapnel  Box  Machines:  Greenlee  Brothers  &  Co.,  Rock- 
ford,  111.  These  machines  are  particularly  adapted  for  use  in 
boring  the  spacing  boards  used  in  boxes  for  holding  shrap- 
nel and  high-explosive  shells.  Two  machines  are  built  for 
this  purpose,  which  are  of  the  multiple-spindle  type,  so  that 
all  of  the  holes  in  a  spacing  board  may  be  drilled  at  one 
time. 

Cutting  Machine  for  Sheet  Metal:  W.  J.  Savage  Co.,  Knox- 
ville,  Tenn.  A  machine  provided  with  a  vertically  recipro- 
cating tool,  which  is  similar  in  its  action  to  a  slotting  ma- 
chine. The  sheet  metal  to  be  cut  is  automatically  fed  to  the 
tool  by  a  pair  of  rollers.  Straight  or  irregular  shapes  are 
readily  cut  at  a  speed  of  20  to  42  inches  per  minute,  and  the 
capacity  of  the  machine  is  for  metal  up  to  3/16  inch  in  thick- 
ness. 

Radial  Drill:  Almond  Mfg.  Co.,  Cleveland,  Ohio.  This 
machine  Is  of  similar  design  to  the  radial  drill  equipped  with 
a  tapping  attachment  which  has  been  manufactured  by  this 
company  for  some  time.  It  Is  built  in  two  styles,  one  of  which 
Is  mounted  on  a  base  while  the  other  is  intended  for  clamp- 
ing to  a  column.  Three  changes  of  speed  are  provided,  rang- 
ing from  390  to  1000  revolutions  per  minute.  The  drilling 
radius  Is  4  feet. 

Electroplating  Barrel:  U.  S.  Electro-galvanizing  Co.,  Brook- 
lyn, N.  Y.  An  automatic  machine  for  the  performance  of 
electroplating  operations.  It  consists  of  an  automatic  plating 
barrel  for  treating  nails,  screws  and  similar  parts  in  bulk. 
The  plating  barrel  Is  used  in  connection  with  automatic  clean- 
ing and  drying  outfits,  so  that  electroplating  Is  completed  with- 
out requiring  the  work  to  be  handled  after  It  has  been  loaded 
into  the  machine. 

Cylinder  Grinding  Machine:  Boxlll  &  Bruel  Machinery  Co., 
Cincinnati,  Ohio.  Tliis  machine  is  an  improved  design  of  the 
same  typo  of  grinder  formerly  manufactured  by  this  com- 
pany. On  the  improved  machine,  the  frame  is  so  designed 
that  the  grinding  wheel  may  be  withdrawn  and  swung  to  one 
side  while  caliperlng  the  work.  The  wheel  head  Is  pivoted  to 
Its  base  so  that  when  the  wheel  is  run  up  clear  of  the  cylinder 
It  may  be  swung  to  one  side. 

Upright  Drill:  Richards  Machine  Co.,  Milwaukee,  Wis.  The 
design  of  this  machine  follows  established  practice  In  the 
construction  of  this  type  of  machine  tool,  but  the  parts  sub- 
ject to  severe  service  have  been  made  unusually  heavy.  The 
spindle  is  provided  with  the  usual  lever  and  ratchet  move- 
ment, and  a  small  pilot  wheel  at  the  opposite  end  of  the  pinion 
spindle  assists  in  setting  the  drill  spindle  or  running  it  up 
and  down.    The  weight  of  the  machine  is  250  pounds. 

Horizontal  Drilling  Machine:  Mollne  Tool  Co.,  Moline,  111. 
This  machine  was  dosignrd  for  automobile  work,  but  is  ap- 
plicable in  various  other  classes  of  manufacture,  where  multi- 
ple drilling  Is  to  be  done.  The  machine  has  two  20-inch  rails 
on  which  any  of  the  drill  heads  made  by  the  Moline  Tool  Co. 
may  be  mounted.  The  spindles  In  these  heads  are  driven 
through  a  worm  which  extends  almost  the  entire  length 
of  the  rail,  so  that  the  setting  of  Individual  heads  is  an  easy 
matter. 

Shell  Under-cutting  and  Waving  Machine:  Thurlow  Steel 
Works,  Chester.  Pa.  A  machiuo  designed  for  finishing  the 
band  scat  on  sliolls.  The  work  is  liold  in  a  hardened  and 
ground  steel  collet  which  is  controlled  by  means  of  a  lever 
at  tho  side  of  the  headstock.  Tlie  machine  is  provided  with 
four  forming  tools— two  at  the  back  and  two  at  the  front. 
The  tools  at  the  back  cut  the  right-  and  left-hand  sides  ot  the 
under-cut,  while  the  tools  at  the  front  rough  out  the  band  seat 
and  perform  the  waving  operation. 

Manufacturing  Lathe:  Fairbanks-Morse  &  Co.,  New  York 
City.  This  machine  has  been  especially  designed  to  meet 
the  requirements  of  manufacturers  ot  shrapnel  and  high-explo- 
sive shells.  The  drive  is  provided  by  n  single  pulley  which 
carries  an  S-Inch  belt.  The  machine  is  driven  by  a  two-speed 
countershaft,  and  when  so  driven  six  changes  of  speed  are 
available.    The  principal  dimensions  are:  swing  over  bed,  26Vi 


inches;  swing  over  carriage,  14 Vj  inches;  distance  between 
centers,  60  inches;  ratio  ot  double  back-gears,  11  to  1  and 
8  to  1. 

•     •     • 

QUOTATIONS  OF  WHOLESALE  METAL  PRICES 

W^eek  Endlnff  November  26 

Aluminum,  pig,  per  pound,  ton  lots I  0-60 

Antimony,  Asiatic,  per  pound 0.39% 

Black  sheets,  No.  28,  per  100  pounds,  Pittsburg 2.40 

Copper,  electrolytic,  per  pound 0.19% 

Copper,  lake,  per  pound,  New  York 0.19% 

Galvanized  sheets,  No.  28.  per  100  pounds,  Pittsburg..     4.25 

Iron  bars,  refined,  per  100  pounds,  Pittsburg 1.86 

Iron,  pig,  foundry  No.  2,  per  ton,   Philadelphia 17.75 

Iron,  pig,  basic,  valley,  furnace,  per  ton 16.00 

Iron,  pig,  Bessemer,  per  ton,  Pittsburg 17.95 

Iron,  pig,  gray  forge,  per  ton,  Pittsburg 16.45 

Lead,   per   pound.   New   York 0.05^4 

Nails,   cut,   per   100   pounds.   Pittsburg 1-85 

Nails,  steel  wire,  per  100  pounds.  Pittsburg 1.90 

Spelter,  per  pound.  New  York 0.19 

Steel  angles,  per  100  pounds,  Pittsburg 1.70 

Steel  bars,  per  100  pounds.  Pittsburg 1.70 

Steel  beams,  per  100  pounds.  Pittsburg 1.60 

Steel  billets,  forging,  per  ton.  Pittsburg 50.00 

Steel  rails,  per  pound,   at  mill O.OlVi 

Steel  tank  plates,  per  100  pounds.  Pittsburg 1.90 

Tin,  per  pound,  New  York 0.39% 

Tin  plate,  per  100-pound  box.  New  York 3.54 

Wire,  barbed,  galvanized,  per  100  pounds.  Pittsburg..     2.75 

The  demand  for  metals  continues  unabated  and  prices  are 
steadily  advancing.  Pig  iron  has  gone  up  fifty  cents  a  ton. 
The  United  States  Steel  Corporation,  finding  the  demand  for 
its  products  so  great,  has  temporarily  withdrawn  quotations 
In  foreign  markets.  The  rumored  merger  of  steel  plants  has 
not  yet  been  confirmed.  Charles  M.  Schwab,  president  of  the 
Bethlehem  Steel  Co.,  denied  that  the  Bethlehem  Steel  Co.  and 
the  Cambria  Steel  Co.  were  about  to  consolidate.  He  re- 
ferred in  the  interview  to  a  prediction  made  in  1900  that  by 
1920  the  annual  production  of  the  United  States  would  in- 
crease from  10.000.000  tons,  the  figure  at  which  it  then  stood, 
to  40,000,000  tons  in  1920.  The  production  is  now  at  the  rate 
of  about  37,000.000  tons  annually  and  the  prospects  are  that 
the  prediction  of  40.000,000  tons  annual  production  will  be 
realized  before  the  time  set.  The  quotations  in  the  foregoing 
list  are  to  a  large  degree  nominal,  fancy  prices  in  many  cases 
being  paid  for  steel  and  other  metals  on  quick  delivery. 


MONTHLY  MEETING  OF  THE  A.  S.  M.  E. 

The  monthly  meeting  of  the  American  Society  ot  Mechani- 
cal Engineers  was  held  Tuesday  evening.  November  9.  in 
the  Engineering  Societies  Bldg..  New  York  City.  Charles 
Melds  Ripley  delivered  an  address  on  individual  power  plants 
vs.  the  central  station  power  plant  for  power  purposes  in  New 
York  City.  Mr.  Ripley  has  made  an  extended  investigation 
of  the  size,  age  and  performance  of  all  the  gas  producer  power 
plants  in  the  city,  that  is.  plants  that  are  self-contained  power 
producing  units,  using  coal  and  converting  its  energj-  Into 
electrical  energj'  for  power  purposes,  thereby  obviating  the 
necessity  ot  purchasing  electricity  from  a  distributing  com- 
pany. The  results  of  Mr.  Ripley's  investigations  indicate  that 
the  individual  power  plant  is  to  be  preferred  in  city  ofl3ce 
buildings  because  the  power  costs  the  owner  practically  noth- 
ing in  winter  when  the  building  must  be  heated.  Exhaust 
steam  is  practically  as  effective  for  heating  a  building  as 
steam  used  direct  from  the  boilers.  The  reduction  of  pres- 
sure due  to  the  passage  of  the  steam  through  a  steam  engine 
means  loss  of  heat  of  only  about  four  per  cent,  this  being  the 
heat  energy  converted   into  electrical   energ>-. 

•  •     • 

The  National  Machine  Tool  Builders  Association,  which 
held  its  annual  meeting  at  the  Hotel  Astor.  New  York  City, 
October  28-29.  elected  J.  B.  Doan,  president.  D.  M.  Wright, 
first  vice-president,  A.  H.  Teuchter.  second  vice-president.  C.  S. 
Taylor,  secretary,  A.  E.  Newton,  treasurer.  Cincinnati,  Ohio, 
was  chosen  as  the  place  for  the  spring  convention  In  May. 

•  •     • 

M.\CHiNEBY  has  been  advised  that  a  young  Englishman, 
familiar  apparently  with  the  machine  tool  trade  in  Great 
Britain  and  America,  now  in  this  country,  is  trying  to  borrow 
money  from  machine  tool  builders  and  dealers  on  the  strength 
of  his  alleged  trade  connections.  Charles  Churchill  &  Co.,  Ltd.. 
of  London,  whom  ho  offers  as  roferenre.  cabled  that  the  man 
is  an  impostor. 
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After  the  High  Explosives— What? 

High  explosives  are  the  center  of  interest  in  this  issue;  what  they  are  and  what 
they  do — how  they  are  made — methods  and  machines  for  manufacture,  and  so  forth. 

Almost  every  producer  of  shells  knows  how  well  our  plain  gi'inding  machines  are 
adapted  to  his  work.     So  consider  these  machines  from  another  standpoint: 

When  the  feverish  rush  of  war  production  is  over — after  high  explosives  cease  to 
be  an  active  manufacturing  interest — in  what  condition  will  your  equipment  be?  After 
months  of  almost  uninterrupted  operation,  working  night  and  day,  and  being  driven  to 
the  limit,  will  it  still  be  able  to  produce  profitable  results  on  your  regular  work? 

This  war  activity  is  a  severe  test  for  machines  from  the  standpoints  of  production 
and  construction.  Handy  and  efficient  design  enables  B.  &  S.  Grinding  Machines  to 
meet  the  first  demand  by  an  ample  margin.  But  it  is  the  typical  B.  &  S.  sturdiness  and 
honesty  in  construction,  the  careful  attention  to  even  the  smallest  details  in  manufac- 
ture, that  enable  these  machines  to  stand  the  pace  under  such  severe  conditions. 

These  machines  are  not  merely  short  lived  investments — ^they  are  good  for  long 
service.  The  qualities  that  insure  good  production  now,  mean  the  same  efficient  results 
later.  These  features  are  typical  throughout  the  line,  a  good  representative  of  which  is 
shown  above  in  a 

Brown  &  Sharpe  No.  14  Plain 
Grinding  Machine 


Brown  &  Sharpe  Mfg.  Co., 

OFFICES:  20  Vescy  St.,  New  York,  N.  Y.:  Gr,4  Tho  Boui-se.  PUUadelphia.  Pa.:  620C">0  Wasliiugiou  BlvJ.,  Chicago,  ni.;  305  Chamber  of  Commerce  Bldg., 
Itochi-stcT.    N.   Y.:    Koom  419,   University  Block.  Syracuse.    N.   Y. 

REPRESENTATIVES;  Balrd  Machinery  Co.,  Pittsburgh,  Pa.,  Erie,  Pa.;  Carey  Machinery  &  Supply  Co.,  Baltimore.  Md.;  E.  A.  Kinsey  Co..  Cincinnati. 
O..  Inaianapolls,  Ind.;  Pacllic  Tool  &  Supply  Co.,  San  Francisco,  Cal. ;  Strong,  Carlisle  &  Hammond  Co..  Cleveland.  0.,  Detroit,  Mich.;  Colcord-Wrtght 
Machinery  &  Supply  Co.,  St.  Louis,  Mo.;   Ferine  Machinery  Co.,  Seattle,   Wash.;  Portland  Machinery  Co.,  Portland,  Ore. 
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Some  Reasons  Why 


these  machines  represent  a  profitable  investment  for  quality,  production,  accuracy  and  long 
service  are  to  be  found  in  the  features  described  below^.  They  are  good  points  to  consider 
when  you  are  buying  grinding  equipment. 

Independent  Gear-Driven  Speed  and  Feed  Change  Mechanisms 

insure  that  all-important  requirement  in  commercial  grinding — complete  separation  of 
speeds  and  feeds.  Through  two  simple,  efficient,  and  handily  located  mechanisms,  an  oper- 
ator can  quickly  secure  the  most  productive  combination  of  speed  and  feed  for  each  job.  No 
overhead  belts  to  shift,  no  confusion — ^a  quick  start  and  maximum  production  every  time. 

Automatic  Gross  Feed 

Here's  a  feature  that  not  only  saves  time  and  trouble  but  also  insures  exact  duplication 
of  work.  It  is  quickly  and  easily  set  and  once  set  succeeding  pieces  are  reduced  to  the  pre- 
determined size  without  attention  from  the  operator,  who  can  prepare  work  or  run  another 
machine  while  a  piece  is  being  ground. 

Combination  Plain  and  Universal  Back  Rests 

Ancyther  handy  B.  &  S.  feature.  Work  requires  proper  support.  That  is  essential.  These 
rests  can  be  used  in  three  ways — as  universal  back  rests  with  delicate  adjustments  for 
long  slender  work ;  semi-universal  for  work  of  medium  weight,  and  solid  rests  to  give  rigid 
support  to  heavy  pieces. 

Low  Setting,  Rigid  Headstock 

The  solid,  compact  design  of  the  headstock  meets  that  important  requirement  in  a  ma- 
chine for  heavy  grinding — rigidity.  The  work  centers  are  located  directly  above  solid  walls  of 
metal  extending  to  the  floor  and  giving  very  solid  support. 

Wheel  Spindle  Speeds 

can  be  readily  varied  to  suit  the  requirements  of  various  classes  of  work,  by  means  of  split 
pulleys  which  can  be  quickly  changed.  An  automatic  belt  tightener  maintains  an  even  belt 
tension  and  compensates  for  differences  due  to  changing  pulleys  and  to  the  different 
positions  of  the  wheel  slide. 

General  Design  Makes  for  Handy  Operation 

That's  why  operators  like  these  machines.  Every  operating  part  is  arranged  for  handy 
access  and  to  eliminate  confusion  and  waste  motion.  Convenience  like  that  is  a  big  factor 
in  fast  production.  Write  for  descriptive  literature  and  leam  more  about  these  efficient  ma- 
chines.   Also  ask  for  our  booklet  "Points  About  Grinding  Machines  and  Their  Selection." 


Providence,  R.  I.,  U.  S.  A. 

CANADIAN  AGENTS:     The  Cnn-idlan-Falrhanks-Morec  Co..   Ltd..    Montreal.   Toroato.    Winnipeg,   Calgarj.    Vaneouvfr.   St.   Johns,   Saskjt.vn. 
FOREIGN  AGENTS:     Buck  &  nlckmnn,  Ltd.,   London.   Blrmlngbam,   Manchester,   ShelBeld.   GI«s(tow.     P.   O.    Kretsehmer  A  Co..   Frankfort  ••^•-   f''™'^^  ^l 
LowraiT.   l\>i.,.i,luiwn.   Denmark.   Stockholm.   Swwten.   ChrlsUania.    Nonva.v;   Schnchanit  *   -•^chiitle.    Pelr>>Brad.    Itussls;    Fonw'.ck.    Trxres  *_^*-.  '  *"!•    '7*7.^ ' 
Lle«e,   Belgium;   Turin,   Itnlv;   Zurich,   Switzerland;   Barcelona,  Spain:  The  F.  W.  Home  Co..  Toklo,  Jai>an;  L.  A.   \  all,   Melbourne.   Au5tr»u»,   ».  i-.  some. 
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REPORTED  MERGER  OF  MACHINERY 
PLANTS 
wide  publicity  lias  been  given  in  the  newspapers  to  a  re- 
port that  the  plants  of  the  National-Acme  Mfg.  Co.,  Cleveland, 
Ohio,  and  Montreal,  Canada;  Windsor  Machine  Co.,  Windsor, 
Vt.;  American  Steam  Gage  &  Valve  Mfg.  Co.,  Boston,  Mass.; 
R.  B.  Phillips  Mtg.  Co.  of  Worcester  and  Lowell,  Mass.;  and 
White  Mountain  Paper  Co.,  Portsmouth,  N.  H.,  have  been 
merged  into  a  $25,000,000  corporation  named  the  Phillips  Cor- 
poration, a  holding  concern  formed  under  the  laws  of  Dela- 
ware, and  that  Ralph  B.  Phillips,  treasurer  and  general  mana- 
ger of  the  American  Steam  Gage  &  Valve  Mfg.  Co.,  the  moving 
spirit  in  the  merger,  is  president,  and  Lloyd  H.  Atkinson, 
formerly  of  the  Bethlehem  Steel  Co.,  is  vice-president.  The 
report  includes  a  statement  that  Mr.  Phillips  and  his  associates 
have  obtained  contracts  for  the  manufacture  of  war  muni- 
tions aggregating  about  $60,000,000,  and  assurance  is  given 
that  the  constituent  companies,  which  employ  a  total  of  about 
7500  people,  will  continue  to  operate  with  few  immediate 
changes  in  the  present  organization.  The  subsidiary  concerns 
in  the  corporation  are  to  make  shells,  fuses,  munition  parts, 
heavy  ordnance  machine  tools  and  engage  in  shipbuilding. 
According  to  the  report  one-half  of  the  stock  issue  of  $25,000,- 
000  is  to  be  seven  per  cent  cumulative  preferred,  and  the  bal- 
ance common.  At  the  time  of  going  to  press  the  principals 
would  not  confirm  the  foregoing. 
•     *     • 

STATEMENT  OF  THE  OWNERSHIP,  MANAGEMENT,  ETC. 
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PERSONALS 

J.  D.  Sherman,  formerly  efficiency  engineer  of  the  Illinois 
Tool  Works,  Chicago,  has  been  appointed  superintendent  of 
the  plant. 

Paul  IJ.  Goddard,  general  manager  of  the  Illinois  Tool 
Works,  Chicago,  111.,  has  resigned  his  position  and  connec- 
tion with  the  company. 

Forrest  E.  CarduUo,  a  well-known  mechanical  engineer  and 
contributor  to  the  technical  press,  has  taken  a  position  with 
the  Pierce-Arrow  Motor  Car  Co.,  Buffalo,  N.  Y. 

E.  Lagerholm,  until  recently  traveling  representative  of  the 
Illinois  Tool  Works,  Chicago,  has  been  made  sales  manager. 
Mr.  Lagerholm  was  previously  with  the  Union  Twist  Drill 
Co.  as  manager  of  that  company's  Chicago  branch. 

Halbert  P.  Hill,  well  known  in  engineering  circles  as  an 
Inventor  and  designer  in  the  early  development  of  the  rotary 
converter  and  allied  apparatus  for  the  conversion  of  alter- 
nating current  into  direct  current,  is  now  connected  with  the 
C  &  C  Electric  &  Mfg.  Co.  of  Garwood.  N.  J. 
•     •     • 

OBITUARIES 

Daniel  O.  Rogers,  for  many  years  vice-president  of  the 
Skinner  Chuck  Co.,  New  Britain,  Conn.,  died  November  12  at 
his  home  in  New  Britain,  aged  sixty-one  years. 

Abraham  Van  Brunt  Bush,  formerly  master  mechanic  and 
chief  draftsman  for  the  Waterbury  Rope  Co.,  died  October  24, 
at  his  home,  265  Seventh  Ave.,  Brooklyn,  N.  Y.,  in  his  eighty- 
seventh  year. 

William  Barker,  one  of  the  pioneer  machine  tool  builders  in 
the  Middle  West,  died  November  9,  aged  sixty-three  years. 
He  was  president  of  William  Barker  &  Co.,  lathe  builders, 
Covington,  Ky. 

Baxter  D.  Whitney  of  Baxter  D.  Whitney  &  Son,  the  oldest 
manufacturer  of  wood-working  machinery  In  America,  died 
at  his  home  in  Winchendon,  Mass.,  October  17.  aged  ninety- 
eight  years.  His  father  was  a  woolen  manufacturer  and  he 
learned  the  trade  of  machinist  at  a  very  early  age  and  went 
into  business  for  himself  before  he  was  twenty  years  old. 
The  first  machines  he  made  were  used  in  the  manufacture  of 
woolen  cloth,  but  soon  he  turned  his  attention  to  the  im- 
provement of  machinery  for  working  lumber.  He  began  to 
study  the  cylindrical  planer  problem  and  finally  built  a  suc- 
cessful machine  that  was  sold  to  a  local  concern.  Cylindri- 
cal planers  had  been  built  before  Mr.  Whitney  made  his,  but 
in  none  of  them  was  it  possible  to  plane  a  board  without 
clipping  the  ends.  Among  the  most  notable  of  Mr.  Whitney's 
contributions  to  the  art  of  wood-working,  besides  the  cylin- 
drical planer,  is  the  gage  lathe  and  the  wood-scraping  machine. 


COMING  EVENTS 

December  6-8. — International  trade  conference, 
arranged  by  the  Foreign  Traile  Department  of  the 
National  Association  of  Mnnufneturers.  at  the 
Hotel  Astor.  New  York  City.  WllUam  M.  Benncy, 
SO  Church  St.,  mnnnger.  Foreign  Trade  Department, 
National    Assoolntion  of   Manufacturers. 

December  7-10. — Annual  meeting  of  the  American 
Society  of  Mechanical  Engineers,  New  York  City: 
Engineering  Societies  lildg.,  headquarters.  Calvin 
W.  Rice,  secretary,  29  W.  39th  St.,  New  York 
City. 

September  11-16.  1916.— Convention  of  the  Amer- 
ican Foundrymen's  As.soclation  and  the  American 
iDBtltute  of  Metals.  Cleveland,  Ohio,  in  the  Cleve- 
land Coliseum.  A.  O.  Backert.  secretary-treasurer. 
American  Foundrymen's  Association.  Cleveland 
Ohio. 

NEW  CATALOGUES  AND 

CIRCULARS 

Mesta  Uachine  Co.,  Pittsburg,  Pa.  Circular  of 
Mesta  barometric  condensers  for  steam  power 
plants. 

Allateolquip  Co..  Aurora,  111.  Leaflet  101  adver- 
tising "Allsteelqulp"  steel  lockers,  general  service 
cabinets,    oltlce    shelving    and    transfer    cases. 

Adams  Co..  715  Market  St..  Dubuque,  Iowa.  Cat- 
nlogiie  69  of  the  Farwell  No.  0  quick-change  miU- 
Ing  machine,   keyseater,   profiler  and  cam  cutter. 

Richard  W.  Jofforia  Co.,  Camden,  N.  J.  Polder 
Y.  covering  dimensions  and  prices  of  Jefferis 
presscd-steel  storage  equipment  and  office  ward- 
robes. 

Standard  Elootrio  Tool  Co..  Cincinnati,  Ohio. 
Bulletin  G  9.  superseding  Bulletin  G  8.  of  "Stand- 
ard" high-power  ball  bearing  portable  electric 
grinders. 

Gardner  Governor  Co.,  Qulncy,  111.  Circular  on 
air  compressor  installations,  giving  helpful  hints 
to  those  coueerned  with  the  installation  and  main- 
tenance   of    air    compressors. 

Pangborn  Corporation.  Ilagerstown,  Md.  Bulletin 
B81  of  the  Type  L  A  direct  high-pressure  rotary 
table  sandWaetlng  machine  built  in  two  sizes,  with 
tables  of   70   and   90   Inches   diameter,    respectively. 

Sidney  Tool  Co..  Sidney,  Ohio.  Circular  of  the 
Sidney  high-duty  seventecn-inch  and  nlneteen-inch 
double  back-geared  quick-change  engine  lathes  built 
bJd  '^'K'"-'    t«o-    "Del    twelve-foot    lengths    of 


Vulcan  Engineering  Sales  Co..  20f.3  Elston  Ave., 
Chicago.  111.  Catalogue  3  of  Hanna  pneumatic 
riveters,  screen  shakers,  revolving  dumping  riddles. 
suction  oilers,  cold  metal  sawing  machines,  jib 
cranes,    etc. 

Wbiting  Foundry  Equipment  Co..  Harvey,  111. 
Catalogue  14  treating  of  Whiting  brass  foundry 
equipment  which  includes  furnaces,  blast  pipes, 
gratings,  tongs,  structural  work  for  pits,  tumblers, 
and   cranes. 

Charles  H.  Besly  &  Co.,  120-B  N.  Clinton  St., 
Chicago.  111.  Bulletin  17  of  the  Besly  wide-face 
ring  wheel  grinder.  Illustrated  with  examples  of 
work  done  and  details  of  the  pressed  steel  chuck 
and    geared    motion   lever    feed. 

Roller-Smith  Co.,  203  Broadway,  New  York  City. 
Pamphlet  on  "Junior-Imps,"  which  is  the  trade- 
name used  to  designate  Roller-Smith  small  direct- 
current  ammeters  and  voltmeters  for  battery 
charging  outfits,  small  switchboards,  and  similar 
applications. 

United  Engine  &  Mfg.  Co..  Hanover.  Pa. 
Bulletin  22  of  the  "Manley"  "long  range"  arbor 
press,  having  a  leverage  of  100  to  1  and  a  capacity 
of  ten  tons.  The  maximum  capacity  between 
standards  Is  twenty-one  inches  and  under  the  ram 
forty    Inches. 

Jenckes  Knitting  Machine  Co.,  Pawtticket.  R.  I. 
Circular  descrlblni;  the  Chcrnack  multiple  lathe  for 
rough-turning.  This  machine  turns  live  pieces  about 
ten  inches  in  length  and  from  three  to  six  inches 
diameter  simultaneously  an<l  can  be  adjusted  to 
turn    fewer    pieces   of    greater    length. 

Bantam  Anti-Friction  Co..  Bantam,  Conn.  Pam- 
phlet called  "Shopology."  a  statement  of  general 
authority  and  relations  of  employes,  that  is  placed 
in  the  hands  of  each  employe  and  all  new  men 
when  put  to  work.  This  booklet  concludes  wltli 
some  elllclency  axioms  of  general  application  In  all 
manufacturing   plants. 

Huther  Bros.  Saw  Mfg.  Co..  IIOS  University  Ave.. 
Rochester,  N.  Y.  Pamphlet  descriptive  of  the 
Huther  Inserted-tuoth  milling  saw,  which  comprises 
two  crucible  steel  plates  between  which  are  riv- 
eted high-speed  steel  teeth.  The  saw  is  designed 
for  thin  and  fast  cutting,  and  it  Is  claimed  that 
It    will    withstand    severe    strain    and    shock. 

Clarence  E.  Van  Aukon  Co.,  216  N.  Clinton  St., 
Chicago,  111.  Circular  of  the  Van  Auken  hacksa-w. 
Illustrating  and  describing  a  hacksaw  machine  with 
two  opposed  blades  working  on  opposite  sides  of 
the  stock  simultaneously.     The  claim  is  made  that 
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Hammacher.  Schlemmer  &  Co..  4th  .\ve.  and 
13th  St.,  New  York  City.  Circular  of  "MeUUte" 
cloth  furnished  In  rolls  of  Bfty  yards  each.  This 
form  of  abrasive  cloth  is  economical  for  shop  use, 
as  it  eliminates  considerable  waste.  The  rolls  are 
supplied  in  widths  from  Vi  inch  to  2^  inches  and 
In   grits   Nos.   3/0   to  3%. 

Foxboro  Co..  Foxboro.  Mass.  Bulletin  98  on 
Foxboro  recording  gages  for  continuously  record- 
ing on  a  paper  chart  the  amount  and  duration  of 
fluctuation  in  vacuum  or  pressure.  The  booklet 
illustrates  these  gages  and  some  of  the  charts  made 
by  them,  and  gives  price  lists  of  recording  pres- 
sure   gages   and    recording    vacuum    gages. 

Porter-Cable  Machine  Co..  Syracuse.  N.  T. 
Circular  of  the  Porter-Cjible  manufacturing  lathe, 
especially  designed  for  the  economical  production 
of  duplicate  parts  In  large  quantities.  The  lengths 
of  bed  are  S2  and  33  inches,  having  capacity  be- 
tween centers  of  12  and  18  Inches,  respectively. 
The  swing  is  9  Inches  over  the  bed. 

New  Departure  Mfg.  Co.,  Bristol,  Conn.  BuUetln 
Rl  FK.  "Ball  Bearing  Mounting  for  Large  Blower:" 
.'»2  FE,  "Ball  Bearing  Installation  in  Ammonia 
Compressor  for  Refrigerating  Work:"  83  PK, 
"Methods  of  Retaining  Lubricant  in  Bearing  Hous- 
ings where  Stream  Lubricant  Is  Necessary:"  M  FE. 
"Mounting  Ball  Bearings  In  Self-aligning  Housings." 

Sprague  Electric  Works  of  General  Electric  Co., 
527-531  W.  34th  St..  New  York  City.  BuUetlnB 
49126  and  49127  on  oconators  for  use  In  cold  storage 
warehotises.  and  ozonators  for  use  in  stores,  re- 
spectively. This  equipment  Is  used  for  deodorlxloff 
the  air  in  storage  rooms  where  food  is  kept  or 
in  other  places  where  the  air  becomes  rapidly 
contaminated. 

Eeuffel  &  Esser  Co..  127  Pulton  St..  New  York 
City.  Pamphlet  of  "Simplex"  lettering  templets 
for  lettering  and  numt>erlng  drawings  without  any 
preliminary  layout.  The  work  can  lie  done  uni- 
formly and  rapidly  by  a  person  who  has  had  no^ 
previous  experience  In  lettering  by  means  of  these* 
templets.  Either  ink  or  pencil  can  be  used, 
siwclal  glass  pens  being  made  for  working  with 
ink. 

Southwark  Foundry  &  Machine  Co..  430  Wash- 
ington Ave..  Philadelphia.  Pa.  Circular  of  the 
McMeana-Bosler  outting-olt  machine  for  cnttlnr 
rounds  from  one  to  thirteen  inches  diameter  Into 
shell  blanks.     The  machine  consists  of  a  powerful 
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The  No.  1 '  2  Cincinnati  Universal  Cutter  and  Tool  Grinder 

Patent  Rishtt  Fully  Reacrvcd 


You  wouldn't  think  of  using  lathe  tools  with 
the  wrong  clearance.  On  milling  cutters 
correct  cleai'ance  is  even  more  important. 
Incorrect  cutter  clearance  will  reduce  the 
output  of  your  milling  machines  as  much  as 
twenty  per  cent. 

Clearance  depends  upon  certain  mathe- 
matical relations  between  the  cutter  and 
the  grinding  wheel. 

To  obtain  these  on   the   ordinary   grinder 
requires  several  measurements  and  refer- 
ence to  diagrams,  tables  or  charts. 
Tne  average  operator  doesn't  understand 
these  and  after  a  couple  of  trials  grinds 
until  the  clearance  looks  right — and  your 
milling  department  suffers. 
Compare  the  Cincinnati  method.     After  a 
simple  preliminary  setting  the  swivel  head 
is  revolved  the  desired  amount,  the  clear- 
ance angle  being  read  direct  from  the  dial — 
the   cutters   are  ground   with   the   correct 
clearance — and    your    milling    department 
profits. 
This  is  only  one  of  our  exclusive  features. 


Method  of  •citing  fo 


Catalogue  teUs   them   all. 


Cincinnati   Milling   Machine   Company 

CINCINNATI  OHIO,  U.  S.  A. 
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headntoi'k  driven  by  clottrli;  motor  and  six  seta 
of  cutlers  worked  by  air  eylinders.  The  rate  of 
prodiK-tlon  Is  eli:liin'd  to  be  six  cuts  on  5V4-inch 
rounds  In  slxlj-llve  Horonds. 

Harrison  Safety  Bollor  Works,  Seventeenth  St. 
and  AllcKhcny  Ave.,  IMiiladclphiii,  I'a.  liooklet  en- 
titled, ••[•'liihi!  and  StopiiluK  of  Waste  In  Modern 
Holler  Uooni'  '  Tlie  value  of  feed-water  and  con- 
densate meters  us  nids  In  the  munagement  of 
power  plants  Is  pointed  out.  With  a  feed-water 
meter  ln»t!ille<l  It  Is  possible  to  measure  the  effect 
of  chunues  in  bolbir  room  nmnat;ement  and  thus 
to    Ux    on    the    most   economical    practice. 

Industrial  Controller  Co.,  8.10-890  Greenbush  St., 
Mllwankee.  Wis.  Handbook  No.  4  of  I.  C.  con- 
trolling (levl<>cs,  comprislu);  1).  C.  motor  starters; 
D.  C.  sjicetl  regulators;  A.  t'.  motor  starters;  A.  C. 
■peed  regulators;  D.  C.  automatic  starters;  D.  C. 
•turtliig  speed  regulators;  accessories;  battery 
charging  rlic-o.-Jtats  ami  resistance  units;  and  field 
rheostats.  Walker  Hros.  &  Ilavilund  of  New  York, 
I'hllaclclphla  and  Chicago,  arc  llie  general  sales 
agents. 

American  Metal  Products  Co.,  3009-3021  Lisbon 
Ave.,  Milwaukee,  Wis.  Circuiars  of  "Anipco" 
bronzes  which,  in  sand  cnslings.  have  n  range  of 
tensile  strength  from  .10,000  to  100.000  pounds  per 
square  Inch  ami  an  clastic  limit  of  2.').000  to  45.000 
pounds  per  scjuare  Indi.  When  forged,  hammered, 
rolled  or  ilniwn,  the  tensile  strength  Is  as  high 
as  150,000  pounds  per  sipmre  Inch.  ■  Die-casting 
"Anipco"  bronze  is  successfully  cast  in  iron  or 
steel  molds  without  causing  rapid  deterioration  of 
the    molds. 

Westinghouse  Eloctrio  &  Mfg.  Co.,  Kust  Pitts- 
burg, I'a.  l.eatlcts  2389  and  2390  dealing  with 
belt-driven  and  eusinc-drlven  alternating-current 
generators,  respectively,  with  capaiitics  ranging 
from  25  to  1750  klUovolt  amperes;  l.arl.l  :!7H7  on 
type  CS,  large  squirrel-cage  IndMiliuii  ni'.tnrs.  tie- 
signed  for  heavy-duty,  con»tant-s|iccil  cimtinuous 
service;  and  leallet  3811  on  installations  of  electric 
drive  In  .steel  mills,  with  curve  indicating  the 
growth  of  this  form  of  power  in  steel  mills 
throughout    the   country. 

Ingersoll-Rand  Co.,  11  Itroadway,  New  York  City, 
has  issued  two  booklets,  Forms  70  and  0201.  Vurm 
76  Is  au  8U-iiage  catalogue  entitled  "Water  Lifted 
by  Compressed  Air,"  and  describes  in  detail  the 
air  lift  system  of  pumping,  form  9201  is  a  128- 
page  catalogue  on  "Calyx  Core  Drills."  The  prin- 
cipal function  of  the  core  drill  Is  the  determination 
of  the  character,  order,  thickness  and  extent  of 
the  strata  beneath  the  earth's  surface  by  means 
of  cylindrical  cores  extracted  by  the  drill.  In 
coal  and  metal  mines,  stone  quarries,  contract 
work,  canal  or  tunnel  developments  projected,  etc., 
the  core  drill  Is  u.sed  to  prospect  the  unknown  for- 
mation and  give  the  engineers  al)solute  knowledge 
of    the    formation    that    must    be    excavated. 

American  Express  Co..  (i.l  Hroaihvay,  New  York 
City.  Booklet  entitled  "foreign  Trade  liuildlng," 
dealing  with  the  estaldishuient  of  trade  abroad. 
The  company  has  had  more  than  a  quarter  of  a 
century  of  actual  business  exiKMience  in  the  foreign 
field,  and  the  hcnellt  of  its  experience  is  offered 
to  American  uuimifac-tiircrs  in  the  hope  that  they 
will  fully  appreciate  the  importance  of  starting 
right.  The  foreign  trade  luformatiou  bureau  will 
furnish  general  information  on  any  country  regard- 
ing language,  currency  and  exchange  conditions, 
weights  and  measures,  sleaniship  lines  and  routes, 
postal  regulations,  distribuliuu  .^f  imports  and  ex- 
ports, conipetitiuu.  trade  coiulitions,  catalogue  re- 
quirements, invoice  regulations,  insurance,  collec- 
tions,   patent   and   trade-mark    laws.    etc. 

TRADE  NOTES 

Hyatt  Roller  Bearing  Co.,  Newnrk.  N.  J.,  has 
appointed  J.  D.  Mouney  niannKor  of  its  conuuereial 
department.  Mr.  Mooney  wiia  fornierly  in  cliarge 
of  the  Itelting  sales  for  the  B.  1''.  Goodrich  Co., 
Akron,    Ohio. 

J'afnir  Bearing  Co.,  New  lirltain,  Conn.,  recently 
opened  a  new  branch  ollice  at  39  S.  Clinton  St.. 
Chicago.  111.,  with  D.  D.  Davis  as  manager.  This 
oftlce  was  established  to  take  care  of  the  Increased 
business  developing  Jn    the   western    territory. 

C.  &  C.  Electric  &  Mfg.  Co..  Garwood,  N.  J., 
will  exrlusively  maniifurlure  the  horizontal  and 
vertical  ball  bearing  motor  generator  sets  for  mov- 
ing picture  machines  and  battery  charging  outtits, 
designeil    and    patented    by    llalbert    P.    Hill. 

Van  Dorn  &  Button  Co.,  Cleveland,  Ohio,  spe- 
elaliat  in  gears  and  gear  cutting,  has  moved  its 
New  York  office  from  T.O  Church  St.  to  5.10  W. 
34th  St.  Frank  Van  Anden  lias  l)een  appointed 
district  sales  manager  In  charge  of  the  New  York 
office. 

Standard  Mfg.  Co..  Ilrldgeport,  Conn.,  has  made 
plans  to  increase  the  working  floor  space  of  its 
plant  approximately  13.000  sqnare  feet.  The  in- 
crease has  been  found  necessary  to  properly  take 
care  of  the  lar^'e  volume  of  work  ou  hand  and  of 
the    probable    future    business. 

American  Vanadium  Co.,  32r>  Vanadium  lildg., 
Pittsburg.  Pa.,  has  developed  a  eurbon-vanadium 
forging  steel  which  is  claimed  to  give  all  the  phys- 
ical requirements  of  heat-treated,  quenched  and 
tempered  plain  carbon  steel  forglngs  of  like  sec- 
tion, without  Ilea  t- treatment  other  than  simple 
annealing. 

Phoenix  Mfg.  Co.,  Eau  Claire.  Wis.,  builder  of 
machine  tools,  has  opened  au  eastern  office  at  1430 
W.  Sixth  St.,  Cleveland,  Ohio.  In  charge  of  W.  L. 
Uarrlson.  For  the  past  two  years  the  company 
has  made  a  specialty  of  turret  attachments,  such 
aa  four-tool  turret  toolposts  and  four-  and  six-hole 
carriage    turrets. 

V.  S.  Electrical  Mfg.  Co.,  459-461  K.  Third  St., 
Los  Angeles.  Cal..  manufacturer  of  direct-  and 
alternating-current    machinery    will    immediately    re- 


build ItB  factory,  destroyed  by  flre  October  27. 
The  company  requests  catalogues  of  maciiine  tools 
and  other  eiiulpiueut  used  In  the  manufacture  of 
electrirul   motors. 

Sprague  Electric  Works  of  General  Electric  Co., 
527-r,;U  W.  34th  St..  New  York  City,  bus  recently 
opened  a  sales  office  in  the  Provident  Itank  Iltdg., 
Cincinnati,  Ohio,  tinder  the  managemeot  of  Frank 
II.  Hill.  The  Clucinoati  office  bus  been  estab- 
lished to  facilitate  tlie  prompt  and  efficient  hand- 
ling  of    the    iuereasing    business   iu    that    section. 

Kelly  Reamer  Co..  Cleveland,  Ohio,  manufac- 
turer of  the  Ivelly  type  reamers,  has  recently 
brought  out  a  special  type  of  reamer  for  shell 
and  shrapnel  work,  and  the  orders  have  accumu- 
lated so  rapidly  that  plans  are  nmde  for  doubling 
the  capacity  of  the  plant.  The  company  now  occu- 
pies the  entire  Moor  of  the  building  iu  which  It  is 
located. 

W.  P.  Bavis  Machine  Co.,  30.'>  St.  Paul  St., 
Itocheater,  N.  Y.,  hu«  been  purehased  by  J.  M. 
Fitzgerald  and  nsHoclates  and  the  name  lias  been 
changed  to  the  Davis  Machine  Tool  Co..  Inc.  The 
•■apaclty  of  the  plant  will  be  considerably  enlarged. 
F.  H.  Itrown,  who  lias  been  with  the  company  for 
years  as  secretary  and  treasurer,  will  be  retained 
aa  assistant  to  the  president.  The  cipitalization 
is   $750,000. 

Cleveland  Galvanizing  Works  Co.,  Cleveland, 
Ohio,  has  acquired  an  entire  city  Ido.-k  iidjaeent 
to  its  works  at  K.  Cooper  Ave.  and  Pennsylvania 
U.  U.  The  additional  property  will  permit  the 
company,  which  manufactures  u  line  of  weldless 
wire  cliain.  sash  chain,  and  chain  of  nil  kinds,  to 
greatly  enlarge  its  plant.  The  demands  for  its 
I>roduct  are  now  much  greater  than  the  capacity 
of   the    present    plant. 

Hess-Bright  Mfg.  Co.,  Front  St.  and  Erie  Ave., 
I'liiiiidi'lphiu.  Pa.,  whose  rights  under  the  Conrad 
pa  (en In  oti  ball  bearings  were  sustained  l>y  broad 
decisions  rendered  by  the  United  States  courts. 
has  licensed  the  Standard  Itoller  Hearing  Co., 
Philadelphia,  Pa.,  the  New  Departure  Mfg.  Co.. 
Rristol,  Conn.,  Gurney  Ball  Hearing  Co..  James- 
town, N.  Y..  and  the  U.  S.  Ball  Bearing  Co., 
C/liicago.  to  manufacture  ball  bearings  under  the 
Conrad    patents. 

Springfield  Grinding  Co.,  Springfield,  Mass..  man- 
ufacturer of  ai)rusive  wheels,  has  ln.-en  Incorporated 
with  an  authorized  capital  of  $400,000.  The  com- 
pany will  operate  the  abrasive  plant  in  Chester, 
Mass..  formerly  operated  by  the  Massassolt  Co. 
This  plant  was  sold  last  August  at  a  foreclosure 
sale  to  Dwight  O.  Gilmore  of  Springfleld.  who  will 
act  as  president  of  the  new  company.  A.  D. 
Kobinson   of   Westfleld,    Mass.,    is   vice-president   and 

C.  J.  Wetsel  treasurer.  The  factory  manager  Is 
A.    F.    Blouiu. 

National  Tool  Co.,  Cleveland,  Ohio,  manufac- 
turer of  milling  cutters,  reamers,  taps  and  other 
small  tools,  has  recently  made  important  additions 
to  its  plant  which  will  considerably  increase  the 
shop  capacity.  The  new  building  for  heat-treat- 
ment is  constructed  along  original  lines  worked 
out  by  Va],  Noli,  president  and  general  manager. 
Mr.  Noll  has  spent  many  years  in  the  manufac- 
ture of  snmll  tools,  and  during  the  past  ten  years 
has  built  up  an  Independent  business  under  tlie 
name  of  National  Tool  Co.  A  new  office  building 
will    be    erected    at    an    early    date. 

F.  H.  Kappen  &  Son,  Milwaukee.  Wis.,  have 
opened  an  office  at  93  W.  Water  St.,  for  the  sale 
of  wood-  and  iron-working  nmchinery  and  other 
specialties.  They  have  taken  over  the  merchan- 
dise and  nuichinery  of  the  O.  L.  Packard  Machin- 
ery Co.  and  in  addition  will  act  aa  manufacturers' 
agents.      V.    II.    Kappeu    was    connected    with    the 

0.  L.  Packard  Machinery  Co.  aa  salesman  and 
manager  up  to  1891,  when  the  Kappen  corporation 
was  formed  of  which  he  became  secretary  and 
treasurer,  lialph  A.  Kappen,  the  Junior  member, 
has  been  active  in  the  same  business  in  various 
capacities    for   about    five    years. 

Billings  &  Spencer  Co.,  Hartford,  Conn.,  has 
reorganized  under  the  general  law  of  Connecticut 
and  iucreased  its  capitalization  from  $200,000  to 
$.")00.000.  The  limitations  of  the  company's  old 
charter  made  necessary  the  organization  of  a  new 
corporation  in  order  to  increase  its  capital.  The 
Billings  &  Spencer  Co.,  which  has  taken  over  the 
entire  assets  and  business  of  the  old  corporation, 
has  assumed  its  liabilities.  The  officers  are:  O.  E. 
Billings,  president  and  general  manager;  F.  C. 
Billings,    vice-president    and    superintendent;    Lewis 

D.  Parker,  treasurer;  B.  n.  Stocker,  secretary; 
and  F.  II.  Stocker,  assistant  secretary  and 
treasurer. 

Simonds  Mfg.  Co.,  Fitchburg,  Mass.,  has  signed 
contracts  with  the  United  States  Steel  Corpora- 
tion for  license  and  with  the  American  Bridge  Co. 
for  the  installation  of  a  five  to  six  gross  ton 
Ileroult  three-phase  electric  melting  furnace.  The 
results  obtained  by  the  company  with  electric  fur- 
naces during  the  past  live  years  have  Indicated 
to  its  engineers  that  a  larger  furnace  of  the  tyi>e 
now  building  would  be  desirable.  It  Is  expected 
that  the  complete  Installation  will  be  one  of  the 
best  yet  made  In  this  country  for  the  manufacture 
of  high-grade  carbon  and  alloy  steels.  The  new 
furnace    will    be    put    into   operation    about   January 

1.  191G. 

Walker  M,  Levett  Co.,  10th  Ave.  and  36th  St.. 
New  York  City,  maker  of  "Magnallte"  pistons 
for  gas  eugiuea.  furnished  the  pistons  for  all  the 
American  cars  entered  In  the  3.'i0-nille  Astor  cup 
race  that  was  run  Octolwr  9.  Of  the  eight  cars 
that  finished  "In  the  money.**  only  one  had  pis- 
tons of  another  make,  these  being  machlne<l  from 
snli<l  steel  billets.  In  the  foreign  cars  that  were 
compelled  to  drop  out  of  the  race  because  they 
were  unable  to  withstand  the  terrific  strains  Im- 
posed In  the  lOZ-mlle  an  hour  pace,  broken  con- 
necting-rods   proved    the    biggest    factor,    thus    em- 


phasizing the  importance  of  eliminating  aa  much 
weight    as    possible    In    reciprocating    parta. 

Hoover  Steel  Ball  Co.,  Ann  ArlK>r,  Mich.,  has 
increased  lU  capiUl  stuck  from  $200,000  to  $500,000. 
the  addition  of  capital  being  required  for  further 
expansion  of  the  couipany's  business.  In  the  past 
twelve  luoiitbs.  the  company  has  erected  three  new 
buildings,  afTordlug  3U.000  s(|iiare  feet  additional 
floor  space,  and  has  installed  ball-making  luacbloery 
worth  $100,000.  But  these  udditiuns  to  the  pro- 
ductive capacity  were  not  sulbclent  to  provide  for 
the  Increaaed  demand  for  steel  balls.  Last  Jan- 
uary the  company  brought  out  u  n<-w  ball  known  aa 
the  "Micro-<-bronie"  steel  ball.  Within  six  months, 
orders  had  lieen  Imoked  for  approximately  $800,000 
worth  of  these  new  balls,  which  bud  met  wUb 
general    approval. 

H.  E.  Parsons  Co.,  Bridgeport.  Conn.,  which  for 
the  past  forty-three  years  has  been  iu  operation  at 
the  corner  of  Barnum  Ave.  and  llallet  St..  will 
now  be  controlled  by  other  parties  interested  very 
closely  in  the  product  of  the  <-outern.  The  busi- 
ness was  started  Iu  a  Numll  way  by  R.  E.  Par- 
sons, who  until  recently  was  the  controlling  stock- 
holder, but  wlio  on  account  of  advancing  yeara 
•  wisheil  to  he  relieved  of  his  restKinslbllity  in  the 
concern.  His  hoblings  were  bought  by  Clurence  E. 
Bilton,  president  of  the  Standard  Mfg.  Co..  and 
Frederick  Bhodes,  treasurer  of  the  Sulfa  Textile 
Mfg.  (^o.  These  gentlemen,  together  with  John 
W.  Cottrell.  the  inesident  of  the  U.  E.  Parsons 
Co.,  will  conduct  the  business  as  heretofore  under 
the    same    name. 

S.  K.  F,  Ball  Bearing  Co.,  50  Church  St.,  New 
York  City,  announces  that  Frank  A.  Vanderllp  of 
the  National  City  Itank  has  been  elected  director 
of  the  S.  K.  F.  Bull  Bearing  Co.  of  Hartford.  The 
company  was  recently  incorporatetl  under  the  lava 
of  Connecti<'ut  for  the  purpose  of  taking  over  tba 
business  of  tlie  S.  K.  P,  Ball  Bearing  Co.  of  New 
York,  a  house  importing  ball  t>earlug8  made  Id 
Sweden.  The  new  company  has  uctjuired  the  right 
to  manufacture  S.  K.  F.  ball  bearings  In  America 
from  the  .Swedish  company  and  Is  about  to  erect  a 
factory  for  this  purpose  at  Hartford.  Conn.  It  haa 
a  fully  )>uld  up  capital  of  $2,000,000.  The  board 
of  directors  will  ,vngl»t  of  B.  M.  W.  HansoD, 
Franklin    B.    KIrkbrlde.    A.    Carlunder,   d.    Wluqulat, 

B.  G.   Prytz  and   Frank   A.    Vanderllp. 

Federal  Machinery  Sales  Co.,  12  N.  Jefferson  St., 
Chicago,  III.,  has  comrdeted  Its  organization  and 
leased  the  building  which  was  formerly  occupied 
by  the  Niles-Beuicnt-Pond  Co.  and  the  Pratt  A 
Whitney  Co.  The  company  is  incorporated  with  an 
authorized  capitalization  of  $50,000.  The  officera 
are:  James  L.  Gough,  president;  J.  B.  Doan,  vice- 
president;  Charles  T.  Bush,  treasurer;  and  Jamea 
Jay  Sheridan,  secretary.  Mr.  Gough  has  had  long 
experience  in  the  machine  tool  business  from 
his  connection  with  several  prominent  liouses.  Mr. 
Doan  and  Mr.  Bush  need  no  Introduction  to  the 
trade,  having  been  associated  as  vlce-presldeut  and 
general  manager  of  the  American  Tool  Works  Co., 
Cincinnati,  and  the  Charles  A.  Strellnger  Co.  of 
Detroit,  respectively.  Mr.  Sheridan  la  a  prominent 
Chicago  attorney.  The  new  organization  will  han- 
dle a  complete  line  of  new  and  used  machine 
tools   and    allied    lines. 

Nicholson  File  Co.,  Providence,  R.  I.,  has  beeo 
made  a  member  of  the  Rice  Leaders  of  the  World 
Association.  The  company  was  Incorporated  Id 
Rhode  Island  in  1S64  to  manufacture  files  and 
rasps.  Its  main  plant  and  offices  are  In  Providence 
and  other  factories  are  maintained  at  PatersoD, 
N.  J.,  Anderson.  Ind.,  and  Port  Hoiw,  Ontario, 
Canada.  William  Thomas  Nicholson,  founder  of 
the  company,  while  operating  a  small  machine  shop 
of  his  own,  built  his  tirst  file-cutting  machine. 
The  superior  merits  of  Nicholson  files  soon  became 
known  and  the  business  grew  rapidly.  The  com- 
pany manufactures  at  Its  Providence  plant  alone 
more  than  3500  kinds  of  standard  files.  The  offi- 
cers are:  Samuel  M.  Nicholson,  president  and  gen- 
eral  manager;    Walter   W.    Griffith,    seiretary;    Paul 

C.  Nicholson,  vlce-presiilent ;  Henry  W.  Harman, 
assistant  treasurer;  Harold  C.  Field,  assistant 
secretary;  Ernest  S.  Craig,  assistant  to  the  presi- 
dent; and  Wallace  L.  Pond,  manager  sales  de- 
partmeut. 

Hyatt  Roller  Bearing  Co..  Newark.  N.  J.,  an- 
nounces that  the  increase  in  Its  business  has  ao 
far  exceeded  expectations  that  the  construction  of 
three  buildings.  Instead  of  one.  as  planned,  haa 
become  Imperative.  A.  P.  Sloan,  general  manager 
of  the  company,  states  that  business  everywhere  la 
going  forward  and  his  company  must  not  be  Ivchlnd- 
liand  in  preparing  for  it.  The  three  new  bullillnga 
will  increase  the  facilities  by  one-third.  When 
they  are  complete,  tlie  company  will  have  a  total 
of  over  tiOO.OOO  square  feet  floor  apoce  devoted  ex- 
clusively to  the  manufacture  of  roller  bearings, 
which  will  make  It  by  far  the  largest  plant  of  Ita 
kind  in  the  world.  Two  of  the  new  buildings  will 
be  twin  structure.^,  each  200  feet  long,  50  feet 
wide,  and  eight  stories  high.  The  third  building 
will  be  90  feet  wide,  110  feet  long  nnd  six  stories 
high.  The  twin  buildings  will  be  used  for  presa 
work,  assembly  of  roller  bearing  parts  and  ship- 
ping. The  other  structure  is  especially  designed 
for  the  heat-treating  processes  so  Important  In 
bearing  manufacture.  The  heat-treating  building 
will  be  provided  with  on  elaborate  ventilation  sys- 
tem which  will  Insure  that  the  men  may  work  at 
all  times  In  comfort.  A  central  duct,  which  In- 
creases In  size  from  the  first  floor  to  the  top. 
changes  all  the  air  on  each  floor  every  minute. 
The  system  Is  operated  by  four  fans,  each  ten  feet 
in  diameter,  located  in  a  housing  on  the  roof.  The 
gases  will  be  taken  out  through  separate  ducta 
that  lead  directly  to  the  main  flue.  By  this  aya- 
tem.  the  employes  will  suffer  no  inconvenience  from 
combustion  gases  or  excessive  heat.  The  heat- 
treating  building  Is  l»elng  constructed  of  relD- 
forced  concrete  and  brick  veneer,  while  the  twiD 
buildings   are    to   be   of   concrete,    steel    and   brick. 
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News  in  Advertising 

"Milling  150  Transmission  Cases  a  Day";  "Machining  150 
Universal  Joint  Housing  Caps  in  10  Hours";  "Cutting  6,000 
Gears  Per  Day  on  Gear  Hobber" ;  "Machining  200  Grenade  Bodies 
Per  Hour — labor  cost  15  cents  per  hundred — material,  cast  iron — 
operations:  faced,  chamfered,  bored,  seated  and  tapped";  "Thread- 
ing 200  Cylinder  Plugs  Per  Day";  "Cutting  these  Big  Drop 
Forged  Steel  Sprockets  14  inches  pitch  diameter,  one  inch  face, 
7  teeth,  5  at  a  time  on  Gear  Cutter." 

We  could  quote  dozens  of  similar  headlines  and  sentences  from 
Machinery's  advertising  pages,  but  the  foregoing  will  serve  as 
well  as  a  hundred  quotations  would,  to  indicate  the  highly  inter- 
esting character  of  a  great  deal  of  the  advertising  now  regularly 
published  in  Machinery.  Mechanical  executives  tell  us  that  they 
scan  the  advertising  pages  of  Machinery  as  a  staff  officer  studies 
despatches  from  the  firing  line.  They  find  it  absolutely  necessary 
to  keep  in  touch  with  this  vital  news,  fresh  from  the  shops — from 
the  most  efficient  shops.  Mechanical  advertising  now  has  its  own 
staff  correspondents,  its  field  force,  gathering  the  news  right  in 
the  shops  where  the  tools  are  at  work,  yielding  under  highly  com- 
petitive conditions  the  last  ounce  of  power  and  efficiency  that  is 
in  them. 

The  man  responsible  for  results  appreciates  the  shop  data  and 
photographs  of  operations  above  the  ordinary,  which  the  advertis- 
ing in  Machinery  now  gives  him ;  and  he  has  discovered  that  this 
important  data  is  to  be  found  practically  nowhere  but  in 
Machinery's  advertising  pages.  Machinery  has  organized  the 
work  and  is  the  only  journal  that  has  developed  and  maintains  an 
adequate  field  force  of  trained,  technical  men  to  do  that  and  noth- 
ing else.  Practical  men  will  appreciate  the  fact  that  this  is  no 
work  for  ordinary  photographers.  All  shop  operations  look  alike 
to  them,  and  they  would  rather  show  a  lathe  resting  on  a  lovely 
landscape  than  to  show  the  tool  in  an  ordinary  shop  environment 
demonstrating  extraordinary  efficiency.  It  takes  a  man  with 
practical  shop  experience  to  sense  the  unusual  job — one  which 
means  high  productive  capacity  and  lower  costs. 

Efficiency  News  we  would  call  such  advertising.  Machinery's 
Selling  Service  is  the  name  by  which  it  goes  in  the  trade.  The 
data  presented  again  and  again  in  the  advertising  pages  starts 
many  an  executive  checking  up  his  own  shop  methods  and  results 
when  he  reads  what  others  are  doing  with  the  same  kind  of  tools 
he  has,  or  with  the  more  efficient  tools  which  he  should  have.  There 
is  hardly  any  service  Machinery  can  render  the  mechanical  field 
of  greater  practical  value  than  this. 
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of  Dic-Pre  s  sed  Cas  i  i  n^s 


Edward  K  Ham  mond 


HILE  the  produi- 
t  i  o  n  of  die- 
pressed  c  a  s  t  - 
ings  has  only 
become  of  im- 
portance in  this 


Until     recently,     the     production     o! 
limited     practically    to    one     of    two 
pieces   from    bar   stock   or   casting   th 
advantage  of  the  former  method   lies 
material    that    Is   converted    into   scrap 


many  machine  parts  was 
lethods — either  turning  the 
n  in  sand  molds.  The  dls- 
I  the  large   proportion  of  the 

and    It    Is   well    known   that 


country  since  the  outbreak  of 
the  European  war,  this  pro- 
cess of  improving  the  quality 
of  soft  metal  castings  has 
been  used  in  Germany  for 
some  years  in  making  a  great 

variety  of  parts.  An  idea  of  the  range  of  work  for  which 
this  method  of  manufacture  is  adapted  will  be  obtained  from 
the  fact  that  the  Allgemeine  Elektricitiits  Gesellschaft,  Berlin, 
Germany,  is  producing  over  5000  different  parts  in  this  way. 
The  term  "die-pressed  casting"  is  used  to  denote  a  part  which 
is  made  by  pressing  the  metal  to  the  required  shape  in  a  suita- 
ble die,  and  the  pieces  which  can  be  produced  vary  greatly 
in  shape  and  size.  Parts  with  long  extensions  or  undercuts 
may  be  made  with  satisfactory  results,  and  there  are  several 
metals  which   lend   themselves  to  this  method   of  treatment. 

Die-pressed  castings  are  used  as  a  substitute  for  ordinary 
castings,  over  which  they  possess  several  noteworthy  advan- 
tages. The  finish  obtained  is  equal  to  that  secured  on  die- 
castings,  and  in  many  cases  no  subsequent  machining  opera- 
tion is  required;  but  where  a  very  fine  tinisU  is  necessary  die- 
pressed  castings  have  a  further  advantage  over  ordinary 
castings  in  that  they  are  of  absolutely  uniform  size  and  give 
no  trouble  when  a  magazine  attachment  is  employed  to  feed 
them  to  a  chucking  lathe  for  performing  the  finishing  opera- 
tion. Another  important  feature  is  that  there  is  no  hard 
outer  skin,  as  in  the  case  of  ordinary  castings,  and  as  a  result, 
the  life  of  the  cutting  tools  is  considerably  increased. 

The   high    pressure   under    which    die-pressed    castings    are 


the  bastings  produced  in  sand  molds  are  likely  to  be  defective 
from  several  causes.  These  objectionable  features  have  been 
overcome  by  the  development  of  a  method  for  making  "die- 
pressed**  castings  which  can  be  brought  extremely  close  to  the 
required  dimensions  of  the  part,  with  a  smooth  surface  and  uni- 
form structure  of  the  metal.  Such  defects  as  blow-holes,  pin- 
holes, etc.,  which  occur  in  ordinary  castings,  are  not  found  In  die- 
pressed  castings.  The  method  is  applicable  for  use  in  producing 
a  great  variety  of  parts,  and  that  it  may  be  successfully  applied 
on  a  commercial  scale  Is  attested  by  the  fact  that  thousands  of 
different  parts  are  being  produced  by  It  In  the  leading  manufac- 
turing countries  of  Europe.,  Brass,  bronze,  copper,  aluminum, 
nickel  and  other  metals  lend  themselves  to  this  treatment. 


formed  results  in  the  produc- 
tion of  a  very  dense  metal, 
the  tensile  strength  of  which 
has  been  increased  about  15 
per  cent  by  the  mechanical 
treatment;  and  all  such  de- 
fects as  blow-holes,  pin-holes, 
and  other  imperfections  found 
in  ordinary  castings  are  elim- 
inated. An  idea  of  the  mag- 
nitude of  the  refining  action 
which  takes  place  will  be 
gathered  from  the  photomicrographs  of  the  metal  before  and 
after  being  pressed  in  the  die,  which  are  reproduced  in  Figs. 
3  and  4.  These  show  a  magnification  of  fifty-five  diameters. 
In  many  cases  the  cost  of  producing  die-pressed  castings  is 
lower  than  the  cost  of  making  ordinary  castings,  and  the 
method  is  much  cleaner.  The  metal  is  generally  worked 
hot,  but  it  is  sometimes  feasible  to  perform  the  pressing  opera- 
tion on  cold  metal,  the  shape  of  the  parts  to  be  formed  and 
the  metal  from  which  they  are  to  be  made  being  the  govern- 
ing factors.  The  selection  of  a  suitable  metal  for  the  work  is 
extremely  important,  and  the  manufacturer  who  considers  the 
employment  of  this  method  for  making  his  castings  will  do 
well  to  give  this  matter  careful  consideration.  Die-pressed 
castings  of  brass,  bronze,  copper,  aluminum,  nickel  and  other 
metals  are  now  being  produced  in  this  country  with  satis- 
factory results.  In  making  brass  parts,  an  alloy  of  54  per  cent 
copper,  44  per  cent  zinc,  and  2  per  cent  lead  will  be  found  to 
give  satisfactory  results. 

The  dies  used  are  of  two  general  types.  Where  possible, 
the  metal  is  entirely  confined  in  the  die.  and  in  such  cases 
the  part  produced  has  a  uniform  surface  without  any  fin. 
For  certain  classes  of  work,  however,  it  is  necessary  to  employ 
dies  of  the  type  used  in  making  drop-forglngs.  and  parts  pro- 
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Fig.  1.     Die-preiaed  Castings  for  Use  on  Ozy-acetylene  Welding  Equipments,  Fhonographs,  Electrical  Apparatui,    Watchea.    etc. 


Examples  of  Die-pressed  Castings  for  Fuse  Parts  and  Simili 
note  High  Quality  of  Finish  that  is  obtained 


duced  in  dies  of  this  kind  have  a  fin  around  the  entire  peri- 
phery which  must  be  removed  by  a  subsequent  operation. 
In  both  of  these  types  of  dies,  but  more  especially  in  the 
type  where  the  metal  is  completely  confined,  the  pressure  is 
extremely  high. 
The  condition 
produced  is  es- 
sentially one  of 
hydrostatic  pres- 
sure, and  the 
dies  must  be 
carefully  d  e  - 
signed  to  with- 
stand this  pres- 
sure according 
to  the  estab- 
lished practice 
followed  In  de- 
signing h  1  g  h  - 
pressure  hy- 
draulic cylin- 
ders. 

Suggestions  in 

Beg-ard  to  the 

Design  of  the 

Dies 

After  gaining  some  experience  in  the  manufacture  of  die- 
pressed  castings,  the  designer  will  be  able  to  form  an  accu- 
rate opinion  as  to  the  pressure  capacity  of  the  press  required 
to  produce  a  given  part.  In  determining  the  unit  pressure 
which  the  die 
will  be  called 
upon  to  resist, 
he  will  divide 
the  number  of 
pounds  which 
represents  the 
pressure  c  a  - 
pacity  of  the 
press  by  the 
number  of 
square  inches 
in  the  cross- 
sectional  area 
of  the  space  in 
the  die  on  a 
plane  at  right 
angles  to  the 
line    of    travel 

of     the     ram.  ^^g     3      photomicrograph    of    Brass    Surface    be- 

This    will    give  ^^'®    being    subjected    to    Pressing    Operation 

.  .  — note    Coarse    Structure    of    Metal. 

I U  e       pressure  Magnification,    65    Diameters 


per  square  inch  which  will  be  set  up  in  the  die,  and  as  it  is 
linown  that  hydrostatic  pressure  acts  uniformly  against  the 
retaining  walls  in  all  directions,  it  will  be  an  easy  matter  to 
determine  the  total  pressure  on  the  walls  of  the  die. 

The  foregoing 
will  probably  be 
better  under- 
stood by  follow- 
ing through  the 
steps  in  an  act- 
ual example. 
Suppose  the 
size  of  the  die- 
pressed  casting 
and  the  metal 
from  which  it  is 
to  be  produced 
are  such  that  a 
press  develop- 
ing  100,000 
pounds  Is  r  e- 
quired,  and  that 
the  cross-sec- 
tional area  on  a 
line  at  right 
angles  to  the 
line  of  travel  of  the  ram  is  2  square  inches.  The  unit  pres- 
sure set  up  in  the  die  in  pressing  this  part  will  then  be: 
,100,000 

Assuming 
that  the  total 
surface  area  of 
the  die-pressed 
casting  to  be 
produced  is  3 
square  inches, 
the  total  pres- 
sure imposed 
upon  the  walls 
of  the  die  will 
be: 

3  X  50,000 
pounds  =  150,- 
000  pounds. 

The  walls  of 
the  die  will 
then  be  made 
of    the    neces- 

Fig.    4.      PhotouacroKr..„h    of    S.u,k.    Br..ss    after  SarV     thlckneSS 

being   subjected    to   Prossiny   Operation — note  to    Saf6ly    With- 
Improvemenl    in    Metal    Structure.  *  »    • 

Magnification.    6&    Diametert  StaUQ       tlllS 


■■  50,000  pounds  per  square  incli. 
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pressure,  the  design  being 
worked  out  according  to 
standard  practice  in  the  de- 
sign of  high-pressure  cylin- 
ders. 

In  addition  to  the  two  gen- 
eral classes  of  dies  referred 
to,  there  is  a  third  class 
which  is  really  a  special  case 
of  the  type  of  die  in  which 
the  metal  is  completely  en- 
closed. These  dies  are  made 
in  halves  in  order  that  they 
may  be  parted  to  remove  the 
work  in  a  manner  similar  to 
that  in  which  an  ordinary 
sand  mold  is  opened  to  take 
out  the  pattern.  Parts  which 
are  of  such  a  shape  that  they 
could  not  be  removed  from 
solid  dies  can  be  made  in 
split  dies  of  this  type.  It  will 
be  evident  that  any  ordinary 
clamping  device  for  holding 
the  halves  of  such  dies  to- 
gether would  be  entirely  in- 
adequate to  withstand  pres- 
sures up  to  150,000  pounds 
per  square  inch  which  are 
sometimes  developed  in  these 
dies.  The  method  employed 
consists  of  making  the  out- 
side of  the  die  so  that  it  will 
fit  into  a  tapered  shoe  pos- 
sessing ample  strength  for  holding  the  halves  of  the  die 
rigidly  in  place.  When  this  practice  is  followed,  It  is  cus- 
tomary to  have  the  knock-out  on  the  press  arranged  so  that 
it  will  lift  the  two  parts  of  the  die  out  of  the  shoe  on  the 
up-stroke.  As  the  ram  rises,  the  operator  removes  the  work 
with  a  pair  of  tongs  and  puts  a  fresh  blank  in  place  in  the 
die.  The  two  parts  of  the  die  are  then  released  and  allowed 
to  drop  back  into  place  in  the  shoe  ready  for  the  next 
operation.  Although  the  description  may  make  the  tool  ap- 
pear rather  complicated,  the  die  may  be  operated  quite  rapidly. 

It  has  been  stated  that  in  making  die-pressed  castings  of 
brass,  the  slugs 
of  metal  are 
heated  to  a  forg- 
ing temperature 
preparatory  T o 
pressing  them 
into  shape;  and 
it  will  be  evi- 
dent that  this 
tempera- 
ture  would  re- 
sult in  drawing 
the  temper  of  or- 
dinary tool  steel. 
As  a  matter  of 
fact,  the  contin- 
ual operation  of 
the  dies  on  hot 
metal  results  in 
raising  their 
temperature  to 
a  red  heat;  con- 
sequently, the 
steel  used  for 
making  the  dies 
must  be  of  a 
type  which  pos- 
sesses the  prop- 
erty of  red-hard- 
ness. To  pre- 
vent   danger    of 


..      Zoh   i    HaluioTimnn    Porcussion    Press    used    for   making    Nose 

Bbiapnel   Sheila — note   Compressed   Air   Nozzle    F  which   blowi 

Finished  Castings   into   Chute 


damaging  the  dies  through 
overheating,  each  of  the 
presses  is  equipped  with  a 
nozzle  which  delivers  a  blast 
of  air  onto  the  die  at  each  up- 
stroke of  the  press,  to  keep 
the  temperature  of  the  die 
down  as  far  as  possible,  and 
this  air  blast  serves  the  fur- 
ther purpose  of  blowing  all 
scale  and  other  foreign  mat- 
ter off  the  die. 

Tungsten  steel  is  the  mate- 
rial best  adapted  to  the  re- 
quirements of  making  dlea 
for  pressing  hot  metal,  but 
owing  to  its  high  price  at  the 
present  time,  it  would  be  ex- 
tremely costly  to  make  the 
(lies  entirely  from  this  mate- 
rial. As  a  result,  the  expe- 
dient has  been  adopted  of 
making  the  inner  part  of  the 
die  of  tungsten  steel  and 
shrinking  ope  or  more  ma- 
(hine  steel  collars  around  it 
to  give  the  required  strength. 
This  practice  is  similar  tolhat 
followed  in  the  construction 
uf  heavy  artillery,  and  in  ad- 
dition to  effecting  a  saving 
in  the  cost  of  material,  it 
also  affords  ample  strength, 
because    the    application    of 


Fig.   6.     Opposite  Side 


pressure  results  in  first  reducing  the  tensile  stress  in  the  die 
to  zero  before  any  stress  is  introduced  In  the  die  as  a  result 
of  the  pressure  set  up  while  pressing  the  work  to  the  required 
form. 

In  starting  to  design  a  pair  of  dies  for  use  in  the  manu- 
facture of  parts  where  the  metal  must  be  worked  hot.  allow- 
ance must  be  made  for  the  fact  that  the  pressing  operation 
is  performed  on  the  metal  at  a  red  heat,  so  that  it  will  shrink 
considerably  while  cooling.  As  a  result,  the  dies  must  be 
made  over  size  in  order  that  the  work  will  shrink  to  the 
required    size    when    cold.     For   example,    the    fact   has    been 

established  that 
the  coefficient  of 
contraction  o  f 
brass  is  0.00000- 
957  inch  per 
inch  per  degree 
F.,  and  in  cool- 
ing, the  tempera- 
ture of  the  metal 
will  be  reduced 
from  1500  de- 
grees F.  to  ap- 
proximately 70 
degrees  F.; 
hence  we  find 
that  the  foUow- 
i  n  g  allowance 
per  inch  must  be 
made  in  deter- 
mining the  re- 
quired size  of 
the  dies: 

(1500  —  TO) 
X  0.00000957  = 
0.014  Inch. 

The  tendency 
of  the  work  to 
shrink  while 
cooling  has  an- 
other  Important 

!ss   shown  in   Fig.   S^note  Arrangement   of   Chute   for  effect     Upon     the 

Heating   Furnace   to  Press 
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Fig.    7.     Melting   Furnaces    and    Metal    Molds   used   for   casting   Blanks 


Fig.  8.     MohUng  Bench.  Sand  Molds  and  Melting  Furnace  for  producing  Blanks 
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FiK.    9.     Loading   Sido  of  Continuous   Milling  Fixture   used  for  facing 
Blanks   cast   in   Molds   shown   in    Fig.    7 

■«  ~       *■  -*  V- ■  ■■<'   > 

practice  followed  in  the  design  of  dies.     When  the  work  is  of 

such  a  form  that  a  hole  or  socket  is  formed  by  a  pilot  in  the 
die,  the  shrinkage  of  the  metal  in  cooling  may  cause  It  to 
bind  so  tightly  on  the  pilot  that  its  removal  will  be  an  ex- 
tremely difficult  matter.  To  avoid  trouble  from  this  source, 
such  pilots  must  be  tapered  to  facilitate  the  removal  of  the 
work,  and  experience  has  shown  that  the  amount  of  taper  nec- 
essary varies  from  4  to  8  degrees  according  to  the  size  of 
the  work  and  the  metal  from  which  it  is  made.  The  dies  are 
usually  provided  with  automatic  ejectors  for  removing  the 
finished  parts.  The  dies  must  be  lubricated  while  in  action, 
and  experience  has  shown  that  a  mixture  of  oil  and  flake  mica 
is  one  of  the  most  satisfactory  lubricants  which  can  be 
employed.  When  this  mixture  is  applied  to  the  hot  die  there 
is  sometimes  a  tendency  for  the  oil  to  "flash,"  but  in  such 
cases  the  mica  still  remains  and  provides  a  very  satisfactory 
lubricating  action. 

Type  of  Power  Press  Used  (or  Applying  Pressure  to  Dies 

In  the  manufacture  of  die-pressed  castings,  there  are  sov 
eral  reasons  which  make  the  friction-screw  or  so-called  "per 
cussion"  type  of  power  press  well  suited  to  the  requirement.-^ 
of  this  industry.  The  most  important  of  these  is  the  fact 
that  it  is  practically  impossible  to  avoid  slight  variations  in 
the  volume  of  the  slugs  of  metal  from  which  the  die-pressed 
castings  are  made.  It  will  be  evident  that  the  presence  of  an 
excess  of  metal  in  the  die  will  result  in  a  tendency  for  tho 
press  to  be  stalled,  but  trouble  from  this  source  is  eliminated 
in  two  ways:  first,  the  driving  member  on  the  machine  does 
not  pass  over  a  dead-center,  and  so  the  drive  is  continuous 
without  any  one  point  at  which  there  Is  a  particular  tendency 
for  the  machine  to  stall;  second,  in  the  event  of  the  excess  of 
metal  in  the  dies  being  so  great  that  the  machine  cannot 
complete  its  stroke,  the  drive  will  reverse  automatically  with- 
out danger  of  damage  to  the  tools  or  to  the  machine.  Con- 
versely, it  the  slug  placed  in  the  die  contains  too  small  a 
volume  of  metal  there  will  be  a  slight  over-travel  of  the  ram. 
the  reversal  taking  place  when  the  maximum  rated  pressure 
of  the  blow  has  been  applied  to  the  work.  As  a  result  such 
parts  will  receive  the  required  amount  of  pressure  to  obtain 
the  desired  compression  of  the  metal. 

To  explain  the  reasons  for  the  peculiar  adaptability  of  tho 
percussion  press  to  the  manufacture  of  die-pressed  castings, 
it  will  be  necessary  to  refer  briefly  to  the  method  of  operation 
of  the  friction-screw  drive.  Referring  to  Fig.  5.  which  shows 
one  ot  these  presses  in  operation,  it  will  be  seen  that  there  is 
a  friction  wheel  A  mounted  at  the  top  of  screw  B  which  act- 


uates the  ram,  this  wheel  being  driven  in  opposite  directions 
for  the  down-  and  up-strokes  of  the  ram  by  alternately  en- 
gaging the  disks  C  mounted  on  each  end  of  the  horizontal 
driving  shaft  which  runs  continuously.  The  driving  shaft  is 
free  to  move  laterally  through  a  distance  of  about  1/32  inch 
in  either  direction,  which  results  in  bringing  one  of  the  disks 
C  into  contact  with  the  friction  wheel  A  for  driving  the  ram 
down,  after  which  the  shaft  is  automatically  moved  over  to 
engage  the  disk  C  on  the  opposite  side  of  the  wheel  A  to  pro- 
vide for  making  the  return  stroke. 

The  press  is  tripped  by  the  usual  'form  of  foot-lever,  and 
when  the  ram  has  reached  the  bottom  of  its  stroke  an  auto- 
matic trip  D  is  engaged  by  a  dog  E  on  the  ram,  which  throws 
over  the  driving  shaft  and  brings  the  return  disk  C  into  en- 
gagement with  the  friction  wheel  A.  The  ram  stops  when  It 
reaches  the  top  of  its  stroke.  Presses  of  this  type  have  been 
used  in  Germany  for  a  number  of  years,  but  until  recently 
they  have  not  been  manufactured  in  the  United  States.  The 
Zeh  &  Hahnemann  Co.,  Ave.  A  and  Vanderpool  St.,  Newark. 
N.  J.,  specializes  in  the  manufacture  of  percussion  power 
presses  and  the  tools  used  for  making  die-pressed  castings. 
The  engineers  of  this  firm  have  made  a  careful  study  of  the 
subject,  and  we  are  indebted  to  them  for  much  of  the  Infor- 
mation  presented   in   this  article. 

Importance  of  Performing  Pressing:  Operation  at  a 
Suitable  Speed 
In  making  die-pressed  castings,  the  speed  at  which  the  blow- 
is  delivered  by  the  press  is  an  Important  factor.  If  the  speed 
at  which  the  blow  is  delivered  Is  extremely  fast,  the  metal 
will  not  have  sufficient  time  to  flow  Into  the  corners  of  the  die 
and  produce  a  fully  finished  casting.  In  pressing  hot  metal, 
if  the  blow  Is  too  slow,  the  slug  will  have  cooled  below  a 
forging  temperature  before  the  operation  has  been  completed; 
as  a  result,  there  will  be  a  tendency  for  the  chilled  metal  to 
disintegrate  instead  of  taking  the  form  of  the  die.  With  the 
friction-screw  or  so-called  percussion  type  of  press.  Just  the 
right  speed  may  be  obtained,  as  adjustment  may  be  made 
to  provide  a  suitable  speed  tor  all  classes  of  work.  The  regu- 
lation of  the  speed  Is  also  Important  because  It  Is  required 
to  have  the  pressing  operation  extend  over  a  sufllcient  period 
of  time  so  that  the  pressure  will  be  uniformly  distributed 
through  the  metal  and  produce  a  homogeneous  structure. 


Opposite   Side   of   Contlnuoat   XiUing   Fiztnn   wh«n   Blanks   tn 
removed  and  delivered   to   Heatin#  Fomao* 
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Fig.    11, 


Exampl 


In  connection 
with  the  action 
of  the  percus- 
Bion  power 
press,  it  is  of  in- 
terest to  note 
that  the  lead  of 
the  driving 
screw  does  not 
govern  the  force 
of  the  blow 
which  is  deliv- 
ered by  t'e  ram. 
When  the  screw 
has  a  steep  lead, 
i  1 8  mechanical 
driving  power  is 
low,  but  the 
screw  advances 
the  ram  at  high 
speed,  and  so 
the  kinetic  en- 
ergy of  the  ram 
is  high.  By  re- 
ducing the  lead 
of  the  screw, 
the  speed  of  the 
ram  and  the  value  of  the  kinetic  energy  are  correspondingly 
reduced,  but  this  loss  of  power  is  offset  by  the  fact  that  the 
screw  of  more  gradual  lead  has  a  greater  mechanical  driving 
power.  In  practice,  the  presses  are  designed  to  take  advant- 
age of  the  maximum  mechanical  driving  power  which  can  be 
obtained  from  the  screw,  and  so  the  lead  is  made  as  small  as 
possible,  the  limiting  condition  being  that  point  where  the 
inclination  of  the  thread  is  so  gradual  that  the  screw  will 
tend  to  bind  in  the  nut.  The  screws  are  designed  to  go  as 
close  to  the  sticking  point  as  possible,  without  actually  giv- 
ing trouble.  In  the  preceding  discussion,  the  kinetic  energy 
Is  that  resulting  from  the  combined  mass  of  the  flywheel, 
screw,  ram  and  upper  die  moving  at  the  speed  of  the  ram  at 
the  time  it  engages  the  work. 

Raw  Materials  of  the  Industry 

The  slugs  of  metal  which  form  the  starting  point  in  manu- 
facturing die-pressed  castings  that  are  pressed  hot,  are  heated 
In  oil  or  gas  furnaces  preparatory  to  the  performance  of  the 
pressing  operation.  Two  operators  are  required  to  work 
each  press.  One  man  stands  at  the  back  of  the  machine  to 
remove  the  slugs  from  the  heating  furnace  and  place  them 
in  position  in  the  die.  The  other  stands  at  the  front  of  the 
press;  and  this  man  operates  the  machine,  lubricates  the  dies, 
and  removes  the  iinished  castings.  As  the  metal  is  hot,  it 
must  he  handled  with  tongs,  and  so  there  is  practically  no 
danger  of  the  workmen  getting  their  hands  cai\ght  in  the 
dies. 

In  the  manufacture  of  die-pressed  castings,  it  is  a  funda- 


hich   Metal   is   completely   confined 


mental  princi- 
ple that  the 
metal  should  be 
required  to  flow 
through  the 
minimum  dis- 
tance in  order 
to  bring  it  to 
the  required 
shape  of  the  fin- 
ished  part. 
There  are  two 
ways  of  apply- 
ing this  princi- 
ple: first,  the 
dies  should 
always  be  de- 
signed so  that 
the  distance 
through  which 
the  metal  has  to 
flow  is  reduced 
to  a  minimum; 
second,  the  slugs 
of  metal  from 
which  the  cast- 
ings are  to  be 
pressed  may  be  made  of  such  a  shape  that  the  distance  through 
which  the  metal  must  flow  during  the  pressing  opera- 
tion will  be  materially  reduced.  In  the  latter  case,  either  of 
two  methods  of  procedure  may  be  followed.  According  to 
one  plan,  extruded  bars  of  metal  are  made  of  a  cross-section 
which  approximates  that  of  the  finished  parts,  and  slugs  con- 
taining the  required  volume  of  metal  are  cut  oft  from  these 
bars  and  subjected  to  the  pressing  operation.  When  it  is  not 
possible  to  use  extruded  metal,  it  is  often  feasible  to  make 
castings  of  approximately  the  required  shape  and  size,  and 
then  subject  these  castings  to  a  pressing  operation.  The  use 
of  castings  made  in  sand  molds  is  avoided  as  far  as  possible, 
as  they  are  covered  with  scale  and  foreign  matter  which  has 
a  deleterious  effect  upon  the  dies.  The  best  results  are  ob- 
tained when  the  slugs  are  cut  off  from  bars  of  metal  which 
are  produced  either  by  cold-drawing  or  by  the  extrusion 
process. 

Description  of  a  Shop  Equipped  for  Making    ■ 
Die-pressed  Casting^s 

One  field  in  which  the  method  of  making  die-pressed  cast- 
ings has  recently  found  wide  application  is  the  manufacture 
of  the  fuses  used  on  shrapnel  and  high-explosive  shells:  and 
the  following  description  of  the  practice  of  a  well-known 
American  manufacturing  company  will  give  an  idea  of  the 
manner  in  which  the  work  is  carried  on  and  the  rate  of  pro- 
duction that  it  is  possible  to  attain.  This  concern  is  follow- 
ing the  practice  of  casting  blanks  containing  the  required 
volume  of  metal  and  then  pressing  them  into  shape.  The 
metal  is  melted  in  three  400-pound  "Monarch"  gas  furnaces 


Tig.    12.     Example   of  Split  Die  used  for  making  Watch  Pendant  and  Blank  A  from  which  this  Piece  is  pressed 
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which  use  gas  at  a  pressure  of 
8  ounces  per  square  inch  and 
air  at  a  pressure  of  10 14 
ounces  per  square  inch.  One 
furnace  is  provided  as  a  re- 
serve, and  is  used  while  re- 
pairs are  being  made  on  either 
of  the  other  two  furnaces.  Two 
methods  of  casting  are  em- 
ployed. Some  of  the  blanks 
are  cast  in  sand  molds,  each 
mold  being  made  up  on  a 
match  plate  which  provides 
for  casting  twenty-four 
blanks,  Other  blanks  are 
cast  in  special  metal  molds 
of  the  form  shown  in  Fig.  7, 
which  does  away  with  trou- 
ble resulting  from  the  dies 
being  damaged  by  sand  stick- 
ing to  the  castings.  Refer- 
ence to  this  illustration  will 
make  it  evident  that  the 
molds  consist  of  iron  plates, 
each  of  which  contains  twelve 
impressions.  After  the  metal 
has  been  poured  into  these 
molds  and  allowed  to  cool,  the 
molds  are  turned  over  on 
their  pivotal  support  so  that 
the  blanks  are  dumped  out 
into  a  receiver  after  which  the 
molds  are  ready  to  receive  a 
fresh  lot  of  metal. 

The  only  treatment  given  to  blanks  cast  in  the  metal  molds, 
before  they  are  subjected  to  the  pressing  operation,  consists 
of  facing  oft  their  top  surface,  for  whicli  operation  a  No.  4 
Brown  &  Sharpe  milling  machine,  equipped  with  a  continu- 
ous milling  fixture,  is  employed.  The  machine  and  fixture 
used  for  this  operation  are  shown  in  Figs.  9  and  10,  where 
it  will  be  seen  that  the  fixture  consists  of  a  large  disk  with  col- 
let chucks  arranged  around  the  periphery.  Two  operators'  are 
employed;  the  man  at  one  side  of  the  machine  loads  the 
rough  blanks  into  the  collets  as  they  come  around  and  tight- 
ens up  the  nut  at  the  back  of  each  collet,  which  secures  the 
work  in  place.  As  the  fixture  revolves,  the  blanks  are  fed 
over  a  milling  cutter  which  faces  them  off,  and  continued 
rotation  of  the  fixture  brings  the  faced  disks  around  to  the 
second  operator  who  removes  them. 

The  faced  blanks  are  next  taken  to  the  heating  furnace  in 
which  they  are  brought  to  a  temperature  of  approximately 
1500  degrees  F.  preparatory  to  pressing  them  to  shape.  The 
furnaces  used  tor  heating  the  blanks  were  especially  con- 
structed for  the  purpose;  they  are  heated  by  gas  and  have 
a  door  at  both  front  and  back.  One  furnace  is  provided  to 
heat  the  blanks  for  each  of  the  presses.  The  work  is  intro- 
duced through  the  back  door  and  pushed  forward  Into  the 
body  of  the  furnace,  where  it  is  allowed  to  remain  long  enough 
to  reach  the  required  temperature.  The  press  operator  has  a 
helper  stationed  at 
the  front  door  of  the 
furnace,  and  there  is 
a  metal  chute  lead- 
ing from  the  door  to 
the  die-bed  of  the 
press.  The  helper 
reaches  Into  the  fur- 
nace with  an  iron 
hook  and  draws  out 
one  hot  blank  at  a 
time.  The  blank 
Is  pulled  to  the  top 
of  the  chute,  down 
which  it  runs  by 
gravity  to  the  bed  of 
the  percussion  press. 


Fig.   13.     "Drop-forge"  Typo  of  Die  used  for  making  Die-presaod  Cutingi 


The    arrangement    is    clearly 
illustrated  in  Fig.  6. 

The  press  operator  picks 
up  the  piece  with  a  pair  of 
tongs,  places  it  in  position  In 
the  die  and  trips  the  press; 
then  the  ram  descends  and 
presses  the  part  into  approx- 
imately the  desired  shape, 
and  as  the  ram  rises  a  strip- 
per lifts  the  ifressed  part  out 
of  the  die.  Just  before  the 
ram  reaches  the  top  of  its 
stroke,  a  trip  opens  the  valve 
of  a  compressed  air  nozzle 
with  the  result  that  the  fin- 
ished part  is  blown  oft  the 
die  into  a  receiver  put  in  po- 
sition at  the  opposite  side  of 
the  press.  The  dies  are  lu- 
bricated with  mineral  lard  oil 
which  is  applied  with  a  swab- 
ber at  intervals  of  twenty  op- 
erations. In  addition  to  blow- 
ing the  finished  piece  oft  the 
receiver,  the  compressed  air 
jet  serves  the  purpose  of 
keeping  the  die  cool  and  of 
removing  particles  of  scale 
dropped   from  the  work. 

The  method  of  procedure 
followed  In  handling  the  parts 
cast  in  sand  molds  is  essen- 
tially the  same,  except  that  these  parts  do  not  receive  any 
preliminary  machining  operation.  They  are  broken  off  the 
gates  and  shaken  in  an  ordinary  riddle  to  remove  particles 
of  sand  which  might  exert  a  harmful  effect  upon  the  punch 
and  die.  The  brass  blanks  in  the  riddle  are  then  dumped 
into  the  back  door  of  the  furnace  and  pushed  forward  ready 
to  have  their  temperature  raised  to  1500  degrees.  In  both 
cases  the  parts  produced  in  this  way  are  brought  to  within 
about  1/64  inch  of  the  finished  size,  and  after  being  pressed 
into  shape  they  are  taken  to  the  machine  shop  where  the  fin- 
ishing operations  are  performed.  The  rate  of  production  Is 
about  2500  pieces  of  each  kind  from  each  machine  in  a  ten- 
hour  day,  and  this  surprisingly  high  output  is  obtained  with 
an  exceptionally  small  amount  of  labor.  The  complete  force 
of  men  includes  four  men  to  look  after  skimming  the  dross 
from  the  melting  pots  and  pouring  the  metal,  and  these  men 
also  shake  out  the  sand  molds;  two  men  to  operate  the  mill- 
ing machine;  an  operator  and  helper  for  each  of  the  two  per- 
cussion power  presses;  one  sand  molder;  and  a  foreman  In 
charge  of  the  department. 

Examples  of  Typical  Forms  of  Dies  that  Illuatrate 

Principles  of  Deslgri 

As  a  supplement  to  the  information  presented  in  regard  to 

the    different    types    of    dies    em^doyed    in    making    pressure 

castings  and  the  data  in  regard  to  the  design  of  such  dies, 

the  following  description  of  typical  dies  will  doubtless  prove 

of  Interest.  Fig.  11 
shows  two  examples 
of  the  type  of  die  In 
which  the  metal  Is 
completely  enclosed; 
and  the  construction 
of  these  dies  will  be 
fairly  evident  from 
the  Illustration  with- 
out requiring  an  ex- 
tended description. 
About  the  only  thing 
that  need  be  said 
Is  that  in  each  casA 
provision  is  made 
for  automatically  re- 
moving    the      work 
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from  the  die  by  means  of  ejectors  A  and  B  which  are  operated 
by  the  knock-out  on  the  press. 

Fig.  12  shows  a  case  in  which  it  was  necessary  to  split 
the  die  in  order  to  provide  for  removing  the  work  after  it  has 
been  pressed  into  shape.  The  piece  to  be  produced  is  the 
pendant  (shown  in  Fig.  1)  for  an  Ingersoll  watch,  and  the 
material  is  nickel.  The  blank  from  which  the  piece  is  pressed 
is  a  screw  machine  product  of  tlie  form  shown  at  A,  and'  it  will 
be  evident  from  the  illustration  that  the  long  cylindrical  por- 
tion of  this  blank  extends  up  into  the  hole  at  the  top  of  the 
die.  The  punch*  is  a  plain  cylindrical  member  which  merely 
applies  the  necessary  pressure  to  the  top  of  the  blank  to  cause 
the  metal  to  flow  into  the  die  and  take  the  desired  form.  An 
interesting  feature  of  this  operation  is  that  the  work  is  done 
cold,  and  the  finish  obtained  is  extremely  fine. 

Fig.  13  shows  an  example  of  the  type  of  die  which  is  of  the 
same  general  class  as  the  dies  employed  in  making  drop- 
forgings.  The  particular  form  of  die  shown  in  the  illustra- 
tion is  used  for  making  part  of  an  oxy-acetylene  welding  outfit, 


Fig.  15.     Pair  of  Dies  used  for  pressing  Phonograph  Part.     Opposite  Sides 
of  the  Piece  produced  are  shown  at  A  and  B 

■which  is  shown  in  Fig.  1,  and  the  design  of  the  die  will  be 
evident  from  the  plan  and  cross-sectional  views  of  the  lower 
member.  The  construction  of  the  upper  member  is  essentially 
the  same  as  that  of  the  lower  member  shown  in  the  illus- 
tration. 

The  die  shown  in  Fig.  14  is  used  for  making  an  electrical 
cable  end  from  copper,  and  one  of  the  finished  parts  is  shown 
at  A  in  this  illustration.  The  interesting  feature  of  this  die 
is  the  manner  in  which  the  longitudinal  hole  is  formed  iu  the 
work  at  B.  It  will  be  evident  from  the  illustration  that  this 
result  is  obtained  by  means  of  the  mandrel  C,  but  in  order  to 
allow  the  knock-out  D  to  eject  the  work  from  the  die  it  was 
necessary  to  provide  means  for  lifting  the  mandrel  out  with 
the  work.  This  was  done  by  having  the  mandrel  carried 
on  a  stem  which  fits  into  a  slot  in  the  die-block  so  that  it  is 
free  to  be  lifted  vertically  when  the  knock-out  lifts  the  work 
from  the  die. 

Fig.  15  shows  the  die  used  for  making  a  phonograph  part, 
and  one  of  the  finished  parts  is  shown  at  A  and  B  in  order 
to  illustrate  opposite  sides  of  the  piece.  The  design  of  the 
die  will  be  evident  from  the  illustration,  but  it  may  be  men- 
tioned that  there  is  a  knock-out  in  the  lower  half  of  the  die 
which  ejects  the  work  on  the  upstroke  of  the  press. 

The  die  shown  in  Fig.  16  is  interesting  for  two  reasons. 
In  the  first  place,  this  is  a  case  in  which  a  shrink-ring  A  of 
machine  steel  is  provided  to  surround  the  tungsten  steel  die 
in  order  to  reduce  the  cost  and  still  provide  sufficient  strength 
to  withstand  the  pressure  which  is  developed.  This  illustration 
also  affords  an  example  of  a  case  in  which  the  metal  is  not 
completely  enclosed,  and  as  a  result  a  fin  is  left  on  the  work 
which  must  be  removed  by  a  subsequent  operation  A  clear- 
ance space  B  is  provided  in  order  to  allow  the  excess  metal 
to  escape  from  the  die. 

Probable  Future  Application  of  Die-pressed  Castings 
in  the  United  States 

In  order  to  give  an  idea  of  the  range  of  parts  that  are  being 
produced  from  die-pressed  castings  in  Germany,  the  state- 
ment was  made  that  the  AUgemeine  Elektricitiits  Gesellschaft 
is  making  over  5000  different  pieces  in  this  way.     These  are 


used  chiefly  on  electrical  apparatus,  but  the  application  of  die- 
pressed  castings  is  by  no  means  confined  to  this  field.  A  few 
examples  of  die-pressed  castings  which  are  at  present  made  in 
this  country  are  shown  in  Figs.  1  and  2,  and  in  these  illus- 
trations the  work  ranges  in  size  from  a  small  watch  pendant 
up  to  the  bodies  of  shell  fuses. 

The  discussion  of  the  production  of  die-pressed  castings 
which  we  have  presented  has  been  restricted  to  the  methods 
employed  in  making  these  parts  under  a  power  press;  but  the 
possibilities  extend  beyond  the  range  of  such  machines.  In 
making  certain  large  parts  from  brass  and  bronze,  it  is  found 
desirable  to  work  the  metal  cold,  and  in  such  cases  the  dies 
are  operated  by  a  hydraulic  press  of  suitable  capacity.  The 
speed  at  which  the  operation  is  conducted  by  a  hydraulic 
press  would  be  too  slow  for  working  hot  metal,  but  in  the  case 
of  cold  metal,  the  only  limitation  imposed  by  the  speed  of 
operation  is  in  so  far  as  it  affects  the  cost  of  production. 
Examples  of  large  brass  and  bronze  parts  pressed  from  cold 
metal  are  shown  in  the  heading  illustration. 

Another  interesting  application  of  the  method  of  producing 
die-pressed  castings  is  in  the  case  of  nests  of  small  gears  and 
other  parts,  where  the  positions  of  the  individual  members 
of  a  group  are  required  to  bear  a  definite  relation  to  each  other. 
Die-pressed  castings  of  this  kind  are  used  in  place  of  parts 
which  are  made  separately  and  then  assembled  together,  and 
the  chief  advantage  of  tl>e  new  method  of  manufacture  is 
that  it  eliminates  the  labor  cost  of  assembling.  An  idea  of  the 
work  that  can  be  done  along  this  line  will  be  obtained  from 
the  fact  that  one  manufacturer  is  producing  these  nests  of 
small  gears  from  steel.  The  material  used  is  machine  steel 
and  the  blanks  are  pressed  to  the  desired  form  in  dies  oper- 
ated in  a  hydraulic  press;  no  subsequent  finishing  is  necessary. 
The  metal  is  worked  cold  to  avoid  damage  of  the  work  from 
oxidation. 

The  manufacture  of  die-pressed  castings  is  a  comparatively 
new  art  in  this  country,  so  that  any  forecast  as  to  the  possi- 
ble applications  of  the  method  is  purely  a  matter  of  conjecture. 
But  the  gratifying  results  w^hich  have  been  obtained  by  those 
manufacturers  who  have  taken  up  the  work,  coupled  with  the 


Fig.   16.    Fxample  of  Die  on  which  Shrink  Ring  A  is  employed  to  five 

Additional  Strength — note  Clearance  Space  B  for  Excess  Metal  which 

forms  Fin  on  Work 

fact  that  a  great  variety  of  parts  are  being  successfully  pro- 
duced abroad,  justifies  the  statement  that  the  industry  is  one 
that  is  destined  to  fill  an  important  place  in  the  list  of  Ameri- 
can manufactures. 

*     •     * 

A  great  deal  has  been  said  about  the  South  American  mar- 
ket in  broad  generalizations  and,  no  doubt,  with  much  ex- 
aggeration, for  after  all,  the  South  American  market  cannot 
amount  to  so  very  much  for  many  years  to  come.  On  the  ^^ 
other  hand,  very  little  is  being  said  about  the  Russian  mar- "" 
ket,  although  Russia,  with  a  population  of  170,000,000  people 
and  enormous  natural  resources,  forms  a  much  larger,  and 
probably  also  a  more  desirable,  market  for  American  ex- 
porters. Of  the  total  imports  of  Russia  during  1912,  amount- 
ing to  nearly  $600,000,000,  more  than  45  per  cent  were  sup- 
plied by  Germany,  12  per  cent  by  Great  Britain  and  only  7% 
per  cent  by  the  United  States.  There  is  a  great  future  for 
the  machine  industry  in  Russia,  and  after  the  war  there  will 
be  a  considerable  demand  for  all  classes  of  machinery. 
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A    REVIEW    OF    THE    EARLY    DEVELOPMENT    OP    MACHINE    TOOLS    IN    ENGLAND    AND    THE    UNITED    STATES 

BY  JOSEPH   W.   ROEtt 


THJO  development  of  simple  tools  into  complex  structures 
to  replace  manual  labor  is  comparatively  recent,  and 
may  be  considered  as  having  begun  near  the  end  of 
the  eighteenth  century.  The  history  of  civilization  since  that 
time  has  been  so  profoundly  affected  by  the  work  of  the 
engineer  and  the  mechanic  that  the  past  and  the  present  cen- 
tury may  well  be  called  the  "age  of  machinery."  Every  stu- 
dent of  economics  and  history  recognizes  the  influence  of  the 
steam  engine,  the  steamship,  the  locomotive,  and  the  great 
textile  inventions  on  modern  life,  but  few  outside  of  the  me- 
chanical field  know  that  these  inventions  could  hardly  have 
been  conceived,  and,  if  conceived,  could  not  have  been  realized, 
until  machines  were  developed  with  which  to  build  machinery; 
hence,  the  development  of  machine  tools  is  the  basis  of  the 
development  of  all  other  classes  of  machinery  and  of  modern 
inventions  generally. 

The  facilities  for  cutting  metal  In  1780  were  little  better 
than  those  of  the  Middle  Ages.  The  mechanics  or  millwrights 
of  that  day  worked  almost  wholly  with  the  hammer,  chisel, 
and  file.  Without  doubt,  the  best  mechanics  during  the  eigh- 
teenth century  were  the  French,  and  their  work  contained 
suggestions  of  a  numiber  of  the  modern  machine  tools;  but 
their  tendency  was  toward  refined  handicraft  and  ingenious 
novelties,  and  tliey  showed  little  aptitude  for  commercial 
production  on  a  large  scale.  The  real  development  of  the 
modern  machine  tool  has  taken  place  almost  wholly  in  Eng- 
land and  in  the  United  States.  The  general  machine  tools, 
such  as  the  lathe,  planer,  shaper,  drill  press,  and  steam 
hammer,  and  the  small  tools,  such  as  taps  and  dies,  were 
developed  in  England  from  about  1800  to  1850.  In  America, 
partially  overlapping  this  period,  but  in  the  main  in  the  latter 
part  of  the  nineteenth  century,  were  developed  the  automatic 
lathe,  the  universal  milling  machine,  drop-hammers,  special 
machine  tools  of  all  kinds,  and  the  interchangeable  system  of 
manufacture,  the  last  involving  the  use  of  jigs,  fixtures,  and 
limit  gages. 

Early  British  Borlnjr  Machines 
The  first  "modern"  tool  was  a  boring  machine  built  by 
John  Wilkinson  in  1775.  Smeaton  had  built  one  in  17G9  which 
had  a  large  rotary  head,  with  inserted  cutters,  carried  on  the 
end  of  a  light,  overhanging  shaft.  The  cylinder  to  be  bored 
was  fed  forward  against  the  cutter  on  a  rude  carriage,  run- 
ning on  a  track  laid  in  the  floor.  The  cutter-head  followed  the 
Inaccuracies  of  the  bore,  doing  little  more  than  to  smooth 
out  local  roughness  of  the  surface.  Watt's  first  steam  cylin- 
ders were  bored  on  this  machine  and  he  complained  that  one, 
IS  inches  in  diameter,  was  %  Inch  out  of  true.  Wilkinson 
thought  of  the  expedient,  which  had  escaped  both  Smeaton 
and  Watt,  of  extending  the  boring-bar  completely  through  the 
cylinder  and  giving  it  an  outboard  bearing,  at  the  same  time 
making  It  very  much  larger  and  stiffer.  With  this  machine, 
as  shown  In  Fig.  1,  cylinders  57  inches  In  diameter  were 
bored  within  1/16  inch  of  true.  Its  importance  can  hardly 
be  overestimated,  as  it  insured  the  commercial  success  of 
Watt's  steam  engine,  which  up  to  that  time  had  not  passed  the 
experimental  stage. 
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Development  of  the  Slide-rest 

The  real  foundation  for  modern  tools  was  laid  about  twenty 
years  later  in  the  development  of  the  slide-rest.  The  best 
lathes  then  in  existence  were  substantially  like  the  present 
patternmakers'  speed  lathe,  having  wooden  ways  or  shears,  a 
light  headstock  and  tailstock,  and  an  adjustable  rest  for  a 
hand  tool  which  was  used  for  metal  as  well  as  for  wood.  To 
Henry  Maudslay,  of  London,  belongs  the  credit  for  the  devel- 
opment of  the  slide-rest.  About  ISOO,  Maudslay  combined  with 
this  the  lead-screw  and  change-gears,  and  from  then  onward 
the  development  of  the  modern  machine  tools  Is  continuous 
and  rapid.  This  combination  is  distinctly  Maudslay's,  and 
deserves  to  be  classed  as  one  of  the  greatest  Inventions  of 
history.  In  the  South  Kensington  Museum  (London)  are 
three  lathes  which  show  how  rapidly  the  idea  developed.  The 
first  Is  an  old  wooden  "pole"  lathe,  with  two  dead  centers  set 
in  wooden  blocks.  A  string  or  strap  passed  from  a  foot- 
treadle  below,  around  the  piece  to  be  turned,  and  up  to  a 
wooden  spring-pole  attached  to  the  ceiling.  By  working  the 
treadle  the  piece  was  rotated  alternately  backward  and  for- 
ward, the  cut  being  made  with  a  hand  tool  during  the  forward 
movement.  This  lathe  was  built  in  1800  and  fairly  represents 
the  state  of  the  art  at  that  time.  The  second  is  one  of  Mauds- 
lay's  first  screw-cutting  lathes.  It  has  two  triangular  bars 
for  a  bed,  cast-iron  headstocks  and  tailstocks,  and  a  lower 
spindle,  in  the  headstock  between  the  bars  connected  to  the 
live  spindle  by  a  single  pair  of  gears.  This  lower  spindle 
carried  on  the  end  toward  the  slide-rest  a  forked  clutch  Into 
which  was  fitted  a  lead-screw  of  the  desired  pitch,  which 
controlled  the  longitudinal  movement  of  the  tool.  When  a 
screw  of  another  pitch  was  desired,  the  lead-screw  was 
changed  for  one  of  the  required  pitch.  This  machine  was 
built  about  1797.  The  third  machine,  built  In  1800,  Is  dis- 
tinctly modern.  It  has  a  well  designed  cast-Iron  bed,  a  single 
lead-screw  with  thirty  threads  to  the  inch,  change-gears,  and 
a  strong,  well  built  carriage  with  a  back-rest  to  prevent  spring- 
ing of  the  work.  There  were  twenty-eight  change-gears  with 
teeth  varying  in  number  from  fifteen  to  fifty.  With  this  ma- 
chine are  exhibited  sample  screws,  about  2  feet  long,  which 
were  cut  on  it.  having  threads  varying  from  sixteen  to  one 
hundred   per   inch. 

Maudslay's  Influence  on  Machine  Tool  Developments 

Shortly  before  his  death  in  1831,  Maudslay  built  a  lathe 
having  a  faceplate  9  feet  In  diameter,  capable  of  turning  fly- 
wheels 20  feet  in  diameter  and  boring  steam  cylinders  up  to 
10  feet  in  diameter.  This  would  be  a  good-sized  machine 
even  today,  and  shows  how  rapid  was  the  development  of  the 
lathe  within  the  lifetime  of  a  single  man.  Maudslay  built 
the  machinery  installed  In  the  Portsmouth  (England)  navy 
yard  during  the  years  1801  to  1807  for  the  manufacture  of 
wooden  pulley  blocks  for  the  British  navy.  This  plant  con- 
sisted of  forty-four  machines,  constituting  a  complete  range  of 
special  tools,  each  performing  its  part  in  a  definite  series  of 
operations.  The  general  scheme  of  the  substitution  of  special 
machinery  for  the  labor  of  skilled  workmen  was  originated 
by  Sir  Samuel  Bentham,  and  the  design  of  the  machines  by  Sir 
Marc  Isembard  Brunei.  It  was  the  first  large  order  Maudslay 
undertook,  and  credit  for  the  excellence  of  detail  and  work- 
manship in  the  Portsmouth  machinery  was  largely  due  to 
him.  It  established  his  reputation  and  was  the  beginning 
of  the  wide  influence  over  the  English  mechanics  which  he 
exercised  for  the  rest  of  his  life.  One  of  the  machines  for 
making  pulley  blocks  is  shown  in  Fig.  2.  It  was  used  for 
cutting  the  groove  for  the  fixed  rope  or  cable.  Two  blocks 
were  chucked  by  clamps  on  a  swinging  frame  D.  which 
also  carried  a  former  G.  The  cutting  wheels  E  were  guided 
in  their  path  by  a  disk  H  which  was  in  contact  with  the  edge 
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of  the  former-plate  G.  Maudslay  &  Field's  shop  became  one 
of  the  most  influential  in  the  whole  world.  Joseph  Clement, 
Richard  Roberts,  Sir  Joseph  Whitworth,  James  Nasmyth,  and 
a  host  of  others  less  well  known,  worked  there;  going  to  other 
shops,  they  laid  the  foundation  of  the  supremacy  which  Eng- 
land had  in  tool  building  for  two  generations. 
Development  of  the  Planer 

The  planer,  a  development  and  Inversion  of  the  slide-rest, 
was  invented  independently  by  a  number  of  men.  Claims  have 
been  advanced  for  no  less  than  half  a  dozen.  Matthew  Mur- 
ray, of  Leeds,  is  said  to  have  built  one  as  early  as  1814  to 
plane  the  surfaces  of  D  slide-valves,  which  were  Invented  by 
Murdock,  Watt's  assistant,  but  were  improved  by  Murray,  who 
seems  to  have  been  the  first  to  manufacture  steam  engines 
operated  by  them.  Richard  Roberts,  of  Manchester,  was  an- 
other of  the  Inventors  of  the  planer.  The  South  Kensington 
Museum  has  a  planer  built  by  him  in  1817,  one  of  the  oldest 
machines  still  in  existence.  It  was  hand-operated,  with  a 
chain-driven  bed  52  inches  long  and  11  inches  wide.  Its  gen- 
eral design  is  quite  like  that  of  the  modern  planer.  It  has 
vertical  and  horizontal  feeds,  angular  adjustment  and  separate 
tool  feed  for  the  head,  and  a  hinged  tool  clamp  to  allow  the 
tool  to  swing  clear  of  the  work  on  the  return  stroke.  The 
chisel  and  file  marks  on  the  bed  and  ways  indicate  that  the 
machine  was  made  without  the  aid  of  another  planer. 

James  Fox,  of  Derby,  the  founder  of  a  well  known  tool 
building  concern,  is  said  to  have  built  a  planer  about  1821 
for  the  manufacture  of  the  frames  of  lace-making  machinery. 
George  Rennle,  a  brother  of  Sir 
John  Rennie,  also  built  a  planer 
about  1820  without  knowledge  of 
the  others  existing  at  that  time. 
Joseph  Clement  built  a  remarka- 
ble machine  about  1825  which  is 
illustrated  and  described  in  the 
Transactions  of  the  Society  o; 
Arts,  London,  1832.  It  took  in 
work  6  feet  square  and  about  12 
feet  long,  and  was  for  years 
known  as  "the  great  planer."  The 
bed  ran  on  rollers  and  is  said  to 
have  been  so  accurately  mounted  that  if  a  piece  of  paper 
were  put  under  one  of  the  rollers  the  rest  would  stop.  It  was 
arranged  to  cut  on  both  the  forward  and  backward  strokes. 
"The  power  of  one  man  was  suflBcient  to  keep  it  in  motion 
for  ordinary  work,  though  two  were  employed  to  make  long 
and  full  cuts  both  ways."  For  more  than  ten  years  it  ran 
day  and  night  on  jobbing  work  and  formed  the  principal  source 
of  Clement's  income.  Smiles  says  that  his  charge  for  plan- 
ing, which  was  IS  shillings  or  $4.32  per  square  foot,  amounted 
to  about  ten  pounds  for  a  day  of  twelve  hours;  or,  with  two 
shifts,  to  about  $100  a  day. 

Nasmyth  and  His  Inventions 

James  Nasmyth  was  one  of  Maudslay's  pupils.  Nas- 
myth's  autobiography,  edited  by  Samuel  Smiles,  is  a  book 
which  anyone  interested  in  mechanics  will  read  with  pleasure. 
Nasmyth  had  played  in  his  father's  private  workshop  from 
earliest  boyhood,  and  before  he  was  twenty  had  become  an 
expert  mechanic  with  one  ambition  in  life,  to  work  for  the 
great  Mr.  Maudslay.  He  went  to  London  with  his  father, 
and  together  they  called  on  Maudslay,  who  showed  them  cour- 
teously through  his  plant.  Maudslay  at  first  declined  to  con- 
sider employing  Nasmyth,  as  he  said  he  had  never  had  any 
success  with  gentlemen  apprentices  and  had  definitely  deter- 
mined that  he  would  never  employ  another.  Nasmyth,  how- 
ever, showed  him  a  number  of  drawings  and  a  working  model 
of  a  steam  engine  which  he  had  brought  with  him  from  Edin- 
burgh. Maudslay  at  once  perceived  that  Nasmyth  was  an 
extraordinarily  skillful  workman,  and  he  not  only  employed 
him,  but  took  him  into  his  own  office  as  his  personal  assist- 
ant. Nasmyth  stayed  here  for  several  years,  until  Maudslay's 
death  in  1831,  when  he  started  in  business  for  himself.  He 
became  one  of  the  foremost  tool  builders  in  England,  and  in- 
Tented  the  shaper  which  was  long  known  as  Nasmyth's  "steam 


Fig.    1.     Wilkinson's  Boring 
as   the    First    "Modem 


arm."  While  still  with  Maudslay  he  invented  an  index  milllns 
machine,  shown  in  Fig.  3,  for  milling  the  Bides  of  hexagon 
nuts.  He  was  the  Inventor  of  the  foundry  ladle  tilted  by  a 
worm  and  gear  between  the  frame  and  ladle.  Prior  to  that 
time,  ladles  were  operated  by  hand-levers  and  were  a  source 
of  frequent  and  serious  accidents.  Nasmyth  generously  re- 
frained from  patenting  his  invention  in  the  Interest  of  the 
safety  of  the  workmen,  and  its  use  soon  became  general. 

His  greatest  contribution  to  the  machine-building  trade  was 
the  steam  hammer,  invented  in  November,  1839.  Before  he  had 
had  time  to  build  one,  the  Immediate  need  for  it  passed  and 
he  did  nothing  further  with  it.  His  sketch  of  it,  however, 
was  shown  from  time  to  time  to  various  people,  among  them 
M.  Schneider,  of  Creuzot,  France.  In  1842,  three  years  after 
the  sketch  was  made,  Schneider  showed  Nasmyth,  when  in 
France,  some  wonderful  forglngs,  made,  he  said,  on  his  steam 
hammer.  Nasmyth,  in  wonder  and  surprise,  was  taken  out 
to  the  forge  shop  and  saw  for  the  first  time  the  steam 
hammer  which  he  himself  had  Invented.  Fortunately  he 
could  still  cover  the  machine  by  patent,  and  two  months  later 
one  was  obtained.  The  history  and  the  Influence  of  the  steam 
hammer  are  well  known.  This  tool  enormously  increased 
the  facilities  for  manufacturing  heavy  machinery. 

Whitworth  as  a  Factor  in  Machine  Tool  Development 
The  work  of  the  earlier  generation  of  English  tool  builders 
culminated  in  that  of  Sir  Joseph  Whitworth.  He,  like  most 
other  English  mechanics,  was  a  North-country  man,  who  had 
worked  for  both  Maudslay  and  Clement.  The  succession  of 
influence  running  through  these 
men  is  singularly  illustrated  in 
the  development  of  standard 
screw  threads.  Maudslay  stand- 
ardized the  screw-thread  practice 
of  his  own  shop,  settling  upon  and 
adhering  to  a  definite  number  and 
size  of  threads  for  each  size  of 
screw  then  in  use.  Clement,  who 
worked  for  Maudslay,  adopted 
these  standards,  improved  them, 
began  the  manufacture  of  taps 
and  dies,  and  Invented  the  tap 
having  a  small  shank  to  enable  it  to  fall  through  the  tapped 
hole,  thereby  avoiding  the  necessity  of  backing  out  the  tap. 
Whitworth  took  up  the  work  of  Clement  and  Maudslay,  and 
after  making  a  careful  study  of  all  the  threads  in  general 
use,  proposed,  in  a  paper  before  the  Institute  of  Civil  Engi- 
neers in  1841,  the  standard  which  became  general  throughout 
the  country  and  continues  today  as  the  Whitworth  standard 
thread. 

Most  of  the  general  tools  had  been  invented  by  the  time 
Whitworth  began  his  independent  work,  but  he  so  improved 
their  design  and  workmanship  that  he  dominated  English  tool 
practice  for  several  generations.  He  introduced  an  accuracy 
in  commercial  work  unknown  until  that  time,  which  was 
made  possible  by  his  improvements  in  the  methods  of  meas- 
urement. His  gages  became  the  standard  for  the  country  and, 
in  fact,  for  the  world.  In  1853,  Whitworth  visited  the  United 
States  as  a  member  of  an  English  commission,  and  It  was 
through  the  recommendation  of  this  commission  that  Ameri- 
can gun  machinery  and  Interchangeable  methods  were  Intro- 
duced into  England.  He  had  an  enormous  influence  on  the 
development  of  rifles  and  artillery;  his  work  In  this  field 
alone  would  mark  him  as  one  of  the  great  mechanics.  The 
very  ascendancy  of  Whitworth's  methods  seems  to  have  been 
an  element  in  the  loss  of  mechanical  leadership  by  the  Eng- 
lish tool  builders.  In  1850,  Whitworth  was  the  most  advanced 
tool  builder  in  the  world,  but  so  great  was  his  authority  that 
the  English  mechanics  adhered  to  his  designs  and  methods 
for  the  next  fifty  years,  and  the  leadership  In  tool  building 
gradually  shifted  to  America. 

Early  American  Machine  Tools 
Tool  building  in  America  began  at  about  the  same  time  as 
in  England,  and  has  two  quite  Independent  sources.    In  1789, 
Samuel  Slater,  an  English  mechanic,  trained  under  Arkwright, 
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escaped  the  embargo  and  came  to  America.  After  a  short 
stay  in  Philadelphia,  he  settled  in  Pawtucket,  R.  I.,  and  there 
built  the  first  textile  machinery  made  in  America.  Northern 
Rhode  Island  was  the  home  of  a  race  of  mechanics.  The 
names  of  Jenks,  Wilkinson,  Brown,  and  Greene,  continually 
occur  in  the  records  of  the  beginnings  of  manufacture  in  New 
England.  Slater  soon  became  a  leader  among  those  about 
him.  He  was  a  good  business  man,  as  well  as  mechanic,  and 
to  him  more  than  to  any  other  one  man  is  due  credit  for 
the  rise  of  the  New  England  cotton  industry.  General  machine 
tools  were  developed  in  America  by  these  mechanics  to  manu- 
facture cotton  machinery,  and  for  nearly  a  generation  the 
machine  Industry  centered  about  the  Narragansett  Bay.  From 
here  it  gradually  spread  northward.  In  1822,  Slater,  Lamed 
Pitcher  and  Ira  Gay  took  over  a  small  textile  enterprise  in 
Manchester,  N.  H.,  and  founded  the  Amoskeag  Mfg.  Co. 
Though  now  known  as  one  of  the  greatest  textile  mills  in  the 
world,  it  manufactured  in  Us  early  years  locomotives,  engines, 
boilers,  machine  tools,  and  all  kinds  of  textile  and  general 
mill  machinery.  Its  Influence  was  great,  and  assisted  mate- 
rially in  the  development  of  Nashua,  Lowell  and  Lawrence. 
Ira  Gay  left  Pawtucket  and  later  founded  Gay,  Silver  &  Co., 
in  North  Chelmsford,  Mass.,  which,  although  a  small  shop, 
has  been  one  of  considerable  influence. 

With  the  development  of  steam  navigation.  Providence 
outgrew  Pawtucket  in  commercial  importance,  and  became, 
and  has  always  remained,  a  great  manufacturing  center. 
Many  of  the  shops  which  have  become  famous  had  their  be- 
ginnings in  the  early  part  of  the  last  century.  The  Builders 
Iron  Foundry  was  started  about  1820.  The  Rhode  Island  Tool 
Co.  had  its  beginnings  in  1834  with  Jeremiah  Arnold,  who 
worked  as  a  young  man  for  David  Wilkinson.  The  American 
Screw  Co.  began  with  the  Eagle  Screw  Co.,  organized  in  1838 
by  William  Angell. 

Joseph  E.  Brown  and  American  Machine  Tool  Development 

The  largest  of  the  Providence  shops,  the  Brown  &  Sharpe 
Mfg.  Co.,  one  of  the  most  influential  in  the  world,  was  estab- 
lished in  1833  by  David  Brown  and  his  son,  Joseph  R.  Brown. 


of  tho  Uaohtnes  built   by  MaudsUy  for   making   PuUoyt  for 
tbo    Portsmouth    (EnfUnd)    Navy    Ttrd 


Tit.  8.     Index  Mllllm  KacMne  deiirned  and  built  by  Humyth  about  lUO 

Their  business  at  first  was  the  repairing  of  watches  and 
clocks  and  the  making  of  mathematical  instruments.  About 
1850,  Joseph  R.  Brown  developed  a  linear  dividing  engine 
and  the  next  year  brought  out  the  vernier  caliper,  reading  to 
thousandths  of  an  inch,  which  for  the  first  time  made  accu- 
rate measurements  possible  for  the  everyday  mechanic.  The 
micrometer  caliper,  inseparably  connected  with  the  name  of 
Brown  &  Sharpe  Mfg.  Co.,  was  brought  out  in  1867.  The  gen- 
eral principle  of  the  measuring  screw  Is  very  old,  and  was 
In  use  in  England  more  than  200  years  ago.  Watt  had  one, 
and  Nasmyth  tells  of  one  built  by  Maudslay,  which  he  called 
"the  Lord  Chancellor."  Whitworth  had  before  this  developed 
measuring  machines  of  marvelous  accuracy  on  the  micrometer 
principle.  In  all  cases,  however,  they  were  either  machines 
standing  upon  a  bench,  or  were  so  large  and  clumsy  as  to 
preclude  their  general  use.  Combining  a  design  of  Mr. 
Wllmot,  of  Bridgeport,  with  a  system  of  graduations  devised 
by  a  French  mechanic  named  Palmer,  Mr.  Brown  developed 
the  micrometer  as  we  know  It  today.  It  is  hardly  necessary 
to  call  attention  to  the  immense  influence  this  instrument 
has  had  in  the  spread  of  good  workmanship  throughout  all 
mechanical  trades.  As  early  as  1855,  the  Brown  &  Sharpe 
Mfg.  Co.  also  built  precision  gear-cutting  machines;  in  1851, 
Mr.  Brown  developed  the  universal  milling  machine  in  order 
to  mill  the  grooves  In  twist  drills;  his  company  also  developed 
the  relieved  milling  cutter,  and  was  largely  responsible  for 
the  use  of  diametral  pitch  in  America.  The  universal  grind- 
ing machine  was  evolved  by  him  for  the  purpose  of  grinding 
hardened  sewing  machine  parts.  While  by  no  means  the  orig- 
inator of  the  automatic  turret  screw  machine,  the  firm  ha« 
long  been  one  of  the  foremost  builders  of  this  type  of  machine. 

Otber  New  Ehig-land  Machine  Tool  Centers 

With  the  spread  of  machine  shops  north  from  Pawtucket. 
Worcester  became  the  center  of  tool  building.  A  number  of 
small  shops  had  grown  up  there  to  manufacture  textile  ma- 
chinery, and  by  1S40  these  had  come  to  have  a  wide  Influence. 
Samuel  Flagg  established  the  first  tool  building  shop  In  the 
city  in  1839.  An  apprentice.  L.  W.  Pond,  trained  In  this  shop, 
ultimately  bought  out  the  business,  which  became  the  Pond 
Machine  Tool  Co.,  was  moved  to  Plalnfield,  In  1888,  and  Is  now 
part  of  the  Nlles-Bement-Pond  Co.  In  Fltchburg,  nearby,  the 
two  brothers,  John  and  Salmon  W.  Putnam,  laid  the  founda- 
tions of  the  Putnam  Machine  Co.  They,  too,  began  manu- 
facturing cotton  machinery  and  later  developed  their  business 
Into  the  manufacture  of  tools.  They  were  also  manufacturers 
of  steam  engines,  and  had  an  important  part  In  the  invention 
of  the  rock  drill. 
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Ell  Whitney  and  Interchantfe- 
able  Manufacture 

The  American  development 
considered  so  far  sprung  di- 
rectly or  indirectly  from  tlie 
first  of  the  two  sources  men- 
tioned, namely,  the  early  in- 
fluences in  and  about  I'aw- 
tucket;  but  the  most  typically 
American  development  came 
from  another  source.  Eli  Whit- 
ney graduated  from  Yale  Uni- 
versity in  1791,  and  in  the  fall 
of  the  same  year  he  developed 
the  cotton  gin,  one  of  the  few 
great  inventions  clearly  trace- 
able to  one  man.  Despite  the 
fact  that  his  patent  was  ulti- 
mately sustained,  widespread 
infringements  and  long,  expen- 
sive litigation  deprived  him  of 
any  adequate  financial  reward. 


Fig.    4.     Milling    Machine    built    by    Eli    Whitney    about    1818,    supposea 
to    be    First    Milling    Machine    built.     Now    in   the    Mechanical    Engin- 
eering Laboratory   of  Yale   UniTersity 


Whitney,  who  was  a  clear- 
headed business  man,  saw  that  he  would  never  realize  much 
from  it,  and  turned  to  the  manufacture  of  an  unpatented 
article,  relying  upon  improved  methods.  In  1798  he  obtained 
a  contract  from  the  government  for  10,000  muskets,  built  a 
shop  in  the  outskirts  of  New  Haven,  and  laid  the  foundations 
of  the  interchangeable  system  of  manufacture.  Using  limit 
gages,  milling  machines  and  rude  jigs,  he  demonstrated  that 
guns  could  be  manufactured  by  machine  tools  not  only  inter- 
changeably but  more  cheaply  than  by  the  old  hand  methods. 
About  the  same  time,  Simeon  North,  a  gun-maker  in  Middle- 
town,  Conn.,  obtained  contracts  for  pistols,  and  began  a  con- 
nection with  the  government  which  lasted  for  fifty  years. 
A  later  contract  signed  by  him  in  1813  contained  the  first 
clause  specifying  interchangeability;  "the  component  parts  of 
pistols  are  to  correspond  so  exactly  that  any  limb  or  part  of 
one  pistol  may  be  fitted  to  any  other  pistol  of  the  20,000." 
It  is  probable  that  the  North  contract  of  1813  was  not  so  much 
the  beginning  of  a  new  method  as  the  recognition  of  one 
which  had  already  come  into  existence,  for  Whitney's  letters 
and  the  reports  of  Capt.  Wadsworth,  the  government  inspec- 
tor, show  clearly  that  Whitney,  at  least,  had  been  developing 
the  idea  from  the  "very  beginning,"  that  is,  from  1798.  Whit- 
ney was  probably  the  earlier  of  the  two,  but  it  is  certain  that 
North  was  not  far  behind.  There  is  no  evidence  that  the  two 
men  knew  each  other  or  had  any  communication,  but  it  seems 
improbable  that  two  manufacturers,  in  closely  allied  indus- 
tries, but  twenty  miles  apart,  should  not  have  been  more  or 
less  familiar  with  each  other's  work  and  influenced  by  each 
other's  method.  It  is  certain  that  the  interchangeable  system 
as  a  successful  process  of  manufacture  had  its  birth  in  the 
work  of  these  two  men.  There  is  no  question  as  to  which 
had  the  greater  in- 
fluence. Whitney 
was  already  well 
known  through  his 
cotton  gin,  was  lo- 
cated in  the  larger 
center,  and  did  more 
than  North  to  spread 
the  system  else- 
where. The  armory 
which  he  founded 
continued  in  busi- 
ness for  ninety 
years,  when  it  was 
sold  to  the  Winches- 
ter Repeating  Arms 
Co.  Samuel  Colt  had 
his  first  pistols  made 
by  the  Whitney 
Arms  Co.,  and  when 
he  went  to  Hartford 
to  build  the  Colt  ar- 


Fig. 
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mory  in  the  early  fifties,  he 
not  only  adopted  their  methods 
of  manufacture  but  greatly  ex- 
tended them.  E.  K.  Root,  his 
superintendent,  built  the  new 
armory  and  designed  much  of 
its  machinery.  It  was  without 
question  the  most  highly  de- 
veloped manufacturing  plant 
in  existence  at  that  time,  hav- 
ing over  1400  machines,  with 
tools  and  fixtures  costing  about 
as  much  as  the  machines 
themselves,  a  proportion  un- 
heard of  before.  Famous  me- 
chanics worked  there,  among 
them  F.  A.  Pratt  and  Amos 
Whitney,  of  the  Pratt  &  Whit- 
ney Co.,  C.  E.  Billings  and  C. 
M.  Spencer,  of  the  Billings  & 
Spencer  Co. 
Northern  New  England's  Machine  Tool  History 
Of  the  early  gun  shops  three  stand  out  clearly  by  reason  of 
their  far-reaching  influence.  The  Whitney  and  Colt  armories 
are  two,  and  the  third  is  that  of  Robbins  &  Lawrence,  of 
Windsor,  Vt.,  which  was  started  a  few  years  earlier  than  the 
Colt  armory.  It  was  one  of  the  plants  visited  by  the  English 
commission  in  1853,  and  furnished  much  of  the  machinery 
that  was  installed  at  Enfield.  The  work  of  R.  S.  Lawrence, 
Frederick  W.  Howe,  and  Henry  D.  Stone  gave  it  wide  recog- 
nition. Lawrence  was  a  self-trained  mechanic  and  a  born  gun- 
maker.  Howe  served  his  time  in  the  old  Gay  &  Silver  shop 
at  North  Chelmsford,  and  brought  from  there  the  beginnings 
of  the  Lincoln  type  of  miller  and  the  turret  lathe.  Fig.  5 
shows  the  Robbins  &  Lawrence  milling  machine  which  was 
a  forerunner  of  the  Lincoln  type.  The  illustration  is  made 
from  a  reproduction  of  a  drawing  made  by  F.  W.  Howe,  about 
1853.  The  improvement  introduced  by  F.  A.  I*ratt,  which 
differentiated  the  Lincoln  milling  machine  from  the  machine 
shown  in  the  illustration,  was  the  substitution  of  a  worm-teed 
for  a  rack-and-pinion  drive  for  the  table.  From  the  Robbins 
&  Lawrence  shop  Howe  went  to  Providence  as  superintendent 
of  the  Providence  Tool  Co.,  and  later  to  the  Brown  &  Sharpe 
Mfg.  Co.  From  the  Robbins  &  Lawrence  shop  also  sprung 
the  Sharps  Rifle  Works  at  Hartford,  which  became  the  Weed 
Sewing  Machine  Co.;  later  the  Pope  Mfg.  Co.;  the  White 
Sewing  Machine  Co.;  the  Cleveland  Automatic  Machine 
Co.,  of  Cleveland;  and  the  Sullivan  Machinery  Co.,  manufac- 
turing mine  equipment  at  Claremont,  N.  H.  Although  the  old 
shop  at  Windsor  passed  through  a  number  of  hands,  it  was 
for  many  years  under  the  superintendency  of  Henry  D.  Stone. 
In  1879  the  company,  which  had  become  the  Jones  &  Lamson 
Machine    Co.,    moved    to    Springfield,    Vt.,    and    has    taken    a 

leading    position 

among  the  world's 
builders  of  machine 
tools.  Its  later  de- 
velopment Is  largely 
due  to  James  Hart- 
ness,  the  inventor  of 
the  flat  turret  lathe, 
who  became  super- 
intendent in   1SS9. 

The  interchangea- 
ble system  is  char- 
acteristic of  many 
other  Industries, 
such  as  the  manu- 
facture of  sewing 
machines,  clocks, 
watches,  typewrit- 
ers, etc.,  but  they 
did  not  originate  it 
Starting  later,  these 
industries       utilized 
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and  developed  a  system  already  In  existence.  It  is  quite  nat- 
ural that  the  system  should  have  been  developed,  as  it  was, 
by  the  gun-makers,  since  guns,  particularly  for  military  pur- 
poses, were  the  first  articles  produced  in  great  numbers 
where  interchangeability  was  clearly  desirable. 

Machine  Tool  Development  in  Philadelphia 
Under  the  leadership  of  William  Sellers  and  William  Be- 
ment,  Philadelphia  took  the  leadership  in  tool  building  for 
the  next  generation.  Bement  was  a  New  England  man  who, 
like  so  many  others,  began  his  work  in  the  manufacture  of 
textile  machinery.  He  was  a  leading  workman  in  the  old 
Amoskeag  shop  and  later  In  the  Lowell  machine  shop.  Sellers 
was  a  Pennsylvanian  who  received  his  training  at  Wilming- 
ton, but  was  for  several  years  superintendent  of  the  machine 
shop  of  Fairbanks,  Bancroft  &  Co..  in  Providence.  Three 
years  later,  in  company  with  Mr.  Bancroft,  he  founded  the 
business  of  William  Sellers  &  Co.  There  is  a  singular  paral- 
lelism between  the  work  of  Sellers  in  America  and  of  Whit- 
worth  in  England.  Both  were  superb  mechanics,  of  com- 
manding influence,  and  each  standardized  the  screw  thread 
practice  of  his  country.  Both  Bement  and  Sellers  are  identi- 
fied more  with  heavy  machine  tools  than  with  the  lighter 
•ones;  the  latter  have  always  been  associated  with  New 
England. 

Machine  Tools  In  the  Middle  West 

The  spread  of  machine-tool  building  westward  has  been  the 
characteristic  feature  of  the  past  generation.  W.  R.  Warner 
and  Ambrose  Swasey  in  Cleveland,  both  of  them  foremen  with 
the  Pratt  &  Whitney  Co.,  in  Hartford,  have  taken  westward 
the  best  traditions  of  the  New  England  mechanics.  They 
have  not  only  extended  the  reputation  of  the  American  me- 
chanics for  tool  building,  but  are  the  foremost  builders  of 
large  telescopes.  Cincinnati  was  the  center  of  engine  build- 
ing and  repair  work  in  connection  with  the  old  river  traffic 
In  the  Mississippi  valley.  With  the  decay  of  this  traffic, 
the  attention  of  mechanics  was  turned  in  another  direction, 
very  largely  through  the  influence  of  William  E.  Lodge,  who 
went  there  as  a  journeyman  mechanic  in  the  early  seventies. 
He  was  president  of  the  Mechanics  Union  and  widely  known 
among  the  workmen  of  the  city.  In  ISSO,  having  saved  a 
thousand  dollars,  he  started  in  business  for  himself.  His 
rapid  success  encouraged  many  of  his  old  friends  to 
undertake  the  manufacture  of  machine  tools,  and  a  large 
number  of  successful  companies,  each  specializing  in  a  single 
type  of  tool,  has  resulted.  At  the  present  time,  Rockford,  111., 
and  Milwaukee  and  Madison,  Wis.,  are  becoming  machine 
tool  centers  of  importance. 

Conclusion 

Early  machine  tool  manufacturers  in  the  United  States  by 
no  means  confined  themselves  to  copying  the  tools  that  were 
developed  in  England.  The  wide-spread  commercial  use  of 
Jigs,  fixtures,  and  limit  gages  is  distinctly  American  In  origin. 
Maudslay's  slide-rest  made  the  lathe  possible,  but  the  turret 
and  cam  control,  developed  by  the  New  England  gun-makers, 
made  it  fully  automatic,  and  enormously  extended  its  capacity 
as  a  manufacturing  machine.  The  board  drop-hammer  was 
also  developed  by  the  gun-makers,  at  Harper's  Ferry,  Ilion. 
and  at  Colt's.  Boring  mills  seem  to  have  been  first  used  by 
Bodmer  In  Manchester,  England  under  the  name  of  rotary 
planers,  but  their  present  development  is  American.  The 
same  is  true  of  precision  grinding  machinery  and  the  univer- 
sal milling  machine.  Jlilling,  as  a  manufacturing  proces.s. 
while  not  original  in  America,  has  been  greatly  extended 
and  refined  here.  In  the  broad  sense,  the  great  contribution 
of  America  has  been  the  automatic  machine  tool  and  the 
extension  of  precision  methods  to  production  on  a  large  scale. 
•     *     * 

MILLING  CLUTCH  TEETH  ON  STEM-GEARS 
The  New  Process  Gear  Corporation,  at  Its  factory  in 
Syracuse,  N.  Y.,  manufactures  a  great  many  nickel-steel 
stem-gears  on  one  end  of  which  there  is  a  three-Jawe.l 
clutch.  The  shanks  of  these  stem-gears  are  approximately 
two  inches  in  diameter,  there  is  a  1-inch  hole  through  the 
center,  and  the  three-jawed  clutch   is  proportioned   about  as 
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Fig.   1.     Clutch  Teeth  and  Method  of  removint  Stock  between  them 

shown  in  the  line  illustration.  Fig.  1.  The  clutch  teeth  are 
milled  1%  inch  deep.  It  will  be  readily  appreciated  that 
machining  these  by  passing  a  milling  cutter  straight  through 
from  one  tooth  to  the  other  would  not  remove  quite  all  the 
stock;  there  would  remain  a  small  triangular  section  in 
each  of  the  millefl  sections,  which  would  have  to  be  removed 
by  end-milling.  In  looking  for  a  quicker  way  of  remoWng 
this  stock,  it  was  decided  to  try  hollow-milling.  Accordingly, 
a  circular  hollow  mill  was  made  that  would  remove  the  bulk 
of  the  metal  from  the  two  spaces  adjacent  to  one  of  the 
clutch  teeth  in  one  cut.  The  milling  cutter  was  made  5/16 
inch  wide  and  of  a  radius  that  would  just  clear  the  tooth 
and  mill  away  most  of  the  stock  from  two  adjacent  sec- 
tions. By  setting  the  cutter  properly,  three  passes  clean  out 
the  stock,  except  for  a  small  section  on  the  side  of  each  tooth, 
as  shown  in  Fig.  1. 

Fig.  2  shows  the  fixture  and  cutter  as  used  In  the  drill 
press.  The  stem-gear  is  inserted  from  below,  and  by  means 
of  a  strap  and  swing-bolts  is  clamped  in  position.  The  top 
of  the  fixture  has  three  bushings  spaced  180  degrees  apart 
and  these  are  used  successively  to  guide  the  cutter  for  the 
three  operations  necessary  to  complete  the  milling.  The 
base  of  the  fixture  is  strapped  to  the  table,  but  the  housing 
may  be  turned  to  bring  the  work  Into  the  three  milling 
positions.  After  the  circular  milling  has  been  done,  the 
sides  of  the  teeth  are  finished  by  running  through  a  straight 
milling  cutter  to  size  and  clean  up  the  sides  of  the  clutch 
teeth.  Three  cuts  finish  the  Job.  An  operator  can  do  the  cir- 
cular milling  on  eight  stems  per  hour.  C.  L.  L. 


Fi(.    t.     Cuttint    Teeth    vith    Hollov    Mill 
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HIGH    DEGREE    OF    ACCURACY    AND    FINISH    OBTAINED    WITH    SIMPLE    TOOLS 
BY   BDWABD  K.  BAMMOND* 


IT  WILL  doubtless  surprise  all  mechanics  who  are  familiar 
with  the  degree  of  accuracy  and  perfection  of  finish  which 
is  demanded  on  the  highest  grade  of  ivory  billiard  balls 
to  know  that  the  work  of  turning  them  is  done  with  an 
extremely  simple  outfit  of  tools.  Successful  billiard  ball 
turners  depend  upon  the  skill  they  have  acquired  through 
years  of  experience  in  the  trade,  rather  than  upon  the  use  of 
mechanically  controlled  machining  contrivances.  The  turning 
is  done  on  a  speed  lathe,  and  the  complete  set  of  small  tools 
Is  illustrated  in  Pig.  1.  In  setting  up  a  lathe  for  ivory  turn- 
ing, particular  care  must  be  taken  to  have  the  bearings  fit 
the  spindle  accurately,  and  to  have  the  lathe  bolted  down 
to  a  solid  foundation.  If  these  precautions  are  not  observed, 
vibration  is  likely  to  develop,  which  will  make  it  impossible 
to  obtain  the  required  degree  of  accuracy  .and  perfection  of 
finish. 

The  Ivory  that  is  Used 
It  is  a  matter  of  general  knowledge  that  ivory  is  obtained 
from  elephants'   tusks,   but  there  are  probably   few  persons 


who  are  aware  of  the  fact  that  the  quality  of  the  ivory  varies 
greatly  according  to  the  part  of  the  world  in  which  it  is 
obtained.  Commercial  ivory  may  be  roughly  subdivided  into 
"hard"  and  "soft"  ivory,  and  for  use  in  turning  billiard  balls 
the  soft  ivory  obtained  from  East  Africa  is  far  superior. 
There  are  several  reasons  for  this,  most  important  of  which 
is  that  the  soft  ivory  is  more  easily  worked  by  cutting  tools; 
also,  it  is  not  so  liable  to  be  cracked  by  the  impact  of  the 
billiard  balls  while  in  use,  or  by  sudden  changes  in  climatic 
conditions.  The  ivory  comes  to  the  billiard  ball  turner  in 
short  cylindrical  shaped  pieces  known  as  "blocks,"  which  are 
nothing  more  nor  less  than  sections  obtained  by  sawing  them 
from  the  tusks  at  the  point  where  the  latter  are  slightly  larger 
than  the  required  diameter. 

The  market  price  of  ivory  is  in  the  neighborhood  of  $4.50 
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per  pound,  and  this  high  price  makes  it  necessary  to  work 
the  material  as  economically  as  possible;  hence  only  those 
portions  of  the  tusks  are  used  which  are  of  sufficient  size 
to  enable  a  ball  to  be  turned  with  the  minimum  amount  of 
waste.  This  need  for  economy  imposes  a  further  test  upon 
the  skill  of  the  billiard  ball  turner.  Pool  balls  range  from 
214  to  2%  inches  in  diameter,  and  billiard  balls  are  2%  to 
2%  inches  in  diameter,  while  the  sizes  of  the  ivory  blocks 
from  which  the  balls  are  turned  are  such  that  there  is  only 
an  excess  of  from  1/32  to  1/16  inch  of  stock.  Consequently, 
it  will  be  evident  that  great  care  must  be  taken  to  prevent 
spoiling  the  work. 

By-Products  in  the  Billiard  Ball  Industry 

Another  interesting  point  about  billiard  ball  turning  is  that 
the  work  is  done  in  such  a  way  that  from  six  to  eight  ivory 
rings  are  secured  as  by-products  in  turning  out  each  ball. 
The  average  mechanic  confronted  with  the  problem  of  turn- 
ing a  billiard  ball  from  a  commercial  ivory  block  would 
naturally  think  that  the  method  of  procedure  is  to  first  rough 
out  the  ball  and  then  finish  it  by  one  of  the  methods  com- 
monly used  for  turning  a  sphere;  but  while  such  a  method 
would  be  satisfactory  when  working  in  metal,  the  cost  of 
ivory  is  so  high  that  the  amount  of  material  wasted  would 
involve  a  serious  loss.  To  overcome  this  waste,  the  ivory 
turner  has  developed  a  method  of  procedure  by  which  six  or 
eight  rings  are  secured  as  by-products.  These  rings  are  of 
various  forms  and  are  used  on  high-grade  harnesses,  by 
horse  breeders,  and  for  various  other  purposes.  While  the 
production  of  these  rings  enables  the  amount  of  ivory  wasted 
to  be  greatly  reduced,  the  method  also  imposes  a  further 
test  upon  the  skill  of  the  turner. 


Tig.    3.     Natural   Ivory   Block,    Ball   half   roughed   out,    and   Throe   Eough   Hlngs   obtained   from   First   Half   of   Block 
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Tig.   4.     Types   of   Chucks   used   for   Roughing   and   Finish-turning   Operation 


Balls   and   Rings 


The  following  description  applies  to  the  methods  of  turn- 
ing billiard  balls  employed  by  Phil.  Jost,  Jr.,  102  N.  Franklin 
St.,  Chicago,  111.,  and  the  illustrations  are  reproduced  from 
photographs  taken  In  his  shop.  The  lathes  on  which  the 
turning  is  done  are  fitted  with  wooden  chucks  which  are 
made  of  either  dog-wood  or  beech-wood.  Beech-wood  chucks 
provide  the  best  gripping  surface,  but  difficulty  is  experienced 
with  chucks  made  of  this  material  owing  to  the  tendency  for 
the  threads  to  strip  when  the  chuck  is  screwed  onto  the  lathe 
Bpindle.  This  trouble  is  not  so  likely  to  occur  with  dog-wood 
Chucks,  and  their  gripping 
power  is  practically  as  good. 

The  form  of  chuck  used  tor 
the  first  operation  has  a  coni- 
cal shaped  gripping  surface, 
and  the  ivory  block  is  first 
ground  down  at  one  end  on 
a  disk  wheel  so  that  it  can 
be  driven  into  the  chuck  by 
striking  it  with  the  end  of 
the  hammer  handle.  In  set- 
ting up  the  block  ready  for 
the  first  operation,  care  must 
be  taken  to  have  it  run  prac- 
tically true  in  order  that  all 
/of  the  Ivory  In  the  block  will 
be  available  for  turning  the 
ball  and  rings.  With  the 
work  set  up  in  this  way,  the 
turner  first  uses  the  gouge  A 
to  take  a  light  roughing  cut 
over  the  outside  of  the  block, 
and  then  he  takes  the  tool 
B  and  starts  to  work  in 
at  the  end  of  the  block  to 
bring  it  to  the  condition 
shown  in  Fig.  2.  From  this 
illustration  It  will  be  seen 
that  a  start  has  been  made 
on  the  spherical  surface  and 

that  there  is  also  a  small  ring  C  which  is  practically  ready 
to  be  cut  off.  The  turning  tool  used  for  doing  this  work  is 
ground  up  from  an  old  file  and  is  somewhat  similar  to  a  very 
thin  parting  tool,  the  cutting  end  being  square  with  a  slight 
clearance  provided  on  each  side  of  the  blade.  The  temper 
of  the  steel  in  the  file  is  drawn  considerably  so  that  the  tool 
is  fairly  spring>'  and  not  very  brittle. 

After  the  small  ring  C  has  been  removed,  the  turner  con- 
tinues to  work  in  from  the  end  of  the  block  until  a  considera- 
ble depth  has  been  reached;  then  he  cuts  in  from  the  side 
of  the  block  as  shown  in  Fig.  2,  in  order  to  remove  the  first 
large  ring  D.     When   this  large  ring  has  been   romoved.  the 


fig.  6. 


turner  continues  to  work  out  the  spherical  surface  from  the 
end  of  the  block,  and  after  he  has  cut  in  far  enough  another 
large  ring  is  removed,  as  indicated  at  E  in  Fig.  2.     Halt  of 
the  rough  ball  has  now  been  formed,  the  work  having  reached 
the  condition  shown  in  F'ig.  3.     The  block  is  next  removed 
from  the  chuck  and  set  up  in  the  reverse  position,  so  that 
the  rough  end  of  the  block  Is  exposed  ready  to  continue  the 
turning  operation.    A  different  form  of  chuck  is  used  tor  this 
purpose,   which   has   a  hemispherical   cavity   into   which   the 
rough  ball  Is  driven.     After  the  block  has  been  set  up,  the 
turner  works   In   the  manner 
previously    descrlt>ed,    rough- 
ing out  the  other  half  of  the 
ball  and  obtaining  a  similar 
number  of  Ivory  rings  as  by- 
products. 

FlnlsblnK-  the  Bull 

After  the  rough  ball  has 
been  obtained,  it  is  still  held 
in  the  chuck  used  for  the  sec- 
ond rough-turning  operation, 
and  the  tool  shown  at  F  In 
Fig.  1  is  used  for  removing 
the  tool  marks  left  in  rough- 
ing out  the  ball  and  also  to 
i>ring  it  to  the  condittoa  of  a 
more  nearly  perfect  sphere. 
The  method  of  procedure  is 
shown  In  Fig.  5,  where  it  will 
be  seen  that  the  only  assist- 
ance given  the  operator  in 
guiding  bis  tool  is  that  af- 
forded by  an  ordinary  hand- 
rest.  After  halt  of  the  sur- 
face of  the  ball  has  been 
turned  in  this  way,  a  sharp 
lead  pencil  point  is  applied 
to  the  revolving  ball  to  draw 

Method    of    performing    Final    Taming    Operation  ^   jing  around    it.      The   ball    Is 

then  removed  from  the  chuck  and  set  up  In  the  reverse 
position  so  that  the  pencil  line  is  In  approximately  the  same 
position  that  it  formerly  occupied.  The  same  method  is  then 
followed  in  turning  the  opposite  half  of  the  ball. 

After  the  work  has  progressed  to  this  point,  the  ball  is 
again  removed  from  the  chuck  and  set  up  on  the  reverse  cen- 
ter, i.  e..  while  the  axis  of  the  lathe  spindle  was  formerly  per- 
pendicular to  the  plane  of  the  lead  pencil  circle  drawn  on 
the  ball.  It  now  lies  in  the  plane  of  this  circle.  The  turner 
now  goes  over  the  surface  of  the  ball  a  second  time,  scribes 
another  lead  pencil  circle  in  a  plane  perpendicular  to  that 
of  the  first  circle,  reverses  the  work  in  the  chuck  and  turns 
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Fig.    6.     Complete   Finished   Produota   secured   from   a   Single   iTory   Block.     In  Some   Cases   Two   Additional   Rings   ai»  obtkisxl 
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the  opposite  side  of  the  ball.  When  the  work  has  reached 
this  condition,  the  turning  of  the  ball  is  practically  completed. 
The  ball  is  tested  for  accuracy  by  applying  a  very  sharp 
lead  pencil  point  so  that  it  Just  touches  the  surface  of  the 
work,  and  noting  whether  a  uniform  line  is  left  as  the  ball 
rotates;  the  ball  is  then  turned  in  the  chuck  and  the  test  re- 
peated. If  uniform  lines  are  drawn  in  two  positions  of  the- 
ball  at  right  angles  to  each  other,  it  shows  that  there  is  only 
a  negligible  amount  of  error  in  sphericity.  The  ball  is  next 
taken  to  a  polishing  lathe  where  it  is  set  up  in  a  similar  chuck 
to  that  used  for  the  finish-turning  operation.  The  preliminary 
polishing  is  done  with  a  fine  grade  of  sandpaper  that  removes 
all  tool  marks  from  the  surface  of  the  ball,  after  which  a 
white  diamond  polishing  cake,  made  by  the  Matchless  Metal 
Polish  Co.,  New  York  City,  is  used  to  remove  all  scratches  left 
by  the  sandpaper.  After  the  complete  surface  of  the  ball  has 
been  gone  over  with  this  cake,  the  final  polish  is  obtained  by 
rubbing  the  ball  with  a  cloth  saturated  with  alcohol,  while 
it  is  held  in  the  rotating  chuck.  The  finish  obtained  in  this 
way  is  that  with  which  we  are  familiar  on  the  highest  grade 
of  billiard  balls. 

TurninK  the  Bing-s 

Pig.  3  shows  the  ivory  block  as  it  was  cut  from  the  ele- 
phant's tusk,  the  condition  of  the  work  after  half  of  the  ball 
has  been  roughed  out,  and  the  three  rough  rings  obtained 
from  half  of  the  block.  The  method  of  procedure  in  finish- 
ing the  ball  has  already  been  described,  and  we  are  now  con- 
cerned \Yith  the  way  in  which  the  rings  are  finished.  The 
two  forms  of  chucks  used  for  this  purpose  are  shown  at  the 
right-hand  side  in  Pig.  4,  where  it  will  be  seen  that  one  is  of 
similar  design  to  a  collet,  except  that  the  grip  on  the  work  is 
obtained  by  the  spring  in  the  wood;  while  the  other  is  an 
expanding  chuck  which  secures  its  grip  in  the  same  way.  In 
roughing  out,  the  rings  are  placed  in  the  internal  chuck 
and  reduced  to  approximately  the  required  shape.  The  tool 
used  for  turning  the  rings  is  shown  at  G  in  Pig.  2.  The  fin- 
ishing operation  is  generally  performed  with  the  ring  held 
on  the  expanding  chuck  shown  at  the  extreme  right-hand 
side  of  Pig.  4,  and  this  chuck  is  always  used  for  finishing  the 
small  rings  shown  at  the  extreme  ends  in  Fig.  6,  which  are 
the  finished  products  obtained  from  a  single  ivory  block. 
That  such  a  high  quality  of  workmanship  can  be  obtained  with 
such  simple  tools  speaks  highly  for  the  skill  of  the  men  em- 
ployed in  this  industry. 

*     *     * 

MAKING  SLUSH   CASTINGS* 

The  process  of  slush-casting  is  used  extensively  in  the 
manufacture  of  ornamental  objects  of  spelter  or  zinc.  Hollow 
and  therefore  relatively  light  castings  are  produced.  The 
molds  used  are  of  metal,  usually  bronze  or  brass  which  can 
be  machined  evenly  and  which  will  not  be  injured  by  the 
molten  metal.  Faithful  reproduction  of  intricate  designs  can 
be  made  by  this  means  provided  a  metal  suitable  for  casting 
purposes  is  available  which  melts  at  a  relatively  low  tempera- 
ture and  which  will  not  crack  and  pull  apart  under  cooling 
stresses.     The  process  is  substantially  as  follows: 

The  metal  is  poured  into  the  hollow  mold  until  it  is  full 
and  then  the  mold  is  immediately  emptied,  leaving  a  thin- 
walled  casting  chilled  upon  the  inside  surface.  The  mold  is 
usually  mounted  upon  trunnions  or  otherwise  arranged  to 
facilitate  rapid   emptying. 

Because  of  extensive  use  for  ornamental  purposes  castings 
so  produced  are  ofteil  plated,  stained  or  treated  in  other  ways 
to  produce  color  effects.  Therefore  other  properties  are  re- 
quired of  the  cast  metal  besides  that  of  perfection  of  surface 
and  accurate  reproduction  of  pattern.  The  surface  must  not 
only  be  a  faithful  reproduction  of  the  mold  with  a  smooth 
surface  but  must  be  free  from  small  craclcs  or  pin-holes.  A 
large  flaw  which  can  be  readily  seen  can  be  removed  by 
chipping  and  lining  with  solder,  or  the  casting  may  be  rejected 
and  remelted,  but  a  small  flaw  may  escape  a  careful  inspec- 
tion; flaws  of  this  kind  may  take  up  and  hold  some  of  the 
liquor  from  the  plating  solutions  and  thus  cause  a  stain  to 


•  Extract   from    paper   presented    at   the   annual   meeMnc   of   the   Amerlonn 
InaUtute  of  Metals,  held  at  Atlantic  City,  N.  J.,  September  28  to  October  1. 


appear  later.  Hence,  for  good  work,  it  is  necessary  to  use  a 
metal  which  will  give  castings  entirely  free  from  cracks  or 
flaws  of  any  kind.  Following  are  some  conditions  that  must 
be  borne  in  mind  both  as  to  the  metal  used  and  the  casting 
practice:  (1)  The  production  of  as  light  castings  as  possi- 
ble, consistent  with  the  strength  demanded  by  the  use  to 
which  they  are  to  be  put,  thus  making  for  economy  in  metal. 
(2)  The  use  of  a  metal  that  is  subject  to  minimum  losses 
of  oxidization,  dressing,  etc.,  while  standing  molten  in  the 
pot.  (3)  The  production  of  as  large  a  percentage  of  perfect 
castings  as  possible,  thus  cutting  down  the  loss  of  time  and 
labor  to  a  minimum. 

These  three  factors  necessarily  interfere  to  some  extent. 
Their  dependence  on  the  conditions  of  operating  is  very  close. 
Economy  in  the  use  of  metal  is  possible  only  with  a  metal 
possessing  a  small  solidification  range  and  high  fluidity  at 
the  time  of  casting.  A  high  casting  temperature  will  aid 
this.  Economy  of  metal  as  regards  loss  by  oxidization  at 
the  surface  is  obtained  only  by  low  casting  temperature  and 
the  least  possible  manipulation  of  the  bath.  This  conflict 
between  the  high  and  low  casting  temperatures  as  required 
by  the  first  and  second  conditions  means  a  compromise  de- 
cided by  experience.  Economy  of  time  depends  upon  the 
employment  of  a  reliable  metal,  one  giving  uniformly  depend- 
able results,  and  experience  on  the  part  of  those  handling  the 
process,  together  with  the  strictest  attention  to  the  control 
of  the  operating  conditions.  The  constant  use  of  the  thermo- 
couple and  galvanometer  should  replace  judging  temperatures 
by  the  eye. 

The  common  impurities  of  spelter  are  cadmium,  lead,  iron 
and  zinc.  The  American  Society  for  Testing  Materials  has 
separated  the  spelter  Into  four  grades  depending  upon  the 
amount  of  impurities  present  as  follows: 

High-grade  spelter  shall  contain  not  over  0.5  per  cent  cad- 
mium, 0.7  per  cent  lead,  and  0.3  per  cent  iron,  and  the  sum 
of  these  Impurities  shall  not  exceed  0.10  per  cent. 

The  intermediate  grade  of  spelter  shall  contain  not  over 
0.5  per  cent  cadmium,  0.2  per  cent  lead,  0.3  per  cent  Iron,  and 
the  sum  of  these  impurities  shall  not  exceed  0.5  per  cent. 

Brass  special  spelter  shall  contain  not  over  0.75  per  cent 
cadmium,  0.75  per  cent  lead,  0.04  per  cent  iron,  and  the  sum 
of  these  impurities  shall  not  exceed  1.2  per  cent.  No  alumi- 
num is  allowed  in  any  of  the  foregoing  spelters. 

Common  or  prime  western  spelter  shall  contain  not  more 
than    1.5   per   cent   lead   and   0.08   per   cent   iron. 

The  qualities  required  to  make  up  a  perfect  casting  metal 
may  be  summed  up  as  follows:  (1)  The  metal  must  yield 
casting  free  from  cracks  or  flaws  of  any  kind.  (2)  The 
surface  must  be  smooth  and  bright.  (3)  The  weight  must 
be  low  enough  to  be  economical.  (4)  The  metal  must  not 
be  too  sensitive  to  variations  of  temperature  of  pouring. 
•     •     • 

About  two  years  ago,  the  General  Electric  Co.  announced 
that  its  research  laboratory  had  developed  a  process  for  the 
protection  of  metals,  subjected  to  high  temperatures.  The 
process,  originally  called  'Valorizing,"  produced  a  rich  alumi- 
num alloy  upon  the  surface  of  the  metal  to  be  protected.  In 
other  words,  the  metal  is  insulated  with  aluminum,  from 
which  was  derived  the  name  "insuluminum."  The  process  by 
which  insuluminum  is  produced  consists  briefly  in  packing 
the  parts  in  a  mixture  consisting  of  alumina,  powdered  alumi- 
num and  ammonium  chloride  in  a  gas-tight  crucible.  The 
crucible  is  filled  with  a  reducing  or  inert  gas  to  prevent 
oxidization  of  the  aluminum.  The  temperature  is  slowly  in- 
creased until  it  reaches  1742  degrees  F.  at  which  temperature 
the  pieces  are  held  for  approximately  three  hours.  The  pro- 
cess is  similar  to  the  cementation  process  used  for  converting 
iron  into  tool  steel.  The  result  is  not  a  coating  of  aluminum 
but  an  alloy  of  aluminum  with  the  metal  beneath.  The  claim 
is  made  that  steel  pipe  treated  by  the  insuluminum  process 
will  withstand  exposure  to  combustion  gases  without  deterior- 
ation at  a  temperature  from  SOO  to  1700  degrees  greater  than 
the  uncalorized  metal  can  withstand.  Experiments  have  been 
made  at  temperatures  of  about  2500  degrees  P.  on  calorized 
pipe  without  causing  apparent  deterioration.  Sulphur  dioxide 
gas  at  high  temperatures  has  little  or  no  effect. 
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RECENT  LEGAL  DECISIONS  INVOLVING 
MACHINERY 

Ford  Sale  Contracts  Uninforcible 

(Federal)  The  United  States  District  Court,  Southern  Dis- 
trict of  Ohio,  has  recently  held  in  Ford  Motor  Co.  v.  Union 
Motor  Sales  Co.  that  the  form  of  sale  contracts  used  by  the 
Ford  Motor  Co.  is  ip  restraint  of  trade  and  uninforcible.  The 
Ford  Motor  Co.  manufactures  "flivers"  under  its  own  patents 
and  sells  the  same  to  dealers,  receiving  therefor  the  prices 
it  has  fixed,  but  by  contracts  with  such  dealers  it  is  provided 
that  the  machines  will  be  resold  by  them  at  the  full  adver- 
tised list  price  only,  and  that  a  violation  of  such  provision 
shall  constitute  an  infringement  of  the  patent,  subject  the 
dealer  to  the  payment  of  a  fixed  sum  as  damages,  and  author- 
ize a  cancellation  of  the  contract;  also  that  title  to  the  par- 
ticular machine  or  machines  so  sold  shall  revert  to  the  Ford 
Motor  Co. 

The  Union  Motor  Sales  Co.,  the  Cincinnati  distributor, 
sold  Ford  cars  In  violation  of  its  contract.  The  Ford  Motor 
Co.  brought  this  suit  to  recover  damages  and  to  cancel  the 
jontraet  of  agency. 

The  District  Court  held  that  the  contract  was  one  of  sale 
of  the  machines,  and  not  the  right  to  sell,  that  on  full  pay- 
ment of  the  purchase  price  of  a  machine  it  passes  beyond  the 
patent  monopoly,  and  that  so  far  as  the  contract  attempts  to 
fix  the  price  at  which  only  it  may  be  sold  thereafter  it  is 
Illegal,  as  in  restraint  of  trade  and  uninforcible.  Justice 
Hallister  said  in  part,  "For  the  purposes  of  this  case  it  may 
be  assumed  that  if  the  contract  partakes  of  the  quality  of  a 
sale,  of  the  exclusive  right  to  sell,  or  of  a  license  to  sell,  it 
Is  a  good  contract,  which  the  complainant  may  legally  enter 
Into  with  its  dealers,  and,  under  the  facts  proved  in  this  case, 
an  injunction  must  issue  against  the  defendants.  But  if, 
under  the  terms  of  the  contract,  the  complainant  has  sold  the 
automobiles  made  by  it  and  delivered  the  same  to  its  dealers, 
passing  the  title  upon  receipt  of  the  contract  price,  then, . 
under  the  decisions  of  the  Supreme  Court  and  on  principle, 
the  conclusion,  in  my  Judgment,  must  be  that  by  such  sale  the 
complainant  has  exercised  its  exclusive  right  to  sell,  so  far 
as  the  particular  commodity  sold  is  concerned,  and  cannot 
legally  fix  the  price  at  which  the  dealer  shall  resell. 

This  contract  does  not  give  the  vendee  the  right  to  sell. 
It  sells  to  him  the  article,  and  attempts  to  give  him  the  right 
to  resell.  He  buys.  The  manufacturer-patentee  sells  the 
product  to  him,  and  then  seeks  to  control  the  price  at  which 
he  shall  resell.  If,  upon  payment  by  the  dealer  of  the  pur- 
chase price,  the  title  of  the  machine  passes  to  him,  how  can 
It  be  taken  away  because  the  user,  to  whom  the  dealer  has 
gold,  has  paid  a  less  price  than  the  list  price? 

The  purpose  of  complainant's  contracts  with  its  dealers  is 
to  prevent  competition  between  its  dealers,  each  of  whom  has 
paid  it  all  it  asked.  The  vice  in  them  is  that  the  patent  law 
does  not  confer  power  on  the  patentee  to  prevent  competition 
among  those  who  have  purchased  the  patented  article  from 
him.  I  am  therefore  of  opinion  that  these  contracts  (the 
opinion  being  restrained  to  the  facts  in  this  case)  are  invalid, 
and  that  the  defendants  in  causing  them,  or  attempting  to 
cause  them,  to  be  broken,  have  done  the  complainant  no 
wrong  cognizable  by  the  law."  (Ford  Motor  Co.  v.  Union 
Motor  Sales  Co.,  S2o  Fed.  57S.) 

Violation  of  Factory  Rule  with  Relation  to  Machinery 
(South  Carolina)  An  overseer  of  a  section  of  a  mill  who 
opens  and  cleans  machinery  in  motion  in  violation  of  a  rule 
of  employment  forbidding  the  cleaning  of  machinery  in  motion 
is  guilty  of  negligence  as  a  matter  of  law.  and  an  employe 
working  under  him  sustaining  injury  while  at  work  in  clean- 
ing machinery  in  motion  may  recover  from  the  employer 
therefor.     (Xctosom  v.  Foe  Mfg.  Co.,  86  S.  E.  J9'>.) 

Proximate  Cause  of  Accident 
(Mississippi*  Where  a  lumber  company  provided  a  safe 
contrivance  to  control  its  machinery,  employed  in  hauling 
logs  up  an  Incline  to  its  saw  shed,  and  a  servant,  instead  of 
using  such  means  to  stop  the  machinery,  when  a  belt  was 
slipping  off  the  wheel,  placed   his  foot  against  the  moving 


belt,  a  projection  on  which  struck  his  foot  and  injured  him, 
the  servant's  act  was  the  proximate  and  sole  cause  of  his 
injury,  and  the  master  was  not  liable.  (Ovett  Land  i  Lum- 
ber Co.  V.  Adams,  09  So.  .i99.) 

Sale  of  Stock  in  Machine  Company 

(Delaware)  Where  a  corporation  owned  a  patent,  and  the 
sole  inducement  for  the  purchase  of  its  stock  by  another  cor- 
poration was  to  obtain  control  of  such  patent,  the  buying 
corporation  could  have  specific  performance  of  the  contract 
for  the  sale  of  stock  against  the  seller  rather  than  recovering 
damages  for  the  failure  to  perform,  since  the  equitable  doc- 
trine of  specific  performance  applies  to  contracts  for  the  sale 
of  personalty  having  a  unique  value,  and  not  generally  dealt 
in  on  the  market,  so  that  money  damages  will  not  afford  a 
certain  and  adequate  remedy  at  law.  (V.  8.  Fire  Apparatus 
Co.  V.  G.  W.  Baker  Mach.  Co..  9.')  A.  29-',.) 

Statement  of  Salesman  Excluded 

(South  Carolina)  Where  plaintiff  manufacturer  of  machin- 
ery for  re-weaving  Jute  bagging  gave  written  warranty  upon 
a  sale  that  its  machine  would  work  Jute  bagging,  but  not 
that  it  would  work  sugar  sacks,  in  an  action  for  the  price. 
In  which  the  buyers  counter-claimed  for  damages,  the  action 
of  the  court  in  excluding  evidence  proving  damages  from  the 
alleged  failure  of  the  machinery  to  work  sugar  sacks  was 
proper,  since  a  written  warranty  cannot  be  enlarged  by  parol 
testimony. 

Such  was  the  holding  in  Smith  &  Furbush  Machine  Co.  v. 
Johnston,   Supreme   Court  of   South   Carolina. 

The  machine  company  brought  the  action  to  recover  (4150, 
the  balance  of  the  purchase  price  of  the  machinery  sold  to 
Johnston.  Johnston  denied  liability  on  account  of  defects  In 
the  machinery.  He  also  alleged  that  the  machinery  had  not 
come  up  to  warranty.  In  the  trial  court  an  effort  was  made 
to  introduce  in  evidence  certain  verbal  statements  made  by 
the  machine  company's  salesman  at  the  time  the  machinery 
was  sold,  such  statements  in  effect  warranting  the  use  to 
which  the  machinery  might  be  put.  The  Judge  of  the  trial 
court  refused  to  permit  the  introduction  of  this  evidence  say- 
ing that  the  warranty  was  in  writing  and  incorporated  In  the 
contract  of  sale.  The  trial  court  found  for  the  machine  com- 
pany and  an  appeal  was  taken  to  the  Supreme  Court  where 
the  Judgment  was  affirmed.  (Smith  i  Furbush  Machine  Co., 
V.  Johnston,  86  S.  E.  490.) 


•     •     • 


CONSISTENCY  IN  WAGE  PAYMENTS 
Nothing  is  so  vital  to  the  workman  as  the  pay  he  gets. 
Working  conditions  may  be  bad  but  if  the  pay  Is  good  he  will 
generally  stick,  and  it  he  leaves  there  will  be  no  lack  of 
others  competent  to  fill  his  place.  But  let  the  wages  be  low. 
and  all  the  welfare  work  and  comfortable  shop  facilities  will 
not  reconcile  him  to  the  fact  that  he  Is  not  adequately  com- 
pensated  In  dollars  and  cents. 

The  Just  employer  recognizes  this  simple  fact  and  pays  the 
going  rate  to  ordinary  workmen,  and  higher  rates  to  those 
more  highly  skilled  and  efficient.  But  when  he  has  done 
this,  has  his  duty  been  done  to  labor  in  general  that  makes 
the  things  he  buys  if  he  invariably  buys  from  the  lowest 
bidder?  Emerson  wTote  that  "consistency  Is  the  vice  of  little 
minds  only",  and  apparently  few  have  little  minds  if  this  be 
a  test.  One  of  the  largest  employers  of  labor  in  the  metnl- 
worklng  industries  has  raised  the  wages  of  employes  far 
above  the  going  rate,  but  he  screws  the  prices  of  the  things 
he  buys  down  to  the  last  notch.  In  fact,  this  policy  is  so 
well  known  and  notorious  that  a  manufacturer  who  has 
secured  a  large  contract  from  the  aforesaid  concern  Is  looked 
on  with  suspicion  by  the  bankers  when  he  tries  to  borrow 
money  on  the  strength  of  It.  The  banker  knows  from  expe- 
rience that  the  contractor  has  probably  made  a  losing  bargain 
or  one  that  will  net  him  but  little  profit. 

Is  this  Just  to  labor?  Surely  not.  The  workmen  In  the 
contractor's  shop  must  work  for  low  wages  or  at  heart-break- 
ing speed  it  the  contractor  makes  good.  These  workmen  are 
entitled  to  good  wages  as  much  as  the  men  In  the  manufac- 
turer's own  plant.  How  can  he  make  flesh  of  one  and  flsh  of 
the  other?  • 
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THE  press  working  of  metals  is  a  highly  interesting  sub- 
ject and  one  having  many  varied  developments  which  by 
no  means  have  yet  reached  their  climax.  New  problems 
are  being  worked  out  daily  and  metal  working  practice  is 
being  changed  to  a  marked  degree.  The  forging  of  iron  and 
steel  in  dies  has  been  practiced  by  blacksmiths  from  time 
immemorial,  and  drop-forging  by  means  of  dies  in  drop  ham- 
mers has  within  the  last  fifty  years  become  a  highly  import- 
ant industry.  The  shaping  of  sheet  metal  cold  in  power 
presses  also  has  attained  much  importance,  and  is  another 
great  specialized  industry,  producing  yearly  vast  numbers  of 
manufactured  parts  in  iron,  steel,  copper,  brass,  aluminum 
and  nickel.  Coining  presses  used  for  the  cold  impression  of 
coins,  medals,  transmission  chain  parts  and  other  pieces  pro- 
duced in  large  numbers  which  require  embossing  or  chamfer- 
ing have  an  important  place  in  the  manufacturing  world. 
The  ramifications  of  press  and  hammer  working  presses  are 
many,  and  a  list  of  all  would  be  extensive.  Cold  and  hot 
swaging  by  rotary  and  vibrating  hammers  and  rivet  spinning 
are  more  examples  of  the  many  that  might  be  cited. 

Within  the  past  decade,  another  application  of  presses  of 
both  the  hydraulic  and  so-called  power  types  has  come  into 
use,  which  up  to  this  time  has  not  been  featured  prominently 
In  the  technical  publications.  This  is  the  press  molding  in 
dies  of  metal  "ingots,"  both  hot  and  cold.  Brass,  bronze,  cop- 
per, aluminum  and  nickel  castings  and  forgings  are  com- 
pressed and  made  true  to  form  by  being  squeezed  in  dies 
by  special  presses  of  great  power.  Press  molded  castings  are 
improved  in  physical  characteristics,  minute  blow-holes  are 
closed,  the  roughness  inevitable  with  sand  castings  is  cor- 
rected, and  in  some  cases  the  need  of  subsequent  machining 
is  dispensed  with.  The  possibilities  of  press  molding  are  ap- 
parently limited  only  by  the  available  sizes  and  power  of 
presses  and  strength  of  the  dies.  The  intensity  of  pressures 
produced  is  very  great,  often  exceeding  those  developed  by 
the  explosion  of  the  powder  charge  in  large  guns,  and  in  some 
cases  being  over  100,000  pounds  to  the  square  inch. 

In  another  part  of  this  number  is  the  first  article  of  im- 
portance dealing  with  the  work,  dies  and  machines  used  in 
this  machine  die  molding  or  casting  practice.  Who  can  say 
to  what  extent  this  process  may  displace  the  typical  machine 
tool  operations?    Press  molding  of  steel  is  already  being  done 


on  a  limited  scale,  and  greater  developments  undoubtedly 
will  be  worked  out  when  more  highly  resistant  steels  are 
available  for  die  construction,  opening  a  field  for  fruitful 
investigation  in  determining  the  laws  governing  the  flow  of 
metals  under  pressure.  Much  is  yet  to  be  learned  about  the 
action  of  highly  refractory  metals  under  great  pressure  and 
the  forms  of  dies  that  favor  the  greatest  displacement  with 
the  least  pressure. 

A  COMMITTEE  appointed  by  the  American  Society  of 
Mechanical  Engineers  recently  completed  a  boiler  code 
wliich  probably  will  rank  with  the  most  valuable  stand- 
ardization work  accomplished  by  any  engineering  society. 
This  code,  which  represents  months  of  untiring  work  by  men 
thoroughly  familiar  with  boiler  design  and  the  conditions  of 
the  trade,  is  based  not  merely  on  theory,  but  on  the  common 
sense  of  practical  men,  who  took  into  consideration  all  the 
trade  as  well  as  technical  conditions  with  which  the  boiler 
industry  is  concerned.  Boilers  built  under  this  code  are  al- 
ready acceptable  to  the  boiler  departments  of  the  states  of 
Ohio  and  Indiana,  and  to  the  cities  of  Detroit  and  Chicago. 
The  authorities  of  Pennsylvania,  Wisconsin  and  Californfe 
have  accepted  the  code,  to  be  put  in  force  later,  and  a  move- 
ment is  on  foot  to  secure  legal  adoption  by  all  the  other 
states. 

The  code  has  been  endorsed  by  the  American  Society  of 
Mechanical  Engineers,  the  American  Boiler  Makers'  Associa- 
tion, the  National  Tubular  Boiler  Manufacturers'  Association, 
the  Master  Boiler  Makers'  Association,  the  Hartford  Steam 
Boiler  Inspection  &  Insurance  Co.,  Fidelity  &  Casualty  Co., 
Maryland  Casualty  Co.,  London  Guarantee  &  Accident  Co., 
Ltd.,  National  Threshman's  Association  and  the  National 
Electric  Light  Association. 

The  legal  adoption  of  the  code  throughout  the  United  States 
would  undoubtedly  result  in  great  benefits  to  boiler  makers 
and  users,  making  for  the  preservation  of  human  life  and 
property,  and  for  increased  engineering  efficiency. 


THE  development  of  toothed  gearing  and  the  machinery 
for  cutting  gear  teeth,  is  one  of  the  most  interesting 
phases  of  machine  design  and  construction.  The 
earliest  gears  were  made  entirely  of  wood  and  were  followed 
in  mill  construction  by  mortise  gears,  that  is,  cast-iron  cen- 
ters and  rims  with  wood  teeth  set  in  mortises  cast  in  the 
rims.  The  all-cast  gear  was  made  possible  by  improvements 
in  patternmaking  and  foundry  methods.  But  no  perfection 
of  foundry  practice,  even  machine  molding  the  teeth,  resulted 
in  producing  gears  with  the  accuracy  of  pitch  and  tooth  con- 
tours required  for  smooth  and  even  power  transmission.  Hel- 
ical gears  used  in  rolling  mills  were  cast  with  all  the  care 
possible,  and  while  superior  to  cast  spur  gears  were  still 
short  of  the  perfection  sought. 

Some  years  ago  it  was  realized  that  gears  of  the  largest 
size  should  have  machine  cut  teeth;  but  the  difficulties  of 
accurately  cutting  steel  gears  of  three  or  four  feet  face  and 
twelve  or  fifteen  feet  diameter,  especially  helical  gears,  were 
enormous.  The  development  of  bobbing  machines  for  cutting 
spur  and  spiral  gears  of  common  dimensions  opened  the  way 
for  successful  machines,  capable  of  handling  the  largest  gears 
used  in  steel  mills.  The  progress  of  the  bobbing  cutter  across 
the  face  is  not  localized  between  two  adjacent  teeth,  but  takes 
place  comparatively  slowly  as  the  hob  traverses  the  entire 
periphery.  Thus  the  evil  effects  of  heating  and  consequent 
distortion  of  the  blank  and  cutter  are  minimized. 

The  great  bobbing  machine  described  in  this  number  is 
believed  to  be  the  largest  machine  of  this  type  yet  built. 
It  is  Interesting  not  only  because  of  its  unique  features,  but 
also  because  it  marks  another  forward  step  in  the  perfection 
of  heavy  machinery.  The  millwright's  limits  are  no  longer 
the  smaller  divisions  of  a  carpenter's  two-foot  rule— he  re- 
quires the  transit  and  other  instruments  of  precision  when 
massive  cut  gears  are  erected.  A  watch  movement  is  no  more 
accurately  made,  comparatively  speaking,  than  the  best  roll- 
ing machinery  now  provided  for  the  modern  steel  works. 
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PRINCIPLES    OF    OPERATION    OF    THE    COMMON    TYPES    OP    SCALES    AND    METHODS    OF    INSPECTING    AND    TESTING 


BY  P.  J.  SCHLINK' 


1 


F.    J.    Schlink  t 


fT^HE  operation  of  weigh- 
ing is  so  familiar  to 
those  in  the  engineering 
trades  and  professions  that 
very  few  give  any  thought  to 
the  process  itself  or  to  the 
principles  involved.  As  a  mat- 
ter of  fact,  however,  the  accu- 
rate determination  of  the 
weights  of  commodities  in- 
volves considerations  of  con- 
siderable complexity.  Most 
people  have  a  false  impression 
of  the  accuracy  which  is  at- 
tained in  ordinary  commercial 
weighing;  the  belief  seems  to 
be  very  common  that  any  sort 
of  apparatus  is  good  enough  for  this  work,  and  that  the  most 
perfunctory  care  or  no  care  at  all  is  sufficient  to  keep  it  in 
serviceable  condition.  Work  recently  done  by  the  Bureau  of 
Standards  in  the  inspection  and  testing  of  weighing-scales 
has  illustrated  very  forcibly  the  need  of  improvements  in 
the  methods  of  design  and  manufacture,  of  better  care  of 
weighiug-scales  in  service,  of  a  systematic  provision  for  their 
regular  test,  and  of  the  supervision  of  the  conditions  of  their 
use. 

Frequently  scales  are  found  whose  condition  is  such  as  to 
make  their  use  in  the  highest  degree  inadvisable  for  any  sort 
of  weighing;  they  may  even  be  inaccurate  to  the  extent  of 
10  per  cent  or  more,  while  inaccuracies  of  3  to  5  per  cent  are 
not  at  all  infrequent.  Yet  such  scales  are  often  used  for  the 
weighing  of  high-priced  commodities  and  the  weights  obtained 
are  made  the  basis  of  purchase  or  sale.  Even  new  scales  are 
often  unsatisfactory  and  inaccurate,  whether  on  account  of 
defects  of  design  or  manufacture,  or  what  is  perhaps  more 
common,  improper  installation.  A  general  knowledge  of  the 
principles  of  operation  of  the  various  types  of  scales  in  com- 
mon use,  and  of  the  proper  methods  of  their  inspection  and 
testing  is  a  desirable  acquisition  for  any  man  whose  duties 
bring  him  into  close  relation  with  such  apparatus.  It  is  the 
purpose  of  this  article  to  outline  these  principles  in  such  a 
manner  as  to  make  them  of  service  to  the  engineer  and  the 
mechanic. 

Types  of  Welghlngr-scalea 

Let  us  first  note  briefly  the  types  of  weighing-scales  In  com- 
mon use  in  the  mechanical  industries.  The  first  is  the  pre- 
cision balance,  used  in  chemical  and  metallurgical  laborato- 
ries, and  wherever  the  weight  of  small  quantities  must  be  de- 
termined to  a  high  degree  of  precision.  Such  balances  are  us- 
ually of  the  equal-arm  type,  with  pans  hung  below  the  beam 
and  carried  on  knife-edges  of  agate  or  hardened  steel.  The 
use  of  such  balances  requires  a  high  degree  of  skill  and  care, 
and  is  usually  confined  to  the  laboratory,  where  the  requisite 
freedom  from  vibration  and  other  disturbing  factors  can  be 
maintained. 

Where  large  quantities  are  to  be  weighed  and  the  character 
of  the  work  is  such  that  great  precision  is  not  needed,  plat- 
form scales  are  commonly  used.  Most  of  the  scales  used  in 
shops  and  industrial  establishments  are  of  this  sort.  Under 
platform  scales  may  be  classed  the  portable  platform  scale, 
adapted  to  be  moved  from  place  to  place,  the  large  so-called 
dormant  scale  used  in  warehouses  and  factories  for  weighing 
heavy  crates  and  trucks,  the  wagon  or  auto  truck  scale,  for 
weighing  loaded  horse-drawn  or  motor-driven  vehicles  and  the 
track  scale,  used  for  weighing  railway  cars,  either  as  the  basis 
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of  purchase  or  sale  of  a  commodity,  or  for  the  determination  of 
the  charge  to  be  made  for  transportation. 

In  addition  to  those  named,  there  are  a  few  other  types 
of  scales  in  common  use.  Among  these  may  be  named  the 
crane  scale,  used  for  weighing  loads  while  they  are  sus- 
pended from  a  crane,  the  dynamometer,  for  the  measurement 
of  the  power  output  of  a  prime  mover,  or  for  the  determina- 
tion of  the  tractive  force  required  to  move  a  car  or  truck, 
and  the  materials  testing  machine,  which  is  used  to  determine 
the  breaking  strength  and  elastic  properties  of  structural 
and  other  materials. 

Construction  of  Platform  Scales  and  Causes  of  Inaccuracy 

Fig.  1  shows  in  diagrammatic  form  the  construction  of  a 
common  type  of  platform  scale,  giving  the  names  which  are 
commonly  applied  to  the  various  parts.  The  small  triangles 
are  the  knife-edges,  and  the  cross-hatched  parts  Indicate  mem- 
bers which  are  affixed  immovably  to  the  frame  of  the  scale. 
In  order  that  the  weight  indication  may  be  independent  of 
the  position  of  the  load  on  the  platform,  the  following  rela- 
tion must  apply: 

a,       o, 

—  =  —  (1) 

c,        6, 

The  leverage  ratio  R,  or  multiplication  of  the  scale,  Is  de- 
fined by  the  equation: 

b,       Cj 
R  =  —X—  (2) 

a,       a. 

The  amount  of  weight  required  on  the  counterpoise  pan 
to  balance  a  given  load  on  the  platform  Is  found  by  dividing 
the  platform  load  by  this  ratio  li.  In  order  that  this  multi- 
plication may  be  a  definite  and  unchanging  quantity,  the  knife- 
edges  must  be  affixed  to  the  lever  and  not  to  the  connecting 
element;  they  must  be  sharp,  and  hard  enough  so  as  not  to 
flatten  appreciably  under  the  loads  which  they  are  to  carry; 
and  the  knife-edges  in  any  lever  must  be  parallel  to  each 
other.  The  knife-edges  in  any  lever  should  lie  approximately 
in  a  single  plane,  for  reasons  which  will  appear  later.  The 
planes  through  the  bearing  lines  of  the  knife-edges  belonging 
to  the  several  levers  must  be  parallel  to  one  another,  and  the 
same  is  to  be  said  of  the  loops  and  rods  which  connect  the 
levers  to  each  other.  In  practice,  the  levers  are  usually  ar- 
ranged so  as  to  lie  with  the  plane  of  the  knife-edges  hori- 
zontal and  the  lines  of  the  connections  vertical. 

These  are  points  which  are  not  well  understood.  In  ad- 
Justing  the  distance  between  the  knife-edges,  the  manufac- 
turer uses  standard  weights  which  are  hung  from  the  knife- 
edges,  the  lever  and  the  attached  weights  being  mounted  so 
as  to  swing  freely  as  a  simple  balance.  The  forces  acting  on 
these  knife-edges,  then,  are  in  the  direction  of  gravity,  that 
is,  vertical,  and  the  parts  of  the  scale  when  installed  must 
be  so  placed  that  the  same  direction  of  the  forces  will  obtain. 
It  this  is  not  the  case,  the  lever  arms  of  these  forces  will 
not  be  the  same  as  they  were  at  the  time  the  adjustment  waa 
made,  and  the  scale  will  be  incorrect 

These  relations  will  be  easily  understood  from  Fig.  2.  Sup- 
pose that  the  lever  shown  here  was  so  adjusted  that  the  ratio 
of  its  arms  was  4  to  1;  this  relation  having  been  obtained  by 
hanging  weights  of.  say,  10  and  40  pounds,  respectively,  from 
the  two  end  knife-edges,  and  then  altering  the  distances  a 
and  b  by  shifting  the  knife-edges  or  by  grinding  back  their 
faces  so  that  the  lever  balance  so  formed  came  to  a  condition 
of  equilibrium.  If  now  this  lever  were  set  up  in  a  scale  in  such 
a  manner  that  the  loops  connecting  its  knife-edges  to  those 
of  another  lever  were  not  vertical  but  Inclined,  as  Indicated 
by  the  dotted  lines  in  the  figure,  the  ratio  would  no  longer  be 

a  cos  a 
a:b,  but  another  value  which  would  be  defined  as  R  = . 

b  CO8  0 

The  force  relations  which  were  intended  to  prevail  would  no 
longer  exist,  and  the  scale  would  t>e  Incorrect,  the  amount 
of  this  Inaccuracy  depending,  as  shown  by  the  equation  Just 
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given,  upon  the  lengths  of  the  lever  arms,  and  the  degree  of 
inclination  of  the  two  connecting-rods  to  the  plane  defined 
by  the  knife-edges  in  the  lever. 

Sensibility  of  a  Scale 

The  quality  of  accuracy  in  a  scale  is  not  alone  sufficient  to 
Insure  its  suitability  for  a  given  purpose.  It  must  also  have 
a  proper  sensibility.  The  sensibility  of  a  scale  or  of  any  en- 
gineering instrument  is  its  ability  to  respond  to  small  varia- 
tions in  the  quantity  which  it  is  to  measure.  It  is  usually 
expressed  in  terms  of  the  distance  or  angle  traversed  by  the 
pointer  or  other  reading  or  indicating  device  for  a  unit  change 
in  the  quantity  being  measured. 

In  a  weighing-scale  it  is  found  convenient  and  advantageous 
for  a  number  of  reasons  to  invert  the  ratio  and  use  the  term 
"sensibility  reciprocal."  The  following  definition  of  this  quan- 
tity has  been  adopted  at  the  tenth  annual  conference  on  the 
weights  and  measures  of  the  United  States:  The  term  "sen- 
sibility reciprocal"  is  defined  as  the  weight  required  to  move 
the  position  of  equilibrium  of  the  beam,  pan,  pointer,  or  other 
indicating  device  of  the  scale  a  definite  amount  at  the  capac- 
ity or  at  any  lesser  load,  the  effect  of  friction  in  causing  in- 
constancy  of  this   position   of   equilibrium   being   eliminated. 

A  platform  scale,  as  illustrated  in  Fig.  1,  is  usually  pro- 
vided with  a  loop  at  the  end  of  the  beam,  or  other  means  to 
limit  the  motion  of  the  beam  to  a  suitable  and  convenient 
amount.  Therefore  in  the  case  of  platform  scales  the  sensi- 
bility reciprocal  is  defined  as  follows:  In  scales  provided 
with  a  beam  and  trig-loop  the  sensibility  reciprocal  is  the 
weight  required  to  be  placed  upon  the  platform  to  turn  the 
beam  from  a  horizontal  position  of  equilibrium  in  the  middle 
of  the  trig-loop  to  a  position  of  equilibrium  at  the  top  of  the 
loop.  The  sensibility  reciprocal  may  be  determined  by  sub- 
tracting the  weight  instead  of  adding  it,  thereby  causing  the 
beam  to  assume  a  position  of  equilibrium  at  the  bottom  of  the 
loop;  or  indirectly,  by  moving  the  sliding  poise  on  the  beam 
the  required  amount  in  either  direction,  to  obtain  the  specified 
change  in  the  position  of  equilibrium  of  the  beam;  or  by  add- 
ing or  subtracting  small  weights  to  or  from  the  counterpoise 
until  the  specified  change  is  obtained,  and  determining  the 
equivalent  of  the  small  weights  used,  in  terms  of  weight  on 
the  platform. 

Distinction  between  Sensibility  and  Accuracy 

The  sensibility  and  accuracy  of  scales  are  often  confused, 
for  the  user  is  likely  to  assume  that  a  scale  which  responds 
readily  to  slight  changes  of  load  is  an  accurate  scale.  The 
sensibility  of  a  scale  is  not  directly  a  measure  of  its  accuracy. 
It  indicates  only  to  what  degree  of  precision  readings  may  be 
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Fig.    2.     Diagram    illustrating   Correct    Setting-up    of   Scale    Part* 

taken,  provided  proper  allowance  be  made  for  the  error  or  cor- 
rection of  the  scale  at  that  reading,  the  effect  of  friction  be- 
ing considered  eliminated. 

The  factors  which  determine  the  sensibility  of  a  platform 
scale  or  of  any  scale  in  which  the  reading  Is  obtained  through 
the  operation  of  a  lever  system  oscillating  about  a  definite 
position  of  equilibrium,  are  given  by  a  complex  expression 
which  it  will  be  of  little  service  to  develop  here.  It  may  be 
said,  however,  that  within  certain  limitations,  the  sensibility, 
which  in  practice  is  controlled  by  adjustment  of  the  beam  of 
a  scale,  increases  with:  (1)  increasing  length  of  beam;  (2) 
decreasing  weight  of  beam;  (3)  decrease  of  distance  at  which 
center  of  gravity  of  beam  lies  below  its  center  or  fulcrum 
knife-edge;  (4)  decrease  of  multiplication  or  leverage  ratio 
of  scale. 

Determination  of  Indications  of  Scales 

The  indications  of  a  platform  scale  are  obtained  as  a  rule 
in  either  one  of  two  ways  or  by  a  combination  of  the  two. 
The  first  method,  and  the  one  allowing  the  higher  accuracy 
consists  in  the  use  of  counterpoise  weights  which  are  placed 
upon  the  counterpoise  pan  in  sufl5cient  amount  to  bring  the 
scale  to  a  balance  under  the  applied  load. 

The  second  method  consists  in  employing  a  sliding  or  trav- 
eling weight  which  is  adapted  to  be  moved  along  the  beam 
until  the  effective  lever  arm  upon  which  the  poise  acts  is  suffi- 
cient to  bring  the  scale  to  balance.  In  many  of  the  com- 
moner types  of  scales  these  two  methods  are  used  in  combina- 
tion, the  sliding  poise  being  used  for  the  determination  of 
the  weight  in  the  intervals  between  the  values  represented  by 
the  counterpoise  weights.  In  many  of  the  later  designs,  espe- 
cially those  of  large  capacity,  sliding  poises  alone  are  used, 
as  by  this  means  the  handling  of  loose  weights  and  the  attend- 
ant possibility  of  errors  in  totaling  are  eliminated,  and  be- 
sides the  speed  of  weighing  is  materially   increased. 

In  order  that  the  graduations  on  the  beam  may  not  be  too 
closely  spaced  for  convenient  reading,  the  principal  poise  is 
often  constructed  so  as  to  be  set  accurately  in  position  by 
engagement  with  notches  in  the  beam,  and  is  provided  with  a 
secondary  and  smaller  poise  or  a  bar  moving  within  its  body, 
this  secondary  poise  being  used  for  estimation  of  the  values 
between  those  represented  by  the  notches  on  the  beam. 

Relation  of  Fineness  of  Graduation  to  Sensitiveness  of  Scale 

The  sensitiveness  of  a  scale  should  be  properly  correlated 
to  its  probable  accuracy  and  the  fineness  of  its  graduation. 
In  the  case  of  platform  scales,  the  sensibility  reciprocal  should 
not  be  greater  than  the  value  represented  by  two  of  the  mini- 
mum graduations  upon  the  beam.  This  relation  is  based  upon 
the  assumption  that  the  reading  of  the  scale  cannot  be  esti- 
mated more  closely  than  one-half  of  the  sensibility  recipro- 
cal, as  this  corresponds  to  about  the  smallest  motion  of  the 
beam  in  the  trig-loop  which  may  be  discernible  with  certainty 
in  ordinary  use.  One  might  be  inclined  to  ask  why  a  scale 
should  not  be  made  as  sensitive  as  possible,  in  order  that  the 
utmost  precision  of  reading  could  be  secured.  The  obtaining 
of  a  very  high  sensitiveness  is  fraught  with  numerous  prac- 
tical difficulties.  The  least  wear  occurring  in  a  scale  will 
change  the  position  of  the  center  of  gravity  of  the  levers  in 
relation  to  their  centers  of  rotation,  so  that  a  scale  always 
tends  to  become  less  and  less  sensitive  with  use.     Further- 
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more,  a  high  sensibility  is  always  accompanied  by  a  slowness 
of  action,  that  is,  a  long  period  of  oscillation  of  the  beam,  in- 
creasing the  time  consumed  in  weighing.  In  the  case  of  plat- 
form scales  for  industrial  use  the  precision  of  reading  and  the 
fineness  of  graduation  necessary  for  a  given  purpose  should 
be  determined  by  experience  or  the  special  needs  of  the  case, 
and  the  scale  then  adjusted  to  have  a  sensibility  reciprocal  to 
correspond. 

Testing:  Scales 
The  test  of  a  weighing-scale  is  ordinarily  made  with  stand- 
ard weights;  loads  are  applied  at  the  nominal  or  rated  capac- 
ity and  at  several  fractions  of  the  capacity,  and  the  indications 
of  the  scale  compared  with  the  known  load.  The  errors  of  a 
scale  vary  somewhat  from  time  to  time,  and  according  to  the 
position  of  the  load  on  the  platform,  so  that  it  is  as  a  rule 
impracticable  to  determine  the  errors  of  a  scale  once  for  all. 
For  this  reason,  the  commercial  and  routine  test  of  a  scale 
is  usually  a  tolerance  test,  that  is,  the  test  is  made,  and  the 
scale  adjusted,  if  necessary,  so  that  the  errors  are  within  cer- 
tain small  predetermined  values,  chosen  by  experience  and 
properly  suited  to  the  general  uses  to  which  the  scale  is  put 
and  the  conditions  of  its  service.  These  values  are  called  tol- 
erances, and  are  given  for  platform  scales  in  Table  I. 

Tolerances 

The  tolerances  to  be  allowed  in  excess  or  deficiency  on  all 
platform  scales,  except  counter  platform  scales,  shall  not  be 
greater  than  the  values  given  in  Table  I;  provided,  how- 
ever, that  the  manufacturers'  tolerances  or  the  tolerances  on 
all  new  platform  scales,  except  counter  platform  scales,  shall 
not  be  greater  than  one-half  of  the  values  given;  and  provided 
further,  that  these  tolerances  on  all  these  platform  scales, 
shall  in  no  case  be  less  than  the  value  of  one  of  the  minimum 
graduations  on  the  beam  except  that  the  manufacturers'  tol- 
erances or  the  tolerances  on  new  apparatus  shall  in  no  case 
be  less  than  the  value  of  one-half  of  one  of  the  minimum  grad- 
uations on  the  beam.  The  maximum  sensibility  reciprocal 
allowable  on  all  platform  scales,  except  counter  platform  scales, 
shall  not  exceed  the  value  of  two  of  the  minimum  graduations 
on  the  beam,  at  the  capacity  of  the  scale  or  at  any  lesser  load. 
Provided,  however,  that  the  manufacturers'  maximum  sensi- 
bility reciprocal  or  the  maximum  sensibility  reciprocal  on 
all  new  platform  scales,  except  counter  platform  scales,  shall 
not  exceed  the  value  of  one  of  the  minimum  graduations  on 
the  beam  at  the  capacity  or  at  any  lesser  load. 

The  test  of  a  scale  is  usually  performed  at  its  capacity 
load,  if  practicable  to  apply  weights  to  that  amount;  at  one- 
half  of  the  capacity  or  less,  with  the  load  concentrated  at  pre- 
scribed points  upon  the  platform;  and  at  certain  loads  deter- 
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Fig,    3.     Satisfactory    Form    of    Fifty-pound    Tost    Weight 


Fig.    4.     Notation   for   Load    Fosltloni    on    Platform    Scal«i 

mined  by  the  maximum  reading  of  the  several  bars  of  the 
beam,  or  of  the  reading  face.  A  detailed  outline  of  such  a  test 
will  be  given  hereafter. 

Test  Welg-hts 

The  test  weights  used  are  made  In  various  denominations 
and  forms,  but  for  making  up  the  platform  load  used  in  the 
test  of  a  platform  scale,  fifty-pound  test  weights  are  most  use- 
ful. These  weights  should  be  accurately  adjusted  in  confor- 
mity with  the  national  standards  of  the  country.  Their  adjust- 
ment can  only  be  maintained  by  protecting  them  from  abuse 
or  misuse,  and  by  occasionally  checking  them  up  against 
standards  of  known  constancy  and  accuracy.  Fig.  3  shows  a 
common  and  satisfactory  form  of  fifty-pound  test  weight, 
made  of  cast  iron  and  well  adapted  to  the  testing  of  platform 
scales.  The  weight  is  provided  with  a  cavity  as  indicated. 
In  which  lead  or  other  material  Is  added  to  bring  It  accurately 
to  Its  value.  This  cavity  Is  closed  with  a  screw,  over  the  head 
Qf  which  Is  placed  a  seal  of  lead  or  aluminum,  which  secures 
the  adjusting  material  from  unauthorized  or  careless  altera- 
tion. Cast-iron  weights  change  in  value  slightly  from  time 
to  time  on  account  of  changes  going  on  within  the  mass,  due 
to  atmospheric  and  other  causes,  and  the  wear  and  abrasion 
common  to  all  weights  affect  these  also.  They  must  therefore 
be  checked  at  regular  intervals  against  standards  of  higher 
constancy.  For  weights  of  higher  grade,  used  as  reference 
standards,  brass,  protected  by  a  coating  of  lacquer  or  gold- 
plating,  is  commonly  used. 

Inspection  of  Parts  of  Platform  Scale 

In  the  following  will  be  taken  up  briefly  the  mode  of  Inspec- 
tion and  test  of  a  platform  scale.  The  test  of  a  scale  should 
invariably  be  preceded  by  a  thorough  inspection  of  Its  parts. 
The  knife-edges  and  bearings  should  be  carefully  examined 
for  the  presence  of  rust  and  dirt.  If  the  knlfe-«dges  are  badly 
flattened  from  rust  or  wear,  or  it  the  operating  parts  are 
jammed  with  dirt  and  foreign  material,  the  test  should  not 
be  carried  out  until  the  parts  are  set  aright.  Knife-edges  which 
are  rusty  and  worn  should  be  replaced  and  retinished  by  a 
competent  scale  mechanic. 

The  moving  or  "live"  parts  of  a  scale  must  not  touch  or  rub 
against  parts  of  the  rigid  structure.  Loops  and  connecting- 
links  should  be  plumb.  Care  should  be  taken  to  se«  that 
knife-edges  are  properly  centered  on  their  bearings.  The 
check-rods,  which  retain  the  platform  In  position  on  its  knife- 
edges  against  the  action  of  the  jar  and  Impact  due  to  the  ap- 
plication of  the  loads  being  weighed,  should  fit  loosely  on  their 
pins  or  other  supports,  and  should  lie  In  a  horizontal  plane. 
It  any  are  broken,  they  should  be  replaced. 

In  connection  with  the  question  of  rust  and  corrosion  of 
scale  parts,  it  cannot  be  too  strongly  urged  that  every  care 
be  taken  to  keep  scale  pits  clean  and  dry.  If  the  scale  Is  ex- 
posed to  the  weather,  provision  should  be  made  for  the  drain- 
age of  the  pit.  If  the  pit  can  be  ventilated  as  well,  the  deposi- 
tion of  moisture  on  the  parts  will  be  reduced,  as  will  also  the 
tendency  to  rust. 
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Detailed  Test  of  a  Platform  Scale 

The  first  step  in  the  test  of  a  scale  is  to  put  it  in  a  condi- 
tion of  balance  at  zero  load.  This  can  be  accomplished  by 
setting  all  the  sliding  poises  at  their  zero  marks,  removing  all 
loose  counterpoise  weights  and  then  moving  the  balance  ball 
provided  for  the  purpose  of  balancing,  or  by  adding  or  remov- 
ing shot  from  the  counterpoise  pan,  which,  when  provided,  Is 
usually  made  hollow  for  this  purpose. 

Next  apply  to  the  center  of  the  platform,  test  weights  about 
equal  in  value  to  one-quarter  of  the  scale  capacity.  Take  a 
reading  of  the  scale,  using  standard  counterpoise  weights  if 
the  scale  is  not  provided  with  a  full-capacity  beam.  If  all  the 
readings  of  the  scale  are  taken  with  the  sliding  poise,  advance 
this  poise  and  any  auxiliary  poises,  as  may  be  necessary,  until 
a  balance  is  obtained.  Note  the  reading.  Then  determine  the 
sensibility  reciprocal  as  indicated  in  the  definitions  above. 

Now  move  the  test  weights,  in  turn,  to  each  of  the  four  cor- 
ners of  the  platform,  locating  the  center  of  gravity  of  the 
stack  of  weights  directly  over  the  principal  platform  bearings 
A,  B,  C,  and  D  as  denoted  in  Fig.  4.  Note  the  readings  in 
each  case.  In  case  the  platform  bearings  of  the  scale  are  so 
close  to  the  corners  of  the  platform  that  it  is  impracticable 
to  place  the  weights  as  just  described,  test  weights  amounting 
to  one-half  the  capacity  of  the  scale  or  more  may  be  placed 
with  their  center  of  gravity,  in  turn,  at  the  centers  of  the  rec- 
tangles denoted  in  Fig.  4  by  A„  Bj,  Cj,  and  Z),. 

Next  test  the  scale  at  its  full  capacity,  if  sufficient  test 
weights  are  at  hand.  Determine  the  sensibility  reciprocal  at 
this  load  also.     If  the  beam  has  one  or  more  sliding  poises 

TABLE  I.    TOLERANCES  FOR  PLATFORM  SCALES 


TABLE  II.    TOLERANCES  FOR  COUNTERPOISE  WEIGHTS 
FOR  MULTIPLYING  LEVER  SCALES 

Tbe  tolerances  to  be  aUowHl  lo  excess  or  deflclencj  on  commercial  weights 
Kbell  not  be  greater  than  tbe  following  values;  Provided,  bowever,  that 
the  manufacturerii'  tolerances  or  the  tolerances  to  hr  allowed  oa  new  com- 
mercial  weights  shall  not  be  greater  than  one-half  of   the   values  given. 


Load  in 

Class  A 

Class  B 

Tolerance 

Tolerance 

Pounds 

On  Ratio 

On  Beam 

On  Ratio 

On  Beam 

in  Ounces 

in  Ounces 

in  Pounds 

in  Pounds 

50 

1 

1 

100 

1 

2 

200 

2 

4 

240 

3 

6 

300 

3 

6 

400 

4 

8 

500 

5 

10 

"i 

li 

600 

6 

12 
Pounds 

i 

li 

800 

8 

1 

1 

o 

1000 

8 

1 

1 

2 

1200 

10 

li 

li 

2i 

1500 

12 

IJ 

li 

3 

1800 

14 

li 

If 

3J 

Tons 

Pounds 

1 

1 

2 

2 

4 

li 

li 

24 

2i 

5 

2 

2 

4 

4 

8 

3 

3 

6 

6 

12 

4 

4 

8 

8 

16 

5 

5 

10 

10 

20 

6 

6 

12 

12 

24 

8 

8 

16 

16 

32 

10 

10 

20 

20 

40 

•     12 

12 

24 

24 

48 

15 

15 

30 

30 

60 

20 

20 

40 

40 

80 

40 

40 

80 

80 

160 

50 

50 

100 

100 

200 

80 

80 

160 

160 

320 

100 

100 

200 

200 

400 

150 

150 

300 

300 

600 

200 

200 

400 

400 

800 

1 
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"Class  A"  scales  include  the  following:  scaloa  of  tbe  portable  platform 
type;  and  also  scales  of  tbe  dormant  type  which  are  installeii  inside  a 
bnllding  having  side  walls  and  roof,  which  protect  the  scale  from  -weather 
effects   and    from    sudden    ehsnges  of    temperature. 

"Class    B"    seal.  '    '        'u-    following:    scales   of   the   railroad    track   and 

wagon    types,    a:  '*f   the   dormant   type   whicli    are   not    installed 

Inside    a    buildlnL  walls    and    roof,    and    which    are    exposed    to 

weather    effects     i  .  lianges    of     temperature.      The    latter    effect, 

since  it  causes  tin  . v...iie..--.i..o[i  of  moisture  on  the  scale  parts,  often  has  as 
serious  results  on    the   condition  of   the   scale     as   have  weather   effects. 

The  columns  with  the  heading  "Tolerance  on  Katio"  refer  to  the  error 
In  the  ratio  or  multiplying  power  of  scales  with  which  counterpoise  weights 
are  used. 

The  columns  with  the  heading  "Tolerance  on  Beam"  refer  to  those  parts 
of  scales  not  requiring  the  use  of  removable  weights,    for  example,   a  beam. 

The  column  with  the  heading  "Load"  refers  to  the  amount  of  weight  on 
ihe  platform  of   the  scale. 


Ordinar>- 

Ratio 

Ratio  100:  1. 

Ratio  1000:  1 
and  over 

Weight 

Weights 

less  than 

and  less  than 

(Ratio  1:  1) 

100:  1 

1000:  1 

Pounds 

Grains 

Grains 

Grains 

Grains 

50 

100.0 

60,0 

40.0 

20.0 

25 

WJ.d 

36.0 

24.0 

12.0 

20 

60.0 

36.0 

24.0 

12.0 

15 

40.0 

24.0 

16.0 

8.0 

10 

40.0 

24.0 

16.0 

8.0 

8 

30.0 

18.0 

12.0 

6.0 

5 

30.0 

18.0 

12.0 

6.0 

4 

20.0 

12.0 

8.0 

4.0 

3 

20.0 

12.0 

8.0 

4.0 

2 

15.0 

9.0 

6.0 

3.0 

1 

10.0 

6.0 

4.0 

2.0 

Ounces 

10 

10.0 

6.0 

4.0 

2.0 

8 

5.0 

3.0 

2.0 

1.0 

5 

5.0 

3.0 

2.0 

1.0 

4 

5.0 

3.0 

2.0 

1.0 

2 

3.0 

1.8 

1.2 

0.6 

1 

2.0 

1.2 

0.8 

0.4 

i 

2.0 

1.2 

0.8 

0.4 

i 

1.0 

0.6 

0.4 

0.2 

h 

0.5 

0.3 

0.2 

0.1 

i\ 

0.5 

0.3 

0.2 

0.1 

3  2 

0.5 

0.3 

0.2 

0.1 

i\ 

0.2 

0.12 

0.08 

0.04 

Ratio  of 

5 

9 

1 

i 

Tolerances 

5 
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moving  on  individual  bars,  these  should  each  be  tested  at 
their  maximum  graduation.  The  remaining  graduations  should 
be  uniformly  spaced,  for  equal  increments  of  reading,  and,  in 
practice,  this  will  usually  be  found  to  be  the  case.  The  errors 
of  the  scale  which  have  been  determined  should  be  compared 
with  Table  I.  If  they  exceed  the  values  given  in  this  table, 
the  scale  is  incorrect  and  should  be  adjusted. 

It  has  been  assumed  that  the  test  of  the  scale  has  been 
conducted  with  standard  counterpoise  weights  if  any  were 
used,  that  is,  counterpoise  weights  having  errors  within  a 
known  small  tolerance.  If  standard  counterpoise  weights  are 
not  at  hand,  those  furnished  with  the  scale  may  be  used  for 
the  purpose  of  test,  but  their  errors  must  be  determined,  and 
the  actual  values  of  the  individual  weights  used  in  comput- 
ing the  errors  of  the  scale.  The  counterpoise  weights  may  be 
tested  on  a  sensitive  balance  of  the  equal-arm,  suspended-pan 
type.  Such  balances  are  made  up  in  portable  form  especially 
for  use  in  weights  and  measures  inspection  work,  inspector's 
kits  usually  including  also  a  set  of  standard  weights.  After 
determining  the  errors  of  the  counterpoise  weights,  they 
should  be  compared  with  Table  II,  which  gives  the  tolerances 
on  weights  used  with  multiplying  lever  scales,  for  various 
multiplications. 

Establishment  of  Inspection  System 

Every  industrial  plant  should  provide  in  some  manner  for 
the  regular  test  and  inspection  of  all  the  scales  which  it  uses. 
A  record  should  be  kept  of  the  date  of  their  installation,  their 
cost,  the  dates  on  which  inspections,  tests,  repairs,  and  adjust- 
ments are  made,  and  the  cost  of  all  repairs  and  replacements 
of  parts.  The  accompanying  chart  shows  a  form  which  has 
been  found  convenient  for  recording  the  test  data.  It  will  be 
found  to  cover  most  of  the  points  which  are  to  be  noted  and 
recorded  and  may,  of  course,  be  modified  to  meet  special  needs. 

This  work  should  be  under  the  responsible  charge  of  one 
competent  man,  who  should  inform  himself  as  to  the  methods 
and  equipment  necessary.  He  should  super\'ise  the  weighing 
methods  used  throughout  the  plant,  should  be  made  individ- 
ually responsible  for  the  maintenance,  care,  and  adjustment  of 
all  test  weights  and  scale-testing  equipment,  and  should  see 
that  every  scale  in  use  in  the  plant  is  at  all  times  kept  within 
the  required  accuracy  and  in  good  repair.  He  should  be  famil- 
iar with  the  various  kinds  and  types  of  scales  on  the  mar- 
ket, in  order  that  he  may  be  in  position  to  make  proper  recom- 
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mendations  when  the  purchase  of  new  scales  is  contemplated. 
He  should  further  satisfy  himself  that  every  new  scale  pur- 
chased complies  fully  with  approved  tolerances  and  specifi- 
cations. It  is  certain  that  when  the  importance  of  the  weigh- 
ing operation  is  better  appreciated,  such  an  organization  will 
be  adopted  in  every  large  plant  where  the  services  of  a  com- 
petent weights  and  measures  official  (state,  county,  or  city 
sealer)  are  not  readily  available. 

If  a  sealer  properly  equipped  for  the  work  is  at  hand,  who 
regularly  inspects  and  tests  the  scales  in  a  plant,  the  manu- 
facturer should  cooperate  with  him  as  fully  as  possible.  Money 
expended  in  securing  correct  weights  is  money  well  invested. 

Cooperation  of  Bureau  of  Standards  with  Manufacturer  on 
WelB-hta  and  Measures  Problems 

The  Bureau  of  Standards  has  accumulated  a  large  experience 
in  the  design,  testing  and  inspection  of  weighing-scales  of 
every  sort,  from  the  small  eight-ounce  capacity  letter  scale 
used  in  the  postal  service  to  the  three  hundred  thousand- 
pound  capacity  railroad  track  scales  used  in  the  weighing  of 
carload  shipments  of  commodities.  This  bureau  is  always 
ready  to  lend  every  possible  assistance  to  the  manufacturer 
in  solving  weights  and  measures  problems. 

The  tolerances  and  specifications  for  weights  and  measures 
and  weighing  and  measuring  devices,  as  adopted  at  the  tenth 
annual  conference  on  weights  and  measures  of  the  United 
States,  are  issued  as  a  publication  of  this  bureau  and  may  be 
obtained  upon  application.  In  addition,  there  are  also  availa- 
ble Circular  47,  giving  definitions  and  tables  of  equivalents  of 
the  units  of  weight  and  measure,  and  a  special  publication 
entitled  "The  International  Metric  System  of  Weights  and 
Measures."  Several  publications  of  interest  on  the  testing  and 
Inspection  of  scales  are  at  present  in  preparation. 


SECRETIVENESS  IN  THE  BRASS 
INDUSTRY 
Old  Home  Week  was  celebrated  in  Waterbury,  Conn.,  in 
the  latter  part  of  November  and  naturally  a  spirit  of  hospi- 
tality pervaded  the  famous  home  of  brass  working  industries. 
Some  good  souls  evidently  feared  that  this  warm  glow  might 
cause  some  indiscreet  manufacturers  to  admit  visitors  to  their 
plants  and  disclose  to  strangers  secrets  that  have  been  care- 
fully preserved  lo!  these  many  years.  The  Waterbury  Ameri- 
can offered  the  following  cautionary  advice  in  an  editorial  in 
the  November  23rd  number: 

A   good    part   of  Waterbury 's   industrial   efllciency   lies 
in  the  machinery  its  men  of  mechanical  genius  have  in- 
vented and   made  to   produce  the  goods  it  manufactures 
and  sells.     We  are  proud  to  have  others  notice  this  effi- 
ciency and  the  ways  and  means  by  which  we  accomplish 
it.     But  if  they  learn  how  we  do  it,  and  obtain  from  us 
the  machinery  by  which  it  is  done  they  will  be  able  to 
make  the  goods  we  now  sell  to  them.     They  will  be  aided 
also  by  cheaper  labor  and  nearness  to  the  market.     Let 
us  not  be  inhospitable — nor  give  ourselves  away. 
Secretiveness  is  characteristic  of  the  brass  working  indus- 
try generally.     The  average  proprietor  of  a  brass  shop  is  a 
hermit  as  regards  visiting  competitors  or  allowing   them   to 
visit  him   and   exchange   ideas.    It  would   be   interesting   to 
trace  this  extreme  conservatism  to  its  source  and  to  ascertain 
the  reasons   why   secretiveness   in   the   industry  so  generally 
persists.    There   can   be   few   good    reasons   for   it.    Are   not 
there  hundreds  of  brass  manufacturers,  all  prospering  and  all 
probably  using  many  of  the  same  methods,  kinks  and  devices 
for  facilitating  manufacturing?     It  must  be  so.     Otherwise 
how  could  they  successfully  compete?     Secretiveness  has  be- 
come a   tradition — a   policy   to   be  preserved   when   the  chief 
reasons  for  it  long  ago  disappeared. 


SCALE  TEST  AND  INSPECTION  RECORD 


I'lacf Owner Manufacturer 

Scale  Number Designation Test  Nunilier Page Inspector Dat- 


Value 
of 


Counterpoise 

Weight  at 
End  of  Beam* 


SlidinfC 

Poise 

Readins 


Balancet 


Total  ReadinK^ 


TEST  OF  COUNTERPOISE  WEIGHTS 


Denomination 


DistingulshinK  Mark 


(If  several  weights  of  one 
denomination  (five  them 
distlnguishinR  marlta) 


Within  or 
Without  the 
Tolerance 


Type  of  Scale 


Date  Installctl 


Capacity  of  Scale,  Nominal Condition  of  Parts.  Of  Other  Parts. 

On  Sliding  Poise '  OfBce  

On    Counterpoise    Weights '  Poise  Weights 

Size  of  Platform Knife-edges    


Material  Weighed    

Length  of  Beam.  Fulcrum  to  Trig-loop.... 

Play    In    Trig-loop 

If  Notched  Beam Notches  in Inches. 

Multiplication  of  Scale 


Bearings 

Checks  

Levers  

Pit  

Foundations 

Drainage  provision. 


t  Record  check  msrlt  It  normal  center  balsncc  and   the  words   "hiBh"  or     low"    If   cxtrmic   balance    Is    uj>-d    for  determlDlnc  •eosJWltty   ndproeal. 
t  The  fourth   column   ralue  multiplied  by  nominal   multiplication   of  acalc.  to  which  li  tildod  the  Hfth  column  ralne. 
H  Total    rending   minus  value  of   test  load. 


m 


MokirL^CaririclA^  Cas  es 

Bulldozers 
dnd  Planers 


PoilriJ 


as  T.  Hamilton 


'/- 


1110  Iiiuuulai  lure  ul  lurUiilgu  i  ;;:;rs 
described  in  the  December  number 
of  MAC3IINEUY  is  carried  on  by 
means  of  power  presses  of  the 
crank  and  flywheel  type,  but  many 
manufacturers  who  had  orders  for 
this  work  could  not  get  deliveries  on  machines 
of  this  type  and  consequently  had  to  resort  to 
other  methods  of  handling  the  work.  The  amount 
of  ingenuity  shown  in  this  direction  is  remarka- 
ble. One  good  example  of  the  application  of 
car-shop  equipment  to  this  work  is  described  in 
the  following.  All  the  cupping,  redrawing  and 
tapering  operations  are  accomplished  on  bulldozers  and  frog 
and  switch  planers  which  have  been  fitted  up  for  doing  this 
work.  The  only  special  machine  that  had  to  be  purchased 
to  complete  the  cartridge  case,  with  the  exception  of  the  ma- 
chining operations,  was  a  hydraulic  heading  press.  The  order 
of  cupping  and  redrawing  operations  is  shown  in  Fig.  3,  and 
also  in  the  accompanying  table,  which  includes  all  the  data — 
machines  used,  production,  scleroscope  readings,  etc. 

Cupping- 

In  the  plant  where  this  information  was  obtained  the  blank 
is  obtained  of  the  correct  size  and  thickness,  and  in  the  an- 
nealed condition.  The  first  operation,  therefore,  is  cupping, 
as  shown  in  Fig.  1  and  at  A  in  Fig.  3.  For  this  work,  a  Niles- 
Bement-Pond  bulldozer  is  used.  The  die  is  held  on  the  cross- 
head  and  the  punch  on  a  fixture  attached  to  the  bed  of  the 
machine. 

This  particular  machine  is  fitted  up  for  accomplishing  both 
the  cupping  and  first  redrawing  operations,  the  punch  shown 


at  A  performing  the  cupping  and  that  at  B  the  first  redrawing. 
In  this  way,  two  men  can  operate  the  machine  and  thus  turn 
out  a  cup  and  perform  the  first  redrawing  operation  at  each 
stroke  of  the  machine.  A  lubricant  known  as  "Viscosity"  and 
made  by  the  Cataract  Refining  Co.  is  used  for  lubricating  the 
die  and  punch. 

Annealing 

Following  the  cupping  operation,  the  cases  are  annealed  in 
a  Quigley  oil  furnace  as  shown  in  Fig.  2.  The  cases  are  held 
in  a  sheet  iron  pan  having  a  wire  bottom  and  are  brought 
to  the  furnace  on  a  truck  as  shown,  the  platform  of  which 
is  provided  with  rollers.  As  soon  as  the  pan  carrying  the 
cases  is  brought  in  line  with  the  door  of  the  furnace,  the  air 
jack  shown  is  operated,  forcing  the  pan  into  the  furnace.  The 
door  is  then  closed  and  the  cases  annealed.  This  furnace  is 
kept  at  a  constant  temperature  of  between  1100  and  1140 
degrees  F.  and  holds  seven  boxes,  each  box  carrying  140 
cases.     It  requires  thirty-five  minutes  for  one  lot  of  cases  to 


2.      Annealing   Ca 


for   Thirty-flre    Minutes 
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Flr>   3*     FuncheB  and  Dies  used  and  Soquonco   of  Operations  followed  in  producing    British    16-pound   Cartridge    Cases   on    Frog   and   Switch   Planers 


pass  completely  through  the  furnace,  so  that  one  box  is  taken 
out  and  one  put  in  the  furnace  every  five  minutes.  As  the  pan 
of  cases  is  removed  from  the  unloading  end  of  the  furnace, 
see  Fig.  4,  it  slides  on  a  platform  operated  by  an  air  jack 
in  a  similar  manner  to  an  elevator.     This  arrangement  is 


located  over  a  cooling  bath  and  is  operated  to  immerse  the 
cases  in  the  cooling  bath.  When  cool,  the  platform  raises 
the  pan  of  cases,  which  is  then  rolled  out  onto  the  truck  and 
carried  over  to  the  pickling  bath  shown  to  the  right  of  the 
illustration.     Here  the  pan  is  again  picked  up  by  an  air  Jack 


DRAWING,  HEADING  AND  MACHINING  OPERATIONS  ON  18-POUND  BRITISH  CARTRIDGE  CASE 


-11 .68- 
COMPLETED  CASE 

UacMnrrp 


No.  of 
Opera 
tion- 


Character  of 
Operation 


Machine  Used 


Temperature 
of  Furnace, 
Degrees  F. 


Scleroscope  Reading 


Produc 

tion 
Per  Hr. 


9 
10 
11 
•12 
18 
14 


4.45 
4.232 


4.081    4.6 


Blanking 

Cupping 

Annealing  for 

85  Minutes 
1st  Redrawing 
Annealing  for 

35  Minutes 
2nd  Redrawing 
Annealing  for 

35  Minute.s 
1st  Indenting 
8rd  Redrawing 
Annealing  for 

35  Minutes 
4th  Redrawing 
Annealing  for 

35  Minutes 
2nd  Indenting 
Drill  Hole  in 
Primer  Pocket 

Ti'jmmiug 
and  Burring 

5th  Redrawing 
Annealing  for 
35  Minutes       ; 

0th  Redrawing    8.788 


2.30 
3.45 


Punch  Press 
Bulldozer 


Viscosity- 


Bulldozer 


Viscosity 


Oil     ,  -itnnt-^iiAn'  Water  Cooling 
Furnace'  ^^^  ^  "^°  I    Acid  Wash 


4.081     4.23 
3.952    6.25 


Bulldozer 


Viscosity 


Oil       iinn<.„iiin  Water  Cooling 
Furnace  ^^^  *"  """^  I    Acid  Wash 


Bulldozer 
Bulldozer 


Viscosity 
Viscosity 


3.844 


3.844 


3.844 
8.789 


Triuimiug 

Heading 

Annealing  Mouth 

for  H.'i  Seconds 

1st  Tajieriug 

«ud  Tapering 

Mncliining 

Mouth  and  Head 

Hand  Tapping  , 

Reaming        , 

Inspecting      I 

Stamping 


3.738 
3.788 


Bulldozer 


Viscosity 


Oil       ,inn4.„  11  ^ft  1  Water  Cooling 
Furnace  "'^*°"^''      Acid  Wash* 


Oil       iinn(.„ii^ft  I  Water  Cooling 
Furnace  "°<>  ^  ""**      Acid  Wa.sh 


6.875      Bulldozer 

Vertical  Drill 

ing  Machine 

Toledo 

Trimmer 

Frog  and 

Switch  Planer 


Viscosity 


Oil       ,,,.^.„,i.n  WaterCooliug 
Furnace  ^^^  *°  "^^      Acid  Wash 


15 

a,  15:  6,  50 

15 
«,  15;  h,  .50 

15 
fi.  40:  b.  45 

15 

a.  18;  b.  15 
(I,  18,  b,  45 

n,  13;  b,  15 

«,  35:  b.  4.) 

15 

(I,  18;  b.  15 


6.25 
9.75 


18.35 


Vaseline 


Frog  and 
Switch  Planer 
11  fiT\        Toledo 
11 -870      Trimmer 
11.7.50  3.")Oton.C.P.R. 
Hvdr.  Press 


^  O"       110(1  to  1140   Water  Cooling 

Furnace  Acid  U  a>li 


Vaseline 


ci,  2U.  b.  40 
ft.  20:  b.  16 

•JO:  b.  +.5 


300 

300 

300 

300 

300 

800 

300 
300 

300 

300 

300 

300 

175 

aoo 

ISO 

300 


Oil  800 

Burner 


3.317  11.875 
3.328  11.95 


Bulldozer 
Bulldozer 
Bullard 
Case  ISInchine 
BeuchFi.xture 
BencliFixture 
VarioustJages 


Dry 
Dry 

Mystic 


o,  40  to  .50:  6.  50         100 

Cool  in  Air     a,  40  to  50 ;  6,  25  to  .T-".     , ,., 


,40  to  50:  b.  35  to  ) 
,  40  to  50;  b.  35  to  4:. 


388 


MACHINERY 


January,  1916 


Fig.  4.     Immersing  Cases  in  Cooling  and  Pickling  Baths  following  Annealing 

and  dipped  in  the  wealt  sulpliuric  acid  solution  used  in  remov- 
ing tlie  scale.  Following  this,  the  cases  are  immersed  in  a 
hot-water  solution. 
First,  Second  and  Third  Redrawing  and  IndentlnK  Operations 
After  annealing  and  washing,  the  cases  are  taken  back  to 
the  Niles-Bement-Pond  bulldozer  shown  in  Fig.  1,  and  the 
first  redrawing  operation  is  performed  as  previously  described. 
They  are  again  annealed,  washed,  etc.  Following  this,  the 
second  redrawing  operation  is  performed.  This  operation  is 
handled  on  a  Williams  &  White  bulldozer,  where  the  punch 


Following  the  third  redrawing  operation,  the  case 
is  again  annealed,  washed,  etc.,  and  is  then  taken  to 
the  Williams  &  White  bulldozer,  where  the  fourth 
redrawing  operation  is  accomplished.  The  diameter 
and  length  of  the  finished  case  after  this  operation 
are  given  in  the  accompanying  table.  After  the 
fourth  redrawing  operation,  the  case  is  annealed,  and 
then  taken  to  the  second  indenting  operation.  This 
is  accomplished  In  a  Williams  &  White  bulldozer  at 
the  rate  of  300  per  hour. 

At  this  point  in  the  sequence,  an  operation  is  per- 
formed that  is  not  general  practice.  This  consists 
in  drilling  a  Vi-inch  hole  through  the  primer  pocket. 
In  attempting  to  form  the  head  of  the  cartridge  case 
with  the  primer  pocket  solid,  it  was  found  that  the 
metal  in  the  proximity  of  the  pocket  was  mucu  harder 
than  at  the  rim.     This  is  just  the  reverse  of  what  is 


Fig.   5.     Third  Redrawing   Operation   on   Williams  &  White   Bulldozer 

and  die  are  held  in  the  same  manner  as  for  the  first  redraw- 
ing operation.  Annealing,  washing,  etc.,  follows  the  second 
redraw.  The  head  end  of  the  cartridge  case  is  now  indented 
in  a  Williams  &  White  bulldozer,  where  the  base  end  is  formed 
to  the  shape  shown  at  D  in  Fig.  3,  and  is  then  given  the  third 
redrawing  operation  without  annealing  as  shown  in  Fig.  5. 
Here  the  operator  removes  the  case  from  a  tank  which  is 
filled  with  a  lubricant — "Viscosity" — and  places  it  on  the 
punch,  as  illustrated,  when  the  cross-head  is  on  the  backward 
stroke.  The  shape  of  the  case  after  this  operation  is  shown 
at  D  in  Fig.  3. 


Fig.    7.     Heading   Cartridge    Cases   on   a    C.    P.    E.    Heading    Machine 

required.  In  other  words,  the  rim  must  be  much  harder  than 
the  center  of  the  head.  To  overcome  this  difficulty,  a  hole 
was  drilled  through  the  pocket,  and  in  heading,  this  allowed 
the  metal  to  flow  freely  to  the  center,  and  thus  prevented 
"packing"  and  subsequent  hardening.  Following  the  drilling 
of  the  hole  in  the  primer  pocket,  the  case  is  taken  to  a  Toledo 


Fig.  8.     Diagram  show 


Machine  shown 


1  rog   and    Switch 


case  trimmer,  where  the  open  end  is  trimmed,  removing  the 
ragged  edge  from  the  mouth  of  the  case. 

Fifth  and  Sixth  Redrawlner  Operations 

The  fifth  and  sixth  redrawing  operations  are  handled  on  a 
frog  and  switch  planer  as  shown  in  Fig.  6.  In  order  to  per- 
form these  operations  on  the  planer,  the  entire  cross-rail  was 
removed  and  a  large  casting  A  serving  as  a  punch-holder  was 
fastened  to  the  uprights.  The  redrawing  punch  B  is  therefore 
held  stationary.  The  redrawing  die,  on  the  other  hand,  is 
held  in  a  holder  retained  on  casting  C  that  is  bolted  to  the 
planer  table.  The  method  of  operating  is  to  place  the  case 
on  the  punch  when  the  planer  table  is  on  the  return  stroke. 
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Fig.    9.     Moutli-i 


oaliug    Ca 


an  Improvised  Annoaling 


The  punch  and  die  is  lubricated  by  a  lubricant  held  in  box  D 
which,  of  course,  travels  with  the  die.  •  The  case,   In  being 
forced  through  the  die.  slides  down  a  trough  into  a  box. 
After  the  fifth  redraw,  the  case  is  annealed,  washed,  etc.. 


and  is  then  given  a  sixth  redraw  which  is  accomplished  in  a 
similar  manner  to  the  fifth.  The  mouth  of  the  shell  is  again 
trimmed  on  a  Toledo  case  trimmer  and  from  here  is  taken, 
without  annealing,  to  the  heading  press. 

Headlntir 

The  heading  op- 
eration is  now  per- 
formed in  the  350- 
ton  press  shown  in 
Fig.  7,  which  is 
built  by  the  Cana 
dian  Pacific  Rail 
way.  This  machino 
is  provided  with  a 
table  of  the  index- 
ing type  which  car- 
ries four  sets  of 
dies,  shown  In  de- 
tail in  Fig.  8.  In 
heading,  the  case 
is  given  two  blows; 

Fig.    12.     Diagram    showing    Koprcscntativo    Sclor-        the     first     iS     deliv- 
oscope    Kcading_^,ak.n^onJ_ho    Head    of    a  ^^^^,     ^^     p^^^^       ^ 


Fig.    10.     Testing    Hardness    of    Cartridge 
with  the  Scleroscope 


which  fills  in  the 
primer  pocket. 
Punch  B,  which  is 
held  on  a  rod  as 
shown  in  Fig.  7,  is 
then  placed  over 
the  case  and  a  flat- 
tening blow  is  de- 
livered. While  these 
operations  are  be- 
ing performed  the 
case  is  supported 
by  punch  C,  Fig.  8. 

Moutb-anneallner 

and  Taperiner 
The  next  opera- 
tion is  mouth-an- 
nealing. This  is 
accomplished  in  a 
simple  furnace 
shown  in  Fig.  9.  It 
comprises  a  stand 
which  supports  an 
air  drill,  a  spindle 
A,  fitted  into  the 
driving  socket  of 
the  drill,  and  a  ta- 


ble attached  to  this  as  shown.  The  case  is  supported  on  this 
table  and  rotated  by  the  air  drill.  The  annealing  is  done 
with  an  oil  burner.  The  case  is  allowed  to  rotate  for  thirty- 
five  seconds  and  is  heated  to  a  temperature  of  800  degrees  F. 
for  a  distance  of  about  4V2  to  5  inches  from  the  mouth  of 
the  case. 

After  mouth-annealing,  the  cases  are  allowed  to  cool  off  in 
the  air,  and  when  cool  are  taken  to  a  Williams  &  White  bull- 
dozer. Two  tapering  operations  are  necessary  to  bring  the 
case  to  the  correct  shape  and  size.  The  dies  used  for  this 
purpose  are  shown  in  Fig.  11.  The  first  tapering  die  is  shown 
at  A,  and,  as  will  be  seen,  is  made  in  three  pieces.  For  the 
first  tapering,  the  mouth  of  the  shell  is  not  supported,  as  the 
reduction  is  carried  along  the  entire  body.     In  the  second  ta- 


Fi».    13.     Hand-reaming    Primer    Pocket    In    Head    of    Cartridge    CtM- 

pering,  however,  the  reduction  at  the  mouth  is  greater  and 
necessitates  using  a  supporting  bushing  a,  as  shown  at  B. 
Machining  Head  and  Mouth  Ends  of  Oasa 
Following  the  tapering  operations,  the  cartridge  case  is  taken 
to  the  machining  department  where  a  series  of  operations  is 
performed  on  the  head  and  mouth  ends.     These  operations  are 
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jierformed  on  a  BuUard  facing,  chamfering  and  trimming 
machine  in  the  manner  described  in  the  December  number. 
The  order  of  operations  is:  first,  rough-drill  and  counterbore; 
second,  face,  trim  and  chamfer  head;  third,  flnish-chamfer  and 
face;  fourth,  under-cut  primer  seat;  fifth,  finish-counterbore; 
sixth,  tap  with  collapsing  tap;  seventh,  trim  and  chamfer 
mouth. 

The  case  is  now  taken  to  a  special  reaming  fixture  shown 
in  Fig.  13,  where  the  primer  pocket  is  finish-reamed.  Hand 
tapping  of  the  primer  pocket  follows  this  and  is  accomplished 
in  a  similar  fixture.  The  case  then  passes  through  a  series 
of  inspection  operations,  consisting  in  gaging  the  diameter 
and  thickness  of  the  head,  depth,  diameter,  etc.,  of  the  primer 
pocket;  overall  length,  diameter  of  mouth,  etc.  Another  in- 
spection is  to  look  through  the  case,  from  the  head  end,  to 
detect  whether  any  free  spelter  is  present  or  not.  The  cart- 
ridge case  is  then  stamped  on  the  head  end  in  a  Noble  & 
Westbrook  stamping  machine.  This  finishes  the  machining 
and  inspection  operations  on  the  case. 

Testing  for  Hardness 

As  has  been  previously  mentioned  the  hardness  of  the  metal 
is  tested  before  and  after  each  annealing  and  redrawing  opera- 
tion, and  for  this  purpose  the  scleroscope  is  used.  Fig.  10 
shows  an  inspector  taking  a  series  of  readings  on  the  head  of 
the  cartridge  case.  About  one  per  cent  of  the  daily  produc- 
tion is  inspected  in  this  manner,  and  Fig.  12  shows  a  repre- 
sentative reading.  The  body  of  the  case  is  also  tested  for 
hardness  at  the  points  indicated  in  the  illustration  accompany- 
ing the  table.  This  table  also  includes  the  scleroscope 
readings  obtained  before  and  after  every  annealing  and  re- 
drawing operation.  For  taking  a  reading  on  the  body  of  the 
case,  it  is  placed  on  the  horn  A  shown  in  Fig.  10.  Final  in- 
spection, packing,  etc.,  finishes  the  operations  on  the  case. 

*  •     • 
SPEED  OP  BAND  SAWS 

In  reply  to  an  inquiry  for  the  most  suitable  speeds  for  band 
saws,  we  are  informed  by  the  Berlin  Machine  Works,  Beloit, 
Wis.,  that  this  firm  advises  the  following  speeds  for  both  band 
saws  and  circular  saws  for  the  materials  given  below: 

For  cutting  the  softest  materials,  such  as  unseasoned  pine, 
bass  wood,  etc.,  a  maximum  speed  of  10,000  feet  per  minute 
is  recommended. 

For  seasoned  soft  wood,  and  unseasoned  comparatively  hard 
wook — oak,  gum,  etc. — a  speed  of  9000  feet  per  minute  is 
recommended. 

For  seasoned  comparatively  hard  wood  and  unseasoned  hard 
wood,  such  as  maple,  hickory,  etc.,  a  speed  of  SOOO  feet  per 
minute  is  recommended. 

For  seasoned  hard  wood  and  unseasoned  exceedingly  hard 
wood,  a  saw  speed  of  7000  feet  per  minute  is  recommended; 
such  exceedingly  hard  wood  would  be  frozen  unseasoned  maple, 
for  example,  which  is  cut  extensively  in  the  mills  of  northern 
Wisconsin  and  Michigan. 

The  Defiance  Machine  Works,  Defiance,  Ohio,  recommend  in 
the  operation  of  the  band  saws  built  by  them  a  speed  of  5000 
feet  per  minute. 

The  Curtis  Saw  &  Sawmill  Machinery  Co.,  St.  Louis,  Mo., 
advises  that  for  small  band  saws,  that  is,  two-inch  and  smaller, 
a  linear  speed  of  about  4700  feet  per  minute  is  recommended. 
These  saws  are  usually  run  over  a  wheel  three  feet  in  diame- 
ter, having  a  speed  of  500  R.  P.  M. 

J.  A.  Fay  &  Eagan  Co.,  Cincinnati,  Ohio,  states  that  when 
sawing  wood  the  speed  of  band  saws  may  be  from  S500  to 
10,000  feet  per  minute,  depending  upon  the  size  and  type  of 
the  saw. 

•  *     • 

One  of  the  large  automobile  manufacturers  publishes  a 
bulletin  for  the  benefit  of  his  men.  The  bulletin  is  published 
mainly  in  the  interest  of  safety,  and  is  an  excellent  little 
publication;  but  from  it  we  glean  how  completely  dehumanized 
is  the  plant,  for  we  are  told  that  B  6073,  D  S549  and  A  416 
offered  suggestions  last  month.  How  much  better  Jones, 
Brown  and  Smith  would  have  felt  if  their  names  had  been 
mentioned  instead  of  their  num'bers! 


LIMIT  GAGE  WITH  BALL  CONTACT 
POINTS 
A  limit  gage  of  British  design  made  by  Smith,  Barker,  Will- 
son  &  Co.,  Halifax,  England,  is  shown  in  the  illustration,  in 
which  hardened  steel  balls  are  used  for  the  contact  points. 
The  balls  are  seated  in  plugs  to  a  depth  slightly  greater 
than  a  half  diameter  and  are  peened  In  place.    The  advan- 


British  Limit   Gage  witli   BaU  Contact   Fointx 

tage  of  the  ball  contact  points  is  cheapness  of  construction. 
The  balls  are  hard  and  true,  and  when  worn  can  be  quickly 
and  cheaply  replaced.  The  plugs  in  which  they  are  seated 
are  adjustable,  of  course.  Standard  end-  measure  gages  are 
used  to  set  them  to  the  required  "go"  and  "not-go"  sizes. 

*  *     * 

ASSEMBLING  PLUG  AND  RING  GAGES  OF 
SAME  DIMENSIONS 

It  is  well  known  among  toolmakers,  inspectors  and  users 
of  accurate  gages  that  plug  and  ring  gages  of  the  same  di- 
ameter may  be  assembled  by  an  expert,  and  the  plug  will 
move  freely  within  the  ring  so  long  as  it  is  kept  in  motion. 
But  the  moment  the  plug  is  allowed  to  come  to  rest  the 
ring  will  grip  it  tightly,  and  much  force  will  be  required  to 
push  the  plug  out.  The  question  is,  how  is  it  possible  to  put 
a  plug  measuring  say  exactly  one  inch  into  a  ring  gage 
measuring  eKactly  one  inch  with  an  oil  film  between  the 
opposing  surfaces?  The  theory  advanced  by  one  concern 
that  has  made  accurate  gages  for  many  years  is  elasticity 
of  the  plug  and  ring.  The  ring  is  supposed  to  stretch  and 
the  plug  to  compress  when  assembled,  suflJciently  to  provide 
the  necessary  space  for  the  intervening  oil  film.  The  theory 
is  apparently  borne  out  by  the  fact  that  as  long  as  the  plug  is 
kept  moving  in  the  ring  the  gages  fit  smoothly,  but  the  mo- 
ment movement  is  stopped  the  oil  is  squeezed  out  and  they 
freeze  together. 

Another  theory  advanced  to  account  for  the  phenomenon 
is  that  the  surfaces  of  the  plug  and  ring  even  though  highly 
finished,  are  quite  irregular  when  viewed  under  the  micro- 
scope, and  that  the  irregularities  act  much  the  same  as  fur 
on  an  animal  when  smoothed  by  the  hand.  Under  pressure, 
these  minute  excrescences  are  pressed  down,  giving  way  be- 
fore the  pressure  of  the  oil  film,  but  as  soon  as  motion  be- 
tween the  opposing  parts  ceases  these  Irregularities  tend  to 
return  to  their  original  positions,  thus  interlocking  and  caus- 
ing seizure.  When  measuring  a  plug  or  ring,  the  measure- 
ment, of  course,  is  from  the  tops  of  these  molecular  hills. 

*  •     * 

High-speed  steel  has  worked  many  wonders  and  it  is  not  sur- 
prising that  some  ridiculous  specifications  have  been  made 
by  those  unfamiliar  with  its  real  qualities.  One  enterprising 
railway  official,  thinking  he  could  facilitate  the  movement  of 
cars  on  sidings,  requested  high-speed  steel  pinch  bars! 


January,  1916  MACHINERY  391 

GEAR  TEETH  WITHOUT  INTERFERENCE  OR  UNDERCUTTING 


DESIGNING    NON-INTERFEEING    GEAR    TEETH    AND    GENEBATING    THEM    WITHOUT    UNDERCUT    FLANKS 

BY   JOHN   EDGAR- 
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Way  in  which  TTndercuttinf  Action  takei 
on  a  Twelvo-tooth  Pinion  of   14'i-degroe 
Pressure    Angle 


UNDERCUT- 
TING and 
i  n  terter- 
ence  of  the  teeth 
are  to  be  avoided 
in  all  types  of 
gearing,  and  to 
avoid  one  condi- 
tion without  hav- 
ing the  other  is  a 
problem  that 
must  be  given 
considerable  attention.  The  tendency  to  produce  undercut 
teeth  is  the  one  disadvantage  of  the  processes  of  generating 
gear  teeth  from  a  tool  shaped  with  straight  sides  similar  to 
those  of  a  rack,  the  undercutting  being  encountered  in  all 
cases  where  the  pressure  angle  is  less  than  30  degrees  and  the 
addendum  of  the  rack  is  the  reciprocal  of  the  pitch  number. 
It  appears  in  all  gears  of  less  than  thirty-two  teeth  with  the 
standard  14%-degree  pressure  angle.  This  undercutting  is 
caused  by  the  interference  of  the  point  of  the  tool  in  rolling 
out  of  the  tooth,  causing  it  to  cut  into  the  flank  of  the  tooth 
and  also  to  destroy  a  portion  of  the  involute  curve  below  the 
pitch  line.  The  involute  form  at  the  point  where  the  under- 
cutting takes  place  is  of  proportionately  greater  value  than  at 
other  points  along  the  tooth  face,  as  here  the  actual  rolling 
action  of  the  teeth  on  one  another  is  attended  with  more  slid- 
ing action  than  that  which  takes  place  above  the  pitch  line,  so 
that  less  wear  will  occur,  greater  pressure  may  be  exerted, 
and  the  tooth  will  retain  its  shape  better  when  this  bearing 
surface  is  not  lost  by  undercutting. 

Undercutting  is  a  serious  matter  in  the  standard  14%- 
degree  involute  system  when  gears  of  the  smaller  sizes  and 
numbers  of  teeth  are  to  be  generated.  To  overcome  trouble 
from  this  source,  the  use  of  the  20-degree  pressure  angle  has 
been  advocated;  and  as  the  undercutting  action  of  the  tool 
does  not  extend  beyond  the  seventeen-tooth  pinion,  and  is 
present  in  those  gears  with  smaller  numbers  of  teeth  in  a 
much  less  degree,  the  20-degree  pressure  angle  has  much  that 
can  be  said  in  its  favor  and  is  widely  used  in  the  case  of 
generated  gears.  The  stub-tooth  which  is  now  generally  used 
in  the  case  of  the  automobile  transmission  is  usually  of  the 
20-degree  pressure  angle  type,  which  does  away  with  un- 
dercutting almost  entirely.  But  there  are  reasons  why  the 
141,2-degree  tooth  is  to  be  preferred  in  many  cases,  and  on 
that  account  the  14i/2-degree  system  will  be  considered  in  the 
present  article,  the  examples  being  taken  from  gears  of  that 
pressure  angle.  It  will  be  obvious  that  the  treatment  is  uni- 
versal in  its  application,  and  that  the  methods  can  be  as 
easily  applied  to  any  system  of  involute  teeth  that  may  be 
under  consideration.  As  previously  mentioned,  the  undercut- 
ting action  of  the  tool  will  occur  in  the  case  of  gears  of  less 
than  thirty-two  teeth  with  the  standard  addendum.  The  act- 
ual undercutting  increases  as  the  number  of  teeth  becomes 
smaller  and  is  of  a  very  undesirable  nature  in  the  case  of  a 
twelve-tooth  pinion,  as  will  he  realized  from  an  examination 
•  Address;  BOO  N.  Church  St.,   Rockford.   III. 


of  Fig.  1,  while  pinions  with  less  than  twelve  teeth  will  be 
so  badly  undercut  as  to  be  of  little  value  in  the  transmission 
of  uniform  motion.  In  addition  to  affecting  the  wear  of  the 
teeth  and  their  proper  action,  undercutting  also  weakens  the 
teeth  considerably. 

A  method  of  overcoming  trouble  from  undercut  teeth,  which 
is  now  commonly  used  in  automobile  drives,  is  to  make  the 
pinion  with  long  addendum  teeth,  thus  avoiding  the  inter- 
ference of  the  teeth  and  also  the  undercutting  of  the  flanks. 
The  long  addendum  is  now  almost  exclusively  used  In  the 
case  of  bevel  gears;  but  there  is  no  reason  why  it  may  not 
be  employed  in  spur  gears  produced  by  the  generating  pro- 
cess, and  even  in  the  case  of  spur  gears  cut  with  a  formed 
milling  cutter.  In  the  latter  case,  the  involute  can  be  made  of 
the  theoretical  shape,  because  no  correction  will  be' necessary 
for  the  undercutting,  as  with  the  teeth  of  standard  gener- 
ated type;  neither  will  the  points  of  the  teeth  have  to  be 
thinned  to  avoid  interference,  as  there  will  be  no  tendency 
for  the  teeth  to  interfere  in  properly  designed  gears.  The 
modified  radial  form  of  the  flanks  of  the  teeth  below  the 
pitch  line  will  allow  of  free  milling,  which  is  Impossible  with 
the  pinions  of  standard  generated  tooth  proportions. 
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Fig.    2.     Relative    Sliding    Action    of    Gear    Teeth    on    each    oth 


Compactness  of  design  makes  it  necessary  to  use  pinions 
with  small  numbers  of  teeth  when  large  ratios  are  to  be  em- 
ployed. In  designing  the  gears  with  long  addenda,  the  fact 
that  must  be  kept  in  mind  is  that  the  wear  of  the  tooth  In- 
creases as  the  point  of  contact  nears  the  tip  of  the  tooth,  so 
that  the  aim  should  be  to  keep  the  addendum  down  to  the 
minimum  in  order  that  the  contact  shall  be  confined  to  the 
region  of  the  pitch  point.  The  pure  rolling  action  of  the  teeth 
on  each  other  takes  place  at  the  pitch  point  and  Is  confined 
to  a  line  at  this  point.  This  can  be  practically  demonstrated  by 
a  pair  of  gears  that  have  been  run  under  load  for  a  short  time, 
in  which  the  wear  will  show  iuelf  at  the  point  of  the  tooth 
and  at  the  region  of  the  base  line,  while  the  area  around  the 
pitch  line  will  show  little  evidence  of  wear.  Of  course,  in  a 
pair  of  gears  that  have  had  hard  service,  the  wear  all  along 
the  tooth  will  be  marked  so  that  the  preceding  observation 
may  not  seem  to  be  quite  correct;  but  if  the  gears  have  been 
In  use  for  only  a  short  time,  the  evidence  will  bear  out  this 
assertion. 

Were  It  not  for  the  sliding  action  of  the  teeth,  gears  would 
last  indefinitely,  as  the  rolling  of  the  teeth  on  one  another 
would  compress  the  metal  and  eventually  produce  a  hard 
glazed  surface.  The  wear  due  to  this  sliding  action  Is  more 
in  evidence  in  the  case  of  small  pinions  than  In  gears  of  com- 
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paratively  large  size;  and  the  teeth  of  the  pinion  being  pro- 
portionately longer  than  those  of  the  gear  liave  a  greater  per- 
centage of  this  sliding  action.  Therefore,  the  addendum  of 
the  pinion  must  only  be  lengthened  by  an  amount  which  is 
sufficient  to  do  away  with  interference  of  the  teeth,  and  to 
give  a  proportion  that  can  be  generated  with  little  or  no  un- 
dercutting. Fig.  2  illustrates  the  extent  of  the  sliding  action. 
It  will  be  seen  that  the  tooth  curves  are  divided  into  propor- 
tional spaces,  the  dividing  lines  being  drawn  tangent  to  the 
base  lines,  and  they  will  coincide  with  the  pressure  line 
when  the  teeth  come  into  contact  at  these  points.  The  differ- 
ence in  the  length  of  the  space  on  one  tooth  and  the  corre- 
sponding space  on  the  mating  tooth  is  the  amount  of  sliding 
action  that  occurs  while  the  gear  is  rolling  through  an  angle 
equal  to  that  between  the  lines;  and  the  sliding  action  is  dis- 
tributed over  a  wider  area  in  the  teeth  of  the  gear. 

To  avoid  undercutting  in  the  teeth  of  any  pinion  generated 
with  a  straight  rack-shaped  tool,  the  depth  of  the  cut  below  the 
pitch  line  must  not  exceed  an  amount  given  by  the  formula: 

D 
N  =  sin- 0  X  —  (1) 

2 

S  =  maximum  addendum  for  the  rack  tooth; 

0  =  angle  of  the  tooth ; 

D  =  pitch  diameter,  as 
shown  in  Fig.  3. 

From  the  preceding  for- 
mula we  find  that  to  avoid 
undercutting  in  the  twelve- 
tooth  pinion  the  tool  should 
not  cut  deeper  than  0.375 
inch  when  the  diametral 
pitch  is  1;  and  a  tool  that  ex- 
tended only  this  distance  be- 
low the  pitch  line  would  not 
cut  into  the  radial  flank 
shown  dotted  In  Pig.  1.  Also 
a  rack  with  teeth  projecting 
no  further  than  0.375  inch 
beyond  the  pitch  line  would 
roll  perfectly  with  the  type 
of  tooth  shown  in  Fig.  1 
when  made  with  the  theoret- 
ical radial  flank.  Any  exten- 
sion of  the  teeth  of  the  rack 
beyond  this  limit  will  cause 
interference  between  the 
teeth  of  the  rack  and  the 
flanks  of  the  teeth  in  the  gear. 
However,  the  interference  be- 
tween the  teeth  in  a  gear  of, 
say,  twenty-four  teeth  when 
in  mesh  with  a  pinion  with 
radial  flanks  as  shown  in  Fig. 

•      .11    „    i.    T.  1,    J  t_  Fie.    4.     Interference   Diagra: 

1,  will  not  be  so  bad  as  be- 
tween the  rack  and  pinion;  and  the  limiting  addendum  is 
not  so  short,  being  0.45  inch  in  this  case.  This  limiting  ad- 
dendum for  any  combination  of  gears  is  easily  found,  and  an 
interference  diagram  may  be  drawn  for  a  pair  of  gears  as 
shown  in  Fig.  4.  This  limit  is  not  so  easily  determined  as  in 
the  case  of  a  rack,  but  the  values  may  be  tabulated  and  a 
chart  constructed  that  can  be  used  with  greater  facility  than 
is  possible  in  solving  the  formula  for  each  combination. 

The  limiting  factor  in  the  case  of  the  gears  is  the  same  m 
that  with  the  rack,  being  the  point  of  intersection  of  the 
addendum  circle,  the  pressure  line,  and  the  base  circle  of  the 
mating  gear,  the  problem  in  each  case  being  to  flnd  the  length 

A 
of  the  radial  line  — .    An  examination  will  show  that  this 
2 

resolves  itself  into  the  problem  of  finding  the  side  A  of  the 
obtuse  triangle,  the  formula  for  which  is: 

4  =  V  B'  -+-0^  —  250  co¥0 
The  center  distance  C  is  given  by  the  following  formula: 
D  +  d 
C  = 


where  i*  =  pitch  diameter  of  gear; 
d  =  pitch  diameter  of  pinion. 


D 


R 


X  C 


2       1  +Ii 
where  R  =  ratio  of  number  of  teeth  In  gear  to  number  of 
teeth  in  pinion. 

d           1 
—  = X  C 

2       1  +  R 

Using  these  values  in  the  trigonometrical  formula  we  get: 
C               \'           C 
C  +  I  cos  1^  I  —  2 cos'  0 


Z),  = 


(  cos  0  )  —  2  — 

\l+R  /  1 


+  R 


(2) 


•Oi- 


ls  the   addendum   and   the   diametral   pitch   P   is   the 


reciprocal  of  this  expression: 
C 

-COS0 


P=2 


C'  + 


/    c  y 

I cos<p  I —  ! 

\l+R  I 


C 


l  +  « 


-  cos-  0 


,1  -f  iJ 

Substituting   values   for   cos   0   we  get   for   the   14Vi-<legree 
system : 


J/uc/iliirri/ 


-     1.878 


C  + 


C 


:    14Vi- 


D  (3) 


.068 


1+R 

For    the   20-degree   system, 
the  result  is: 


P  =  2 


cr  ■ 


(1.766 I 

\  1+fi  / 


C 
i 


.939 


—  D 


Fair  of   Spur   Gears 


The  values  from  the  for- 
mulas have  been  calculated 
for  1-inch  centers  and  the 
curves  in  Fig.  5  have  been 
drawn,  from  which  the  lim- 
iting diametral  pitch  for  any 
center  distance  and  ratio  up 
to  S  to  1  can  be  obtained. 
Since  the  pitch  found  in 
this  way  is  based  on  the 
standard  proportions  of  a 
tooth,  the  maximum  value  for 
any  greater  pitch  is  equal  to 
the  reciprocal  of  the  pitch 
found  by  the  use  of  the  chart. 
Thus,  it  the  maximum  pitch 
found  from  the  chart  is  12, 
and  the  diametral  pitch  it  is 
desired  to  use  is  8,  then  the 
maximum  addendum  for  the  gear  with  the  teeth  cut  to  8 
pitch  is  the  same  as  that  for  a  standard  12-pitch  gear  or  1/12 
inch  long.  The  chart  can  also  be  used  to  obtain  the  mini- 
mum center  distance  for  a  pair  of  gears  of  a  given  ratio  and 
pitch. 

As  an  example  to  explain  the  use  of  the  chart,  suppose 
that  a  pair  of  gears  of  5  to  1  ratio  are  to  be  run  on  10-inch 
centers  and  we  wish  to  have  them  mesh  without  interference; 
what  diametral  pitch  can  they  be  made?  Find  the  ratio  at 
the  left  of  the  chart  and  follow  along  until  the  line  inter- 
sects the  14%-degree  curve,  then  read  down  to  the  maximum 
pitch  for  a  1-inch  center  distance.  The  result  is  90:  divide 
this  by  the  given  center  distance  of  10  inches,  which  gives 
9  as  the  required  diametral  pitch.  As  another  example  as- 
sume that  a  ratio  of  4  to  1  is  to  be  satisfied  with  gears  of 
5-pitch;  what  is  the  center  distance  that  will  give  gears  which 
will  run  without  interference?  Entering  the  chart  from  the 
left  at  the  proper  ratio  line,  as  before,  we  find  the  maximum 
diametral  pitch  for  a  center  distance  of  1  inch  to  be  73. 
Dividing  this  by  the  pitch  we  get  73  -^  5  =  14.6  inches  as  the 
required  center  distance.     Again  assume  that  it  is  desired  to 
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have  gears  with  12  and  48  teeth  of  5-pitch  mesh  without 
interference;  what  will  be  the  proper  addendum  for  the  pin- 
ion? The  ratio  is  4  to  1,  and  the  maximum  diametral  pitch 
from  the  chart  is  73  for  1-inch  centers.    The  center  distance 

12  +  48 

is =  6  inches,  and  the  maximum  pitch  for  6-inch  cen- 

2X5 
ters  is  73  ^  6  =  12.167.  The  maximum  addendum  is  then 
1/12  or  0.0888  inch.  On  the  other  hand,  suppose  we  have  to 
satisfy  a  ratio  of  5  to  1  and  desire  to  use  gears  of  10-pitch 
with  standard  addendum;  what  is  the  shortest  center  distance 
that  can  be  used?  From  the  chart,  the  maximum  diametral 
pitch,  corresponding  to  the  ratio  of  5  to  1,  is  90;  this  is  the 
pitch  at  a  1-inch  center  distance,  so  that  the  minimum  center 
distance  for  10  pitch  is  90  -^  10  =  9  inches. 

The  undercutting  of  the  teeth  in  generating  may  also  be 
avoided  by  using  a  tool  of  greater  angle  than  that  of  the 
teeth  that  are  being  shaped,  still  making  the  teeth  of  the 
standard  proportions.  It  is  a  well  known  fact  that  but  one 
involute  curve  can  be  generated  from  a  base  circle  of  given 
diameter;  and  as  the  tool  represents  a  tangent  to  the  curve, 
corresponding  to  the  position  of  the  tool,  a  tool  of  any  angle, 
within  the  limits  of  the  portion  of  the  curve  of  which  the 
tooth  is  made  up,  can  be  used  to  generate  the  tooth  by  rolling 
the  tool  at  the  proper  distance  from  the  base  circle.  While 
the  involute  portion  of  the  tooth  curve  will  be  the  same,  the 
flank,  i.  e.,  that  por- 
'  tion  of  the  tooth 
below  the  base  line 
of  the  gear,  will  be 
fuller  as  the  angle 
of  the  tool  is  made 
greater.  At  this 
point  it  may  be 
well  to  mention 
that  it  is  impossi- 
ble to  generate  a 
radial  flank  on  the 
teeth  of  gears  with 
a  straight  sided 
tool,  the  actual 
flank  that  is  pro- 
duced being  either 
undercut  or  too 
full. 

It  will  be  found 
that  the  maximum 
addendum,  accord- 
ing to  Fig.  5,  is 
the  limiting  depth 
that  can  be  used  in 
generating  gears  with  a  straight  sided  tool,  and  still  produce 
gears  with  teeth  which  will  not  interfere,  and  which  will  not 
have  undercut  teeth.  However,  it  is  possible  to  generate 
teeth  that  have  a  minimum  amount  of  undercutting  by  a 
compromise  between  the  angle  and  depth  of  cut.  This  method 
is  described  in  the  following.  From  Fig.  G,  we  see  that  the 
minimum  angle  of  a  cutting  tool  to  generate  a  gear  tooth 
without  undercutting  is  proportional  to  the  ratio  of  the  depth 
of  cut  to  the  radius  of  the  base  circle,  the  ratio  being  the 
versine  of  the  angle  (p.  Thus: 
Depth  below  base  line 

=  versine  0«.  (6) 

Radius  of  the  base  line 
In  the  case  of  a  twelve-tooth  pinion  of  14Mi-degree  pressure 
angle  and  1-pitch,  we  get: 
D  =  6  inches; 

Radius  of  base  circle  =  6  X  cos  14%  degrees  =  5.808  Inches; 
Root  radius  =6  —  1  =  5  inches; 
Depth  below  base  line  =5.808  —  5  =  0.808  inch; 
Versine  ^  =  O.SOS  -^  5.S08  =  0.1375; 
0.1375  =  versin  30  degrees  24  minutes. 

The  radius  of  the  base  circle  is  the  pitch  radius  multiplied 
by  cos  ip.  The  roll  radius  is  the  base  circle  radius  divided 
by  cos  01!.  To  distinguish  between  the  pressure  angle  of  tho 
gear  and  the  angle  of  the  tool  with  which  it  is  to  be  generated, 
call  the  pressure  angle  of  the  gear  0,  and  the  angle  of  the  tool 


z:^. 


obtained  from   the  chart  for  a  center  distance  of  1   Inch  by  the  diametral  pitch. 


Fig.   6. 


0-.  The  radius  at  which  a  tool  of  30  degrees  24  minutes  angle 
must  be  rolled  to  produce  the  involute  curve  for  the  required 
pinion  is  5.808  -i-  0.863  =  6.73  inches.  The  tooth  shape  is 
shown  in  Fig.  7.  We  will  find,  however,  that  a  gear  with  twelve 
teeth  cut  in  this  manner  will  not  mesh  with  any  other  gear 
without  interference.  This  fact  will  be  understood  by  refer- 
ring to  Fig.  7.  By  an  application  of  the  chart  shown  in  Fig. 
5,  we  will  find  that  in  the  case  of  teeth  with  standard  addenda, 
for  an  even  ratio  of  1  to  1,  gears  with  less  than  twenty-three 
teeth  will  not  mesh  without  interference;  and  for  a  ratio  of 
2  to  1,  the  minimum  number  of  teeth  will  be  twenty-seven  and 
flfty-four.  At  these  ratios  with  less  teeth  in  the  gears,  the 
teeth  must  either  be  undercut  or  the  addenda  made  shorter. 
We  will  also  find  by  applying  Formula  (1),  that  the  teeth 
of  the  twenty-three  and  twenty-seven  tooth  gears  will  be 
undercut  when  generated  with  a  straight  sided  tool  of  the 
same  angle  as  the  pressure  line.  This  undercutting  can  be 
avoided  by  using  a  tool  of  16  degrees  58  minutes  angle,  as 
found  by  Formula   (6). 

It  may  not  be  convenient  to  use  gears  with  as  many  teeth 
as  the  minimum  for  non-interference  requires,  according  to 
the  method  of  the  preceding  paragraph ;  and  yet  the  under- 
cutting of  the  twelve-tooth  pinion  may  be  undesirable.  The 
extremely  long  addendum  that  would  be  necessary  to  avoid 
the  iiiiMi  rriittin-.-  n'  finn  when  a  tool  of  standard  angle  Is  used 

may  be  consldera- 
b  1  y  reduced  b  y 
making  it  Just  the 
lengrth  required  to 
avoid  interference 
between  the  teeth 
of  the  pair  of 
gears,  as  found 
from  the  chart  for 
the  desired  ratio. 
Consider  the  2  to  1 
ratio  with  pinion 
of  twelve  teeth. 
The  chart  gives  the 
maximum  adden- 
dum as  0.45  inch 
for  1  pitch;  by  For- 
mula (1)  that  of 
the  rack-tooth  or 
tool  is  0.375  inch. 
If  the  tool  is  made 
to  cut  0.45  Inch 
below  the  pitch 
line  and  no  under- 
cutting Is  desired, 
the  required  angle  of  the  tool  is  found  from  Formula  (6>  to 
be  16  degrees  51  minutes.  If  the  depth  of  the  space  Is  to 
remain  the  same  as  for  the  standard  tooth  and  equal  to  2  ~-  P. 
the  depth  of  the  space  in  the  gear  below  the  pitch  line  will 
be  2  —  0.45  =  1.55  inch.  We  find  by  means  of  the  chart  that 
this  Is  excessive,  as  the  maximum  addendum  for  a  gear  of 
twenty-four  teeth  and  a  ratio  of  2  to  1,  at  IS-lnch  center  dis- 
tance, will  be  but  1.313  Inch.  The  excess  in  depth  is  1.55  — 
1.313  =  0.237  inch,  and  If  the  tool  Is  made  to  cut  to  this  depth 
undercutting  of  the  teeth  will  result.  (See  Fig.  1  for  typical 
case.) 

The  use  of  the  standard  tool  Is  out  of  the  question  in  this 
case,  as  the  amount  of  undercutting  would  be  excessive  even 
when  compared  to  the  standard  twelve-tooth  pinion  shown  In 
Fig.  1.  Even  If  the  tool  is  made  to  an  angle  ijt  that  would 
avoid  undercutting  at  the  depth  of  the  maximum  addendum, 
i.  c,  1.313  inch,  for  the  twenty-fourtooth  gear,  the  extra  depth 
of  cut  would  still  cause  a  slight  undercutting  to  take  place 
A  practical  method  of  compromise  In  this  case  would  be  to 
divide  the  amount  of  undercutting  between  the  two  gears  so 
that  the  tool  would  be  set  to  a  depth  below  that  required  for 
the  generating  of  non-Interfering  teeth,  and  divide  the  excess 
proportionally,  I.  e.,  make  the  tool  for  the  pinion  at  the  angle 

0.237 
required  by  Formula  (6)  and  0,45  H =  0.529  Inch  below 


120 


NOTE:— When  the  ratio  of  the  eoarlng  is  au  :nti-Kral  nunili.r.  ttw  mailmum  Tilae  of 
the  pitch  P  at  wlikh  Intirference  hegtiia  applies  only  to  the  pinion;  when  the  value  of  the 
ratio  is  a  decimal,  llie  maximum  value  of  the  jiltch  applies  to  th,-  gear.  Usually  the  pinion 
is  the  determining  factor.  The  chart  gives  the  niailmum  diametral  pitch  P  vhlcn  can 
be  used  without  interference,  for  a  given  ratio  of  gearing  and  a  center  dlataoce  of  1  Inch. 
To  obtain  the  maximum  diametral  pitch  for  any  required  center  distance,  divide  the  value 
of  the  pitch  obtained  from  the  chart  by  that  center  distance.  Similarly,  to  determine  the 
maximum  addendum  for  any  required  center  distance  and  pitch,  divide  the  given  center 
distance  by  the  maximum  pitch  obtained  from  the  chart  for  a  center  distance  of  1  inch. 
To   get   the   center  dlataoce   for  any   required    ratio   and    pitch,    divide    the    mazlmiim   pitch 


J/,!.*l'l 


without 
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NORMAL  RACK  TOOTH  WHICH 


Diagram  illustrating  Derivation  of  Formula  for  Angle 
Generating    Tool 

2  X  0.237 


=  1.471 


the  pitch  line;    that  for  the  gear,   1.313  H 

3 
inch  below  the  pitch  line  and  at  the  required  angle  for  a  depth 
1.313  inch,  as  found  from  Formula  (6).  The  better  way  would 
.  be  to  make  the  total  depth  of  the  tooth  equal  to  the  sum  of 
the  maximum  addenda  for  the  gear  and  pinion,  respectively, 
for  reasons  to  be  disclosed  later.  It  would  not  do  to  make 
the  tool  for  the  gear  to  the  angle  corresponding  to'  a  depth 
of  1.55  inch,  as  the  flank  would  then  be  too  full  and  the  teeth 
would  interfere.  The  maximum  addendum  found  by  the  chart 
Is  the  limit  at  which  the  tool  angle  rt"^  can  be  taken  and  still 
avoid  interference.  When  we  are  considering  the  case  of  gears 
with  standard  addenda  teeth,  the  preceding  compromise  can 
be  applied  and  gear  teeth  obtained  with  a  minimum  amount 
of  undercutting. 

The  foregoing  methods  are  most  easily  applied  in  the  case 
of  the  planer  tool  which  is  almost  universally  used  in  gener- 
ating bevel  gears;  the  only  thing  necessary  is  to  grind  the 
tool  to  the  angle  <}>^  and  measure  the  teeth  in  the  usual  man- 
ner. It  is  also  applicable  to  the  case  of  the  hob,  and  where 
a  quantity  of  gears  of  a  single  number  of  teeth  are  to  be 
produced  the  use  of  a  special  hob  with  the  angle  made  ac- 
cording to  Formula  (6)  is  to  be  recommended  in  place  of  the 
more  universal  method  of  avoiding  undercutting  by  doctoring 
the  tooth  shape  of  the  hob  by  applying  a  curved  correction. 
The  latter  method  is  a  compromise  at  best,  and  must  be  ac- 
companied by  a  similar  correction  to  thin  the  points  of  the 
gear  teeth,  resulting  in  a  shortening  of  the  arc  of  contact.  In 
making  the  hob,  the  lead  of  the  thread  must  be  equal  to  the 
pitch  of  the  teeth  of  the  gear  at  the  rolling  radius  correspond- 
ing to  the  angle  0b  and  is  given  by  the  following  formula: 

COS0 

Lead  of  hob  thread  = X  P'  (7) 

cos  (/)8 

where  P'  is  the  circular  pitch  of  the  standard  gear. 


24-TOOTH  GEAR 


12-TOOTH   PINION 


The  thickness  of  the  tooth  of  the  hob  must  be  such  that  the 
thickness  of  the  tooth  of  the  gear  at  the  normal  pitch  line  Is 

P'. 
equal  to  —     This  result  can  be  obtained  by  making  the  hob 

2 
tooth  space  equal  to  the  thickness  of  the  tooth  of  the  gear 
at  the  rolling  pitch  line;  and  the  thickness  of  the  tooth  at 
that  point  in  the  gear  can  be  obtained  by  the  method  given 
in  my  article  entitled  "Plotting  the  Involute  Curve,"  which 
was  published  in  the  February  number  of  Machjxeby.  The 
thickness  of  the  hob  teeth  is  taken  at  a  depth  equal  to  the 
depth  of  the  space  in  the  gear  below  the  pitch  line. 

The  tooth  and  space  of  the  long  addendum  gears  are,  as  a 
rule,  not  made  of  equal  thickness.  It  is  usual  to  make  the 
teeth  of  such  a  thickness  at  the  pitch  line  that  they 
will  be  approximately  of  equal  thickness  at  the  mean  depth. 
This  would  be  the  result  if  a  standard  hob  were  used  to  gen- 
erate the  teeth,  as  the  thickness  of  the  long  addendum  tooth 
would  be  that  at  the  line  a  —  o,  the  thickness  of  the  short 
addendum  mating  tooth  that  at  the  line  c  —  c,  and  the  average 
thickness  that  at  the  line  &  —  6,  i.  e.,  the  normal  pitch  line  of 
the  rack  or  hob.  The  pitch  of  the  teeth  in  the  rack  or  hob 
does  not  alter,  no  matter  what  location  is  taken  for  the  pitch 
line,  as  with  the  gear  teeth  which  increase  or  decrease  in 
pitch  with  any  shifting  of  the  pitch  line.  To  find  the  thick- 
ness of  the  teeth  for  the  different  addenda,  we  may  solve  the 
problem  by  proportion.    If  the  sides  of  the  rack  teeth  are 


Fir.  7.     Teeth  with  FuU  Flanks  generated  by  Minimum  Angle  Tool  working 
on  Twolve-tooth  Pinion  and  Twenty-four-tooth  Gear 


produced  until  they  intersect  each  other,  the  space  S"  from 
the  normal  position  of  the  pitch  line  to  the  intersection  of 
the  sides,  midway  in  the  depth  of  the  tooth,  may  be  found  by 
the  formula: 

0.7S54 

S"  = (8) 

P  tan  <t> 
where  S"  has  the  value  shown  in  Fig.  8; 
P  =  diametral  pitch; 
0  =  pressure  angle  of  gear. 
The  thickness  of  the  space  at  any  location  of  the  pitch 
line  other  than  the  middle  position  may  be  calculated  from 
the  formula: 

S"  ±a 

T»  = XT  (9) 

S" 
where  7""  =  thickness  of  rack  tooth  at  any  distance  from  nor- 
mal pitch  line; 

a  =  distance  pitch  line  is  shifted  from  middle  position; 
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T  =  normal  thickness  of  teeth  at  line  b  —  6. 
The  plus  sign  is  used  when  the  shift  is  outward  from  the 
normal  position  h  —  6,  and  the  minus  sign  when  the  shift  is 
Inward  toward  the  apex  of  the  angle  made  by  the  sides  of 
the  teeth.  The  shift  o  is  the  same  in  both  gears  of  a  pair, 
the  signs  being  opposite.  As  an  example  of  what  procedure 
to  follow  in  finding  the  thickness  of  the  hob  tooth  for  a 
hob  made  with  the  teeth  formed  to  the  angle  found  by  For- 
mula (6)  instead  of  the  standard  pressure  angle,  we  will 
take  the  case  of  the  long  addendum  twelve-tooth  pinion  pre- 
viously referred  to;  the  ratio  is  2  to  1,  the  gears  have  twelve 

0.237 

and  twenty-four  teeth,  the  addendum   is  0.45  -\ =  0.529 

3 
inch,  and  angle  of  the  tooth  16  degrees  51  minutes. 
Normal  pitch  radius    =6  inches; 
Root  radius  =6  —  0.529  =  5.471  inches; 
Base  line  radius  =  5.808  inches; 
Roll  radius  =  5.808  h-  0.957  =  6.07  inches. 
The  thickness  of  tooth  on  the  pitch  line  is: 
S"  =  3.137  inches; 
0  =  1  —  0.529  =  +  0.471  Inch ; 
3.137  -I-  0.471 

r°  = X  1.5708  =  1.806  inch. 

3.137 
The  thickness  of  the  tooth  of  the  gear  at  the  roll  radius  is 
found  by   the   following  method,  as   described   in   the   article 
"Plotting  the  Involute  Curve:" 

One-half  the  angle  of  the  tooth  at  the  pitch  line  = 
1.806 

=  0.150  radian; 

2X6 

b  at  0  is  0.00555  radian; 

V  Is  0.150  +  0.0055  =  0.155  radian ; 

b'  is  one-half, the  tooth  angle  at  the  base  line  of  the 

gear,  and  is  expressed   in  radians: 
h  at   <t>'  =16   degrees   51   minutes   is   tan   (p  —  <l>    (in 

radians) ; 
0    in    radians    is    <t>   ;   57.296  =  16.85  -^  57.296  =  0.294 

radian ; 
tan  0  =  0.30287; 

I)  =  0.30287  —  0.294  =  0.00SS7  radian ; 
'/{•  angle  of  tooth  at  a  radius  of  6.07  inches  is  0.1555  — 

0.00887  =  0.14663  radian; 
Thickness    of    tooth    at    a    radius    of    6.07    inches    is 
2  X  0.14663  X  6.07  =  1.739  inch ; 

2  X  6.07  X  3.1416 

The    lead    of    the    hob  js    =  3.1783 

12 
inches; 
The  thickness  of  the  hob  tooth  at  the  depth  of  the 
roll  radius  or  at  6.07  —  5.471  =  0.599  inch  from  the 
end   of  the   teeth,   is   then    3.1783  —  1.7392  =  1.4391 
inch.     The  hob  and  gear  are  shown   in  Fig.  8. 
It  will  be  noticed  that  the  ends  of  the  pinion  teeth  are 
pointed   and   shorter   than   the  teeth   of  the  hob,   and   conse- 
(luently  have  a  shorter  addendum  than  was  intended.     This 
is  a  point  that  will  have  to  be  looked  out  for  in  the  design 
of  long  addendum  gears,  especially  in  the  case  of  pinions  with 
few  teeth,  as  the  involute  curve  of  the  opposite  sides  of  the  . 
teeth  will   overlap,   which   results   in   pointing  the  teeth   and 
shortening  the  addendum.     The  limiting  addendum  obtained 
from  the  chart  for  non-interference  will  lie  inside  the  point 
of  the  tooth,  and  had  that  been  the  limiting  length   for  the 
addendum  the  teeth  would  not  have  been  pointed.     It  is  well 
when   using  extreme  addenda  on   the  teeth   of  small   pinions 
to  check  up  the  tooth  for  thickness  at  the  point  in  the  same 
manner  as  has  been  done  to  find   the  thickness  at  the  roll 
radius,  and  if  the  term  6  is  equal  to  the  term  6'  the  tooth  will 
be    pointed;    If    b    is    greater    than    b'    the    tooth    will    be 
shortened.     No  attention  has  been  paid  throughout  this  arti- 
cle to  the  extra  depth  of  tool  rehulred  for  cutting  the  clear- 
ance.    This  can  be  added  to  the  proportions  of  the  tool,  and 
if  the  corner  of  the  tool   is  made   to  a  radius  equal   to  the 
amount  of  the  clearance,  the  extra  depth  will  have  no  serious 
effect  on  the  tendency  toward  undercutting;   It  can  be  disre- 
garded in  the  calculations,  if  the  tool  is  to  be  left  sharp.     It 
will   rest  with  the  designer  to  decide  whether  he  wishes  to 


go  to  such  a  refinement.  Gears  made  with  tools  at  the  angle 
0-  will  not  be  interchangeable  with  the  whole  involute  series 
and  will  not  mesh  without  interference  with  gears  of  smaller 
numbers  of  teeth.  Their  application  is  therefore  necessarily 
confined  to  the  generation  of  gears  for  special  trains  and 
especially  where  quiet  running  gears  are  necessary. 

PLANISH-BROACHING 
A  square-hole  transmission  gear  of  the  kind  illustrated  In 
F'ig.  1  is  almost  sure  to  close  in  when  hardened.  More  than 
that,  it  is  almost  sure  to  close  in  unequally  on  account  of  the 
varying  thickness  of  metal  surrounding  the  hole  at  different 
points.  For  instance,  this  particular  gear,  in  hardening,  will 
close  in  but  slightly  at  the  thin  end,  but  will  close  In  consid- 
erably at  the  thick  section,  owin.-  ntraction  of  the 
heavier  mass  of 
metal  at  this  end. 
The  result  is  that 
the  gear  will  not 
slide  freely  with- 
out being  ground 
out  to  fit  the  shaft 
after  hardening. 
This,  of  course,  is 
a  slow  operation 
and  not  a  very  sat- 
isfactory one,  so  the  American  La  France  Fire  Engine  Co.  of 
Elmira,  N.  Y.,  through  whose  courtesy  this  Job  is  shown, 
decided  to  try  planish-broaching  as  a  remedy.  To  this  end, 
a  planish  broach  was  made  approximately  as  shown  on  the 
Lapointe  Machine  Tool  Co.'s  broaching  machine  in  Fig.  2. 
While  there  were  no  teeth  on  this  broach,  it  was  slightly 
relieved  at  certain  points  in  order  that  the  pull  would  not 
be  excessive.  All  sections  of  the  hole  are  reached  by  the 
broach,  but  not  at  the  same  time.  The  first  section  of 
the  broach  must  enter  the  shrunken  hole  easily;  the  next 
section  expands  the  hole  in  one  direction;  the  third  expands 
the  hole  in  the  other  direction;  and  the  last  gives  a  final 
shaping  to  all  four  sides  of  the  hole. 

It  is  necessary  to  expand  the  gears  about  0.004  inch  at  the 
thick  section  in  order  to  straighten  the  hole,  but  to  maintain 


Fi(.    S.     PlanUh-brotcblnr    Operation 

this  expansion  permanently  the  broach  must  be  iii.iif  .sn  that 
it  will  compress  the  stock  about  O.OOS  inch.  This  makes 
allowance  for  the  springing  back  of  the  metal  after  l)einK 
expanded.  This  operation  is  performed  exactly  the  same  as 
any  other  broaching  operation,  using  a  lubricant  to  prevent 
tlie  broach  from  tearing  the  sides  of  the  hole.  C.  L.  L. 

*  •  • 
The  manufacture  of  metal  bodies  for  automobiles  requires 
heavy  presses  of  large  capacity,  especially  if  the  largest  parts 
are  formed  from  one  sheet.  But  in  the  majority  of  plants, 
the  larger  parts  are  made  of  two  or  more  formed  parts  Joined 
by  autogenous  welding  that  are  afterward  hammered 
smoothly  into  shape.  The  rough  joint  is  ground  off  outside 
and  is  then  hammered  with  the  Pettengell  post  hammer  to 
take  out  the  wrinkles  and  roughness  and  to  round  off  the 
curves  to  the  desired  radii. 
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Fig.   1.     General  View  of  FaUc  Herringbone  Gear  Hobbing  Hacliine  working 


THE  LARGEST  HERRINGBONE  GEAR  HOBBING  MACHINE* 


SPECIAL    MACHINE    DESIGNED    AND    BUILT    BY    THE    FALK    CO.    FOR    GENERATING 
WUEST    TYPE    OF    HERRINGBONE    GEARS 


THE  purpose  of  the  following  article  is  to  describe  what 
is  believed  to  be  the  largest  herringbone  gear  bobbing 
machine  in  the  world;  this  is  a  special  machine  de- 
signed and  built  by  the  Falk  Co.,  Milwaukee,  Wis.,  for  its 
own  use  in  generating  large  herringbone  gears.  The  capacity 
is  for  gears  from  3  feet  2  inches  up  to  16  feet  3  inches  in 
diameter,  and  up  to  6  feet  face  width;  teeth  of  all  pitches  up 
to  %  diametral  pitch  can  be  cut.  The  floor  space  occupied  by 
the  machine  is  43  feet  long  by  approximately  the  same  width, 
the  height  16  feet,  and  the  weight  150  tons. 

Gears  generated  by  this  machine  are  almost  invariably 
cut  from  steel  castings,  and  the  expense  involved  in  building 
a  machine  for  service  of  this  kind  is  such  that  only  a  firm 
engaged  in  the  manufacture  of  gears  would  have  enough 
work  for  the  machine  to  be  able  to  earn  a  reasonable  return 
on  the  investment.  Hence,  the  term  "special"  gear  bobbing 
machine  is  employed.  At  the  present  time  a  herringbone 
pinion  generating  macliiiie  is  in  course  of  construction, 
which  has  a  capacity  for  cutting  pinions  from  13  inches  up 
to  9  feet  in  diameter,  and  in  face  widths  up  to  6  feet.  This 
machine  will  cut  the  teeth  of  pinions  which  are  integral 
with  shafts  up  to  22  inches  in  diameter. 

It  will  be  evident  from  the  illustrations  of  the  machine 
shown  in  Figs.  1  and  3  that  it 
Is  equipped  with  two  hobs  car- 
ried by  heads  located  at  op- 
posite sides  of  the  table  on 
which  the  work  is  mounted. 
One  of  these  hobs  starts  cut- 
ting at  the  top  of  the  gear 
blank  and  the  other  at  the  bot- 
tom, the  desired  angle  for  the 
herringbone  gear  teeth  being 
obtained  by  employing  a  dif- 
ferential speed  mechanism  to 
transmit   motion    for   rotating 

•  In  the  February.  1915,  number  of 
Macuinbbt  a  (loecrtptlon  was  i>ulilUlie<l 
of  a  herrlnglwne  gear  hoixbln^  machine 
budlt  by  the  Fawcus  Ma<*lm"  Co., 
Pittsburg,  Pa.  Tills  machine  has  a 
capacity  for  bobbing  gears  up  to  1T> 
feet  in  diameter,  making  it  a  close 
competitor  for  the  honor  of  being  tlie 
largest  herringbone  gear  bobber  in  the 
world.  Fig.    2.     Close   View   of  Sect: 


the   work-table,   and   for   feeding   the   cutter-heads  on   which 
the  hobs  are  carried. 

General  Features  of  the  Machine 
The  work-table  on  which  the  gear  blank  is  mounted  oc- 
cupies a  fixed  position  at  the  center,  and  the  housings  which 
support  the  cutter-heads  at  each  side  of  the  machine  are 
mounted  on  ways  which  provide  for  sliding  them  back  and 
forth  to  bring  the  cutter-heads  into  the  proper  positions  for 
bobbing  gears  of  various  diameters  within  the  range  of  the 
machine.  Adjustment  of  the  housings  is  obtained  by  means 
of  very  accurate  lead-screws  which  were  made  for  this  pur- 
pose by  the  Boye  &  Emmes  Machine  Tool  Co.,  Cincinnati, 
Ohio;  these  screws  were  furnished  under  a  guarantee  that 
the  error  in  the  lead  of  the  thread  should  not  exceed  0.001 
inch  per  foot  of  length.  Traversing  of  the  housings  is  done 
by  means  of  a  V^^-horsepower  auxiliary  motor  provided  for 
this  purpose,  and  the  fine  settings  are  made  by  hand.  The 
housings  are  brought  to  approximately  the  required  position 
by  means  of  graduations  on  the  bed,  and  dials  are  provided 
on  the  lead-screws  to  facilitate  making  the  final  accurate 
settings. 

The  cutter-heads  are  mounted  on  vertical  bearings  on  the 
face  of  the  housings,  and  the  vertical  feed  is  obtained  by 
lead-screws  made  by  the  same 
manufacturer  and  having  the 
same  degree  of  accuracy  as 
those  employed  for  traversing 
the  housings  on  the  bed.  It 
will  be  seen  that  the  cutter- 
heads  are  counterweighted  by 
means  of  weights  located  in- 
side the  housings;  in  the  case 
of  the  hob  which  starts  cut- 
ting at  the  top  of  the  gear 
blank,  the  counterweight 
slightly  exceeds  the  weight  of 
the  cutter-head,  while  In  the 
case  of  the  hob  which  works 
from  the  bottom  of  the  gear 
blank,  the  counterweight  is 
slightly  less  than  the  weight 
of  the  cutter-head.    The  reason 
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Fig.    3.     Machi] 


ith   Work 


ved    from    Table^Attention    is   called    to    Pit    at  Far  Side  of  Machine  in  which  AU  DriTisf  Mechaniam   la  located 


for  this  is  that  it  is  desired  to  take  up  any  lost  motion  between 
the  lead-screw  and  nut  in  the  same  direction  for  both  the 
cutter-heads,  and  also  to  have  both  of  the  lead-screws  in  a 
condition  of  tension.  The  arrangement  of  the  feed  mechanism 
will  be  described  in  a  subsequent  paragraph.  The  guides 
tor  the  cutter-heads  on  the  housings  are  of  the  narrow  type, 
and  the  same  Is  true  of  all  guide  bearings  on  the  machine. 

Arrang-ement  of  the  Drlvlner  Mechaniam 

The  main  driving  motor  and  the  mechanism  for  making 
speed  and  feed  changes  are  located  in  a  pit  on  the  opposite 
side  of  the  machine  from  which  the  photographs  reproduced 
In  Figs.  1  and  3  were  taken.  The  railing  surrounding  this 
pit  can  be  seen  in  Fig.  3.  The  machine  is  driven  by  a  30- 
horsepower  motor  which  transmits  power  to  the  arbors  in 
the  cutter-heads  through  a  change-gear  box  that  provides 
ratios  of  1  to  2  or  1  to  4;  after  leaving  the  gear  box  the 
motion  is  trans- 
mitted through  a  train 
of  bevel,  spiral  and 
worm  gears  to  the 
cutter-arbors.  A 
vertical  shaft  which 
carries  the  power  up 
to  one  of  the  cutter- 
heads  can  be  seen  at 
the  left-hand  side  of 
the  machine  in  Fig,  1  ; 
and  there  is  a  similar 
shaft  at  the  opposite 
side  of  the  machine, 
which  transmits  power 
to  the  other  cutter- 
head.  In  working  out 
the  design,  care  was 
taken  to  have  the 
drive  symmetrically 
arranged  In  order  that 
torsional  strains  in 
the  shafting  would  be 
equal  for  both  of  the 
cutter-heads.  Further 
provision  for  accurate 
driving  was  made  by 
employing  the  hunting 
tooth  principle  in  the 
gears  which  transmit 
the  motion  to  the 
cutter-heads;     it    may 


Fi«.  4.     steel  Caatlnf  for  a  Herringbone  Gear— notice  the  Larre  Shrink  Heada 


be  mentioned  that  hunting  tooth  gears  are  also  used  at  all 
points  on  the  machine  where  the  occurrence  of  wear  would 
affect  the  accuracy  of  the  results  obtained. 

Power  for  rotating  the  table  and  for  feeding  the  cutler- 
heads  up  and  down,  respectively,  is  taken  from  the  maia 
driving  shaft  which  transmits  motion  to  the  cutter-arbors. 
The  drive  to  the  table  is  carried  through  a  differential  gear 
box  and  thence  through  herringbone  change-gears  to  two 
worms  meshing  with  worm-wheels  that  drive  the  table.  In 
order  to  take  full  advantage  of  the  benefits  resulting  from 
the  use  of  herringbone  gears,  it  is  of  the  utmost  importance 
to  have  extreme  accuracy  in  the  spacing  of  the  teeth.  Pro- 
vision is  made  for  obtaining  the  required  degree  of  accuracy 
in  the  spacing  of  teeth  of  gears  generated  on  the  machines 
used  by  the  Falk  Co.  by  a  patented  mechanism  that  auto- 
matically compensates  for  any  error  which  may  exist  in  the 
spacing   of   the    teeth    of   the    worm-wheels    which    drive    the 

table.  Means  are  also 
provided  for  taking 
up  lost  motion  between 
the  worm-wheels  and 
driving  worms,  so  that 
a  degree  of  accuracy 
is  obtained  which  ap- 
pears to  be  as  high  aa 
human  ingenuity  can 
make  It. 

Power  for  tnc  feed 
motion  of  the  cutter- 
lieads  on  their  re- 
spective housings  Is 
taken  from  the  table 
driving  shaft  and 
transmitted  through 
the  feed  box ;  from 
this  box  It  Is  carried 
back  through  the  dif- 
ferential gear  box  and 
thence  to  the  feed 
shaft  which  transmiu 
the  motion  to  the  lead- 
screws.  This  gives 
the  proper  relation  be- 
tween the  table  speed 
and  rate  of  feed  to  ob- 
tain the  required  angle 
for  the  herringbone 
teeth  of  the  gear. 
Change-gears  are  pro- 
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vided  outside  the 
differential  gear 
box  to  provide  for 
using  different 
hobs,  and  spiral 
change-gears  are 
employed  to  give 
the  proper  table 
speeds  for  bob- 
bing gears  with 
various  numbers 
of  teeth.  An  aux- 
iliary 7V^-horse- 
puwer  motor  is 
provided  for  tra- 
versing the  cutter- 
heads  on  the 
housings  when 
Fip.  6.    Rough  Casting  of  a  Pmion  Blank  setting  up  the  ma- 

chine or  returning  the  heads  to  the  starting  point  after  the 
roughing  cut  has  been  completed. 

Setting  up  the  Work  on  the  

Machine 
The  gears  made  on  this  ma- 
chine are  of  the  Wuest  her- 
ringbone type,  and  it  is  cus- 
tomary to  employ  a  roughing 
and  finishing  cut  in  generat- 
ing the  teeth.  In  bobbing 
gear  teeth  of  the  coarser 
pitches,  experiments  have 
been  made  with  roughing 
hobs  having  the  sides  of  the 
thread  stepped  in  a  way  simi- 
lar to  that  employed  with 
stocking  cutters  on  gear  cut- 
ting machines.  This  practice 
has  given  very  satisfactory 
results.  A  close  view  of  sev- 
eral teeth  of  a  Wuest  herring- 
bone gear  is  illustrated  in 
Fig.  2,  where  it  will  seen  that 
the  ends  of  the  teeth  at  one 
Bide  of  the  gear  come  oppo- 
site the  spaces  at  the  oppo- 
site side. 

In  setting  up  the  machine 
for  generating  a  gear,  it  is 
obvious  that  the  cutter-heads 
at  opposite  sides  of  the  ma- 
chine must  be  so  adjusted 
that    the    hobs    are    in    the 

proper  relation  to  each  other  and  to  the  work.  A  hand- 
wheel  is  provided  at  the  end  of  eacli  cutter-head  for  the  pur- 
pose of  adjusting  the  position  of  the  hob  in  relation  to  the 
work.  The  preliminary  setting  is  made  in  this  way  for  tak- 
ing the  roughing  cut,  and  after  this  cut  has  been  completed, 
a  gage  is  employed  for  ascertaining  the  relation  of  the  teeth 
on  one  side  of  the  gear  to  the  spaces  on  the  opposite  side. 
This  test  will  generally  show  that  a  slight  discrepancy  exists 
In  the  relative  positions  of  the  teeth,  and  before  starting  to 
take  the  finishing  cut,  the  position  of  one  of  the  cutters  must 
be  adjusted  so  that  the  finishing  cut  will  result  in  bringing 
the  ends  of  the  teeth  at  one  side  of  the  gear  exactly  opposite 
the  spaces  on  the  opposite   side. 

Casting'  the  Gear  Blanks 

In  addition  to  its  business  in  the  manufacture  of  gears,  the 
Falk  Co.  operates  one  of  the  most  completely  equipped  steel 
foundries  in  the  country;  and  this  has  placed  the  concern  in 
an  exceptionally  advantageous  position  for  manufacturing 
large  herringbone  gears,  which  are  generally  cut  from  steel. 
Figs.  4  and  5  show  the  rough  steel  castings;  and  Fig.  6  shows 
the  finished  pair  of  gears.  The  gear  is  said  to  be  the  largest 
ever  bobbed  from  a  solid  blank;  it  is  approximately  14  feet  in 
diameter   by   35   inches   face   width,   and   the   teeth   are   of   1 


diametral  pitch.  The  pinion  is  approximately  7  feet  in  diame- 
ter and  of  the  same  faice  width  and  pitch  as  the  gear;  it  is 
made  in  halves  for  attachment  to  the  engine  crankshaft,  and 
held  together  by  shrink  keys.  These  gears  are  required  to 
transmit  a  peak  load  of  7000  horsepower  with  the  gear  run- 
ning at  30  revolutions  per  minute.  From  the  illustration  of 
the  castings,  it  will  be  evident  that  unusually  large  shrink 
heads  are  provided,  the  purpose  being  to  supply  an  abundance 
of  molten  metal  to  feed  into  the  mold  as  the  steel  cools  and 
contracts. 

After  the  cutting  of  the  teeth  on  the  gears  has  been  com- 
pleted, they  are  set  up  on  a  testing  machine  on  which  they 
are  "run  in"  to  give  the  teeth  a  good  bearing  surface  before 
the  gears  are  shippe.d.  Large  gears  are  treated  with  a  mix- 
ture of  oil  and  emery  while  they  are  being  run  in;  and  the 
accuracy  of  the  bearing  surface  obtained  is  tested  with  red 
lead  to  be  sure  that  the  required  degree  of  accuracy  has 
been  obtained  in  the  tooth  bearings.  In  the  case  of  small 
gears,  experience  has  shown  that  certain  other  forms  of  abra- 
sives give  more  satisfactory  results  for  the  running-in 
operation. 

Advantages  of  Herringbone 
Gears 


The  chief  advantage  claimed 
for  gears  with  herringbone 
teeth  is  that  they  transmit 
the  motion  with  great  unifor- 
mity, that  there  is  not  such  a 
tendency  towards  the  devel- 
opment of  wear  as  in  the  case 
of  other  types  of  gearing,  and 
that  the  development  of  vibra- 
tion and  noise  is  reduced  to 
a  minimum.  These  features 
make  the  application  of  her- 
ringbone gears  particularly 
advantageous  for  use  on  all 
types  of  machinery  where  the 
service  is  of  such  a  character 
that  the  development  of 
shocks  or  vibration  in  the 
gearing  is  likely  to  cause  the 
breakage  or  premature  wear- 
ing out  of  machine  parts,  dis- 
comfort to  employes  resulting 
from  excessive  noise,  or  im- 
perfect work  as  the  result  of 
vibration.  Rolling  mills  used 
in  steel  works,  heavy-duty 
pumps  of  the  class  employed 
in  municipal  pumping  sta- 
tions, and  masticators  used 
in  rubber  factories  may  be  mentioned  among  the  classes 
of  equipment  In  which  the  application  of  herringbone  gears 


rij.    7.     Running   in   and   testing  a   Pair  of   Herringbono    Geajt 
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has  been  a  notable  success.  Advantages  resulting  from 
the  application  of  this  type  of  gearing  are  lost,  however,  un- 
less a  high  degree  of  accuracy  is  obtained  in  cutting  the 
teeth.  Realization  of  this  necessity  led  the  Falk  Co.  to  im- 
prove upon  the  gear  bobbing  machines  which  it  has  had 
in  use  for  the  generation  of  Wuest  herringbone  gears;  the 
machine  which  forms  the  subject  of  this  article  has  now 
been  running  for  a  long  enough  time  to  demonstrate  its 
ability  to  produce  extremely  accurate  work;  and  in  this 
connection  it  is  noteworthy  that  accuracy  of  the  product  is 
coupled  with  an  extremely  satisfactory  rate  of  production. 
The  operation  of  the  machine  is  fully  automatic  and  it  can  be 
run  day  and  night  until  the  job  on  which  it  is  working  has 
been  completed.  E.  K.  H. 

*     *     * 

MATHEMATICS  IN  ENGINEERING 
In  an  address  by  Prof.  Ernst  J.  Berg,  of  Union  College, 
Schenectady,  N.  Y.,  before  the  American  Society  of  Swedish 
Engineers,  at  the  December  meeting  in  Brooklyn,  on  "Differ- 
ential Equations  in  Engineering"  attention  was  called  to  the 
importance  of  mathematics  in  many  engineering  problems 
which  are  now  solved  by  "cutand-try"  methods  at  great  ex- 
pense. It  was  stated  that  all  real  or  actual  engineering 
problems  can  be  reduced  to  such  a  form  that  they  may  be 
solved  by  the  application  of  one  of  six  fundamental  differen- 
tial equations.  While  there  are  many  other  mathematical 
problems  leading  to  differential  equations  of  other  forms,  these 
are  not  of  interest  to  the  engineer,  as  he  deals  only  with 
things  that  are  real,  while  the  mathematician  may  construct 
problems  that  may  involve  variables  of  an  imaginary  char- 
acter, that  is,  those  that  lead  to  mathematics  for  mathematics' 
sake.  The  engineer,  however,  is  not  concerned  with  these 
problems,  but  his  problems  can  all  be  reduced  to  six  fundamen- 
tal differential  equations  that  may  be  said  to  be  the  basis  of 
all  mechanical  and  electriCctl  phenomena.  The  young  engin- 
eer was  advised  to  acquire  the  mathematical  knowledge  neces- 
sary to  apply  and  solve  these  differential  equations.  Exam- 
ples were  quoted  of  engineers  who  had  spent  a  couple  of 
weeks  in  plotting  curves  in  attempting  to  obtain  some  speci- 
fic engineering  information  which  the  mathematician  of  en- 
gineering training  had  solved  in  a  few  minutes.  Mention  was 
also  made  of  the  fact  that  the  six  fundamental  equations  of 
engineering  apply  equally,  and  have  the  same  form,  whether 
they  relate  to  dynamics  in  mechanics,  to  electricity,  or  to 
thermodynamics.  In  fact,  the  universal  laws  that  underlie 
all  phenomena  in  physics  become  apparent  first  when  diffor- 
ential  equations  are  applied  to  them.  Chemistry  also  has  of 
late  been  reduced  to  a  mathematical  science,  and  the  chemist- 
mathematician  of  today  can  predict  with  accuracy,  results 
that  in  the  past  were  found  only  through  experiments  and 
careful  measurements. 

While  pointing  out  that  mathematics  is  by  far  more  import- 
ant and  valuable  to  the  engineer  than  the  average  engineer 
is  Inclined  to  believe.  Prof.  Berg  intimated  that  there  was  a 
great  deal  in  mathematics  that  was  entirely  useless  in  engin- 
eering, and  that  it  was  important  to  study  those  things  that 
would  find  direct  application ;  and  the  most  important  of  all 
to  the  engineer  who  wants  to  go  beyond  the  elementary  do- 
main of  mathematics,  is.  thorotore,  differential  equations.  It 
was  also  stated  that,  with  proper  teaching,  any  young  man 
can  become  a  reasonably  proficient  mathematician,  there 
being  no  such  thing,  according  to  Prof.  Berg,  as  a  normal 
mind  inherently  unfitted  for  mathematical  studies.  He  men- 
tioned that  in  his  experience  of  fifteen  years  of  engineering, 
and  a  number  of  years  as  professor  at  the  University  of  Illi- 
nois and  Union  College,  Schenectady,  he  hud  found  young 
men,  who  apparently  could  study  mathematics  only  with  the 
greatest  difficulty,  but  who  had,  when  properly  taken  in  hand, 
developed  into  remarkably  brilliant  students  of  the  subject. 
He  intimated  that  the  average  engineering  graduate  did  not 
know  how  to  use  his  mathematical  foundation,  and  stated  that 
if  he  would  give  an  average  of  fifty  hours  of  concentrated 
study  to  the  application  of  dilTerential  equations  in  engineer- 
ing, using  any  one  of  a  number  of  good  textbooks  on  tho  sub- 


ject, he  would  acquire  a  fund  of  knowledge  and  a  commercial 
asset  which  would  be  worth  a  great  deal  to  him  in  increased 
earning  power.  While,  according  to  the  speaker,  mathemat- 
ics, in  itself,  was  so  delightful  a  study  that  the  trained  mathe- 
matician would  rather  read  a  new  good  book  on  the  subject 
than  he  would  a  novel,  and  would  read  it  with  the  same  sense 
of  interest  and  eagerness,  yet  the  engineer  must  also  look 
upon  the  commercial  side,  and  the  study  of  mathematics, 
when  properly  applied  to  engineering,  could  easily  be  valued 
in  dollars  and  cents.  Hence,  he  concluded  that  all  young  ei\- 
gineers  should  take  pains  to  become  proficient  in  the  practical 
application  of  engineering  mathematics. 
•     •     • 

RESTRICTED   IMPORTATION  OF  MACHINE 
TOOLS   INTO   GREAT   BRITAIN 

Considerable  uneasiness  was  caused  in  machine  tool  trade 
circles  by  the  publication  of  a  note  in  the  December  6  number 
of  Commerce  Reports,  the  daily  issued  by  the  Bureau  of 
Foreign  and  Domestic  Commerce,  Department  of  Commerce, 
Washington,  D.  C,  as  follows: 

A  royal  proclamation  published  November  30,  1915, 
prohibits,  after  December  21,  the  importation  Into  the 
United  Kingdom  of  all  machine  tools  and  parts  thereof 
except  small  tools.  A  further  exception  is  made  in  favor 
of  machine  tools  and  parts  thereof  imported  under  the 
license  of  the  Board  of  Trade  and  subject  to  conditions 
and   provisions  of  such   license. 

This  statement  seemed  to  be  of  ominous  significance  to 
American  machine  tool  builders,  but  dealers  in  England  and 
the  Washington  authorities  made  it  clear  that  the  British 
government  was  simply  restricting  the  importation  of  machine 
tools  to  licensed  importers,  the  aim  being  to  discourage  specu- 
lation and  irresponsible  dealings.  British  importers  of  machine 
tools  must  obtain  licenses  from  the  Board  of  Trade  which,  in 
cooperation  with  the  War  Munitions  Board,  restricts  the  dis- 
position of  such  articles  and  regulates  profits.  There  appears 
to  be  nothing  in  the  proclamation  to  give  serious  uneasiness  to 
legitimate  trade  interests.  It  seems  to  be  aimed  at  the  largely 
speculative  trade  activity,  as  pronounced  in  Great  Britain 
as  in  America — the  business  of  irresponsible  agents  or 
brokers  who  act  as  "go-betweens"  and  play  the  customer  and 
the  manufacturer  against  each  other  in  order  to  make  fat 
commissions  with  little  risk.  The  result  of  the  license  re- 
quirement will  be  to  concentrate  the  importation  of  machine 
tools  into  the  United  Kingdom  in  the  hands  of  responsible, 
established  machinery  dealers. 


PRIMARY  MERCURIAL  RESISTANCE  STANDARDS 

The  fundamental  units  of  electrical  measurement  are  the 
ohm,  (the  unit  of  resistance)  the  ampere,  (the  unit  of  cur- 
rent) and  the  volt,  (the  unit  of  electromotive  force).  These 
units  were  defined  by  the  International  Congress  on  Electrical 
Units  and  Standards,  London,  190S,  and  have  since  been  inter- 
nationally adopted.  The  Bureau  of  Standards,  Washington, 
D.  C,  has  recently  issued  a  publicatioD,  Scientific  Paper  No. 
256,  dealing  with  the  construction  of  four  standard  ohms. 
This  unit  was  defined  by  the  London  Congress  as  the  electri- 
cal resistance  olTered  to  an  unvarying  electric  current  by  a 
column  of  mercury  at  the  temperature  of  melting  ice,  14.4521 
grams  in  mass,  of  a  constant  cross-sectional  area  and  of  a 
length  of  10G.300  centimeters.  The  Bureau  of  Standards  has 
constructed  four  material  standards  representing  the  unit  in 
the  form  of  mercury  columns  in  glass  tubes.  The  work  In- 
volved measurements  of  the  highest  accuracy  of  the  length, 
the  departure  from  uniformity  of  the  cross-section,  and  the 
mercury  content  of  each  tube,  as  well  as  in  the  comparison 
with  the  working  standard.  All  measurements  had  to  be  made 
at  the  temperature  of  melting  ice  prepared  from  specially 
purified  water  which  was  used  In  order  to  avoid  any  temper.v 
ture  uncertainty  due  to  possible  impurities  in  the  Ice.  Elec- 
trical comparisons  of  the  four  standards  showed  the  average 
deviation  of  their  Individual  value  from  their  mean  value  to 
be  less  than  0.00001  ohm. 
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HELICAL  SPRINGS  UNDER  CENTRIFUGAL  ACTION 


SPEED    LIMIT    DEVICE    WHERE    THE    WEIGHT    OF    THE    SPRING    IS    AN    IMPORTANT    FACTOR 

BY  JOHN   8.  MYERS* 


IN  these  days  of  the  "Safety  First"  agitation  most  high- 
speed machinery — particularly  turbine  driven  units — is  re- 
quired to  be  equipped  with  a  speed  limit  device.  Such 
safety  stops  are  constructed  in  various  ways,  but  their  action 
usually  depends  upon  a  spring  being  deflected  by  the  centrifu- 
gal force  of  a  rotating  weight.  For  low  speeds,  the  centrifugal 
force  of  the  spring,  due  to  Its  own  weight.  Is  of  little  moment 
since  It  represents  but  a  small  percentage  of  the  total  weight 
causing  the  deflection;  but  since  centrifugal  force  varies  as 
the  square  of  the  velocity,  the  weight  of  the  spring  becomes 
of  considerable  Importance  at  even  moderately  high  speeds. 
For  Instance,  if  the  spring  in  a  device  operating  at  1000 
revolutions  per  minute  is  5  per  cent  of  the  operating  weight, 
a  similar  device  designed  to  operate  with  equal  force  at  4000 
revolutions  per  minute  would  have  an   operating  weight  of 

1000' 
=  1/16    that   of   the    first   weight.     The    weight   of   the 

4000' 

spring  is  necessarily  as  great  as  before  since  It  must  sustain 
the  same  load,  and  hence  the  spring  now  constitutes  16  X  5 
=  cSO  per  cent  of  the  total  operating  weight.  As  a  result  of 
these  conditions,  there  arises  an  interesting  problem  of  the  in- 
fluence of  the  centrifugal  force  of  a  spring  upon  Us  action. 
The   most   usual    case   of  such   a   device   Is   mathematically 


Tig.   1.     Safety  Bpeed-Umit  Device  where  Spring  is  acted   upon   by 
Centrifugal  Force.    The  Center  of  Rotation  is  at  0 

treated  In  this  article,  and  as  the  formulas  derived  are  for 
the  most  part  general  In  their  form,  the  same  treatment  may 
be  applied  to  other  devices  where  helical  springs  are  sub- 
jected to  the  action  of  centrifugal  force  acting  in  directions 
parallel  to  their  axes. 

Fig.   1  shows  the  type  of  device  which  has  been  selected 
for  the  purpose  of  making  an  analysis  of  the  effect  of  centri- 
fugal force  on  the  action  of  the  mechanism.     The  following 
notation  is  used,  all  values  being  in  pounds  and  inches: 
W  =  weight  of  plunger; 
to  =  weight  of  spring; 
lf  =  R.  P.  M.  of  device  about  center  0; 
F  =  centrifugal  force  of  plunger; 
/,  =  force  at  outer  end  of  spring  due  to  centrifugal  force 

of  spring; 
/a  =  force  at  inner  end  of  spring  due  to  centrifugal  force  of 
spring.     (If  /j  is  negative  in  value,  it  acts  toward  the 
inner  end  of  the  spring) ; 

•  Adilross:   4157   North   »th   St.,    rhiliulclphia.   Pa. 


A' =  centrifugal  force  constant  =  0.00002S4; 
(1  =  diameter  of  wire  from  which  spring  is  wound.     (Care 
should  be  taken  not  to  confuse  d  used  to  represent  the 
diameter  of  the  wire  with  d  used  to  indicate  the  dif- 
ferential of  a  variable) ; 
Di  =  inside  diameter  of  coils; 
D  =  mean  diameter  of  coils  =  Z)i  +  d; 
n  =  number  of  effective  coils,  usually  taken  as  the  whole 
number  of  coils  minus  1.5; 
F,  =  safe  load  of  spring; 
tf  i=  deflection  of  spring; 
flw  =  working  deflection  of  spring,  t.  e.,  the  amount  the  plun- 
ger moves  from  the  inner  to  the  outer  position; 
P  =  load  required  to  produce  a  given  deflection  of  spring 
under  ordinary  static  conditions,  when  applied  to  one 
end  and  resisted  at  the  other  end; 
S  =  safe  transverse  stress ; 
r;  =  transverse  modulus  of  elasticity; 

M  =  modulus   of   the   spring  =  Pn  for  9  =  1,  i.  e.,  M  =  deflec- 
tion per  coil,  per  pound,  divided  into  1; 
L  =  length  of  spring  in  place  under  its  initial  strain ; 
A  =  distance  from  center  of  rotation  to  inner  end  of  spring, 
as  shown  in  Fig.  1.     If  the  value  of  A  is  negative,  it 
means  that  the  inner  end  of  the  spring  does  not  ex- 
tend beyond  the  center  of  rotation.     (Since  there  is 
%  coil  on  each  end  of  the  spring  which  is  dead,  the 
value  of  L  should  be  reduced  from  the  actual  measure- 
ments  to   allow   for   this   condition.     The  value  of  A 
should  be  similarly  reduced,  and  this  %  coil  at  the 
inner  end  should  be  considered  as  part  of  the  plunger 
when  figuring  its  weight  W  and  locating  its  center  of 
gravity.     The  weight  of  the  spring  w  should  be  calcu- 
lated for  the  actual  number  of  coils  minus  1.5); 
R  =  radius  from  center  of  gravity  of  plunger  to  axis  of 
rotation; 
/  =  total  centrifugal  force  of  spring  acting  toward  outer 
end  =  A  +  U; 
F\  =  force  acting  on  inner  end  of  spring; 
Fo  =:  force  acting  on  outer  end  of  spring; 
a;  =  distance  from  inner  end  of  spring  to  any  element  of 
the  spring; 
da;  =  infinitesimal  element  of  the  variable  dimension  x; 
dw  =  weight  of  a  portion  of  the  spring  having  a  length  dx; 
d/  =  centrifugal  force  of  a  portion  of  the  spring  having  a 
weight  of  Aw. 

Safe  Load 
For  the  safe  load  F.  of  the  spring,  we  have  the  following 
formula: 

wd'S 

F.= (1) 

SD 
For   small   steel   springs,   80,000   may  be   taken   as   a  safe 
value  of  the  transverse  stress  S.    Substituting  this  value  In 
Formula   (1)  we  have: 

d' 
F.  =  31, 416  — 
D 
d  =  0.0317  ^F.Z)  (la) 

Deflection 
For  the  modulus  .If  of  the  spring,  we  have  the  following: 
Gd' 

M  = (2) 

SD' 
For  steel  we  may  take  the  transverse  modulus  of  elasticity 
G  as  11,500,000.    Then  we  have: 

d' 
,V  =  1,437,500—  (2a) 

D" 
The  deflection  e  is  then  found  to  be: 
Pn 

»  = (3) 

if 
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Centrifugal  Force  of  Spring 
In  order  to  Investigate  the  influence  of  the  centrifugal  force 
due  to  the  weight  of  the  spring  itself,  we  first  regard  the 
spring  as  being  without  weight  and  then  assign  to  an  element 
of  length  dx,  a  corresponding  element  of  weight  dw.  Then 
we  construct  formulas  for  the  influence  of  this  element  of 
weight  and  by  the  methods  of  the  calculus,  summate  the  total 
effect  when  all  of  the  spring  has  been  given  weight.  Follow- 
ing this  method  of  dealing  with  the  problem,  we  have  for  the 
element  of  weight: 


dit)  ■ 


■  dx 


(4) 


The   well-known   formula  for   centrifugal   force  /  takes  the 
form: 

/  =  EwRN'. 

We   then   have   the   following   formula  for   the   centrifugal 
force,  resulting  from  the  element  of  weight  dw: 


Af  =  Eato  (x~A)  IP  =  K  —  N'ix  (x  —  A.) 
L 


(5) 


The  infinitesimal  force  d/  is  generated  by  the  centrifugal 
action  of  the  portion  of  the  spring  of  length  dx,  and  acts  at 
a  point  located  at  a  distance  x  from  the  inner  end,  and  at  a 
distance  h  —  x  from  the  outer  end  of  the  spring.  When  tho 
value  of  X  Is  greater  than  that  of  A,  the  force  d/  acts  toward 
the  outer  end  of  the  spring  and  is  of  positive  sign.  When  tho 
value  of  X  is  less  than  that  of  A,  the  force  d/  acts  toward  the 
inner  end  of  the  spring,  which  will  be  shown  by  Formula  (5) 
giving  a  negative  sign.  When  the  force  d/  is  of  positive 
sign,  it  causes  compression  in  that  portion  of  the  spring 
lying  between  its  point  of  application  and  the  outer  end;  and 
tension  In  the  portion  of  the  spring  lying  between  Its  point 
of  application  and  the  inner  end.  When  d/  is  of  negative 
sign,  the  converse  is  true.  If  the  ends  of  the  spring  are  not 
attached  in  such  a  manner  that  tension  could  be  transmitted, 
the  development  of  what  would  be  tension  simply  reduces  the 
external  force  on  the  spring  (due  to  Initial  deflection  or  to 
the  force  F)  by  an  equivalent  amount.  It  Is  assumed  that 
there  Is  sufBclent  initial  compression  due  to  the  force  F  so 
that  the  amount  of  any  tension  developed  in  the  spring  can 
never  exceed  the  amount  of  compression.  The  amount  of  the 
force  d/  which  Is  sustained  at  the  outer  end  of  the  spring  is 
d/i    and    it    is    transmitted    over    a   length    of   spring    L  —  x, 

through   a  number  of  coils  equal  to  »i(  ).    Applying 


Formula  (3),  this  is  equivalent  to  a  deflection  at  the  point  of 
application  of  d/  equal  to: 

n  I  h  —  X 
dfl,  =  d/,—     

m\    h 

The  amount  of  the  force  d/  sustained  at  the  inner  end  of 

T 

the   spring   is   d/,.     This   force   is   transmitted    through    n 

1. 
coils,  and  represents  a  deflection  of: 
nx 

d»,=  d/, 

ML 
But  these  deflections  both   occur  at   a  common   point   and 
hence  are  equal.     Then: 

d9,  =  do, 
'  L  —  X  \  nx 

=d/. 

L      J  ML 


if,- 


M 

d/,  (Z,  —  X) 

d/rT 

if 


L  —  x 
d/,  (L  —  x) 
df,  = 

X 

Since  the  force  d/  is  divided  Into  two  parts  d/,  and  if, 
d/  =  d/, +d/. 
d/,  =  d/  — d/, 
d/,  =  d/-d/, 
Substituting   the   value   of   d/,   previously    obtained.   In    the 
equation  for  the  value  of  d/„  we  have: 


dA(L  — X) 
d/.  =  d/ 

X 

Clearing  the  preceding  expression  of  fractions  and  simpli- 
fying, we  have: 

X 

d/.  =  — d/  (6) 

L 
Substituting   the   value   of   d/,    from    Formula    (6)    in    the 
formula  for  the  value  of  df„  we  have: 

d/,  =  d/ if 

L 
Clearing  the  preceding  expression  of  fractions  and  simpli- 
fying as  far  as  possible,  we  have: 

L  —  x 

dA  =  d/ (7) 

L 
A  minus  sign  in  Equations  (6)  and  (7)  would  simply  indi- 
cate that  the  force  d/,  or  if,  acted  in  a  direction  opposite  to 
that  indicated  by  the  arrows  In  Fig.  1.  Substituting  In 
Formula  (G)  the  value  of  d/  obtained  from  Formula  (5)  we 
have: 

A"' 
d/,  =  Kw—  (x'ix  —  Axix) 
L' 
From   the    preceding   expression,    Integrating   between    the 
limits  of  L  and  zero,  we  have: 

/,  =  Ktv  —  (        (x'dx  —  .^xdx) 
L'J' 
f,  =  Kw?P  {1/ZL  — 1/2  A)  (6a) 

Substituting  in  Formula  (7)  the  value  of  if  obtained  from 
Formula  (5)   we  have: 

if,  =  Kw  —  (Lxix  —  x^dx  —  ALix  +  Axix) 
L' 
From  the  preceding  expression,  we  have  by  Integration: 

f,  =  A' to  —  I        Lidx  —  x'dx  —  ALix  +  Axix 
L'Jo 

f,  =  KvbJP  (1/6 L  — 1/2  A-)  (7a) 

The  sum  of  /,  and  /,  should  equal  the  total  centrifugal  force 
of  the  spring  /.    Hence: 

/  = /, -f /,  =  A'wX'   (1/3  L  — 1/2  A)    +Kv>N*  (1/6  L— 1/2  A) 
/=fi'tc.V  (1/21,  — A)  (8) 

In  Equation  (8)  the  value  of  '/*.  Z,  —  A  \s  the  distance  from 
the  center  of  rotation  to  the  center  of  gravity  of  the  spring. 
Hence  the  formula  has  the  form  of  the  usual  one  employed 
for  centrifugal  force,  and  thus  constitutes  a  check  on  the  ac- 
curacy of  Equations  (6a)  and   (7a). 

Other  Forces  ActlnR-  on  the  Sprlntr 

When  at  rest,  the  load  P  acting  on  the  spring  is  that  neces- 
sary to  produce  the  given  deflection,  and  Us  value  is  given 
by  the  formula: 

eM 

P  = i3a) 

n 
When  rotating  at  a  velocity  sufBclent  lo  bo  ni'>i";itive,  the 
centrifugal  forces  and  the  force  due  to  the  deflection  of  the 
spring  must  be  in  equilibrium.  In  other  words,  the  plunger 
is  floating  freely  upon  the  spring,  the  centrifugal  forces  being 
balanced  by  the  condition  of  the  Internal  stress  in  the  spring. 
The  centrifugal  force  F  of  the  plunger  is  given  by  the  fol- 
lowing formula: 

F  =  KWRy  (9) 

This  is  the  only  external  force  acting  on  the  Inner  end  of 
the  spring;  hence,  Fi  =  F.  The  Internal  forces  balancing  this 
are  P  and  /,  and,  since  /,  (when  of  positive  sign)  acts  In  a 
direction  opposite  to  that  of  P,  their  combined  effect  la 
P  —  /,.  The  external  forces  being  equal  to  the  opposing  In- 
ternal forces,  we  have: 

Fi=f  =  P  — /,  (10> 

From  Formula  (10)  the  force  P  acting  to  produce  deflection 
Is  seen  to  have  a  value  of: 

P  =  F+f,  (11) 

The  total  external  force  P»  acting  at  the  outer  end  of  the 
spring  has  a  value  of: 

F.  =  P  +  /,  =  F+/,+/,  (,;) 

Care  should  be  taken  to  sen  that  /,  and  /,  have  their  proper 
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signs  as  given  by  Formulas    (Ga)    and    (7a),   for,   wlien  /.   is 
of  negative  sign  we  have: 

F==p—{—U)  =P  +  f, 
P  =  F+  (— /=)  =F  —  h 
The  spring  should  be  made  strong  enough  to  safely  with- 
stand the  action  of  whichever  one  of  the  two  forces  Fi  or  /'« 
is  the  greater.  To  investigate  which  of  these  forces  is  the 
greater,  we  know  that  their  difference  is  Fi  —  Fo.  Substitut- 
ing and  reducing,  we  have: 

F,—F„  =  KwN'(.A  —  %L)  (13) 

From  Formula  (13)  it  can  be  seen  that  if: 

Fi  =F„; 
that  if  A  >  %L, 
Fi  >  Fo-, 
that  if  A  <  %Zy, 
F,  <  Fo. 
In  other  words,  the  longest  end  of  the  spring  is  subjected 
to  the  greatest  load.     Considering  the  actual  load  as  equal  to 
the   safe   load,   we   have   for  the   case   where   A  >  ^L    (for 
safety  against  failure)  Fi  =  F..    Substituting  and  reducing  to 
simplest  terms,  we  have: 


-^ 


SDKWRN' 

ttS 


(14) 


For  steel,  this  equation  takes  the  form: 


d  =  0.000967  '^DWRN'  ( 14a ) 

For  the  case  where  A  <  V2L,  we  have   (for  safety  against 
failure)   Fo  ^  F.,  from  which: 
iSDEN' 

[WiJ-f-w  (VaL  — A)]  (15) 


-J 


wS 


For  steel.  Formula  (15)  reduces  to  the  form: 

d  =  0.000967  ^DN'IWR  +  w  (%!,  — ITT  (15a) 

Making  the  constant  in  Formulas  (14a)  and  (15a)  equal 
to  0.001,  for  the  sake  of  convenience,  corresponds  to  employ- 
ing a  safe  stress  of  about  72,300  pounds  per  square  inch. 

Deflection 

Equation  (11)  gives  the  value  of  the  force  acting  upon  the 
spring  to  produce  deflection.  Substituting  in  this  equation 
the  value  of  F  and  /j  from  Formulas  (9)  and  (7a),  respectively, 
gives: 

P  =  KN'[,WR  +  w  (.l/GL  —  l/2A)-\  (16) 

Substituting  this  value,  together  with  the  value  of  M  from 
Formula  (2),  in  Formula  (3)  for  the  value  of  the  deflection, 
we  have  by  using  a  modulus  of  elasticity  G  for  steel  of 
11,500,000: 

9  =  198 -iWR  +  w  a/6L  —  l/2A)-]  X  lO'^  (17) 

Method  of  Procedure  in  Designing- 

The  usual  method  of  procedure  in  designing  Is  as  follows: 
First:  decide  upon  the  proportions  of  the  plunger  with  an  as- 
sumed size  of  spring,  the  working  deflection  of  the  spring  ^^,. 
and  the  variation  in  the  revolutions  per  minute  N  to  produce 
this  deflection.  Second:  calculate  the  weight  W  of  the 
plunger  and  the  distance  R  to  Its  center  of  gravity.  Third: 
calculate  the  centrifugal  force  F  from  Formula  (9)  for  the 
outer  position  of  the  plunger.  Fourth:  if  the  distance  A  from 
the  center  of  rotation  to  the  Inner  end  of  the  spring  is  equal 
to  or  greater  than  %  the  length  of  the  spring  L,  when  in 
place  under  Its  initial  strain,  then  F  is  the  maximum  load 
on  the  spring.  Hence,  we  either  refer  to  a  spring  table,  cal- 
culate the  value  of  the  safe  load  Fi  on  the  spring  from 
Formula  (1)  and  the  assumed  dimensions,  or  calculate  the 
value  of  the  diameter  d  from  Formula  (14)  to  insure  having 
a  safe  size  of  spring.  If  the  value  of  A  is  a  considerable 
amount  less  than  the  value  of  %L,  the  load  at  the  outer  end 
of  the  spring  must  be  Investigated.  To  do  this,  calculate  the 
value  of  w  from  the  assumed  sizes;  then  calculate  the  values 
of  /,  and  /j  from  Formulas  (6a)  and  (7a),  and  the  value  Fo 
from  Formula  (12);  then  refer  to  a  spring  table  or  calculate 
the  value  of  d  from  Formula  (15)  or  (15a).  Fifth:  being 
assured  of  the  strength  of  the  spring  and  having  calculated 
the  value  of  the  centrifugal  force  F  of  the  plunger  for  the 
outer  position,  we  proceed  to  calculate  the  value  of  F  for  the 
Inner  position   and  of  the  centrifugal   force  /.  of  the  spring 


J." 


Fi^,    2.     Designer's    Sketch    of    Plimger    referred    to    in    ExAmple 

for  both  positions,  by  applying  Formulas    (9)    and    (Ta),  re- 
spectively.    Sixth:    substitute  these  values   in   Formula    (11) 
for  the  value  of  the  force  P  Acting  to  produce  the  deflection 
for  the  inner  and  outer  positions.    Substitute  these  values  of 
P  in  Formula   (3),  and  if  the  deflection  is  not  close  enough 
to  the  desired  amount,  modify  the  size  of  the  spring  until  a 
sufliciently  close  value  is  obtained. 
Example 
For  the  plunger  illustrated  in  Fig.  2,  we  have  the  following 
approximate  values: 
W  =  0.246  pounds; 

R  =  0.365  inch  radius  at  the  inner  position ; 
B  =  0.365  +  0.125  =  0.49     inch     radius     at     the      outer 

position; 
5w  =  movement  of  plunger  =  0.125  Inch; 
h  =  actual   length   of   spring   when   in   place   under   its 
initial  strain  =  2%  inches,  or  say  the  effective  value 
of  Z/  is  2%  inches.    Assume  the  size  of  wire  for  the 
spring  as  No.  9  B.  W.  G.  wire; 
(i  =  diameter  of  wire  ^0.148  inch; 
r>\  =  inside  diameter  of  spring  =  %  inch; 
Z3  =  mean  diameter  =  0.625  +  0.148  =  0.773  inch; 
A^  =  R.  P.  M.  for  inner  position  =  3150; 
2i/  =  R.  P.  M.  for  outer  position  =  3240. 
Applying  Formula  (9)  for  the  centrifugal  force  at  the  outer 
position,  we  have: 

F  =  0.0000284  X  0.246  X  0.49  X  3240*  =  35.9. 
For  the  inner  position: 

F  =  0.0000284  X  0.246  X  0.365  X  3150"  =  25.27. 
From  Equation  (1),  the  safe  load  F.  on  the  spring  is  found 
to  be: 

31,416  X  0.148' 

F.  = =  131.5  pounds. 

0.773 
This  is  apparently  a  safe  value.    Assume  the  pitch  of  the 
coils  of  the  spring  when  in  place  to.  be  0.2  inch.     Then  wa 
have: 

2.5 
n  =  —  ^  12.5  =  number  of  coils. 
0.2 
The  volume  of  metal  in  the  spring  is: 
7r0.14S' 

X  12.5  X  0.773  X  ir  =  0.521    cubic    inch. 

4 
Then   the   weight   of  the   spring   w  =  0.521  X  0.283  =  0.147 
pound.     For  the  outer  position  of  the  plunger.  L  =  2%  inches 
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and  A  =  l%   inch.     Applying  Equation    (7a)    for   the  outer 
position  of  the  plunger  we  have: 

/,  =  0.0000284   X   0.147   X    3240'   X    (1/6    X    2  3/8  —  1/2   X 
11/8)  =  —  7.3    pounds. 
For  the  inner  position,  we  have: 
/,  =  0.0000284  X  0.147  X  3150'  (1/6X2  1/2  —  1/2  XI  1/4)  = 
—  8.61  pounds. 
Applying  Formula  (11),  we  find  that  the  force  P  producing 
deflection  in  the  spring  is  for  the  outer  position: 
P  =  35.9  +  (—  7.3)  =  28.6  pounds. 
For  the  inner  position  we  have: 

P  =  25.27  +  (—  8.61)  =  16.66   pounds. 
The  change  in  load  is  thus  found  to  be: 

28.6  — 16.66  =  11.94  pounds. 
This  change  occurs  for  a  deflection  of  %   inch.     For  the 
assumed  sizes,  tor  a  steel  spring,  the  modulus  M  is  found  from 
Formula   (2a)   to  have  the  follow-ng  value: 
0.148* 

M  =  1,437,500  X =  1490 

0.773' 
From  Equation  (3),  the  number  of  coils  n  is  found  to  be: 
em       0.125  X  1490 

n  = = =  15.6    active    coils,    or    15.6 -{- IV2  = 

P  11.94 

17.1  =    total  number  of  coils. 
The  length  of  the  spring  when   completely  compressed  to 
bring  it  coil  to  coll  would  be: 
Length  of  spring  equals  17.1  X  0.148  =  2.53  inches. 
Length  of  spring  with  plunger  out  =  2%  Inches. 
The  sum  of  the  clearance  between  the  coils  Is  thus  seen 
to  be  2.65  —  2.53  =  0.095  inch,  and  the  clearance  per  coil  is 
0.095  -i-  17.1  =  0.00556  inch. 

15.6  —  12.5 

The  number  of  coils,  as  previously  calculated,  is 

12.5 
X  100  =  24.8  per  cent  greater  than  the  assumed  number  upon 
which  the  weight  of  the  spring  was  based;  and  the  value  of  /, 
is  consequently  24.8  per  cent  greater,  thus  reducing  the  ef- 
fective value  of  the  force  P.  The  clearance  between  the  coils 
is  also  too  small  to  allow  of  suflScient  adjustment,  so  that  the 
design  of  the  spring  or  plunger  shoujd  be  slightly  modified 
to  meet  these  conditions.  By  recalculating  with  new  assumed 
siies,  the  resulting  error  should  be  extremely  small. 
•     •     • 

ALUMINUM    DIE-CASTING* 

None  of  the  die-casting  alloys  in  general  use,  such  as  zinc, 
tin  or  lead  base,  exceed  cast  iron  in  tensile  strength.  It  can 
therefore  be  seen  that  the  foundation  of  the  die-casting  in- 
dustry is  based  on  economy.  The  cost  of  any  die-casting  must 
be  less  than  the  combined  cost  of  producing  that  casting  in 
cast  iron  and  machining  to  a  finished  product  equivalent  to 
a  die-casting.  The  cost  of  metal  is  a  vital  factor  to  the  life  of 
the  die-casting  industry,  as  prohibitive  prices  for  raw  mate- 
rials must  exclude  die-casting  from  competition  with  other 
methods  of  production.  The  zinc  market  will  serve  as  a  good 
illustration.  In  1914  approximately  85  per  cent  of  the  die- 
castings  produced  were  made  from  zinc  alloys  con.sisting  of 
a  minimum  of  85  per  cent  zinc,  the  other  elements  being  tin 
and  copper,  which  having  a  hlglier  market  value  tend  to 
raise  the  net  cost  of  the  average  zinc  die-casting  alloy  to 
approximately  5  cents  a  pound  above  the  market  price  of 
zinc.  For  example,  with  zinc  at  7  cents,  copper  at  16  cents 
and  tin  at  40  cents,  which  prices  are  about  average,  the 
cost  of  the  average  die-casting  alloy  is  12  cents  a  pound. 
This  moans  that  in  order  to  compete  with  sand-casting  the 
die-casting  process  must  show  a  minimum  saving  of  about  9 
cents  a  pound  on  the  machining  cost  of  the  casting  since  the 
cost  of  cast  iron  does  not  exceed  three  cents  a  pound.  The 
cost  of  zinc,  intermediate  brand,  on  June  1  was  28  cents  a 
pound  which  would  bring  the  cost  of  the  average  die-casting 
alloy  up  to  31  cents  per  pound. 

What  this  high  metal-cost  moans  to  the  die-casting  Indus- 
try can  readily  be  understood  by  considering  the  fact  that  in 
order  to  compete,  a  three-pound  die-casting  must  show  a  net 
saving  on  machining  cost  of  at  least  84  cents.  Although  there 
are   numerous   instances   where   die-castings   show   a   saving 


even  at  this  high  price,  the  growth  of  the  industry  must  of 
necessity  be  curtailed  if  such  conditions  are  to  prevail,  unless 
a  substitute  for  zinc  is  found.  A  careful  study  of  the  proper- 
ties of  the  common  metals  reveals  aluminum  as  the  "hope" 
of  the  die-casting  Industry.  The  normal  price  of  aluminum 
before  the  war  was  8  cents  which,  considering  the  specific 
gravity,  makes  it  the  cheapest  non-ferrous  metal,  and  with 
aluminum  at  35  cents  a  pound  it  exceeds  only  lead  in  cost. 

The  Doehler  aluminum  die-casting  process,  patented  by 
H.  H.  Doehler,  is  the  first  that  has  been  developed  on  a 
commercial  basis  In  America  or  other  countries.  This  pro- 
cess is  no  longer  an  experiment,  having  been  In  operation  for 
more  than  two  years,  during  which  time  castings  have  been 
turned  out  for  use  on  many  of  the  high-priced  automobiles 
and  other  machines.  At  the  present  time,  150,000  pounds  of 
aluminum  are  being  converted  Into  die-castings  each  month 
by  the  Doehler  process.  The  alloy  used  in  this  process  is 
aluminum  copper,  which  term  means  that  the  alloy  con- 
tains no  tin,  zinc  or  cadmium.  The  exact  components  of 
the  alloy  will  not  be  published  until  the  patents  are  granted. 

The  aluminum  die-casting,  although  a  commercial  proposi- 
tion, cannot  economically  replace  zinc  allojr  die-castings 
where  the  latter  are  satisfactory,  despite  the  lower  cost  of 
the  aluminum  alloy  for  the  same  bulk.  The  cause  for  this 
which,  in  fact,  is  the  most  serious  drawback  to  the  expansion 
of  the  industry  lies  in  the  life  of  the  dies.  A  die  for  a  zinc 
alloy  casting  will  last  almost  Indefinitely,  whereas  with  alumi- 
num alloys  the  best  die  material  obtainable  will  not  produce 
over  5000  castings  without  heat  checking.  Thus  it  will  lie 
readily  seen  that  It  must  add  largely  to  the  cost  of  the  cast- 
ing if  a  new  die  is  to  be  made  for  every  5000  castings. 
•     •     • 

"AMPCO"  BRONZES 
The  illustration  shows  a  rude  cold  chisel  made  of  "Ampco" 
bronze,  which  when  used  for  chipping  machinery  steel  held 
an  edge  as  well  as  some  chisels  made  of  tool  steel.  These 
bronze  chisels  are  being  sent  to  the  trade  by  the  American 
Metal  Products  Co.,  Milwaukee,  Wis.,  more  as  a  curiosity,  of 
course,  than  as  practical  working  tools.  They  are  intended 
to  show  some  of  the  remarkable  properties  of  "Ampco"  hard 
bronze.  Though  not  ottered  as  a  substitute  for  tool  steel,  it 
is  claimed  that  this  bronze  in  the  form  of  cutting  tools  will 
serve  not  only  as  cold  chisels  but  as  lathe  tools  for  turning 
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•  Abstract  of  paper  read  bj   Oharlos  Pack  at   the  annual   meetlnK  of   Iho 
American  Institute  of  Metala,  September  28  to  October  1,  at  Atlantic  City. 


Cold  Chliol  mads  of  "Ampco"  Bronia,  that  cuu  Iron  and  Sl«*l 

iron,  mild  steel  and  softer  metals.    It  cuts  aluminum  without 
the  use  of  a  lubricant. 

This  bronze,  which  Is  furnished  in  different  grades,  con- 
tains no  tin,  zinc,  lead  or  phosphorus  and  Is  non-corrodlble, 
resisting  diluted  and  strong  sulphuric,  hydrochloric  and  vari- 
ous organic  acids,  strong  solutions  of  alkali  carbonates  and 
caustic  alkali,  sea  water,  various  salt  solutions,  atmosphere, 
etc.  It  is  cast  in  sand  successfully  and  may  be  die-cast  In 
Iron  or  steel  molds  without  causing  rapid  deterioration  of 
the  molds.  In  this  respect,  it  differs  radically  from  other 
brasses  and  bronzes  containing  tin,  copper  and  line.  Tin  and 
zinc  attack  iron  and  steel  at  high  temperatures,  forming  al- 
loys with  the  iron,  and  soon  destroy  the  interior  of  Iron  and 
steel  molds.  It  is  claimed  also  that  this  bronze  baa  the  ad- 
vantage of  being  very  strong  at  high  temperatures  and  is  thus 
better  able  to  withstand  cooling  stresses  than  ordinary 
bronzes  used  In  die-casting.  "Ampco"  bronzes  are  furnished 
chiefly  for  bearings.  Because  of  their  hardness,  it  is  claimed 
that  their  wear-resisting  quality  and  frictlonal  resistance  is 
low.  They  are  about  IS  per  cent  lighter  than  brass,  and  an- 
nealing has  no  effect  on  the  hardness. 
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THE    WELDING    OF    SHEET    METAL    AND    BOILEE    WELDING    BY    THE    FUSION    WELDING    METHOD 


BV   8    W.   MILLERt 


SHEET  metal  is  used  In  so  many  different  forms  and  for 
sucli  a  variety  of  purposes  that  it  is  impossible  to  give 
any  specific  directions  in  regard  to  the  methods  to  be 
followed  in  welding  it.  However,  some  general  points  can 
be  noted,  and  the  application  to  specific  cases  can  often  be 
derived  from  them.  It  should  never  be  forgotten  that  in  any 
welded  piece  there  are  likely  to  be  strains  due  to  contraction 
and  expansion  caused  by  the  heating.  In  the  case  of  brittle 
metals,  such  as  cast  iron,  this  strain  will  probably  manifest 
itself  by  the  piece  cracking  at  some  time  during  the  opera- 
tion or  afterward.  In  the  case  of  tougher  metals,  such  as 
steel,  the  strain  may  not  and  probably  will  not  so  manifest 
itself,  but  it  will  be  found  instead  that  the  piece  will  become 
distorted.  The  same  general  principles  for  taking  care  of 
strains  in  brittle  metals  apply  in  the  case  of  tough  metals. 
In  other  words,  contraction  must  be  allowed  for  in  some  way, 
either  by  preheating,  separating  the  parts,  or  by  expanding 
some  part  of  the  piece  by  heat  or  power,  etc. 

If  a  piece  of  steel  plate  Vs  inch  thick  and  6  inches  square 
be  heated  red-hot  in  the  center  with  a  torch,  no  particular 
change  will  be  noticed  during  the  heating,  but  on  cooling  oS, 
while  no  crack  will  occur  as  it  would  if  the  plate  were  made 
from  cast  iron,  the  sheet  will  become  badly  warped.  This 
warping  can  be  remedied,  as  is  done  in  every-day  practice 
in  boiler  or  tank  shops,  by  laying  the  plate  on  an  anvil  or 
solid  block  of  iron  and  peening  it  with  a  hammer  until  it  is 
straight.  This  is  an  operation  that  requires  considerable 
skill  and  experience,  and  is  brought  to  its  highest  develop- 
ment probably  In  the  case  of  large  circular  and  band  saws 
used  for  cutting  wood.  These  have  to  be  "hammered"  to 
suit  the  speed  at  which  they  run  and  the  conditions  under 
which  they  operate.  Without  some  experience,  an  attempt  to 
straighten  such  a  piece  of  steel  will  result  in  making  it  worse 
than  it  was  originally,  and  while  this  process  can  be  used,  It 
is  desirable  to  avoid  it  if  possible.  In  the  case  of  a  small 
sheet,  much  of  the  difficulty  can  be  overcome  by  heating 
it  red-hot  before  welding,  but  in  the  case  of  a  large  sheet, 
this  practice  is  not  feasible,  and  it  is  generally  difficult,  it 
not  Impossible,  to  weld  it  neatly  at  the  center.  However,  it 
is  seldom  necessary  to  make  such  an  attempt,  the  majority  of 
sheet  welding  being  done  along  the  edges,  or  in  other  places 
where  the  expansion  due  to  the  heating  can  be  more  readily 
controlled. 

The  welding  together  of  short  pieces  of  thin  steel  may  be 
frequently  accomplished  nicely  by  preheating  the  whole  piece 
along  the  edges  to  be  welded.  If  there  are  many  pieces  of 
one  kind  to  do,  it  will  pay  to  make  an  arrangement  by  which 
a  gas  burner  can  be  kept  under  the  weld  while  it  is  made. 
In  such  cases  the  weld  may  be  tacked  at  several  points  along 
the  edges,  and  if  it  is  kept  red-hot  by  the  gas  flame  it  will 
give  very  little  trouble,  and  in  many  cases  the  distortion  will 
not  be  sufficient  to  cause  any  difficulty.  On  the  other  band, 
in  repair  shops,  it  is  not  often  that  many  pieces  of  one  kind 
are  done,  it  being  generally  odd  jobs  that  are  received.  In 
cases  where  the  weld  is  long,  the  best  plan  is  to  separate 
the  sheets  at  one  end  by  an  amount  equal  to  about  2^  per 
cent  of  their  length,  and  just  bring  them  together  at  the 
other  end.  If  it  is  found  that  the  contraction  of  the  weld 
pulls  the  sheets  together  too  fast,  it  will  be  necessary  to 
hold  them  apart  by  clamping,  wedging  or  some  other  method, 
forcing  the  contraction  to  take  place  in  the  weld  rather  than 
allowing  the  sheets  to  be  pulled  together.  If,  on  the  other 
hand,  the  sheets  do  not  come  together  fast  enough,  stopping 
the  welding  process  for  a  short  time  will  generally  correct 
the  trouble,  as  the  sheets  cool  off  and  do  not  again  regain 
the  same  amount  of  heat. 

It  is  not  possible  to  clamp  thin  sheets  so  tightly  that  the 

•  For  Information  on  oiyaeetylene  weldlnit  practice  previously  published 
In  Machinery,  see  "Oxy-acetylene  Welding  Practice."  November,  1915.  and 
articles  there  referred  to. 

t  Address:     Rochester   Welding   Works,    Rochester.    N.    T. 


edges  may  be  brought  absolutely  together  and  all  the  con- 
traction forced  to  take  place  in  the  weld.  Even  with  very 
powerful  clamps  It  Is  practically  Impossible  to  obtain  the 
same  pressure  at  all  points  along  the  edges,  and,  of  course, 
where  the  pressure  is  less  the  contraction  will  be  greater,  the 
result  being  a  buckling  of  the  sheet  and  a  w^avy  appearance 
on  finishing  the  job.  One  of  the  easiest  ways  on  odd  jobs  of 
this  kind  is  to  put  a  cross  of  i^-inch  round  metal  between 
the  sheets  a  considerable  distance  ahead  of  the  torch,  advanc- 
ing it  or  moving  it  back  from  time  to  time  as  the  contrac- 
tion of  the  weld  warrants.  This  of  course  has  its  limitationB, 
because  when  the  sheet  is  very  thin,  it  will  bend  rather  than 
force  the  contraction  to  take  place  In  the  weld;  but  if  the 
sheets  are  %  inch  thick  or  more,  it  is  very  satisfactory, 
particularly  If  clamps  be  placed  across  the  sheet  in  several 
places,  to  keep  the  edges  in  line  vertically. 

Another  objection  to  the  use  of  clamps  is  that  unless  care- 
fully designed,  it  is  impossible  to  obtain  the  same  pressure 
on  the  sheets  twice  in  succession,  and  it  it  is  found  that  a 
certain  pressure  with  a  certain  amount  of  opening  at  one 
end  will  answer  the  purpose,  it  is  evident  that  less  pressure 
will  cause  the  sheets  to  come  together  too  fast  and  vice  versa. 

In  the  case  of  very  thin  material,  such  as  is  used  for  steel 
doors  in  railway  passenger  equipment,  many  ingenious  jigs 
and  clamps  have  been  devised  to  hold  the  parts  absolutely 
in  line  while  welding.  They  all  operate  on  the  principle  of 
forcing  the  contraction  to  take  place  in  the  weld.  As  they 
are  special  for  each  type  of  door  manufactured,  and  as  they 
are  too  expensive  and  generally  not  applicable  for  repair 
welding  shops,  no  attempt  is  made  to  give  any  details  of  their 
construction,  it  being  sufficient  to  say  that  the  results  obtained 
by  their  use  are  exceedingly  satisfactory,  and  good  results 
could  not  be  obtained  without  them. 

The  methods  outlined  are  applicable  not  only  to  flat  sheets, 
but  also  to  longitudinal  seams  of  tanks  such  as  range  boilers, 
oil  barrels,  etc.  In  many  cases  automatic  welding  machines 
have  displaced  hand  work  on  such  articles  and  give  a  regu- 
larity of  welding,  uniform  quality  and  appearance  that  is  not 
obtained  by  hand  welding.  Light  sheet  welding  by  hand  is 
really  a  special  trade.  The  welder  must  have  a  steady  hand 
and  must  keep  in  continual  practice.  While  such  welds  made 
by  an  ordinary  welder  would  appear  to  him  very  regular  and 
uniform,  they  would  seem  to  the  expert  sheet  welder  rather 
rough  and  Irregular,  although  they  might  be  perfectly  sound. 
Such  welds,  if  properly  made,  require  very  little  flnishing  and 
result  in  as  smooth  a  surface  after  grinding  as  the  original 
sheet,  and  also  have  no  buckling  or  other  detects.  The 
thicker  the  sheet  is,  the  less  is  the  trouble  from  buckling, 
and  it  is  generally  possible  to  make  a  nice  appearing  and 
sound  weld  In  such  sheets  by  keeping  the  wedge  of  metal 
between  the  sheets  some  distance  ahead  of  the  torch  as  pre- 
viously explained. 

Welding  Copper  and  Aluminvim  Sbeets 

The  welding  of  sheets  of  flat  metals  other  than  steel  is  only 
done  in  exceptional  cases,  and  while  the  same  principles  ap- 
ply, other  metals  are  generally  more  ductile,  and  the  strain 
can  be  more  readily  taken  care  of.  It  should  not  be  forgot- 
ten that  all  such  welds  are  castings,  and  except  in  the  case  of 
aluminum,  the  weld  will  not  be  as  strong,  nor  can  it  be  ham- 
mered or  otherwise  worked  as  safely  as  the  original  sheet. 
Pure  rolled  sheet  aluminum  or  aluminum  sheet  with  but  little 
alloy  can  be  welded  with  excellent  results,  if  a  satisfactory 
flux  is  used,  and  the  resulting  weld  will  be  as  malleable  as 
the  original  sheet.  Such  work  is  done  every  day  in  the  case 
of  carriage  and  automobile  bodies,  and  the  metal  Is  afterward 
beaten  over  the  forms  without  any  difficulty.  In  the  ca$e  of 
copper  and  brass,  proper  annealing  will  help  the  brittleness  of 
the  weld  very  much,  but  this  cannot  always  be  done,  and 
therefore  care  should  be  exercised  in  subjecting  the  weld  to 
hammering,  rolling,  etc. 
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JOINT  FOR 
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Methods  of  making  Joints  for  Hoavy  and  Light  Freiiurea 
Weldintf  Heads  of  Tanks 
In  the  manufacture  of  steel  tanks,  there  is  no  special  diffi- 
culty In  welding  In  the  heads.  There  are,  however,  a  num- 
ber of  precautions  that  should  be  observed  In  the  preparation 
of  the  pieces,  the  principal  one  of  which  Is  that  they  should 
be  so  designed  as  to  avoid  anything  except  tensile  strain  in 
the  weld;  that  is,  no  design  should  be  made  In  which  there  Is 
any  chance  of  a  bending  strain  occurring  due  to  internal 
or  external  pressure.  Two  examples  are  given  in  the  Illus- 
tration showing  good  construction,  and  as  these  are  economi- 
cal as  well  as  safe,  it  is  not  necessary  to  show  examples  of 
objectionable  ones.  It  being  safe  to  assume  that  constructions 
other  than  those  shown  will  not  give  as  good  results.  There 
are  two  principles  to  be  followed  in  making  such  Joints:  first, 
that  the  Included  angle  of  the  V  should  be  at  least  90  degrees; 
second,  that  the  sum  of  the  edges  of  the  V  should  be  as  short 
as  possible.  Modifications  of  these  principles  may  be  allow- 
able In  special  cases,  but  for  all  ordinary  work  they  should 
be  strictly  followed.  In  making  any  welds  in  tanks  subjected 
to  pressure,  care  must  be  taken  to  have  the  weld  made  en- 
tirely through  the  sheet,  so  that  there  is  no  crack  or  remnant 
of  the  original  edges  of  the  sheet  left  unjoined. 

Boiler  Weldlner 

The  welding  of  boiler  sheets  is  really  a  specialty,  and 
should  not,  except  In  the  simplest  cases,  be  undertaken  by  a 
repair  shop,  unless  the  welder  or  the  person  In  charge  is 
thoroughly  familiar  with  boiler  construction  and  the  ordinary 
repair  methods.  So  much  depends  on  the  soundness  of  a 
boiler  that  only  the  very  best  work  Is  Justifiable.  Such  work 
can  only  be  obtained  from  a  thoroughly  honest,  competent 
welder,  who  will  at  all  times  do  the  best  that  lies  in  his 
power.  Sound  welds,  free  from  burnt  and  oxidized  spots  and 
slag,  cannot  be  obtained,  even  by  the  best  welder,  without  a 
good  torch;  and  for  this  work  the  best  Is  none  too  good. 
It  is  also  almost  necessary  that  the  person  in  charge  of  the 
shop  be  familiar  with  boiler  construction  and  repairs,  so  that 
he,  being  responsible,  may  decide  intelligently  what  is  to  be 
done,  and  how. 

For  these  reasons,  Henry  Cave  has  proposed  what  he  calls 
the  "three  license  system,"  for  boiler  welding,  by  which  the 
proper  authorities  would  license  the  plant  doing  the  work,  the 
apparatus  to  be  used,  and  the  men  actually  doing  the  work, 
alter  proper  examinations  and  tests  had  been  made.  There 
Is  much  to  commend  this  plan,  although  the  details  would 
have  to  be  worked  out  carefully.  It  would  appear  that  it  those 
In  charge  of  the  operation  of  boilers  are  compelled  to  obtain 
a  license  for  the  protection  of  the  public,  those  making  repairs 
should  also  be  compelled  to  adopt  similar  "safety-first" 
methods.  The  author  believes  that,  in  addition,  the  moral 
character  of  the  welder  should  be  carefully  looked  Into.  A 
man  who  drinks  or  dissipates  has  no  moral  right  to  make  a 
boiler  weld,  as  all  the  welder's  facilities  must  be  on  the  alert. 
It  is  difficult  to  obtain  men  with  Just  the  right  qualities,  of 
course,  but  it  is  not  by  any  means  impossible. 

For  such  shops  as  are  equipped  to  do  this  kind  of  work, 
the  rules  of  the  Federal  government  in  connection  with  marine 
Inspection,  are  an  excellent  guide  as  to  what  may  be  under- 


taken in  the  present  state  of  the  art.  These  rules  are,  of 
course,  conservative,  and  in  the  case  of  marine  work,  must  be 
closely  followed.  The  Federal  rules  are  given  In  the  "General 
Rules  and  Regulations  prescribed  by  the  Board  of  Supervising 
Inspectors,"  copies  of  which  may  be  obtained  at  any  of  the 
local  officers  of  the  Inspection  Department,  or  from  the  De- 
partment of  Commerce  at  Washington,  D.  C. 

The  boiler  insurance  companies  must  be  consulted  about 
the  work  contemplated  in  all  cases  when  insurance  is  carried, 
as  their  Inspectors  would  reject  it  unless  the  work  met  with 
their  approval,  and  the  insurance  would  lapse.  As  a  matter 
of  self-protection,  a  repair  shop  should  be  cautious  about  boiler 
welding,  because  if  anything  happened  later  to  the  boiler, 
even  though  it  were  not  the  fault  of  the  welding,  serious 
injury  might  result  to  the  reputation  of  the  shop  doing  the 
work. 

On  the  continent  of  Europe,  much  greater  progress  has  been 
made  in  the  welding  of  boilers  than  in  the  United  States, 
and  much  work  is  done  there  that  is  not  yet  permitted  here. 
Hence,  there  is  a  vast  field  open  to  those  who  are  willing 
to  take  the  time  and  make  the  effort  to  become  accomplished 
welders  in  this  line. 

The  technique  of  boiler  welding,  except  in  the  case  of  a 
few  specialists  is  not  yet  developed  to  the  point  where  any 
one  except  such  specialists  should  make  welds  In  sbeeta 
where  the  working  stress  is  entirely  tensile,  such  as  the  shell 
of  any  boiler  or  the  roof  sheet  of  a  locomotive  type  boiler. 
Even  the  most  competent  welders,  in  the  author's  opinion, 
should  never  touch  such  places,  because  a  crack  there  points 
very  strongly  toward  poor  design,  unsatisfactory  material,  old 
age,  or  overstrain,  especially  if  the  defect  Is  near  a  longitudi- 
nal seam  and  this  seam  is  a  single  or  double  riveted  lap 
Joint. 

There  Is  probably  no  other  important  mechanical  structure 
in  which  more  accurate  knowledge  exists  as  to  the  actual 
stresses  involved,  and  as  to  the  strength  of  the  various  Joints 
used  than  in  boilers.  This  knowledge,  however,  is  unfortu- 
nately not  as  widely  disseminated  as  it  should  be,  and  the 
lack  of  it  (and  in  some  cases  the  desire  to  build  boilers  as 
cheaply  as  possible)  has  resulted  in  construction  that  is  not 
good  and  is  sometimes  dangerous.  These  cases  are  not  so 
common  as  they  used  to  be,  with  the  result  that  modern  boil- 
ers generally  give  little  trouble  from  defects,  unless  the  boil- 
ers are  badly  treated,  or  carelessly  repaired. 

The  chance  of  being  called  on  to  make  repairs  to  a  boiler, 
therefore,  is  generally  In  the  case  of  one  that  is  rather  old. 
Under  these  conditions  the  author  always  makes  a  careful 
examination  and  if  he  thinks  the  boiler  is  unsafe,  he  refuses 
to  do  any  welding  at  all  on  it.  It  is  a  safe  plan  for  the  owner 
of  a  defective  boiler  to  have  it  inspected  by  one  of  the  boiler 
insurance  companies;  and  if  they  will  insure  It  after  the 
welding  is  done,  of  course  the  work  can  be  proceeded  with. 
If  they  will  not  Insure  it,  the  repairs  should  not  be  done. 
Simple  Boiler  Repairs 

There  are  a  number  of  simple  boiler  repairs  that  can  be 
readily  made,  in  which  the  strength  of  the  boiler  is  not  par- 
ticularly Involved,  such  as  welding  flue  sheet  bridges,  lire 
cracks  in  seams  from  the  rivet  holes  to  the  edge  of  the  sheet, 
etc.  In  all  cases  a  V  should  be  made  entirely  through  the 
sheet,  leaving  the  bottom  of  the  V  open  at  least  1.  16  inch, 
so  that  the  metal  can  be  welded  from  the  bottom  up.  The 
dirt  and  scale  should  be  well  cleaned  off  the  inside  of  the 
sheet  as  well  as  the  outside.  It  should  not  be  forgotten 
that  lime  or  any  similar  form  of  scale  tends  to  make  a  brittle 
weld.  Where  one  sheet  laps  over  another,  as  In  the  case  of 
a  fire  crack  in  a  seam,  the  edges  of  the  crack  should  be  raised 
after  beveling  by  heating  somewhat  with  the  torch  and  driv- 
ing a  chisel  underneath.  This  permits  of  the  weld  being 
made  entirely  through  the  sheet.  In  taking  care  of  the  con- 
traction after  such  work,  great  reliance  can  be  placed  on  ham- 
mering of  the  weld  Just  after  It  is  made,  to  expand  It,  and 
in  fact  it  Is  the  only  simple  way  with  which  the  writer  Is 
acquainted.  The  hammering  must  not  be  continued  too  long, 
that  Is,  below  a  blue  heat,  or  the  tendency  will  be  to  produce 
a   crack. 

Of  course  fire  cracks  and  broken  flue  sheet  bridges  mean 
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short  welds,  and  there  is  very  little  chance  of  leaving  a  strain 
In  those  cases.  Where  the  weld  Is  longer,  much  Judgment 
must  be  used  In  hammering  to  avoid  producing  serious  strains 
which  may  later  result  In  cracking  the  sheet.  Again,  there 
are  cases  where  sheets  are  corroded  in  spots.  These  can  gen- 
erally be  built  up  with  perfect  safety  and  to  good  advantage. 
Frequently  an  expensive  replacement  may  be  avoided  by  do- 
ing this.  However,  in  such  cases,  there  will  undoubtedly  be 
a  loosening  of  the  rivets  if  there  are  any  in  the  vicinity  of 
the  work,  and  these  will  have  to  be  replaced  or  calked  to 
overcome  leaks.  In  some  cases  it  pays  to  cut  out  the  rivets 
and  redrive  them  after  the  welding  is  done. 

Another  frequent  and  rather  easy  repair  is  the  adding  of 
sufficient  metal  to  a  worn  calking  edge  to  permit  of  the  sheet 
being  recalked.  This  can  easily  be  done  without  welding  to 
the  sheet  underneath.  After  the  welding  is  done,  the  metal 
may  be  hammered  down  and  chipped  and  calked  as  in  the 
original  construction.  A  small  patch  can  be  applied  in  the 
corner  of  a  firebox  quite  readily,  but  the  rivets  should  be 
removed  for  a  distance  of  8  or  10  inches  to  allow  for 
contraction. 

In  a  general  way  there  is  but  little  difficulty  from  contrac- 
tion in  doing  welding  where  there  is  a  change  of  direction  in 
the  surface  of  the  sheet,  for  example,  near  a  flange  or  similar 
bend,  because  by  removing  a  few  of  the  rivets,  the  contraction 
takes  care  of  itself  and  the  rivets  can  generally  be  replaced 
easily.  However,  in  the  case  of  a  flat  sheet,  the  problem  is 
entirely  different.  The  welding  of  cracks  in  fire-boiler  fur- 
naces or  fireboxes  requires  a  high  degree  of  skill  and  knowl- 
edge, and  generally  necessitates  the  use  of  special  appliances 
for  confining  the  heat  to  a  narrow  zone.  Such  cracks  do  not 
develop  singly,  but  are  accompanied  by  parallel  cracks  for 
quite  a  distance  along  the  sheet.  These  are  frequent  in  loco- 
motive boilers,  and  are  due  to  the  fact  that  under  severe 
service  the  water  is  driven  away  from  the  sheets  so  that  they 
become  overheated.  When  they  are  hot,  the  pressure  in  the 
boiler  tends  to  bulge  them,  causing  cracks  to  appear  on  the 
fire  side  between  the  vertical  rows  of  staybolts,  and  on  the 
water  side  through  the  centers  of  the  staybolt  holes.  In  the 
course  of  time  one  of  these  cracks  goes  through  and  begins 
to  leak.  While  there  may  be  no  evidence  of  any  more  cracks, 
the  bulging  of  the  sheet  indicates  that  there  are  at  leasti 
incipient  cracks  beside  the  one  giving  the  trouble.  Now  If 
the  leaky  crack  be  welded,  the  shrinkage  of  the  weld  will 
open  up  one  of  the  cracks  somewhere  in  the  vicinity,  the 
weld  being  stronger  than  the  rest  of  the  sheet. 

Instances  have  been  cited  where  a  large  number  of  cracks 
of  this  kind  were  welded  in  one  firebox,  the  result  being  that 
finally  there  was  a  considerable  gap  in  the  last  crack  that 
developed,  this  being,  of  course,  approximately  equal  to  the 
sum  of  the  shrinkages  of  the  welds.  In  such  a  case  it  may 
be  possible  to  weld  a  crack,  but  the  writer  does  not  believe 
it  advisable  except  for  temporary  purposes,  and  then  with  the 
distinct  understanding  that  the  job  is  not  sound  and  further 
trouble  will  undoubtedly  result. 

In  order  to  take  care  of  the  contraction,  it  is  sometimes  the 
practice  to  run  streams  of  water  or  compressed  air  on  the 
sheet  on  each  side  of  the  crack,  about  4  inches  from  it,  thus 
preventing  to  a  large  extent  the  expansion  due  to  the  heat 
of  the  torch  and  reducing  the  contraction. 

The  highest  development  of  the  welder's  art  is  needed  in 
the  application  of  patches  in  the  center  of  a  stayed  surface, 
such  as  a  side  or  flue-sheet  of  a  locomotive  firebox.  There  is 
no  particular  difficulty  about  welding  the  first  side  or  even 
the  second,  but  the  trouble  comes  on  the  third  and  fourth, 
particularly  on  the  last  one.  It  is  always  necessary  to  use 
a  box  patch,  that  is,  one  that  is  dished  in  the  center,  so  that 
the  dishing  will  take  the  strain.  Such  work,  as  well  as  the 
application  of  entire  side  sheets,  and  patches  12  feet  long  in 
large  fireboxes,  are  perfectly  possible,  and  in  fact  are  done 
every  day  in  locomotive  boiler  shops,  but  they  are  the  work 
of  men  who  are  trained  in  that  direction,  and  they  should 
never  be  done  by  any  ordinary  welding  shop.  It  is  therefore 
unnecessary  to  give  any  detailed  description  as  to  how  this 
work  should  be  attacked,  particularly  as  the  appliances  for 
doing  it  are  special,  and  have  to  be  modified  to  suit  each 
case.    There  is  one  thing,  however,  that  should  always  be 


done  in  case  of  any  work  inside  a  boiler,  or  other  confined 
space.  An  extra  man  should  be  stationed  at  the  tanks,  which 
should  always  be  kept  outside  of  the  space  or  boiler,  so  that 
in  case  the  hose  bursts  and  the  acetylene  catches  fire,  it  can 
immediately  be  shut  off,  thus  avoiding  possible  fatal  injury 
to  the  men  inside. 

«     •     * 

DIFFICULTIES  OF  SCIENTIFIC   MANAGE- 
MENT  IN   SMALL  PLANTS* 

The  factory  employing  from  a  hundred  to  three  hundred 
men  is  frequently  owned  by  a  single  individual,  or,  If  the 
company  is  incorporated,  the  management  is  dominated  by  the 
heaviest  stockholder  to  such  an  extent  that  the  result  Is  the 
same.  This  man  may  not  be  actively  engaged  in  the  business 
of  manufacture — quite  frequently  he  Is  not — but  nevertheless 
his  influence  is  strongly  felt  In  matters  touching  the  general 
business  policy,   expenditures,   and   innovations  of  any  sort. 

The  manager  of  the  business,  who  may  or  may  not  have  had 
manufacturing  experience,  is  often  the  sales  manager.  In  fact, 
if  not  In  name,  and  presides  over  the  general  office  of  the 
company.  He  is  looked  to  for  results,  hut  must  keep  well 
within  the  limits  of  the  company's  policy  as  laid  down  ac- 
cording to  the  doctrines  of  the  dominant  stockholder,  and 
heresy  of  any  kind  on  his  part  is  likely  to  result  In  personal 
disaster. 

One  of  the  most  firmly  established  tenets  in  the  creed  of 
the  successful  business  man  is  that  of  insisting  upon  the 
utter  extermination  of  unproductive  labor.  No  one  will  dis- 
pute the  soundness  of  the  reasoning,  provided  the  labor  so 
designated  assists  in  no  way  the  process  of  manufacture.  Too 
often,  however,  since  the  man  whose  brain  only  Is  active 
differs  not  greatly  in  appearance  from  the  man  who  is  loaf- 
ing, the  fact  that  an  employe  Is  neither  rushing  about  nor 
actively  engaged  in  manual  labor  causes  him  to  be  condemned 
as  useless,  and  he  is  henceforth  abolished.  The  heavy  stock- 
holder very  often  knows  a  good  deal  about  bookkeeping,  and, 
since  he  visits  the  factory  to  better  it,  he  will  readily  attack 
any  apparent  excess  of  men  in  this  department,  while  fear  of 
showing  his  ignorance  would  cause  him  to  hesitate  a  long 
time  before  criticising  the  number  of  men  actually  engaged 
in  the  work  of  manufacture.  The  manager  and  the  superin- 
tendent must  please  their  superior  and  so  are  extremely  loth 
to  sanction  in  any  way  an  increase  in  "apparent  unproductive 
labor."  When  lack  of  profits  forces  retrenchment,  the  clerical 
force  is  always  the  first  to  be  attacked,  and  the  efficiency  of 
the  executive  is  often  badly  impaired  by  the  consequent  lack 
of  necessary  assistants.  Even  some  very  successful  business 
men  go  so  far  as  to  view  with  great  alarm  the  acquisition  of 
anything  in  the  nature  of  office  furniture  by  a  superintendent, 
fearing  that  he  may  be  tempted  to  loll  In  Idleness  when  he 
ought  to  be  rushing  about  among  his  men.  They  feel  that 
they  are  getting  their  money's  worth  when  he  is  wearing  out 
shoe  leather  which  he  pays  for  himself,  but  they  are  not  so 
sure  of  it  when  he  is  sitting  at  a  desk  working  his  brains  and 
using  paper  and  pencil  which  they  pay  for.  This  may  seem 
to  be  an  exaggeration,  but  nevertheless  the  two  commonest 
criticisms  applied  to  managers  and  superintendents  are,  "the 
business  is  too  top  heavy,"  or,  "he  has  too  many  men  standing 
around." 

Human  nature  being  what  it  is,  and  the  successful  owner 
having  pretty  definite  ideas  as  to  who  Is  responsible  for  his 
success  and  as  to  just  how  it  was  obtained,  what  chance  has 
the  efficiency  engineer  of  foisting  upon  the  average  small 
business  the  paraphernalia  of  staff  and  line,  routing,  dispatch- 
ing, and  time  study,  with  their  chief  of  staff,  supervisors  of 
study,  of  planning,  of  standards,  of  bonus,  of  analysis,  etc., 
together  with  each  one's  clerks,  messengers,  etc.?  How,  then, 
is  the  small-  or  medium-sized  enterprise  to  obtain  the  benefits 
which  can  unquestionably  be  obtained  by  the  introduction  of 
the  principles  of  efficiency?  That  Is  the  question. 
•     •     • 

It  may  take  time  to  be  careful,  but  It  takes  more  time  to 
look  after  injuries. 
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IMPROVEMENT    IN    EFFICIENCY    RESULTING    FROM    DETERMINATION    OF    SPEIOCKET    DIMENSIONS    BY 
EXACT    MATHEMATICAL    INVESTIGATION 

BY    B.  D.  PINKNETt 


Tig.   1.     Detachable   Chain   with   Opi 


THE  design  and  construction  of  sprockets,  especially  cast 
sprockets  to  carry  chain  of  those  pitches  tor  which  cut- 
ters are  not  regularly  made,  is  an  Important  branch  of 
machine  building.  The  design  of  such  sprockets  is  generally 
carried  out  by  cut-and-try  methods  without  reference  to  geomet- 
rical construction  or  the  use  of  rational  formulas.  The  accu- 
racy of  sprockets  designed  in  this  way  is  more  or  less  ques- 
tionable, and  they  are  only  suitable  for  comparatively  low 
speeds.  The  inaccuracy  of  the  earlier  types  of  cast  chains  was 
probably  responsible  for  the  adoption  of  this  method  of  design- 
ing; but  with  the  advent  of  the  closed-link  or  pintle  chain, 
and  also  the  greater  accuracy  of  the  modern  open-link  or  de- 
tachable chain,  the  lack  of  uniformity  was  reduced  to  such  an 


Fie    3.      Cut    Roller    Chain 


In  the  early  stages  of  the  manufacture  of  detachable  chain, 
which  was  Invented  in  1873  by  W.  D.  Ewart,  the  lengths  of 
equal  numbers  of  links  varied  considerably,  i.  e.,  the  pitch  was 
not  constant.  Neither  did  the  links  work  together  with  a 
degree  of  satisfaction  that  would  warrant  their  indiscriminate 
use;  and  the  chain,  when  used  for  transmission  purposes, 
could  not  be  made  to  work  satisfactorily  on  a  sprocket  of  uni- 
form base  diameter,  if  the  sprocket  had  to  be  used  both  aa  the 
driver  and  the  driven  member. 

In  the  year  1882,  W.  D.  Ewart  Invented  a  sprocket  with  an 
improved  tooth  base,  and  one  of  his  patent  claims  waa  for 
"a  sprocket-w^heel  having  the  roots  of  the  teeth  of  different 
depths  at  their  opposite  sides,  so  as  to  produce  a  differential 


Fig.    4.     Cast    Block    Cha 


Fig.    i.     Machined    RoUer    Cha 


Fig.    e.     Xachiaed   Block   Chain 


extent  that  the  development  of  rational  formulas  for  the  con- 
struction of  sprockets  for  such  chains  became  a  mechanical 
necessity. 

It  Is  my  Intention  to  show  that  the  design  of  sprockets 
lends  Itself  readily  to  exact  mathematical  investigation;  and 
that  the  combination  of  sprockets  designed  In  this  way,  with 
a  modern  cast  chain  of  accurate  dimensions,  naturally  results 
In  the  production  of  a  marked  Increase  In  the  efficiency  of  the 
drive.  Cast  chain  Is  divided  Into  three  general  types,  i.  c, 
detachable  chain  (open  links)  shown  In  Fig.  1,  pintle  chain 
(closed  links)  shown  In  Fig.  2,  and  roller  chain  shown  In  Fig. 
3.  The  cast  block  chain  shown  in  Fig.  4  Is  of  the  pintle  type; 
and  the  chains  shown  in  Figs.  5  and  G  are  machined  with 
great  precision.  Standard  cutters  are  now  made  for  machin- 
ing sprockets,  and  the  formulas  for  use  In  designing  cast 
sprockets  apply  equally  to  sprockets  with  machined  teeth. 


pitch  according  to  whichever  of  said  sides  may  be  made  the 
working  sides  of  the  teeth."  This  sprocket  Is  shown  in  Fig.  7. 
The  driving  sprocket,  by  putting  the  chain  In  tension,  took 
up  all  lost  motion  In  the  links  and  made  the  chain  of  greater 
pitch,  so  that  the  chain  would  accommodate  Itself  to  the 
greater  base  diameter  of  the  sprocket.  The  smaller  base 
diameter  was  for  a  normally  slack  chain  on  a  driven  sprocket. 
Mr.  Ewart,  In  his  patent  specifications,  describes  this  as  a 
novel  construction  "whereby  wheels  cast  from  the  same  pat- 
tern may  be  used  as  either  driving  wheels  or  driven  wheels." 
As  modern  cast  chains  closely  approach  the  accuracy  of  ma- 
chined chains  this  differential  feature  is  no  longer  necessary, 
and  manufacturers  have  abandoned  its  use.  Driving  sprockets 
and  driven  sprockets  are  now  made  of  exactly  the  same 
diameter. 

TABLE  I.    PITCH  OF  DIFFERENT  SIZES  OF  SPROCKET  CHAINS 


•  For  other  articles  on  the  design  of  pprockets,  chaln-drlTes  and  allied 
•iihjecu  published  in  MArniNunr.  see  "Calculations  for  Roller  Chain  Drives." 
March,  1014;  •'Standard  Sprocltets  for  Detachable  IJnk  Belts,"  AuRust. 
lOI.T;  "Selecting  the  Number  of  Tocth  for  Gears  and  Bprockets."  Septemlier. 
1S112;  "DeslRU  of  Dished  Sprockets."  O.tobcr.  1011;  and  "Holler  Chiilu 
Power  Transmission    and   Constrnetlon   of   Sprockets,"    February,    1905. 

t  Address:   524  B.  Third  St.,   Newport,   Ky. 
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Fig.     7.     Ercart    Sprocket    with     Patented    Differential    PitcJi 
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Fips.  8  and  9.     Diafframa  used  in  deriving  Formulas  for  Sprooket  Diameters 

Until  a  few  years  ago,  the  chain  manufacturers  gave  the 
pitch  of  detachable  chains  In  terms  of  an  approximate  number 
of  links  per  10  feet,  and  chains  of  equal  length  rating  varied 
as  much  as  2  Inches  in  10  feet.  Now  that  a  greater  degree  of 
accuracy  has  been  established,  the  average  pitch  of  the  chain 
is  given.  Table  I  gives  a  list  of  the  "engineering  detachable 
chains"  which  are  extensively  used  in  machine  construction, 
together  with  their  average  pitch.  But  the  Important  factor 
in  sprockets  Is  the  base  diameter,  and  not  the  pitch  diameter, 
although  the  pitch  diameter  must  iirst  be  calculated,  after 
which  the  base  diameter  Is  determined  from  the  measurement 
of  the  chain  dedendum.  The  pitch  diameter  of  sprockets  is 
found  by  Formula  (1),  and  the  pitch  diameter  of  sprockets 
for  block  chains  Is  found  by  Formula  (2) : 

P 
D  = (1) 


sin  %  A 


m 


D. 


sinM 
TABLE  II.    CONSTANTS  FOR  USE  IN  DETERMINING 
SPROCKET  DIAMETERS  (SEE  FIG.  8) 


(2) 


No.  of 

Constant 

No.  of 

Constant 

No.  of 

Constant 

Teeth 

k 

Teeth 

k 

Teeth 

k 

5 

1.7013 

25 

7.979 

45 

14.336 

6 

2.0000 

26 

8.296 

46 

14.654 

7 

2 . 8047 

27 

8.614 

47 

14.972 

,s 

2.0131 

28 

8.982 

48 

15.290 

9 

2.9240 

29 

9.249 

49 

15.608 

10 

3.2360 

30 

9.567 

50 

15.926 

11 

3.5490 

31 

9.885 

51 

16.244 

12 

8.8640 

32 

10.202 

52 

16.562 

18 

4.1790 

33 

10.520 

53 

16.880 

14 

4.4940 

34 

10.838 

54 

17.198 

15 

4.8100 

35 

11.156 

65 

17.517 

16 

5.1260 

36 

11.474 

56 

17.835 

17 

5.4420 

37 

11.792 

57 

18.153 

18 

5.7S90 

38 

12.110 

58 

18.471 

19 

6.0760 

39 

12.428 

59 

18.789 

20 

6.3930 

40 

12.746 

60 

19.107 

21 

6.7100 

41 

13.064 

22 

7.0270 

42 

18.382 

23 

7.3440 

43 

13.700 

24 

7.6610 

!        44 

J 

14.018 

^fflch^ne^f 

(3) 


■  +  cos  A' 


where  D  =  pitch  diameter ; 
p  =  pitch  of  chain; 
m  +  n  =  p. 

For  A,  M  and  A^  see  Figs.  8  and  9. 
For  conveniently  finding  the  pitch  diameter  of  any  sprocket 
of  5  to  60  teeth,  reference  may  be  made  to  either  Table  II  or 
Table  III.  Merely  multiplying  the  constant  k  by  the  pitch 
of  the  chain  gives  the  pitch  diameter  of  the  sprocket.  For 
Instance,  the  pitch  diameter  of  a  35-tooth  sprocket  for  No.  75 
chain  is: 

11.156  X  2.609  =  29.106  Inches. 
The  base  diameter  B   (see  Figs.  8  and  9)    Is  obtained  by 
Formula  (4) : 

B  =  D  —  2d  (4) 


As  the  manufacturers  of  cast  chains  do  not  give  the  dimen- 
sion of  the  dedendum  d,  it  must  be  measured  from  the  chaia. 
Machined  chain  manufacturers  always  give  this  dimension. 
Fig.  10  shows  the  construction  of  the  sprocket  teeth. 

Radius  C  =  0.47£»  (5) 

Radius  i2  =  0.17  D  (6) 

If  radius  R  is  less  than  p  —  d,  use  a  minimum  radius  ac- 
cording to  Formula  (7). 

Radius iZ  (minimum)  =p  —  d  (7) 

W  =  0.8Z/  (except  for  roller  chain)  (8) 

The  tooth  width  may  be  constructed  as  shown  In  Fig.  11  If 
the  sprocket  is  of  the  webbed  type,  or  as  shown  in  Fig.  12 
If  the  sprocket  is  of  the  spoked  type,  the  additional  width 
at  E  Formula  (12),  being  necessary  to  strengthen  the  rim 
and  prevent  It  from  cracking  while  it  is  being  cast. 

r  =  0.9  S  (see  Figs.  13  and  14)  (9) 

«  =  0.6T  (10) 

F  =  d  for  roller  chain  and  0.75  d  for  all  other  chains  (11) 

B  =  1.25  T -f  %  Inch  (12) 

O  =  0.08p  (13) 

TABLE  III.    CONSTANTS  FOR  USE  IN  DETERMINING 
SPROCKET  DIAMETERS  (SEE  FIG.  9) 


No.  of 

Constant 

No.  of 

Constant 

No.  of 

Constant 

Teeth 

k 

Teeth 

k 

Teeth 

k 

6 

1.936 

24 

7.646 

42 

13.378 

7 

2.249 

25 

7.964 

43 

13.691 

8 

2.566 
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The  formulas  give  a  tooth  with  an  angular  chain  clearance, 
or  so-called  "roundness"  of  20  degrees,  which  I  have  found 
gives  the  best  results.  The  smoothness  with  which  the  chain 
enters  and  leaves  the  teeth  permits  of  employing  a  high  chain 
velocity  (900  feet  per  minute  for  cast  chains  and  1400  feet 
per  minute  for  machined  chains)  and  the  action  is  free  from 
Jerks.  In  fact,  the  factor  that  limits  the  speed,  as  far  aa 
smooth  running  is  concerned,  is  the  inaccurate  shape  of  the 
teeth.  The  old  taper-flank  teeth  worked  very  well  when  a 
speed  of  100  feet  per  minute  was  not  exceeded,  and  as  higher 
speeds  were  required,  the  experiment  of  rounding  off  the 
flanks  was  tried. 

When  the  detachable  chain  makes  a  reverse  bend,  the  open 
end  of  the  link  rides  on  the  sprocket  as  shown  In  Fig.  15. 
As  the  addendum  a  (see  Fig.  13)  of  the  chain  Is  less  than  the 
dedendum  d,  It  is  obvious  that  the  base  diameter  of  such  a 
sprocket  must  be  greater,  the  pitch  diameter,  of  course,  re- 
maining the  same.    These  sprockets  are  called  "traction"  or 
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"face"  sprockets.  Face-sprocket  teeth  are  generally  run  to  a 
point,  as  shown  by  the  dotted  lines  In  Fig.  15,  to  distinguish 
them  from  the  standard  sprockets. 

There  are  some  chains  composed  of  such  long  links  that 
the  sprocket  teeth  would  be  unnecessarily  large.  Such  a  con- 
dition is  shown  in  Fig.  16.  A  preferable  construction  is  shown 
In  Fig.  17,  where  two  short  teeth  are  used  Instead  of  one 
long  tooth.  In  this  case,  If  the  sprocket  has  twenty  standard 
teeth,  there  actually  will  be  forty  teeth,  and  the  sprocket  is 
said  to  be  a  twenty  double^ooth  sprocket.  Some  manufac- 
turers place  a  web  between  the  double  teeth,  as  shown  by  the 
dotted  lines  In  Fig.  17,  but  I  have  found  it  advantageous  to 
omit   this.    For    Instance,    In    long   pitch    chains,    you    may 


Another  type  of  sprocket  Is  the  gap  sprocket,  shown  In  Fig. 
19;  and  these  gap  sprockets  are  generally  used  for  the  reverse 
chain.  When  the  chain  is  fitted  with  attachments  for  some 
specific  purpose,  and  a  reverse  bend  is  made,  the  sprocket  ia 
provided  with  a  gap  or  gaps  to  allow  the  attachment  to  pass. 
Fig.  20  shows  one  form  of  these  attachments.  Of  course, 
where  the  projections  are  in  the  form  of  side  wings,  as  shown 
in  Fig.  21,  the  attachment  will  straddle  the  sprocket  and  a 
gap  is  not  necessary.  Cutting  out  the  tooth  that  Interferes 
with  the  attachment  does  not  serve  the  purpose  of  a  gap 
sprocket,  for  the  attachment  and  the  link  will  then  be  too 
loose,  this  variation  being  more  and  more  noticeable  as  tb* 
number  of  teeth  In  the  sprocket  decreases. 


Fiff.    IS.     Aotion   of   Oetaobable   Chain   In   making   Reverse   Bend 

have  a  tooth  ratio  of  15  to  21i^,  and  to  get  whole  numbers 
of  teeth  this  would  have  to  be  Increased  to  30  and  43,  where 
the  large  diameters  would  probably  be  objectionable.  Omit- 
ting the  web  permits  of  using  half-tooth  ratios,  and  a  sprocket 
could  then  have  21%  double  teeth.  The  angle  A  applies  to 
the  pitch  of  the  chain  and  not  to  the  number  of  teeth,  if  there 
are  more  teeth  than  there  are  links. 

For  roller  chain  sprockets,  the  fillet  F  is  made  equal  to  d, 
which  is  the  radius  of  the  roller.  This  gives  a  smooth  action 
to  the  chain  as  the  roller  bottoms  on  the  sprocket.  Fig.  IS 
shows  the  form  of  teeth  for  a  roller  chain  sprocket.  The  dis- 
tance 7i  represents  the  roller  clearance  and  is  equal  to  0.05  p. 
The  reason  that  roller  chains  may  be  run  at  a  higher  velocity 
than  other  chains  (except  chains  of  the  silent  type)  is  due 
to  the  fact  that  as  the  roller  chain  stretches,  and  the  pitch 
becomes  greater,  the  rotary  action  of  the  sprocket  throws 
out  the  chain  and  the  rollers  rise  on  the  flanks  of  the  teeth— 
automatically  adjusting  themselves  to  the  larger  pitch  diame- 
ter. Non-roller  chains  offer  too  much  resistance  for  this  auto- 
matic compensation. 


Fig.    16.     How   Long  Linki  may   make   Sprocket   Teeth   toe   Lvc* 

The  construction  of  gap  sprocket  teeth  is  shown  in  Fig.  Z1. 
The  dotted  chain  links  show  the  incorrect  position  whlih 
would  follow  if  the  normal  pitch  diameter  were  used.  There- 
fore a  new  pitch  diameter  P.i,  must  be  substituted  tor  gap 
wheels.  The  value  of  Pn  Is  found  by  geometrical  construction, 
bearing  in  mind  that  a  flat  equal  to  1p  is  required  for  each 
gap,  the  perimeter  of  the  gap  wheel  pitch  line  (including  the 
flat  distances)  being  equal  to  the  normal  pitch  circle 
derived  from  Formulas  (1)  or  (2).  The  dotted  points  of  the 
teeth  show  a  preferable  construction. 

Radius  Co  =  0.47  Pa  (14) 

Hook-tooth  sprockets  are  used  to  transmit  power  from  a 
chain  running  in  a  straight  or  nearly  straight  line,  and  they 
are  also  sometimes  used  as  Idlers  for  returning  a  horizontal 
slack  chain  if  the  drive  is  intermittent  and  there  is  a  tendency 
for  the  chain  to  jump  oft  an  ordinary  sprocket.  Not  Infre- 
quently these  sprockets  have  only  three  teeth.  The  engaging 
flank  has  a  10-degree  reverse  curve,  the  construction  of  which 
is  shown  In  Fig.  23. 

P„=i'  — 2d  (16) 


Fij,  17.     Two  Short  Teeth  used  in  Place  of  One  Loni  Tooth 


Fir.    1'-      Form    of    Te»th    used    f«l 
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Fig,    19.     Gap    Sprocket    UBed    for    Beverse    Chain 

Radius  C..=  0.47  P„  (16) 

Radius  Ca  =  0.49  P  (17) 

Tiie  radius  Bh   is  equal  to  radius  R,  Formula   (6),  except 
that  tlie   minimum  radius  En   is   found   by 
Formula   (18)   instead  of  Formula   (17): 

Radius  Rh   (minimum)  =  p  +  d. 

Tiie  tooth  flanks  are  rounded  at  the  ends 
to  prevent  interference  as  the  chain  enters 
and  leaves  the  sprocket,  as  shown  at  X  in 
Fig.  23.  Hook-tooth  sprockets  cannot  be 
used  as  drivers,  as  the  wear  is  very  great, 
due  to  one  tooth  doing  all  the  driving;  and, 
as  the  load  is  transferred  from  one  tooth  to 
another,  there  is  a  distinct  jerk,  due  to  the 
link  slippage  caused  by  the  pitch  of  the 
sprocket  being  less  than  the  pitch  on  the 
chain.  When  these  sprockets  engage  the 
reverse  side  of  the  chain,  no  corrections  arc 
necessary,  as  in  Fig.  15,  because  the  cor- 
rected pitch  diameter  Pu  already  is  smaller  than  the  normal 
pitch  diameter  D. 

ALLOY  OP  NICKEL  AND  TANTALUM 
The  resistance  of  nickel  to  acids  is  considerably  increased  by 
an  addition  of  tantalum.    Ordinarily  from  5  to  10  per  cent  may 
be   added,   but   the   resistance   increases   with   an    increasing 


DIFFICULTIES   IN   MAKING  BRASS 
DIE-CASTINGS 

The  Bucceestul  results  which  have  been  obtained  in  making 
die-castings  of  white  metal  have  naturally  suggested  the  pos- 
sible saving  which  would  follow  the  development  of  a  process 
for  die-casting  brass  parts,  instead  of  machining  them  from 
bar  stock  or  casting  them  In  sand  and  then  finishing  by  ma- 
chine work.  Several  manufacturers  have  done  experimental 
work  along  this  line  and  one  or  two  are  making  relatively 
simple  parts  on  a  commercial  basis;  but  up  to  the  present  time 
it  has  not  been  found  possible  to  make  brass  die-castings  on 
the  scale  that  obtains  in  making  white-metal  die-eastings. 

One  well-known  manufacturer  of  die-castings,  who  has  con- 
ducted extensive  experiments  with  the  view  of  determining 
the  feasibility  of  die-casting  various  brass  and  bronze  mix- 
tures, has  reached  the  conclusion  that  the  idea  is  Impractical. 
This  is  not  due  to  the  fact  that  satisfactory  brass  die-castings 
cannot  be  made,  but  rather  that  certain  operating  conditions 
appear  to  impose  insurmountable  difficulties  in  the  way  of 
making  the  castings  at  a  price  which  would  enable  them  to 
compete  In  the  market  with  parts  made  by  some  other  method. 
The  chief  difficulties  which  this  manufacturer  has  encountered 
are  as  follows:  The  dies  used  for  making  die-castings  are 
necessarily  expensive,  and  in  order  to  distribute  the  die  cost 
80  as  to  make  it  possible  to  sell  the  castings  at  a  profit  it 
would  be  necessary  to  produce  not  less  than  10,000  parts  be- 


F.g.    22. 


\l   Layout   for  Gap  Sprocket  Teeth,   showing   Trouble   that 
would    follow    if    a    Kormal    Sprocket   Diameter    was    used 

fore  the  dies  were  worn  out.  With  white  metal  it  is  possible 
to  produce  up  to  50,000  parts  in  a  single  set  of  dies,  but 
with  brass  the  number  of  castings  produced  frequently  does 
not  exceed  1000.  The  reason  for  this  great  difference  in 
the  life  of  the  dies  is  that  the  temperature  of  molten  brass  is 
much  higher  than  that  of  melted  white  metal  and  that  the  co- 
efficient of  expansion  or  contraction  of  brass  is  also  much 
greater.  The  combined  effect  of  high  temperature  and  the 
strains  imposed  upon  the  die  by  the  expansion  and  contrac- 
tion stresses  naturally  results  in  its  rapid  deterioration. 
These  conditions  make  it  practically  impossible  to  produce 
parts  In  which  through  holes  or  under-cuts  are  required,  and 
where  It  Is  necessary  to  resort  to  drilling  or  machining  to 
bring  the  die-castings  to  the  required  form  they  can  be  more 
cheaply  made  by  other  methods. 


Figs.  20  and  21,    Attachments  carried  by  Sprocket  Chains 


percentage  of  tantalum.  An  alloy  of  nickel  with  30  per  cent 
of  tantalum,  for  example,  can  be  boiled  in  aqua  regia  or  any 
other  acid  without  being  affected.  The  alloy  Is  claimed  to 
be  tough,  easily  rolled,  capable  of  being  hammered,  or  drawn 
into  wire.  The  nickel  loses  its  magnetic  quality  when  alloyed 
with  tantalum.  The  alloy  can  be  heated  in  the  open  air  at  a 
high  temperature  without  oxidizing.  The  method  of  producing 
the  alloy  consists  in  mixing  the  two  metals  in  a  powdered 
form,  compressing  them  at  high  pressure,  and  bringing  to  a 
high  heat  in  a  crucible  or  quartz  tube  In  a  vacuum.  For 
general  purposes,  the  alloy  is  too  expensive. 


Fig.    23.     Design    of    Hook-tooth    Sprocket 
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The  high  temperature  of  molten  brass  makes  it  impractic- 
able to  use  die-casting  machines  on  which  the  metal  is  forced 
into  the  die  by  air  pressure  or  by  pressure  supplied  by  a 
hand-operated  plunger.  The  reason  is  that  in  such  machines 
the  molten  metal  is  held  in  an  iron  pot,  and  the  high  tem- 
perature of  the  melted  copper  would  result  in  the  rapid  de- 
struction of  the  pot  and  contamination  of  the  copper  with  Iron 
which  would  give  it  undesirable  properties.  In  the  making  of 
brass  die-castings,  the  practice  followed  is  to  melt  the  brass 
in  crucibles  and  then  pour  it  into  the  dies.  As  the  high  cost 
of  the  dies  makes  it  impracticable  to  have  a  large  number.  It 
is  evident  that  the  rate  of  production  is  slower  than  would 
be  the  case  in  pouring  an  entire  crucible  full  of  copper  into  a 
series  of  sand  molds  made  by  the  match-plate  method.  This 
slow  pouring  of  the  molten  metal,  together  with  the  high  tem- 
perature, will  result  in  the  formation  of  a  large  amount  of 
dross  due  to  oxidization,  and  although  this  dross  can  be  re- 
duced in  a  reverberatory  furnace  it  is  not  usually  possible  to 
recover  more  than  50  per  cent  of  the  copper  content.  As  a 
result  the  loss  of  copper  is  a  factor  that  must  be  taken  into 
consideration. 

The  foregoing  outlines  difficulties  that  have  practically  de- 
cided one  successful  manufacturer  of  white-metal  die-castings 
against  entering  into  the  manufacture  of  brass  parts  by  the 
die-casting  method.  But  the  great  advances  which  have  Ijeen 
made  in  the  scientific  control  of  industrial  work  have  shown 
numerous  examples  of  seemingly  insurmountable  diffi- 
culties which  can  be  overcome;  and  it  is  entirely  possible  that 
means  may  be  found  for  the  successful  manufacture  of  brass 
die-castings.  Few  things  are  impossible,  but  manufacturers  of 
die-castings  who  contemplate  working  in  brass  will  do  well  to 
take  advantage  of  the  experience  of  the  manufacturer  referred 
to  in  this  article,  and  conduct  their  experiments  along  lines 
which  tend  to  overcome  the  difficulties  referred  to.  Such  a 
course  would  seem  to  be  the  means  of  saving  expenditure 
of  money  on  unsuccessful  experiments.  E.  K.  H. 

[The  foregoing  review  of  the  state  of  the  art  of  making  brass 
die-castings  was  submitted  to  the  American  Metal  Products 
Co.,  Milwaukee,  Wis.,  which  is  developing  the  manufacture  of 
bronze  die-castings. — Editok.] 


BRONZE  DIE-CASTINGS 

BY   PBTBH   J.  WBBEB' 

The  conclusion  of  the  manufacturer  cited  in  the  foregoing 
article  is  not  wholly  borne  out  by  the  experience  of  our 
company  In  the  production  of  bronze  die-castings.  Our  com- 
pany has  been  successful  in  producing  a  limited  number  of 
bronze  die-castings  and  has  made  sufficient  progress  in  this 
field  to  warrant  entering  It  on  a  commercial  basis. 

Our  experience  bears  out  the  statement  made  in  the  tore- 
going  article  in  the  production  of  die-castings  in  brass  or 
copper-zinc  alloys.  The  particular  difficulty  encountered  in 
working  with  copper-zinc  alloys  is  the  rapid  deterioration  of 
the  dies,  owing  to  the  tendency  of  zinc  to  alloy  with  iron  at 
high  temperatures.  This  difficulty  has  been  avoided  by  omit- 
ting zinc  in  the  composition  of  the  alloys  used  for  die-casting, 
but  even  this  course  is  not  sufficient  to  prolong  the  life  of 
the  die.  It  was  soon  found  that  ordinary  steels  and  cast  iron 
do  not  resist  the  action  of  copper  base  alloys  at  the  high 
temperatures  at  which  they  must  be  poured.  It  therefore 
became  necessary  to  develop  a  special  steel  for  the  dies  and 
cores.  The  steel  which  we  are  using  will  permit  making  from 
two  thousand  to  five  thousand  castings  from  a  die,  depending 
on  the  shape  and  size  of  the  casting,  the  number  of  cores, 
and  the  construction  of  the  die  mold. 

Ordinary  brass  does  not  possess  sufficient  strength  at  high 
temperature  to  overcome  the  shrinkage  strains  set  up  in  the 
castings  when  cooling  in  the  die,  and  invariably  die-castings 
made  from  copper-zinc  alloys  break  or  crack  before  they  can 
be  removed  from  the  die.  This  difficulty  must  be  overcome 
in  a  commercial  die-casting  alloy.  Provision  nnist  also  be 
made  for  reducing  the  time  of  shrinkage  to  a  minimum  so  as 
to  hold  the  castings  to  size.  This  has  been  accomplished  by 
the  development  of  a  special  power-operated  die-casting  ma- 
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chine  which  withdraws  the  cores,  opens  the  die  and  removes 
the  castings  from  the  die  in  the  shortest  possible  time  and 
with  the  least  labor  involved. 

There  are  many  other  details  which  cannot  be  overlooked  in 
the  successful  production  of  bronze  die-castings.  The  design 
and  construction  of  dies  to  increase  their  life,  promote  ease 
of  repair,  reduce  to  a  minimum  the  labor  cost  of  production 
and  operation  are  factors  which  determine  the  success  or  fail- 
ure of  each  attempt.  Many  difficulties  are  encountered  by 
local  shrinkage  in  different  parts  of  the  castings  of  variable 
sections,  and  in  the  proper  venting  of  the  die  mold  so  as  to 
allow  the  rapid  displacement  of  all  air  in  the  molds,  by  the 
molten  metal  entering  the  die.  Some  of  these  problems  have 
been  so  intricate  as  to  make  it  necessary  to  alter  the  design 
and  construction  of  the  die  several  times  before  a  piece  could 
be  successfully  produced.  It  is  evident  that  the  solution  of 
these  problems  requires  special  application  and  concentration 
of  thought  on  each  piece,  as  each  type  of  casting  presents 
problems  wholly  different  from  those  encountered  in  pieces 
of  a  different  type. 

It  has  been  the  experience  of  this  company  that  bronze 
die-castings  cannot  be  produced  in  competition  with  pieces 
which  can  be  completely  manufactured  in  automatic  screw 
machines,  whether  in  brass  or  steel.  The  die-casting  process 
is  only  commercially  feasible  when  difficult  or  numerous  ma- 
chine operations  requiring  a  number  of  different  settings  In 
machine  tools  are  thereby  eliminated. 

Copper  base  alloys  which  permit  of  being  die-cast,  must  be 
of  especially  fine  quality  and  great  strength,  and  must  be  ca- 
pable of  maintaining  a  condition  of  stable  equilibrium  at  all 
temperatures.  The  bronzes  developed  by  this  company  have 
special  qualities  as  to  strength,  elasticity,  hardness  and  resist- 
ance to  corrosion,  and  the  fact  that  it  is  possible  to  vary  these 
qualities  between  wide  limits  by  varying  the  composition  of 
the  alloys  renders  them  adaptable  to  a  very  wide  variety  of 
die-castings  and  sand-castings.  It  Is  necessary  to  have  a  large 
field  In  which  to  select  pieces  for  die-castings  of  bronze  be- 
cause of  the  many  limitations  and  difficulties  which  up  to  the 
present  stage  of  development  of  the  process  have  not  been 
overcome.  Because  of  their  great  strength,  the  bronzes  pro- 
duced by  this  company  are  capable  of  displacing  iron  and 
steel  in  the  production  of  finished  machine  parts,  such  as  die- 
castings,  a  field  from  which  ordinary  brass  or  bronze  die-cast- 
ings, if  they  could  be  made,  are  restricted.  The  bronze  die- 
castings  thus  produced  are  stronger  and  more  durable  than 
steel  castings.  Within  certain  limitations  It  has  been  found 
possible  to  compete  against  iron  and  steel  machine  parts  made 
from  castings  or  drop-forgings,  despite  the  great  difference 
in  the  cost  of  material. 

Owing  to  the  many  difficulties  involved  and  the  great 
amount  of  experimental  work  necessary,  it  has  not  been  com- 
mercially possible  for  this  company  to  limit  its  activities  to 
the  production  of  die-castings  but  It  has  also  been  pushing  and 
marketing  its  bronzes  in  other  forms  such  as  ingots  and  sand- 
castings  of  bearings,  bushings  and  castings  where  bronzes  of 
special  strength,  toughness,  hardness  and  resistance  to  corro- 
sion are  required.  No  reason  is  known  why  the  difficulties 
should  not  be  overcome  by  persistent  efforts  along  the  lines 
indicated.  This  company  has  been  producing  a  num- 
ber of  bronze  die-castings  such  as  connecting-rods,  bearings, 
valves,  turbine  blades,  gears,  cams  and  numerous  other  ma- 
chine parts.  Its  process  has  been  limited  to  the  production 
of  pieces  of  comparatively  simple  shape,  weighing  not  less 
than  one-half  ounce  nor  more  than  three  pounds  and  having 
no  long  small  cores.  The  die-castings  thus  produced  have 
been  within  a  limit  of  accuracy  of  0.005  Inch  from  finished 
dimensions. 

•     •     • 

DIE-CASTINQ  ALUMINUM  ALLOY 
An  aluminum  alloy  especially  well  adapted  for  casting  under 
pressure  In  die-casting  machines  was  patented  May  5.  1914, 
by  W.  H.  Mc.Vdams  and  contains  the  following  ingredlenu: 
aluminum.  70  parts:  zinc.  22  parts;  copper.  3  parts:  aijtimony, 
5  parts,  by  weight.  It  is  claimed  that  the  alloy  makes  cast- 
ings which  are  very  strong  and  resilient  and  which  possess  a 
permanent  superior  luster. 
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TUNGSTEN— ITS   IMPORTANCE   IN   THE 
MANUFACTURE   OF  ALLOY  STEEL 

BY  HOY   C.   MCKBNNA* 

In  the  past  year,  the  enormous  demand  created  for  high- 
speed steel  by  the  acceptance  in  America  of  large  orders  for 
shrapnel  shells  and  for  war  munitions,  together  with  the 
prohibition  of  the  exportation  of  tungsten  ores  from  the 
British  Colonies,  has  increased  the  price  of  tungsten  ore  to 
five  times  the  normal.  The  greatest  use  of  tungsten  is  as  an 
alloy  of  high-speed  steel;  that  is,  tool  steel  to  which  tungsten 
and  chrome  have  been  added  to  impart  the  property  of  red 
hardness.  In  such  steel,  from  16  to  20  per  cent  of  tungsten 
is  used.  Large  quantities  of  tungsten  are  also  used  in  mag- 
net steel,  but  probably  90  per  cent  of  all  tungsten  ore  mined 
is  used  in  the  manufacture  of  high-speed  steel. 

Tungsten  ore  is  mined  in  many  parts  of  the  world,  but  its 
production  in  the  United  States  is  recorded  only  since  1900. 
Before  that  date,  the  amount  mined  here  was  insignificant. 
There  are  four  kinds  of  tungsten  ore,  known  as  ferberite, 
wolframite,  hubnerite,  and  scheelite.  All  these  are  mined  in 
Arizona,  California,  Colorado,  Idaho,  Nevada,  New  Mexico, 
South  Dakota,  Washington,  and  Alaska.  The  oldest  and  best 
known  tungsten  mines  are  located  in  Spain  and  Portugal, 
but  the  best  grade  of  ore  and  the  best  producing  mines  are 
found  in  Boulder  County,  Colorado.  Tungsten  ore  is  also 
mined  in  Australia,  India,  Japan,  Siam,  Argentina,  Brazil  and 
Peru,  but  although  tungsten  ore  deposits  are  found  in  so  many 
sections  of  the  world,  there  were  produced  in  the  year  1912 
only  9654  short  tons  of  60  per  cent  tungsten  trioxide  concen- 
trates, or  less  than  5000  short  tons  of  pure  tungsten. 


a  shortage  of  gold.  To  some  this  may  appear  serious,  but 
when  one  considers  the  unlimited  credit  that  these  countries 
enjoy,  their  natural  resources  and,  last  but  not  least,  the 
thrift  and  industry  of  the  inhabitants,  they  make  a  highly 
satisfactory  security.  The  industrial  sections  of  Belgium  and 
northern  France  are  being  sadly  devastated,  and  before  the 
war  closes  the  ruin  may  be  even  greater.  This  may  lead 
some  to  believe  that  these  two  countries  will  not  be  in  po- 
sition to  do  much  business  for  a  long  time,  but  remember 
how  Galveston  and  San  Francisco  were  rebuilt — finer,  larger 
and  better  in  every  way.  The  French  people  are  so  sure  of 
themselves  that  they  are  now  making  extensive  and  thorough 
preparations  for  enormously  increasing  their  commerce. 

We  have  arrived  at  a  stage  where  our  production  exceeds 
home  demand  and  our  surplus  must  find  an  outlet.  France 
and  Belgium  are  beginning  to  get  acquainted  with  American 
goods,  particularly  labor-saving  and  time-saving  machinery. 
These  countries  are  planning  to  invest  heavily  in  these  lines, 
provided  we,  in  turn,  buy  their  surplus  goods — things  that 
we  do  not  make  ourselves.  In  other  words,  France  and 
Belgium  want  to  do  business  with  us  if  we  meet  them  half 
way.  If  Americans  wish  to  take  advantage  of  this  market, 
they  must  see  to  it  that  our  government  makes  the  necessary 
changes  in  the  tariff  that  will  permit  products  peculiar  to 
France  and  Belgium  to  enter  this  country  without  being 
heavily  taxed.  Clear,  concise  and  adequate  literature  will  be 
needed  in  the  French  language  by  American  manufacturers 
who  would  take  advantage  of  these  great  potential  markets. 
No  amateur  translations  can  be  tolerated. 

Actual  representatives  will  be  more  favorably  received 
than  mere  agents,  as  the  French  and  Belgians  like  to  deal 


Fiff.    1.     Ferberite,    a   Combination    of     Fig.  2.  Wolframite — Iron.  Manganese. 
Iron    and    Tungsten,    mined    in  Tungsten — mined  in  Spain,  Portugal, 

Boulder    County,    Colorado  South  America,   Burma,   Australia 

One  of  the  least  known  and  yet  one  of  the  most  important 
of  our  new  industries,  established  through  necessity  occa- 
sioned by  the  war,  is  the  manufacture  of  ferro-tungsten. 
Formerly  American  users  of  this  product  bought  their  supply 
from  foreign  sources,  and  as  ferro-tungsten  is  almost  entirely 
used  in  making  high-speed  steel,  it  requires  little  imagina- 
tion to  understand  the  helpless  position  of  American  steel 
makers  when  foreign  sources  of  supply  are  cut  off  by  war. 
The  United  States  government  should  recognize  the  great 
value  of  this  new  industry,  which  owing  to  the  condition  of 
mining  will  be  greatly  hampered  when  foreign  competition  is 
resumed.  'I  believe  that  congress  should  provide  a  measure 
of  protection  to  the  capital  already  invested  so  that  the  tungs- 
ten ore  producers  may  continue  always  to  be  independent  and 
safe  from  the  menace  of  foreign  control. 
•     *     * 

FRENCH   AND   BELGIAN   MARKETS 

BY  A.  P.  DAUTUNt 

Many  manufacturers  now  working  on  war  orders  seem  to 
think  that  when  the  fighting  is  over,  Europe,  tor  lack  of 
money,  will  no  longer  be  able  to  buy  anything  from  us. 
This  is  a  greatly  misconceived  idea.  England,  being  the 
wealthiest  nation  in  the  world,  will  always  have  a  gold  sur- 
plus, even  after  every  other  nation  is  exhausted  financially; 
and  she  will  always  be  able  to  pay  cash.  France  and  Belgium 
are  not  quite  so  fortunate  in  this  respect.  These  two  coun- 
tries, to  which  I  would  like  to  draw  particular  attention,  have 


Fig.    3.     Scheelite,    a   Combination   of 

Lime   and   Tungsten,    mined  in 

South    America   and   Japan 


Fig.    4.     Ferro-tungaten.    an    AUoy    of 
Iron   and   Tungsten,    used   in   Manu- 
facture   of   High'Speed    Steel 


*  President,    Vnnadlum-Alloys  Steel   Co..    Pittsburg,    Pn. 
t  Address:    Freehold.    N.    J. 


directly  wherever  possible.  These  representatives  should 
know  the  language.  They  should  study  genuine  courtesy  and 
forget  the  glad  hand  and  the  loud  vest.  It  ■will  be  highly 
satisfactory  to  all  concerned  if  our  American  manufacturers 
could  organize  and  place  their  headquarters  in  one  locality. 
A  permanent  exhibition  managed  by  an  efficient  force  and 
conducted  on  a  high  business  plane  has  been  suggested. 
Preparations  will  have  to  be  made  to  insure  prompt,  ac- 
curate and  thoroughly  satisfactory  deliveries.  The  import- 
ance of  these  matters  regarding  packing,  crating,  shipment 
and  delivery  cannot  be  too  strongly  emphasized.  Another 
important  consideration  not  to  be  forgotten  is  the  possible 
competition  of  Germany.  The  year  before  the  war  France 
imported  nearly  three  times  as  much  general  machinery 
from  Germany  as  from  the  United  States.  The  French  and 
Belgian  hatred  of  everything  German  will,  of  course,  be  to 
our  advantage,  but  if  we  cannot  make  satisfactory  terms,  one 
of  the  best  markets  in  the  world  will  be  lost  to  us. 

France  and  Belgium  are  to  be  modernized  to  the  last  de- 
gree. Many  machine  tools  will  be  needed;  also  factory 
equipment,  contractors'  supplies,  transportation  and  convey- 
ing machinery,  plumbing  conveniences,  electrical  equipment 
and  modern  mill  machinery  of  all  kinds  will  be  wanted  in 
great  quantities.  Cash  registers  and  office  specialties  will  be 
in  demand;  and  in  fact  every  conceivable  device  needed  to 
facilitate  business  and  enable  a  nation  to  become  highly  pro- 
ductive, even  though  many  of  its  inhabitants  have  been  lost 
or  crippled,  will  be  required. 
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METHODS    OF    HOLDING    EITHER    ROUGH    OR    FINISHED    WORK    WITH    EXTERNAL    OR    INTERNAL    TAPERS 

BY  ALBERT   A.    DOWDt 


TllKRE  are  many  instances  when  it  is  necessary  to  liold 
a  piece  of  tapered  work  during  tlie  various  machining 
operations.  Sometimes  the  worlc  is  tapered  on  the  out- 
side, while  in  other  cases  the  tapered  surface  is  on  tlie  interior. 
The  piece  may  be  either  in  the  rough  state,  and  therefore 
somewhat  uneven,  or  it  may  have  been  partially  finished  in  a 
previous  operation.  In  the  case  of  a  rough  tapered  surface 
which  is  to  be  gripped,  it  is  evident  that  the  inequalities  of 
the  surface  must  be  taken  into  consideration;  while  in  the 
event  of  the  surface  having  been  finished,  care  must  be  taken 
to  obtain  accurate  location  and  provision  for  driving.  The 
work  may  be  very  small  or  it  may  be  of  large  size,  and  the 
material  may  be  either  a  casting  or  a  forging,  while  the 
tapered  surfaces  may  be  at  an  acute  angle  with  the  center 
line  or  somewhat  obtuse.  There  may  be  Instances  which  will 
permit  the  addition  of  holding  lugs  or  their  equivalent,  while 
other  cases  may  be  susceptible  to  chucking  by  means  of 
special  jaws. 

All  of  these  points  have  an  effect  on  the  method  of  holding 
and  must  be  considered  when  designing  holding  devices, 
while  the  type  of  machine  on  wliich  the  work  is  to  Ije  done 
is  also  an  Important  factor.  There  is  nothing  much  easier 
to  hold  than  a  small  bushing  having  a  shallow  internal 
tapered  surface  which  has  been  previously  machined,  and 
there  Is  nothing  much  more  difficult  (under  certain  con- 
ditions) than  a  large  shell  of  thin  section  having  an  outside 
tapered  surface  with  a  rather  obtuse  angle.  The  greatest 
care  must  be  exercised  in  the  design  of  holding  devices  for 
tapered  work,  and  a  few  of  the  points  to  be  considered  are 
noted  herewith.  Specific  cases  will  further  be  cited  and  at- 
tention called  to  important  points  during  the  progress  of  this 
article. 

Points  In  Design 

1.  Size  of  the  work.  This  Is  the  first  point  to  be  con- 
sidered, for  the  selection  of  the  machine  is  somewhat  de- 
pendent upon  it.  It  is  important  to  start  with  the  size  of 
the  work  and  decide  on  what  machine  it  is  to  be  liaiidled. 

2.  Number  of  pieces  to  be  machined.  If  the  production  is 
large,  every  effort  should  be  made  to  design  the  holding  de- 
vices In  such  a  way  that  broken  or  worn  portions  can  be 
readily  replaced,  and  convenience  and  rapidity  of  operation 
must  be  carefully  studied.  If  but  a  few  pieces  are  to  be  ma- 
chined, the  filatures  should  be  designed  as  cheaply  as  possible, 
yet  with  the  idea  of  produc-ing  the  work  as  rapidly  as  seems 
to  be  feasible.  It  does  not  necessarily  follow  that  because  a 
fixture  Is  cheaply  made,  it  must  be  slow  and  clumsy  In  opera- 
tion, for  it  is  often  possible  to  work  out  the  design  so  that 
It  will  be  both  cheap  and  capable  of  rapid  manipulation. 

3.  Method  of  holding  and  driving.  Both  of  these  points 
should  be  carefully  considered  and  as  several  methods  are 
nearly  always  possible,  it  Is  well  to  make  up  rough  sketches 
of  the  various  schemes  and  then  analyze  them  to  see  which 
offers  the  most  advantages. 

4.  Accuracy  required  In  the  finished  product.  This  Is  an 
Important  point  and  should  Influence  the  design  to  a  con- 
siderable extent.  For  instance,  it  would  be  absurd  to  make 
up  a  fixture  with  all  kinds  of  compensating  devices  and  ad- 
justments for  keeping  It  In  perfect  alignment,  when  the  work 
to  be  done  on  It  was  a  largo  boiler  nozzle  or  some  such  part 
requiring  a  tolerance  not  closer  than  0.010  to  0.015  Inch.  On 
the  other  hand,  a  lack  of  these  refinements  on  an  extremely 
accurate  Job  such  as  a  piece  of  gun  work,  would  indicate 
poor  judgment  on  the  part  ot  the  designer. 

5.  Rigidity.  This  must  be  considered  both  In  regrard  to 
the  Inherent  strength  of  the  fixture  Itself,  and  also  In  re- 
spect to  the  overhang  from  the  spindle  if  the  fixture  is  de- 
signed for  use  on  a  horizontal  type  of  machine.     A  lack  of 

•  For  nrtlcloa  on  work-hoUllnc  tlevloos  prcvlonslj  publishwl  Id  MAcntNTRT 
•M  "Methods  of  Boldlnt;  <ind  Machining  Thin  Work"  In  th»  Aocnst.  19H. 
number  and  articles  there  referred   to. 

t  Address:      7909   RIdRC   Blvd..    ItriHiklyn.    N.    T. 


rigidity  means  the  possibility  ot  vibration,  resulting  In 
chatter,  which  is  absolutely  fatal  to  good  workmanship  or 
accuracy. 

6.  Angularity  of  tapered  surfaces.  This  point  is  of  great 
importance  because  if  the  angle  is  rather  small  and  the 
work  Is  to  be  held  only  by  the  tapered  portion,  there  Is  a 
strong  probability  that  it  will  slip  out  of  Its  seat  If  a  sUgbt 
Irregularity  is  encountered  during  the  machining.  I  have 
seen  an  instance  ot  this  kind  in  a  piece  having  a  lO-degree 
included  angle,  which  persisted  in  slipping  out  ot  jaws 
formed  to  the  same  angle.  It  Is  difficult  to  give  a  bard  and 
fast  rule  regarding  the  angle  which  can  be  safely  held  with- 
out chance  of  slipping,  for  the  direction  of  the  cutting  action 
on  the  work  makes  a  great  difference.  Speaking  generally,  a 
piece  of  work  requiring  no  facing  or  back  cutting,  and  bavinK 
an  included  angle  of  not  more  than  12  degrees,  can  be  safely 
held  in  a  set  of  properly  formed  grooved  jaws.  It  Is  alwajt 
better  to  be  on  the  safe  side  and  provide  additional  means  ot 
holding  when  there  Is  the  least  doubt  about  the  matter. 

Methods  of  Holdine:  Tapered  Bixsblnars 

Undoubtedly  the  simplest  form  ot  tapered  work  Is  a  bush- 
ing having  a  cylindrical  exterior  and  a  conical  interior,  and 
the  simplest  method  of  holding  work  ot  this  kind  Is  by  meant 
of  various  adaptations  of  the  lathe  mandrel  or  arbor.  Tbe 
design  of  the  arbor  is  dependent,  to  a  considerable  extent,  on 
the  angularity  of  the  tapered  surface  and  the  amount  ot  ma- 
chining required  on  the  exterior  of  the  bushing.  Several  ex- 
amples and  methods  of  holding  are  shown  in  Fig.  1.  Tbe 
work  D,  shown  in  the  upper  portion  ot  the  illustration.  Is  a 
simple  steel  bushing  having  a  previously  machined  Internal 
tapered  surface  L  which  makes  rather  an  acute  angle  with 
the  center  line.  Tbe  outside  ot  tbe  work  and  tbe  two  endi 
//  and  G  are  to  be  machined  concentric  and  square  with  the 
tapered  portion.  The  arbor  A  represents  the  simplest  form 
ot  holding  device  which  can  be  devised  tor  work  ot  thli 
kind.  It  is  flattened  on  both  ends  at  J  so  that  a  dog  can 
be  applied  in  either  place,  and  It  Is  centered  at  K  so  that  It 
can  be  used  on  tbe  centers  ot  a  lathe.  In  using  an  arbor  ot 
this  kind,  the  outside  of  tbe  work  can  be  turned  without 
trouble  and  the  end  O  faced.  When  it  comes  to  the  fa«ing 
of  the  end  H,  there  Is  a  possibility  of  the  work  loosening  up 
unless  it  has  been  driven  pretty  firmly  onto  tbe  arbor.  For 
this  reason  light  feeds  should  be  used  at  this  point. 

The  work  £  Is  a  bushing  ot  a  similar  nature  to  that  just 
mentioned,  but  the  tapered  portion  Is  much  less  acute  and 
the  wedging  action  of  the  arbor  .1  would  not  be  sufficient  to 
hold  It  In  position.  In  this  Instance  the  arbor  B  Is  flatted 
for  a  dog  at  S  and  centered  at  each  end  for  the  lathe  cen- 
ters. The  work  Is  drawn  back  onto  the  taper  If  by  means  ot 
tbe  nut  R  and  the  U-collar  Q.  In  this  connection  It  Is  well 
to  note  that  the  outside  diameter  of  the  nut  Is  smaller  than 
the  inside  of  the  bushing,  so  that  as  soon  as  the  pressure  It 
removed  from  the  U-collar,  It  can  be  slipped  out  of  the  way 
and  the  work  drawn  oft  over  the  nut  without  Interference. 
In  operation,  the  outside  turning  is  done  first,  then  the  end 
O  is  faced,  and  finally  the  collar  is  released  to  permit  the 
facing  ot  tbe  end  P.  the  pressure  ot  the  cut  being  sufDclent 
to  hold  It  In  position  during  this  operation. 

Tbe  lower  view  In  Fig.  1  shows  a  bushing  F  which  bat 
an  internal  tapered  surface  at  a  very  slight  angle  with  the 
center  line.  The  angle  in  this  Instance  Is  so  small  that  the 
wedging  action  on  tbe  tapered  portion  of  the  arbor  would, 
under  ordinary  circumstances,  make  tbe  use  ot  an  arbor  presa 
necessary  in  order  to  remove  the  work  after  It  had  been 
machined.  The  two  ends  ot  the  arbor  C  are  flatted  at  Z  and 
centered  In  the  regular  manner:  and  a  nut  vr  with  a  U-tolIar 
y  Is  used  to  force  the  piece  onto  the  taper  .V.  as  in  the  pre- 
ceding Instance.  After  the  outside  turning  and  tbe  facing  of 
the  two  ends  C  and  T  has  been  done,  tbe  knurled  collar  X 


414 


MACHINERY 


January,  1916 


Fig.   1.     Methods  of  holding  Work  with  Cylindrical  Outer  Surface  and 
Tapered  Hole 

Is  spun  up  against  the  end  T  to  start  the  work  off  from  the 
taper.  Obviously  the  U-collar  is  removed  before  this  is  done. 
An  arrangement  of  this  liind  makes  the  use  of  an  arbor  press 
unnecessary,  and  results  in  the  saving  of  considerable  time. 

Holding'  Device  for  a  Small  Tapered  Forging 
The  work  shown  at  A  in  Fig.  2  is  an  example  of  a  piece 
which  could  not  be  held  securely  by  ordinary  methods.  The 
piece  was  a  small  steel  drop-forging  having  a  tapered  por- 
tion B,  the  Included  angle  of  which  was  10  degrees.  This 
tapered  part  was  unfinished  and  was  naturally  subject  to 
slight  variations.     The  upper  part  of  the  illustration  shows 


the  method  by  which  an  attempt  was  made  to  hold  the  work, 
that  was  entirely  unsuccessful.  A  two-Jawed  chuck  C  was 
equipped  with  a  set  of  Inserted  Jaws  E  which  were  formed 
to  the  taper  B  of  the  work,  and  these  jaws  were  held  in 
position  in  the  main  jaws  D  of  the  chuck,  by  means  of  the 
screws  G.  The  jaws  E  were  tongued  at  F  to  fit  the  main  jaws 
D.  It  was  found  that  any  attempt  to  machine  the  ball-end 
portion  of  the  work  resulted  in  a  loosening  of  the  hold  upon 
the  tapered  end  so  that  the  work  came  right  out  of  the  Jaws, 
no  matter  how  tightly  they  were  set  up. 

Occasionally  a  piece  would  remain  in  position  long  enough 
to  allow  the  machining  to  be  done,  but  the  greater  part  of 
the  pieces  could  not  be  held.  Another  method  was  therefore 
devised,  making  use  of  a  swivel  Jaw  in  order  to  compensate 
for  the  variations  in  the  rough  forgings.  The  lower  part  of 
the  illustration  shows  the  construction  of  the  device,  the  same 
two-Jawed  chuck  C  being  provided  with  a  set  of  special  jaws, 
one  of  which  L  was  of  the  same  construction  as  in  the  pre- 
ceding instance,  while  the  other  jaw  H  was  convexed  on  one 
side  to  fit  a  corresponding  surface  in  the  special  chuck-jaw 
J.  Provision  was  made  around  the  screw  K  for  a  limited 
amount  of  "float"  so  that  the  jaw  H  could  adapt  itself  auto- 
matically to  the  varying  contours  of  the  forging.  As  the 
jaws  were  set  up  on  the  work,  jaw  H  swung  sufficiently  to 


Method    of    holding    Small    Tapered    Drop-forging    and    Improved 
Method    which   oompensates   for   Variations   in   Size 


give  a  good  contact,  and,  therefore,  held  the  piece  securely. 
Had  the  tapered  portion  of  the  work  been  finished  before  this 
operation  took  place,  there  is  very  little  doubt  that  the  first 
method  would  have  given  satisfactory  results. 

Holding-  Devices  for  a  Tapered  Cast-iron  Sleeve 
The  work  shown  at  A  in  the  upper  part  of  Fig.  3  is  a  cast- 
iron  sleeve  on  which  no  machining  has  been  done,  and  which 
is  to  be  faced  on  both  ends,  tapered  and  recessed  as  indi- 
cated. For  the  first  setting  the  jaws  O  in  the  three-Jawed 
chuck  F  are  used  to  grip  the  work  by  the  Inside  of  the  flange, 
and  they  are  so  proportioned  that  they  do  not  interfere  with 
the  action  of  the  boring  tool  C  which  is  piloted  at  D  in  the 
bushing  E  in  the  chuck  body.  The  boring  tool  f  is  simply 
used  to  generate  a  true  running  surface  for  the  taper  tools 
which  follow  it,  In  order  that  they  may  not  be  influenced  by 
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irregularities  In  the  casting.    The  shank  of  the  bar  B  is  held 
in  the  turret  hole  In  the  usual  manner. 

The  seconrl  setting  of  the  work  is  shown  in  the  lower  por- 
tion of  the  illustration,  and  the  machining  to  be  done  during 
this  setting  was  the  facing  and  recessing  of  the  flange  end, 
to  bring  it  square  and  concentric  with  the  internal  taper. 
A  special  stool  tapered  "nose  piece"  H  was  screwed  onto  the 
end  of  the  spindle  to  receive  the  finished  part  of  the  work  A. 
A  steel  bushing  A'  was  set  centrally  In  the  face  of  the  nose 
piece  and  tapped  out  to  receive  the  screw  if.  The  work  was 
drawn  back  onto  the  taper  by  the  clamp  K  which  was  made 
to  obtain  a  three-point  bearing  on  the  rough  surface  J  of 
the  casting,  the  collar  //  being  Interposed  between  the  head 
of  the  screw  and  the  clamp  in  order  to  provide  a  spherical 
bearing  and  neutralize  the  stresses  on  both  the  work  and 
clamp.  The  facing  of  the  work  is  done  by  the  tool  0  on  the 
cut-off  slide;  and  attention  Is  called  to  the  method  of  setting 
up  this  tool  in  two  toolposts  P  in  order  to  give  rigidity.  The 
sizing  of  the  recess  Is  done  by  a  special  tool  In  the  turret. 
A  valuable  point  in  the  construction  of  this  device  Is  Its  com- 
pactness and  the  fact  that  it  is  practically  built  up  on  the 
spindle  itself,  so  that  there  Is  very  little  overhang. 

External  Holding-  Device  for  a  Tapered  Cast-iron  Flange 

The  method  shown  In  Fig.  4  is  somewhat  out  of  the  ordin- 
ary because  a  piece  of  this  kind  would  naturally  be  held  by 
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the  outside  of  the  flange  In  a  throe-jawod  chuck.  In  this  in- 
stance, however,  the  tapered  portion  being  somewhat  thin,  it 
was  decided  that  It  needed  some  sort  of  support  in  order  to 
lessen  the  possibility  of  chatter,  so  that  the  chuck-jaw  methi^.i 
was  deemed  unsuitable.  The  fixture  body  E  was  mado  if 
cast  iron  and  screwed  to  the  end  of  the  spindle.  It  was  pro- 
vided with  a  sliding  sleeve  B  which  was  forced  outward  by 
three  coil  springs  C  which  were  pocketed  in  both  the  body 
and  the  sliding  member  of  the  fixture.  In  setting  up  the 
work.  It  was  placed  In  the  taper  bushing  and  then  the  turret 
was  brought  up  until  the  floating  clamp  K  bore  against  the 
face  of  the  flange  and  carried  it  back  against  the  finished 
seat  I'.  This  clamp  was  a  loose  fit  on  the  stem  L  which  en- 
tered  the  hole   in   the   turret  and   was  provided   with   a   stiff 
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spring  M  thrusting  against  the  back  of  the  clamp  and  the 
collar  A'  on  the  stem.  The  pin  0  prevented  the  clamp  from 
being  forced  off  the  stem  by  the  action  of  the  spring.    While 
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Tig.    7.     Methods    of    holding    Automobile    Bevel    Ring    Gear    and 
Automohile   Flywheel 

the  clamp  was  held  firmly  against  the  face  of  the  flange,  the 
swinging  dogs  F  were  forced  into  the  edge  of  the  casting  by 
the  hollow  set-screws  J.  Attention  is  here  called  to  the 
position  of  the  pins  H,  these  being  set  well  back  beyond  the 
flange  so  that  as  the  dogs  swing  they  have  a  tendency  to 
hold  the  work  back  against  the  surface  P.  The  flat  springs 
G  serve  to  return  the  dogs  to  a  normal  position.  After  the 
work  is  located  in  the  fixture,  the  clamp  K  is  withdrawn  and 
the  turret  tools  brought  into  operation. 

Two  Methods  of  Holding-  a  Pump  Piston  Casting- 
The  casting  A  shown  in  Fig.  5  is  part  of  the  piston  for  a 
power  pump,  the  tapered  portion  of  which  has  been  ma- 
chined and  the  end  faced  in  a  previous  setting.  The  upper 
view  shows  the  original  design  for  the  fixture,  while  the 
lower  view  shows  a  much  superior  construction  which  -was 
adopted  in  place  of  the  original  device.  In  the  upper  view, 
the  work  A  is  located  from  the  previously  finished  tapered 
surface,  by  the  spring-actuated  floating  plug  B  which  Is  a  run- 
ning fit  in  the  body  of  the  casting  C.  the  latter  being  screwed 
to  the  spindle.  There  are  four  small  coil  springs  J  let  Into 
both  the  body  casting  C  and  the  plug  B.  and  a  key  G  prevents 
the  plug  from  turning.  The  forged  steel  link  E  is  square 
at  the  forward  end  and  bored  out  transversely  to  take  the 
pin  D  which  enters  the  wrist-pin  hole  in  the  piston.  This  pin 
Is  rounded  at  all  bearing  points  so  that  the  pressure  is  dis- 
tributed, and  the  casting  is  drawn  back  firmly  against  the 
finished  face  of  the  fixture  body  casting  C.  The  link  E  is  pre- 
vented from  turning  in  the  plug  B  by  means  of  a  Woodruff 
key  if.  The  rod  F  is  threaded  to  fit  the  end  of  the  link  E. 
and  passes  completely  through  to  the  rear  end  of  the  spindle 
where  It  is  operated  by  a  handw"heel,  as  illustrated  in  the 
lower  view.  Two  tools  L  and  E  are  used  to  face  the  end  of 
the  casting  and  cut  the  recess,  these  tools  being  held  In  four 
toolposts  N  on  the  tool-holder  M.  The  turret  lathe  used  for 
this  work  has  a  turret  of  the  flat  variety,  with  a  cross-feed 
movement,  allowing  facing  and  recessing  to  be  done  from  the 
turret. 


It  was  thought  that  the  overhang  from  the  spindle  was  en- 
tirely too  great  in  the  preceding  design,  so  the  one  shown 
In  the  lower  part  of  Fig.  5  was  adopted  In  its  place.  It  -will 
be  noted  that  in  this  case  the  entire  fixture  is  built  around 
the  spindle  in  such  a  way  that  excessive  overhang  is  avoided, 
and  a  much  better  design  made  possible.  The  body  casting 
0  of  the  fixture  is  screwed  to  the  spindle  and  the  sliding  taper 
sleeve  P  is  mounted  upon  it  as  far  back  toward  the  head  as 
possible.  The  coil  springs  Z  are  used  to  force  the  sleeve  Into 
the  tapered  part  of  the  work  A,  while  the  pin  y  simply  pre- 
vents too  great  a  movement  of  the  sleeve.  A  plug  S  is  fitted 
to  the  Inside  of  the  spindle  and  held  In  position  by  the  screw. 
This  plug  Is  splined  to  receive  the  key  X  in  the  link  R  which 
is  of  similar  construction  to  that  previously  described.  The 
pin  Q  Is  the  same  as  that  in  the  upper  view;  the  draw-back 
rod  T  Is  threaded  with  a  coarse-pitch  left-hand  thread  at  the 
forward  end  and  serves  to  draw  the  pin  Q  back,  through  the 
medium  of  the  link  R,  until  the  end  of  the  work  comes  against 
the  finished  face  of  the  body  0  of  the  fixture.  The  collar  W 
is  threaded  to  the  rear  end  of  the  spindle  and  the  rod  T 
passes  through  it  and  is  keyed  to  the  handwheel  U.  The 
thrust  washer  V  Is  of  hardened  steel  and  Is  Interposed  be- 
tween the  hub  of  the  handwheel  and  the  collar.  It  will  be 
noted  that  although  the  taper  portion  of  the  work  Is  used  as 
the  locating  point  to  center  it,  still  the  work  is  drawn  back 
firmly  against  the  squared  up  end  of  the  fixture  so  that  the 
longitudinal  location  is  assured. 

Fixtures  for  Holding-  a  Taper  Hub  Castlnsr 

The  work  shown  at  A  In  Fig.  6  Is  a  hub  casting  which  is 
provided  with  a  boss  D  for  holding  purposes.  This  boss  has 
been  drilled  and  tapped  in  a  previous  operation  so  that  it  is 
approximately  concentric  with  the  body  of  the  casting.  The 
fixture  body  B  is  of  cast  iron,  and  is  screwed  to  the  spindle  In 
the  usual  manner.  This  casting  has  three  shallow  Internal 
ribs  C  which  are  bored  to  the  taper  of  the  outside  of  the 
work,  the  remainder  of  the  inner  surface  being  relieved.  The 
draw-rod  E  is  threaded  at  the  forward  end  to  fit  the  tapped 
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out  portion  of  the  hub  on  the  work,  which  is  drawn  back 
Into  the  fixture  by  means  of  a  handwheel  at  the  rear  end  of 
the  spindle,  as  in  the  instance  previously  described.  The  rod 
E  passes  through  a  bushing  F  in  the  spindle,  which  serves  to 
hold  it  approximately  central  so  that  it  will  enter  the  threaded 
part  of  the  casting  without  trouble.  There  is  a  clearance  of 
1/16  inch  in  the  hole  to  allow  for  variations  in  concentricity. 
A  series  of  stepped  tools  and  reamers  are  used  in  the  in- 
terior work,  one  of  these  reamers  being  shown  at  /  mounted 
on  the  shank  K  which  is  hung  in  the  floating  holder  L  in  the 
turret.  The  tool  (J  carried  in  the  two  tool-holders  H  on  the 
front  of  the  cut-off  slide,  Is  used  to  face  the  flange  while  the 
turret  tools  are  working  on  the  Interior,  a  similar  tool  at 
the  rear  of  the  slide  being  used  for  finish-lacing. 

The  second  setting  of  the  work  Is  shown  in  the  view  in 
Fig.  6,  the  previously  machined  internal  taper  and  the  face 
of  the  flange  being  used  as  locating  points.  The  body  of  the 
fixture  R  is  made  of  cast  iron  and  screwed  to  the  end  of  the 
spindle.  It  is  provided  with  a  central  plug  P  which  Is 
drawn  back  against  the  finished  pad  by  the  nut  and  washer 
at  Q.  On  this  plug  a  tapered  bushing  M  is  mounted,  this 
bushing  being  of  hardened  steel,  ground  to  the  correct  taper 
and  arranged  so  that  it  is  a  nice  sliding  fit  on  the  plug  P. 
The  coll  spring  0  forces  the  bushing  outward  so  that  it  is 
always  in  position  In  the  taper  of  the  work,  and  the  pin  N 
limits  its  movement  according  to  the  length  of  the  slotted 
hole.  Three  hook-bolts  S  are  provided  in  the  face  of  the 
body  casting  120  degrees  apart,  and  these  serve  to  draw  the 
flange  back  Into  position  against  the  face  of  the  fixture,  thus 
Insuring  longitudinal  location,  while  the  tapered  bushing 
centers  the  work.  The  boring-bar  T  Is  used  to  true  up  the 
hole  and  the  tool  O  Is  used  for  facing.    A  cutting-otf  tool  on 
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Fig.    10.     Another    Chuclung    Application    for    holding    Tapered    Work 

the  rear  of  the  cut-oft  slide  removes  the  superfluous  part  of 
the  hub  before  the  facing  operation  takes  place.  This  tool 
is  not  shown  in  the  illustration. 

Method  of  Holdlnir  a  Bevel  Rlntr  Gear 
The  work  A  shown  in  the  upper  part  of  Fig.  7  Is  a  ring 
gear  for  an  automobile,  the  blank  being  an  alloy  steel  drop- 
forging  on  which  no  machining  has  been  done.  A  set  of 
special  chuck  jaws  is  used  to  hold  the  work  and  the  machine 
used  is  a  Bullard  vertical  turret  lathe.  It  Is  well  to  note 
that  fixtures  and  holding  devices  designed  for  use  on  this 
type  of  machine  must  be  proportionately  heavier  than  those 
designed  for  use  on  the  horizontal  type  of  machine,  as  the 
machine  Itself  is  heavier,  more  power  and  heavier  tools  are 
used  in  machining,  and  the  work  is  generally  of  a  much 
more  massive  character.  The  work  is  set  up  on  three  round 
pointed  raising  buttons  B  which  rest  in  the  screw  holes  of 
the  jaws.  The  jaws  C  are  formed  at  an  angle  D  correspond- 
ing to  that  on  the  outside  of  the  forging,  and  this  angle  has 
a  tendency  to  draw  the  gear  blank  down  on  the  pins  B  In  the 
jaws  to  give  an  excellent  three-point  support.  The  Jaws  them- 
selves are  keyed  at  E  to  the  sub-jaws  In  the  table.  The  tool 
F  is  held  in  a  regular  tool-bolder  O  In  the  main  bead  turret 
and  is  used  to  bore  the  hole  and  face  and  cut  out  the  recess 
in  the  blank. 

Method  of  Holdlntf  an  Automobile  Clutch  Flywheel 

The  work  K  shown  In  the  lower  portion  of  Fig.  7  Is  a  goofi 
example  of  a  piece  of  taper  work  which  would  be  very  diffi- 
cult to  bold  unless  provision  were  made  In  the  casting.  In 
this  case  a  chucking  ring  /.  Is  added  to  the  casting,  thus  pro- 
viding a  straight  surface  which  can  be  readily  grasped  In  the 
chuck   jaws  X.    These  jaws  are   of  special   design,  being  cut 
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away  so  that  the  rim  of  the  wheel  can  be  faced  or  under-cut 
with  this  setting  of  the  work.  The  Jaws  are  keyed  to  the 
sub-jaws  of  the  table  at  0.  The  work  is  supported,  as  in  the 
former  Instance,  on  the  three  raising  buttons  M  which  strike 
against  the  web  of  the  wheel.  A  special  three-cutter  bar  P 
is  used  to  bore  and  ream  the  center  hole  in  the  wheel.  The 
tools  R  and  B  are  used  for  boring,  and  the  flat  cutter  T, 
having  a  floating  action  which  allows  it  to  follow  the  previ- 
ously bored  hole,  does  the  finishing.  The  shoulder  Q  is  also 
machined  at  this  setting,  and  is  used  for  locating  the  work 
when  machining  the  other  side  of  the  wheel  and  the  clutch 
taper.  A  chucking  ring  may  often  be  applied  to  a  casting  to 
facilitate  the  holding  of  tapered  work,  providing  a  great 
number  of  castings  have  not  been  made  up  previous  to  the 
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designing  of   the   holding   devices.     This   is   an   excellent  ex- 
ample of  the  value  of  forethought  in  design. 

Fixture  for  Holding-  a  Piece  of  Electrical  Work 
The  piece  shown  at  A  in  Fig.  S  has  been  partially  machined 
in  a  previous  setting,  but  the  work  remaining  to  be  done 
must  be  concentric  and  square  with  the  tapered  portion.  The 
fixture  base  B  is  made  of  cast  iron  and  it  is  centered  on  the 
table  by  means  of  the  stud  C  which  enters  the  central  hole 
in  the  table.  The  fixture  is  held  down  by  means  of  three 
T-bolts  K  which  enter  the  slots  in  the  face  of  the  table. 
These  are  clearly  shown  in  the  upper  view.  The  work 
locates  on  the  sliding  taper  sleeve  E  and  the  flange  is 
clamped  down  onto  the  finished  pad  of  the  fixture  by  the 
three  clamps  H.  Attention  is  called  to  the  fact  that  the 
studs  J  are  screwed  tightly  into  the  base  of  the  fixture  and  a 
nut  and  washer  provided  at  the  upper  end  so  tliat   wear  of 


threads  cut  in  cast  iron  is  eliminated.  There  are  four  coil 
springs  F  which  are  so  proportioned  that  they  but  little 
more  than  hold  up  the  weight  of  the  tapered  sleeve,  so  that 
when  the  casting  is  placed  on  the  fixture  the  weight  is  suf- 
ficient to  bring  the  flange  down  on  the  pad  G,  thereby  facili- 
tating the  clamping.  A  sheet  steel  plate  D  Is  held  in  place 
by  the  two  screws  L  and  simply  acts  as  a  cover  to  keep  the 
chips  from  accumulating  in  the  pocket  of  the  casting.  This 
is  an  excellent  example  of  a  simple  fixture  for  handling  work 
having  an  internal  tapered  surface. 

Method  of  Holdlnif  a  Tapered  Electrical  Part 

The  work  A  shown  in  Fig.  9  is  to  be  machined  at  B,  C,  D, 
E,  F,  and  G,  and  it  is  held  for  the  first  setting  in  the  jaws  E 
by  the  straight  inner  surface  L.  These  jaws  are  keyed  at  3i 
in  the  usual  manner.  The  outer  taper  D  is  machined  by 
setting  over  the  main  head  to  the  correct  angle  and  then 
turning  with  the  tool  J  held  in  the  bar  H.  The  methods  of 
machining  the  surfaces  B  and  C  in  this  setting  are  obvious. 
In  the  second  setting  of  the  work,  the  piece  Is  dropped  down 
into  the  pot  casting  .V  until  the  flange  strikes  the  three  pins 
<}  in  the  upper  edge.  These  pins  are  equally  spaced  and 
serve  as  a  three-point  support  for  the  flange.  The  taper 
sleeve  D  is  supported  in  the  base  of  the  casting  by  three 
springs  Z  which  are  so  proportioned  as  to  barely  support 
the  weight  of  the  sleeve.  The  pot  casting  X  is  centered  on 
the  table  by  means  of  the  bushing  U  on  the  stud  7'.  the  lat- 
ter being  clamped  down  by  the  nut  V.  The  entire  fixture 
is  held  down  on  the  table  by  the  screws  P  which  draw  up 
on  shoes  Q  in  the  table  T-slots.  The  work  is  clamped  by 
the  collar  W  in  which  the  nut  X  has  a  spherical  bearing. 
The  collar  W  Is  relieved  so  that  it  bears  on  three  points  on 
the  rough  inner  casting.  A  socket  wrench  y  is  provided  to 
tighten  the  clamp.  In  machining,  the  tool  S  held  in  the 
side  head  is  utilized  to  cut  the  recess  and  face  and  turn  the 
flange. 

Method  of  Holdlner  a  Taper  Pot  Castlner 

The  pot  casting  A  shown  in  Fig.  10  Is  another  example 
of  a  piece  of  work  to  which  it  was  necessary  to  add  a  chuck- 
ing ring  in  order  to  hold  and  machine  it  to  the  best  advan- 
tage. In  this  case  the  piece  was  to  be  machined  on  the  faces 
C,  D,  E,  and  F.  i.  e.,  all  over  with  the  exception  of  the  in- 
ternal relieved  surface  which  was  left  in  an  unfinished  state. 
The  chucking  ring  B  was  cast  to  an  angle  of  20  degrees 
from  the  perpendicular,  and  the  jaws  G  were  made  to  a 
corresponding  angle  so  that  they  drew  down  on  the  pot 
while  centering  it  at  the  same  time.  The  boring-bar  J.  hav- 
ing a  tool  L  at  its  lower  end,  was  used  to  machine  the  inside 
tapered  surface  C,  the  head  being  set  to  the  proper  angle; 
and  the  tool  K  in  the  side  head  faced  the  end  E  at  the  same 
time.  In  the  second  setting  of  the  work,  the  base  JV  is  cen- 
tered on  the  table  by  means  of  a  plug  0  and  is  held  down 
by  the  screws  P  which  enter  shoes  Q  in  the  table  T-slots.  It 
will  be  noted  that  in  this  fixture  there  are  no  projections 
beyond  the  casting  wliich  is  being  machined,  so  that  it  pre- 
sents a  very  clean  and  neat  appearance. 

The  method  of  clamping  this  piece  is  somewhat  out  of  the 
ordinary,  there  being  very  little  surface  on  which  to  gain  a 
liearing.  The  relieved  portion  on  the  inside  of  the  casting 
was  only  '4  inch  thick.  The  inner  hub  on  the  fixture  body 
casting  A'  was  machined  to  a  slight  angle  and  the  end  of 
the  clamp  R  was  tapered  at  S  to  correspond.  It  will  be 
seen  that  when  the  nut  at  T  Is  set  up,  the  tendency  of  the 
clamp  is  to  crowd  outward  into  the  relieved  portion  of  the 
casting  so  that  there  is  no  danger  of  its  slipping  off  the 
offset.  The  clamps  are  slotted  in  order  to  permit  rapid 
removal.  The  ring  Jf  Is  a  loose  piece  in  this  instance,  and 
is  slipped  into  the  casting  before  it  is  placed  on  the  fixture. 
In  this  operation  the  side  head  turns  the  taper,  removing  the 
chucking  ring  B  at  the  same  time.  The  taper  Is  generated 
by  means  of  a  side-head  forming  attachment  described  in  a 
previous  article. 

Method  of  Holding  a  Thin  Taper  Casting  of  Large  Size 

The  work  A  shown  in  Fig.  11  is  of  considerable  size  and 
its  sections  are  somewhat  thin,  requiring  careful  handling 
in  order  to  avoid  distortion.     The  body  B  of  the  fixture  Is 
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centered  on  the  tahle  by  means  of  the  plug  F  which  ex- 
tends up  through  the  body  of  the  fixture  and  is  threaded  at 
Its  upper  portion  G  to  receive  the  nut  J.  A  U-washer  K  is 
thereby  brought  down  onto  the  top  of  the  hub.  The  work 
Is  located  from  the  internal  tapered  surface  on  the  sleeve  D 
which  is  ribbed  at  three  points  to  take  care  of  the  inequali- 
ties of  the  casting.  There  are  three  springs  E  which  sup- 
port this  sleeve.  A  three-point  support  for  the  flange  Is 
provided  by  the  hardened  steel  pins  C  in  the  base  of  the  fix- 
ture. The  screws  E  hold  the  fixture  down  on  the  table  by 
means  of  the  shoes  L  in  the  table  T-slots.  The  tool  M  in 
the  side  head  is  used  to  generate  the  outside  taper  by  means 
of  a  forming  attachment,  while  the  thread  is  cut  on  the 
hub  by  the  thread  chasing  attachment  of  the  main  head. 

The  method  of  holding  the  piece  for  the  second  setting  Is 
somewhat  out  of  the  ordinary,  the  outside  taper  being  used 
as  a  locating  point  in  the  internal  tapered  portion  of  the 
fixture  casting  N.  This  piece  is  fastened  to  the  base  0  of 
the  fixture  by  the  screws  P,  a  shoulder  being  provided  on 
the  former  casting  in  order  to  make  tlie  location  positive. 
The  centering  stud  S  locates  the  fixture  on  the  table  and  the 
screws  T  hold  it  down  by  means  of  the  shoes  V  In  the  table 
T-slots.  The  threaded  collar  Q  Is  supported  by  three  coll 
springs  R  and  has  a  spherical  bearing  at  W  in  the  interior 
of  the  fixture.  After  the  work  has  been  dropped  down  into 
the  pot,  the  socket  wrench  X  Is  Inserted  in  the  square  hole 
of  the  nut  Q  and  the  piece  drawn  down  into  its  taper  seat. 
The  spherical  bearing  at  W  is  designed  to  equalize  varia- 
tions between  the  thread  and  the  tapered  portions.  Open- 
ings y  are  provided  in  the  outer  wall  of  the  fixture  so  that 
chips  may  be  readily  removed.  It  will  be  noted  that  In  both 
the  first  and  second  settings  of  this  piece,  the  fixtures  are 


ALIGNING  THE  PROPELLING  SHAFTING 
OF   SHIPS 

BV   N.    I.   MOSBER- 

In  the  following  article  a  plan  view  of  the  shafting  of  a 
twin-screw  ship  Is  shown  in  Fig.  1,  which  illustrates  the 
crankshafts,  thrust  bearings,  line  and  propeller  shafts.  The 
position  of  the  forward  bulkhead  is  shown  at  A  and  the  after 
engine  room  bulkhead  at  B.  The  spring  bearings  of  the  line- 
shafts,  located  in  the  shaft  alleys,  are  indicated  at  C  and  D; 
E  shows  the  inboard  bearing  of  the  stern  tube;  F  shows 
the  outboard  bearing  of  the  stern  tubes;  and  G  shows  the 
after  strut  bearings.  The  bearings  E,  F  and  G  are  in  contact 
with  the  water  and  are  ordinarily  lined  with  Lignumvitae 
wood.  This  article,  with  the  aid  of  the  illustrations,  shows 
a  method  of  establishing  shaft  centers  for  the  aligning  o(  the 
propeller  and  lineshafts  of  ships.  There  are  a  number  of 
methods  used  In  doing  this  work  and  any  of  them  will  give 
satisfactory  results  if  carefully  carried  out. 

For  the  most  part  the  lining  up  of  shafting  and  machine 
tools  in  and  about  shops  is  accomplished  by  the  use  of 
piano  wire,  its  use  being  preferable  for  this  kind  of  work 
owing  to  its  high  tensile  strength  which  enables  it  to  be  drawn 
very  tight  without  breaking.  A  test  on  the  Riehle  testing 
machine  indicated  a  breaking  strain  of  130  pounds  on  piano 
wire  0.020  inch  in  diameter,  or  24  gage  wire.  Fig.  2  shows  a 
small  wire  winch  that  is  made  especially  for  setting  lines; 
and  the  construction  of  this  winch  is  such  that  the  wire  can 
be  adjusted  while  under  tension.  This  device  has  proved  Ita 
usefulness  many  times  in  shop  work,  more  especially  In  lin- 
ing up  combined  air  and  circulating  pumps,  engines,  planer 
beds,  shafting,  etc. 
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Ship,    showing    Crankshafts,   Thrust  Bearings  and   PropeUor  Shafu 


so  designed  that  they  support  the  walls  of  the  casting 
against  the  pressure'  of  the  cut  and  thereby  tend  to  elimi- 
nate distortion  and  chatter. 

•  *  * 
The  Electric  Power  Club,  which  met  at  Hot  Springs,  Va., 
November  8  to  10,  inclusive,  has  amended  its  constitution  so 
as  to  include  as  members  manufacturers  of  transformers  and 
industrial  control  apparatus.  Five  companies  manufacturing 
this  class  of  apparatus  were  elected  to  membership,  making 
the  membership  thirty-tour  companies  in  the  electrical  indus- 
try. In  the  work  of  standardization  of  motors  and  generators, 
a  number  of  changes  in  existing  commercial  ratings  were 
made  to  bring  them  within  the  limits  established  by  the  new 
rules  of  the  American  Institute  of  Electrical  Engineers.  The 
allowable  variation  in  voltage  at  which  motors  will  operate 
successfully  was  fixed  at  10  per  cent  above  or  below  the  rated 
voltage.  The  starting  torque  for  continuous  duty  polyphase 
induction  motors  with  full  voltage  applied  was  standardized  as 
not  less  than  150  per  cent  of  full  load  torque  for  two-,  four- 
and  six-pole  motors,  125  per  cent  for  eight-,  ten-  and  twelve- 
pole  motors;  and  100  per  cent  for  fourteen-pole  motors.  The 
maximum  torque  for  such  machines  shall  not  be  less  tlian 
200  per  cent  of  full  load  torque.  For  direct-current  motors, 
the  variation  of  speed  from  full  load  cold  to  full  load  hot 
was  fixed  as  not  to  exceed  10  per  cent,  based  on  the  full  load 
speed  hot.  No  change  was  made  in  the  present  basis  of  rat- 
ing for  continuous  duty  motors  and  generators  used  for  gen- 
eral purposes,  rir.,  40  per  cent  centigrade  rise  in  temperature 
at  full  rated  load  with  a  25  per  cent  overload  temperature 
guaranteed  for  two  hours. 


The  writer  will  endeavor  to  illustrate  and  explain  two 
methods  that  are  practiced  at  the  present  time  In  lining  up 
shafting  in  ships'  hulls.  In  the  construction  of  the  hull. 
the  main  engine  foundation  is  built  to  the  height  and  angle 
laid  down  in  the  drawings,  and  from  this  foundation  the 
crankshaft  centers  will  be  figured.  Having  determined  these 
centers,  a  line  can  be  set  at  the  proper  distance  from  the 
ship's  center  line.  In  twin-screw  ships  the  propeller  shaft 
usually  runs  at  a  slight  angle  to  the  center  line  of  the  ship, 
and  these  angles  must  be  carefully  taken  into  consideration 
when  setting  the  crankshaft  center  line.  After  setting  the 
line  carefully,  which  line  will  be  secured  to  the  fore-and-aft 
bulkheads  of  the  engine  room,  a  small  hole  will  be  drilled 
in  the  fore-and-aft  bulkheads,  which  represents  the  center  of 
the  crankshaft.  Around  this  center  will  be  cut  a  hole  large 
enough  for  the  Installing  of  the  after  bulkhead  flange,  but 
care  must  be  taken  before  cutting  out  the  center  to  scribe  a 
circle  on  the  bulkhead  and  mark  it  conspicuously  with  a 
center  punch,  so  that  the  original  center  can  be  found  If  It 
is  necessary. 

Having  established  the  shaft  center  on  the  engine  room 
bulkheads,  the  next  consideration  will  be  the  centering  of 
the  after  strut  bearings.  The  strut  and  stern  lube  castings 
are  usually  roughly  machined  in  the  shop  to  within  v;  inch 
of  the  finished  size.  These  castings  are  first  set  in  place 
and  secured  to  the  hull  by  the  ship-fitters,  the  location  to  be 
determined  by  the  plan  of  the  shafting  laid  down  in  the 
ship  drawings,  as  shown  in  Fig.  1.    After  having  found  the 
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center  of  the  rough-bored  hole  in  the  strut,  a  parallel  strip 
about  1%  inch  square  is  secured  to  the  end  of  the  strut 
casting,  as  shown  in  Fig.  3,  this  parallel  piece  being  leveled 
In  a  horizontal  plane  and  its  top  edge  set  Vi  inch  above  the 
actual  center  of  the  shaft,  so  that  a  center  point  can  be 
sunk  into  the  parallel  to  receive  the  compass  point. 

Now  that  the  shaft  center  has  been  determined  in  the  after 
strut,  a  parallel  piece  of  the  same  dimensions  will  be  secured 
t)  the  after  engine  room  bulkhead  in  the  same  manner  as 
the  strut,  and  over  it  will  be  an  electric  light  with  a  reflector, 
as  shown  In  Fig.  3.  By  this  method  the  transit  can  pick 
up  the  parallel  edges  very  accurately,  and  the  work  may  be 
performed  at  night  as  well  as  by  daylight.  After  having 
established  the  two  end  centers,  as  described,  the  same  type 
of  parallel  pieces  will  be  secured  at  as  many  intermediate 
points  as  the  occasion  demands,  assuming  one  at  each  end 
of  the  stern  tube  casting,  which  will  also  be  assumed  to  be 
secured  the  same  as  the  strut,  fairly  close  to  the  dimensions 
given  on  the  shaft  plan.  Having  placed  as  many  of  the  par- 
allel pieces  as  required,  the  next  operation  will  be  to  paint 
their  edges  red,  white,  blue,  green  or  any  other  striking  color 
that  may  be  on  hand;  and  by  setting  up  the  surveyor's  transit 
In  a  position  Just  aft  of  the  strut  bearing,  the  operator  can 
pick  up  the  extreme  aft-and-fore  parallels,  and  the  intermediate 
parallels  can  be  adjusted  to  line  up  exactly  with  them. 

The  object  of  the  different  colors  on  the  parallel  strips  is 
to  make  them  more  noticeable  to  the  eye  of  the  transit  opera- 
tor. Now  that  the  line  on  the  horizontal  plane  has  been 
established  we  turn  to  the  work  of  the  vertical  line,  which 
may  be  accomplished  in  the  following  manner:  Set  the 
transit  to  pick  up  the  center  line  on  the  after  strut  and 
engine  room  bulkhead  parallel  pieces,  then  take  a  square  white 
card,  say  3  by  6  inches  in  size,  and  draw  a  vertical  pencil 
line  in  the  center  square  with  the  base.  Then  place  the  card 
on  the  parallel  piece  already  set  in  the  stern  tube,  and  move 
the  card  until  the  transit  operator  can  pick  up  the  black 
pencil  line.  Next  carefully  scratch  a  line  on  the  parallel 
piece  to  correspond  with  the  pencil  line.  Continue  this  oper- 
ation at  each  of  the  parallel  pieces  and  you  will  have  estab- 
lished a  line  in  the  vertical  plane;  and  from  these  points 
with  the  square,  scratch  a  line  across  the  face  of  each  of  the 
parallels.  Then  with  the  hermaphrodite  calipers  set  at  H 
inch,  you  will  scratch  the  point  Vi  inch  below  the  parallel 
face,  which  gives  the  shaft  centers,  and  from  these  centers 
the  dividers  will  scribe  a  circle  for  setting  up  a  boring-bar. 


Fiff.    2.     SmaU  Wire   Winch   used  for   setting:  Wire  Lines 

After  having  set  the  portable  boring-bar  carefully  to  the 
circle,  the  bar  is  ready  for  boring  the  struts  or  stern  tube, 
as  the  case  requires. 

The  aligning  of  the  spring  bearing  may  be  taken  from  a 
piano  wire  set  up  to  the  center  mark  in  the  stern  tube  and 
the  engine  room  bulkhead  center  marks;  and  the  spring 
bearings,  which  are  finish-bored  in  the  shop,  are  adjusted  to 
the  line.  Where  it  is  not  practical  to  use  a  surveyor's  transit, 
the  following  method  is  recommended:  Establish  shaft  cen- 
ters as  above  described,  and  measure  the  distances  between 
the  strut  bearing  and  the  engine  room  bulkhead;  then 
stretch  a  piano  wire  between  two  fixed  centers  on  the  fioor  of 
the   mold    loft    or   the   machine   shop,    which    will    be   spaced 


equal  to  the  distance  between  the  engine  room  bulkhead 
and  strut,  and  attach  a  weight  of,  say,  100  pounds  to  the 
piano  wire,  allowing  the  wire  to  run  over  a  sheave  about  4 
inches  in  diameter  or  over  the  wire  winch  shown  in  Fig.  2. 
Set  the  wire  level  at  each  end  with  the  aid  of  the  transit, 
and  on  the  floor  of  the  shop  lay  out  the  points  where  the 
bearings  and  stern  tube  bearings  will  come.  At  these  points, 
use  the  transit  to  measure  the  amount  of  sag  in  the  line, 
setting  the  amounts  down  carefully  for  reference  w^hen  the 
line  is  re-set  in  the  ship's  hull. 

Care  must  be  taken  to  use  the  same  weight  that  was 
applied  in  determining  the  sag  of  line  in  the  shop  set-up. 
The  method  of  establishing  the   center  mark   from  the  wire 


Fig.  3.     Eough-bored  Hole 


Strut  with  Parallel  Strip  secured  to  End 
of  Caatinr 


can  be  done  with  the  hermaphrodite  calipers  by  setting  the 
radius  to  the  required  dimensions  and  establishing  trial  cen- 
ters, just  ticking  the  line  from  four  positions.  After  actually 
establishing  the  center  marks,  scribe  a  small  circle  around 
each  mark  so  that  it  may  be  picked  up  at  a  glance.  The 
ordinary  portable  boring-bar,  with  a  special  spider  casting 
for  securing  the  bar  to  the  strut  and  stern  tube  castings, 
can  be  used  for  this  work.  Great  care  must  be  exercised  in 
setting  up  the  bar  to  the  center  marks  already  established. 

The  shafts  installed  in  ships  before  launching  are  the  pro- 
peller shafts  and  lineshafting  that  extends  through  the  stern 
tube  bearings.  This  installation  is  completed  and  the  stuffing- 
boxes  are  packed  and  glands  secured;  but  it  may  be  advisable 
to  re-align  the  shafting  after  the  ship  is  in  the  water,  as 
it  has  been  found  that  an  alignment  may  be  perfect  when  the 
ship  is  in  dry  dock  and  askew  when  in  the  water,  so  that 
in  all  cases  the  alignment  should  be  checked  up  after  the 
ship  has  been  launched.  This  can  be  done  by  breaking  the 
coupling  joints  and  testing  the  opening  between  the  faces  of 
the  coupling  with  feelers,  as  no  more  positive  proof  is  needed 
than  to  know  that  the  faces  of  the  shaft  flanges  are  parallel 
with  each  other  before  bolting  them  together,  since  the  faces 
of  all  shaft  couplings  are  squared  up  on  centers  and  carefully 
tested  before  leaving  the  machines. 
*     *     * 

LUBRICANT  FOR  THREAD  CUTTING 
The  Geometric  Tool  Co.,  New  Haven,  Conn.,  publishes  a 
periodical  called  Threads.  In  the  August  number  the  follow- 
ing receipt  for  the  "best  lubricant"  for  general  threading  is 
given:  40  gallons  of  water;  10  gallons  of  mineral  lard  oil  (of 
such  quality  as  Union  Petroleum  Co.'s)  ;  2V<  pounds  soda  ash 
(no  more  nor  less) ;  and  10  ounces  borax.  Take  a  barrel  of 
about  fifty  gallons'  capacity  and  have  it  steamed  and  washed 
free  from  all  deposits  of  glue  and  other  residue.  Tap  the 
barrel  at  the  bottom  for  a  spigot,  and  elevate  it  about  eighteen 
inches  from  the  floor.  Weigh  the  2%  pounds  of  soda  ash 
(caustic  soda  or  caustic  potash  will  not  do).  Thoroughly 
dissolve  this,  with  the  ten  ounces  of  borax,  in  a  bucket  of 
hot  water.  Place  in  the  mixing  barrel.  Then  fill  the  barrel 
about  three-quarters  full  of  water,  and  after  agitating  this 
mixture  of  water  and  alkali,  allow  it  to  stand  at  least  thirty 
minutes.  Then  add  the  ten  gallons  of  mineral  lard  oil.  Upon 
slight  agitation  the  combination  of  oil  and  alkali  water  will 
turn  white,  resembling  milk. 
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ANNUAL  MEETING  OF  THE  A.  S.  M.  E. 

The  thirty-sixth  annual  meeting  of  the  American  Society  of 
Mechanical  Engineers  was  held  at  the  Engineering  Societies 
Bldg.,  New  York  City,  December  7  to  10,  inclusive.  A  large 
attendance  was  registered  and  many  papers  of  engineering 
interest  were  presented  and  discussed. 

President  Brashear's  address  at  the  opening  session  Tuesday 
evening  was  "Science  in  Jts  Relation  to  Engineering."  Dr. 
Brashear,  in  a  very  charming  way,  showed  the  interrelation 
of  science  and  modern  engineering  and  how  engineering  has 
been  benefited  by  some  of  the  researches  of  scientists  that  to 
the  layman  might  appear  to  be  of  little  practical   value. 

Wednesday  morning,  following  the  reports  of  the  commit- 
tees, a  memorial  service  was  held  in  memory  of  the  late 
Frederick  W.  Taylor,  past  president  of  the  society,  notable 
for  his  scientific  management  work.  Henry  R.  Towne  pre- 
sided. 

The  machine  shop  session  Wednesday  afternoon  was  well 
attended.  The  two  papers,  "Automatic  Mechanical  Control 
of  Lathes  and  Screw  Machines,"  by  L.  D.  Burlingame,  and 
"Electric  Operation  and  Automatic  Electric  Control  for  Ma- 
chine Tools,"  by  L.  C.  Brooks,  were  of  much  general  interest, 
as  was  shown  by  the  lively  discussions. 

The  entertainment  features,  as 
usual,  were  well  carried  through. 
Following  the  president's  address  Tues- 
day evening,  was  the  reception  of  the 
members  and  their  friends  by  the 
newly  elected  president.  Dr.  Jacobus, 
the  retiring  president,  Dr.  Brashear, 
the  secretary,  Calvin  W.  Rice,  and 
past-president  F.  R.  Hutton,  and  ladies. 
The  remainder  of  the  evening  wa.s 
given  over  to  social  intercourse  and 
dancing.  On  Wednesday  evening  a  de- 
parture was  made  from  the  usual  Wed- 
nesday evening  lecture  by  holding  a 
smoker.  A  short  vaudeville  entertain- 
ment was  given  by  some  excellent 
talent.  On  Thursday  evening,  tlu> 
annual  reunion,  dinner  and  dance  was 
given  at  the  Hotel  Astor.  The  excur- 
sions at  this  meeting  differed  from 
those  of  previous  years  in  that  there 
were  a  few  of  exceptional  interest 
rather  than  many  of  ordinary  interest. 

The  following  officers  were  elected 
for  the  year:  D.  S.  Jacobus,  president; 
W.  B.  Jackson,  J.  Sellers  Bancroft,  and 
Julian  Kennedy,  vice-presidents;  John 
H.  Barr,  John  A.  Stevens,  H.  De  B. 
Parsons,  managers;   W.   H.  Wiley,  treasurer. 

The  professional  papers  presented  are  given  below: 

"Design  of  Fire  Tube  Boilers  and  Steam  Drums,"  by  F.  W. 
Dean. 

"A  Novel  Method  of  Handling  Boilers  to  Prevent  Corrosion 
and  Scale,"  by  Allen  H.  Babcoek. 

"Gas  Producers  with  By-Product  Recovery,"  by  A.  H.  Lymn. 

"Modern  Electric  Elevator  and  Elevator  Problems,"  by 
David  Lindquist. 

"The  Application  of  Engineering  Methods  to  the  Problems 
of  the  Executive,  Director  and  Trustee,"  by  HoUis  Godfrey. 

"Turbines  vs.  Engines  in  Units  of  Small  Capacities,"  by 
J.   S.  Barstow. 

"The  Connors  Creek  Plant  of  the  Detroit  Edison  Co,"  bv 
C.  F.  Hirshfeld. 

"Proportioning  Chimneys  on  a  Gas  Basis."  by  A.  L.  Menzin. 

"Higher  Steam  Pressures."  by  Robert  Cramer. 

"Heating  by  Forced  Circulation  of  Hot  Water  in  Textile 
Mills,"  by  Albert  G.  Duncan. 

"Relative  Value  of  Private  and  Purchased  Electric  Power 
for  Textile  Mills,"  by  Frank  W.  Reynolds  and  Dan  Adams. 

"The  Engineer  and  the  Business  of  Fire  Insurance,"  by 
Joseph   P.  Gray. 

"Automatic  Mechanical  Control  of  Lathes  and  Screw  Ma- 
chines." by  L.  D.  Burlingame. 

"Electric  Operation  and  Automatic  Electric  Control  for 
Machine  Tools."  by  L.  C.  Brooks. 

"Report  on  Safety  Code  for  the  Use  and  Care  of  Abrasive 
Wheels." 


Savld  S.   Jacobus,   president  of  tho   A 


"Operation   of  Parallel   and   Radial  Axles  of  a  LocomotiTe 
by  a  Single  Set  of  Cylinders,"  by  Anatole  Mallet. 

"Four-wheel  Trucks  for  Passenger  Cars,"  by  Roy  V.  Wright. 

"The  Heat  Insulating  Properties  of  Commercial  Steam  Pipe 
Covering."  by  L.  B.  McMillan. 

"Performance  and  Design  of  High  Vacuum  Surface  Condens- 
ers." by  George  H.  Gibson. 

"Circulation  in  Horizontal  Water  Tube  Boilers,"  by  Paul  A. 
Bancel. 

"Unique  Hydraulic  Power  Plant  at  the  Henry  Ford  Farms," 
by  Mark  A.  Replogle. 

"The  Flow  of  Air  Through  Thin-plate  Orifices,"  by  Ernest  O. 
Hickstein. 

"Elasticity  and  Strength  of  Stoneware  and  Porcelain,"  by 
James  E.  Boyd. 

"Foundations,"  by  Charles  T.  Main. 

"Oil  Engine  Vaporizer  Proportions."  by  Louis  Illnier. 

"Standardization  of  Safety  Principles."  by  Carl  M.  Hansen. 

"Modern  Movement  for  Safety  from  Standpoint  of  Manufac- 
turer," by  Melville  W.  Mix. 

"The   Attitude   of   the   Employer   toward   Accident   Preven- 
tion  and  Workmen's  Compensation,"  by  W.   H.   Cameron. 

"Industrial  Safety  and  Principles  of  Management,"  by  W.  P. 
Barba. 

•     •     • 

DAVID   S.   JACOBUS 
David   Scheiik  Jacobus,   the  newly  elected   president  of  the 
American  Society  of  Mechanical  Engineers,  was  born  in  Rldge- 

field,  N.  J.  in  18C2.     He  was  educated 

in  a  private  school,  then  in  the  Stevens 
Preparatory  School,  Hoboken,  N.  J., 
where  he  won  by  competitive  examina- 
tion a  free  scholarship  in  the  Stevens 
Institute  of  Technology.  He  graduated 
with  the  degree  of  mechanical  engi- 
neer from  the  Institute  in  1884  and 
was  appointed  associate  professor  of 
experimental  mechanics,  in  which  ca- 
pacity he  served  until  1S97  when  he 
was  appointed  full  professor  of  experi- 
mental mechanics  and  engineering 
physics,  retaining  the  chair  until  1906. 
From  1900  to  1906,  he  was  also  in 
charge  of  the  Carnegie  Laboratory  of 
Engineering,  which  had  been  built  and 
equipped  for  carrying  out  a  course  of 
instruction  to  supplement  class  room 
work  by  practical  experiments  made 
by  the  students. 

Dr.  Jacobus  developed  at  Stevens  In- 
stitute original  apparatus  for  the  illus- 
tration of  physical  law  and  for  the 
testing  of  various  mechanical  devices, 
and  he  raised  the  course  of  experi- 
mental mechanics  to  a  high  plane  by 
developing  a  greater  degree  of  partici- 
pation by  the  students  in  practical  demonstrations.  He  Is 
still  connected  with  the  Institute  as  a  trustee  and  special 
lecturer  in  experimental  engineering.  The  honorary  degree 
of  doctor  of  engineering  from  the  Institute  was  conferred  upon 
him  in  1906.  Since  1906,  he  has  been  actively  associated 
with  the  Babcoek  &  Wilcox  Co.,  maker  of  water-tube  steam 
boilers,  at  the  head  of  its  engineering  department  in  the 
position  of  advisory  engineer. 

Dr.  Jacobus  is  regarded  as  one  of  the  foremost  American 
authorities  on  steam  engineering.  He  has  written  numerous 
scientific  papers  on  this  subject,  many  of  which  have  been 
included  in  the  transactions  of  engineering  societies  of  this 
country  and  published  in  the  engineering  periodicals.  He 
was  admitted  to  membership  in  the  American  Society  of 
Mechanical  Engineers  in  1SS9:  he  was  a  manager  of  the 
society  from  1900  to  1903  and  vice-president  from  1903  to  1905. 
He  is  a  member  of  American  Institute  of  Mining  Engineers. 
American  Institute  of  Electrical  Engineers  and  the  Society  of 
Naval  Architects  and  American  Engineers,  and  a  fellow  of 
the  American  Association  for  the  Advancement  of  Science. 
He  was  president  of  the  American  Society  of  Refrigerating 
Engineers  in  1906-1907.  He  is  a  member  of  the  American 
Mathematical  Society,  the  American  Sociotv  of  Promotion  o( 
Education  and  the  PYankUn  Institute. 
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GRINDING   DIES   ON   THE   BRYANT 
CHUCKING   GRINDER 

The  grinding  machine  manufactured  by  the  Bryant  Chuck- 
ing Grinder  Co.,  Springfield,  Vt.,  has  been  used  for  several 
years  for  internal 
grinding  operations, 
but  recently  means 
have  been  developed 
for  using  this  ma- 
chine for  form-grind- 
ing dies  and  similar 
parts  on  which  it  is 
required  to  finish  a 
tapered  or  curved 
internal  surface.  In 
order  to  explain  the 
method  of  dealing 
with  work  of  this 
kind,  we  will  refer 
briefiy  to  the  way  in 
which  the  machine 
operates,  so  that 
those  readers  of  Ma- 
chinery who  are  not 
thoroughly  familiar 
with  the  Bryant 
chucking  grinder 
may  understand  the 
efiicient  manner  in 
which  this  machine 
is  capable  of  hand- 
ling die-grinding  op- 
erations. 

Fig.  1  shows  a 
transverse  cross-sec- 
tion through  the  ma- 
chine and  a  partial 
front  view.  The  grinding  wheel  slide  swings  about  the 
supporting  bar  A,  and  a  control  plate  B  on  the  slide  engages 
the  feed  plunger  G  to  govern  the  size  of  hole  to  be  ground. 
Screwing  in  the  feed  plunger,  by  means  of  a  handwheel  at 
the  front  of  the  machine,  results  in  bringing  the  grinding 
wheel  into  the  cutting  position  ready  for  operation.  The 
provision  which  has  been  made  for  grinding  tapered  or  curved 
internal  surfaces  consists  of  a  formed  control  plate  B  which 
is  of  the  same  shape  as  the  surface  to  be  ground.  In  Fig.  1 
the  partial  front  view  shows  the  machine  set  up  for  grinding 
a  die  D.  and  the  formed  control  plate  employed  for  this  pur- 
pose is  illustrated  at  i!,  with  the  feed  plunger  in  contact  with 
the  plate. 

Fig.  2  illustrates  a  number  of  different  forms  of  dies  which 
are  now  being  ground  on  the  Bryant  chucking  grinder.     In 


Fig.  1.     Bryant  Chucking  Grinder  equipped  with  Formed  Control  Plate  for  the  Performance 
of    Die-grinding    Operations 


doing  this  work,  power  traverse  is  employed  for  the  wheel- 
slide,  and  the  stroke  of  the  slide  is  adjusted  to  give  the  wheel 
the  required  longitudinal  traverse  to  move  across  the  entire 
length  of  the  hole.  In  grinding  straight  tapered  holes,  the 
grinding  wheel  Is  trued  to  the  required  taper,  and  the  finish- 
ing is  done  by  merely 
feeding  the  wheel  up 
to  the  work.  This 
method  has  been 
found  to  give  a  very 
fine  finish. 

In  cases  where  the 
surface  to  be  fin- 
ished is  a  cylindri- 
cal hole  followed  by 
a  tapered  hole,  it  is 
often  possible  to  em- 
ploy a  formed  wheel 
with  the  desired  com- 
bination of  surfaces, 
and  in  such  cases 
the  action  is  the 
same  as  grinding  a 
simple  tapered  sur- 
face. When  the  sur- 
face to  be  ground  is 
curved,  the  wheel  is 
trued  to  a  radius, 
thus  giving  a  theo- 
retical line  contact 
between  the  wheel 
and  the  work.  The 
range  is  for  dies 
from  Vj  inch  diame- 
ter up  to  the  respec- 
tive capacities  of  the 
machines. 

E.  K.  H. 


An  investigation  of  the  fusible  safety  plugs  used  in  steam 
boilers  has  been  made  by  the  Bureau  of  Standards,  Washing- 
ton, D.  C,  to  determine  the  cause  of  plugs  failing  to  melt 
and  give  warning.  Investigation  shows  that  the  tin  of  which 
the  plugs  are  made  becomes  oxidized  to  tin  oxide  which  has 
a  melting  point  of  about  2900  degrees  F.  This  oxidation  is 
due  to  the  presence  of  zinc  in  amounts  as  low  as  0.3  per 
cent.  One  dangerous  condition  found  is  oxidation  of  the  zinc 
along  the  grain  boundaries,  which  results  in  forming  a  net- 
work of  oxide  throughout  the  tin.  Lead  and  zinc  were  found 
to  be  the  principal  impurities  in  tin  plugs,  and  the  conclusion 
reached  was  that  if  these  impurities  are  eliminated  by  strict 
specifications  and  inspection,  allowing  only  the  highest  grade 
tin  to  be  used,  such  as  Banca,  the  dangers  will  be  eliminated. 


Fig.   2.     Cross-sectional   Views  of  Dies   which   may   be  finished   on   Bryant  Chucking   Grinde 
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BRUSHING  CHIPS  OUT  OF  COLD  SAWS 

In  the  operation  of  circular  saws  for  cutting  off  bar  stock 
in  such  machines  as  the  Higley,  Newton,  Espen-Lucas,  Coch- 
rane &  Bly,  Vulcan  Engineering  Sales  Co.,  and  similar  types, 
some  difficulty  is  experienced,  particularly  when  a  heavy  feed 
is  used,  because  the  chips  adhere  to  the  front  of  the  teeth 
and  so  prevent  them  from  entering  the  cut  and  doing  their 
work  effectively.  Often  a  tooth  is  jerked  out  of  the  saw  by 
reason  of  the  fact  that  the  tooth  does  not  do  its  cutting 
properly  and  either  the  machine,  saw  or  tooth  has  to  break. 


Showing  Application  of  Wiro  Brush  for  removing  Chips  from  Cold  Saws 

In  trying  to  overcome  this  difllculty   we  have  found   a  very 
satisfactory  remedy. 

The  remedy  consists  in  attaching  to  the  machine  an  ordi- 
nary foundryman's  wire  brush  in  such  a  position  and  in  such 
a  manner  as  to  brush  the  chips  off  the  gullets  of  the  teeth 
Just  after  they  leave  the  cut,  thereby  taking  the  chips  out 
while  they  are  hot  and  before  they  have  time  to  become 
sweated  on  the  front  ot  the  teeth.  In  applying  the  wire 
brush,  it  is  necessary  to  rig  up  a  guard  to  prevent  the  oil 
used  in  lubricating  the  saw  in  the  cut  from  splashing  on  the 
floor  and  on  the  operator.  When  a  very  fast  feed  is  used, 
there  is  enough  heat  in  the  chip  itself  to  affect  the  cutting 
edge  of  the  saw. 

Another  point  In  the  operation  of  cold  saws  which  may  be 
valuable  to  Maciunery's  readers  is  this:  Be  careful  in  grind- 
ing and  sharpening  the  teeth  of  these  saws  that  the  wheel 
cuts  freely  and  that  It  does  not  blue  or  even  straw-color  the 
points  of  the  teeth.  Quite  frequently  it  is  the  case  that  a 
saw  on  the  first  grinding  will  cut  quite  satisfactorily.  But 
after  being  ground  once  the  teeth  seem  softer  than  before. 
Heavy  grinding  and  bluing  of  the  teeth  In  grinding  are  sure 
to  reduce  the  temper  of  the  saw  at  the  points  where  it  should 
be  highest,  and  prevent  the  saw  from  doing  satisfactory 
work. 

H.  C.  Atkins 

Indianapolis,  Ind.  Tresident,  E.  C.  Atkins  Co. 

DRY  BORAX   FOR  BRAZING 

One  of  the  chief  difficulties  that  stands  between  the  amateur 
brazer  and  a  perfectly  brazed  Joint,  is  blow-holes.  There  are 
many  causes  for  these  blow-holes,  the  two  most  important 
being  either  that  the  work  has  been  heated  to  too  high  a 
temperature,  which  causes  the  brass  to  boil;  or,  somewhere, 
during  the  process  of  brazing,  water  has  been  introduced. 


In  the  first  case,  the  only  precaution  that  need  be  taken  is 
to  see  that  the  work  is  never  heated  above  the  boiling  point 
ot  brass.  In  the  second  case,  water  is  generally  introduced 
through  the  medium  ot  the  borax,  which  is  used  as  a  flux. 
As  borax  absorbs  moisture  from  the  atmosphere  to  a  consid- 
erable extent,  it  is  always  well  to  keep  it  air-tight.  In  glass 
stoppered  bottles,  when  not  in  use.  As  a  means  ot  absorb- 
ing the  moisture  that  collects  while  the  borax  is  being  used,  I 
find  there  is  nothing  better  than  to  suspend  a  snail  bag,  con- 
taining unslacked  lime,  in  one  side  of  the  bottle.  As  un- 
slacked  lime  is  a  better  absorbent  ot  moisture  than  borax,  the 
water  that  is  present  in  the  atmosphere  will  naturally  be 
absorbed  by  it  before  it  comes  in  contact  with  the  borax. 

As  a  further  means  of  securing  good  brazing,  brass  filings, 
commonly  known  as  spelter,  should,  under  no  condition,  be 
used.  As  a  substitute,  brass  rods,  about  3/32  inch  in  diameter 
and  two  feet  long,  are  very  convenient,  and  will  give  far 
superior  results.  In  brazing  with  brass  rods,  before  apply- 
ing any  flux  the  work  should  first  be  brought  slowly  to  a 
bright  red  heat.  This  operation  drives  off  all  surface  mois- 
ture and  grease  that  may  have  collected.  While  the  brass 
and  fiux  are  being  applied,  the  flux  should  be  continually 
stirred  by  means  of  the  brass  rod.  This  will  eliminate  any 
blow-holes  that  may,  for  some  unknown  reason,  have  formed 
in  the  brass. 

Although  I  have  used  this  method  for  over  four  years  in 
brazing  diamond  dies,  I  have  yet  to  experience  a  single  case 
where  serious  blow-holes  have  occurred. 

East   Orange,   N.   J.  Gkokgk   N.   Gahhi.'^un 


WHAT   IS   A   PATENT  WORTH? 

Over  1, 100,000  patents  have  been  issued  by  the  United 
States  Patent  Office,  and,  while  the  general  feeling  seems  to 
be  that  most  of  them  are  of  little  or  no  value,  there  Is  no 
doubt  that  the  patent  system  has  tremendously  stimulated  in- 
vention and  the  development  of  industries.  The  following 
correspondence  is  reproduced,  not  to  throw  discredit  on  the 
patent  system,  but  to  call  attention  to  the  practical  impossi- 
bility of  the  examiners  finding  all  references  that  might  be 
cited  against  a  patent  application. 

In  the  December,  1911,  number  of  Maciii.nery,  Benjamin 
Brownstein  of  Ellwood  City,  Pa.,  described  an  improved  cali- 
per gage,  the  feature  of  which  was  one  extended  Jaw,  the  ex- 
tension being  provided  for  the  purpose  of  guiding  the  piece 
to  be  measured  squarely  between  the  jaws. 


nuntOVSD  CAUFER  OAOB 


l>ec«mbftr. 


A  patent  was  granted  to  Fred.  B.  Corry  for  identically  the 
same  idea  September  7,  1915,  as  stated  In  the  following: 
Ellwood  City.  Pa.,  September  18,  1915. 
Commissioner  of  Patents.  Washington,  D.  C. 

Dear  Sir: — I  have  noticed  in  the  Patent  Gazette  of  Sep- 
tember 7,  1915,  a  patent  Issued  to  Fred  B.  Corry.  Edgewood. 
Pa.,  No.  1,152.792.  I  must  protest  against  the  issuing  of 
the  above  named  patent  as  it  Is  public  property  since 
December,  1911. 
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In  June  13,  1906,  I  conceived  the  idea  of  making  a  caliper 
gage  with  one  Jaw  longer  than  the  other,  so  as  to  overcome 
the  inaccuracy  of  gaging  parallel  surfaces.  I  therefore 
made  a  sketch  of  same,  which  you  will  find  enclosed  and 
marked  "Original."  Not  being  able  to  make  much  suc- 
cess with  the  patents  I  had  already  taken  out,  I  decided 
to  send  it  to  Maciiineky  and  have  it  published  as  a  shop 
kink,  as  I  had  done  with  other  ideas  of  mine  previously. 
I  sent  the  article  "Improved  Caliper  Gage"  to  Maciiineky 
on  July  21,  1911,  and  it  was  published  in  December,  1911, 
of  which  article  you  will  find  enclosed  a  photo  print.  Now 
compare  this  article,  the  original  sketch  and  the  claims  of 
Fred  B.  Corry's  patent  No.  1,152,792. 

There  is  but  one  conclusion  to  be  derived  from  this  com- 
parison, and  that  is  that  this  patent  represents  Just  what 
is  shown  and  claimed  in  my  original  sketch  and  article 
published  in  M.\ciiineky,  which  is  already  public  prop- 
erty, and  may  be  used  in  many  machine  shops  throughout 
this  country. 

Hoping  that  you  will  consider  this  matter  in  its  true 
light  and  will  let  me  know  your  decision  as  soon  as  possi- 
ble, I  am.  Yours  truly, 

Benjamin  Brownstein. 
Department  of  the  Interior, 
United   States   Patent   Office. 

Washington,  D.  C,  Sept.  24,  1915. 
Mr.  Benjamin  Brownstein,   EUwood   City,   Pa. 

Sir: — Your  letter  of  the  18th  inst.  in  relation  to  patent 
No.  1,152,792  granted  September  7,  1915,  to  Fred  B.  Corry, 
has  been  received.  Replying  thereto  you  are  informed 
that  a  report  has  been  made  by  the  examiner  in  charge 
of  the  case  in  which  it  is  stated  that  the  publication  in 
Machineey  in  December,  1911,  was  not  available  at  the 
time  the  search  was  made.  In  addition,  the  examiner  calls 
attention  to  patent  No.  199,807. 

After  a  patent  is  granted  it  passes  beyond  the  Jurisdic- 
tion of  this  office.  Respectfully, 

W.  F.  Woolard,  Chief  Clerk. 


A   SE3T   OF   "FLARING"   TOOLS 

It  was  required  to  produce  tubes  of  the  form  shown  at  A 
which  have  the  metal  folded  in  double  at  one  end  of  the 
tube  and  the  edge  of  the  tube  flared  out.  The  problem  of 
designing  the  tools  for  performing  the  necessary  operations 
gave  considerable  trouble,  but  finally  we  hit  upon  the  idea 
of  drawing  up  shells  of  the  form  shown  at  B  and  piercing  a 
14-lnch  hole  in  the  bottom  of  each  shell.  We  then  designed 
a  set  of  tools  for  use  on  the  punch  press,  which  provided  tor 
folding  In  the  edge  of  the  shell  and  "flaring"  out  the  edge 
to  bring  the  end  of  the  tube  to  the  required  shape.  The 
press  tools,  which  are  shown  in  the  accompanying  illustra- 
tion, fold  in  and  flare  the  end  of  the  tube  at  a  single 
operation. 

The  tools  for  performing  these  operations  on  the  end  of  the 
tube  consist  of  a  die-bed,  into  which  is  driven  the  die  C  that 
forms  the  outside  part  of  the  flared  end  of  the  tube.  The  peg 
D  is  also  driven  into  the  die-bed  and  is  made  a  sliding  fit  in 
the  inside  of  the  work.     The  holes   F  are   provided   for   the 
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Punch  and  Die  for  Use  in  folding  and  flaring  End   of  Tube  A 

purpose  of  driving  out  the  die  C,  while  the  hole  G  provides 
for  driving  out  the  peg.  In  operation,  the  shell  B  Is  slipped 
over  the  peg  D  and  rests  on  the  shoulder  at  the  base  of  the 
peg.  When  the  punch  E  descends,  the  rounded  end  enters  the 
pierced  hole  at  the  bottom  of  the  shell  and  folds  in  the  stock; 
after  this  has  been  accomplished,  the  continued  downward 
movement  of  the  punch  brings  the  bevel  section  into  contact 
with   the  shell  and  presses   it  down   into   the   die   C  which 


results  in  flaring  out  the  shell  to  the  required  shape.  On 
the  up  stroke  the  shell  clings  to  the  punch,  from  which  it  is 
readily  removed  by  one  hand  while  the  other  hand  Is  em- 
ployed in  placing  a  fresh  shell  in  position  In  the  die.  These 
tools  can  be  used  in  either  a  foot  press  or  in  a  small  bench 
power  press.  John  A.  Fohbes 

WEIGHT  OF  CAST-IRON  HOLLOW 
CYLINDERS 
To  determine  the  approximate  weight  of  a  cast-iron  hollow 
cylinder  in  the  foundry,  for  the  purpose  of  Judging  the  amount 
of  metal  needed  for  casting,  the  following  formula  gives  sat- 
isfactory  results: 

W  =  10d,  tL 
in  which  W  =  weight  of  hollow   cylinder  in  pounds; 
(/,  =  mean  diameter  in  inches; 
t  =  thickness  of  metal  in  inches ; 
L  =  length  of  hollow  cylinder  in  feet. 


THICKNESS 


Showing  Dimensions  of  HoUow  Cylinders,  used  in  Formulas 

In  fact,  this  formula  is  fairly  accurate,  as  the  error  is  small, 
the  weight  obtained  being  only  about  2  per  cent  greater  than 
that  which  would  be  obtained  by  the  use  of  either  of  the 
following  formulas: 

W  =  0.2604  X  12  X  ird, «  L 
Simplifying, 

ir  =  9.82  d,  t  L 
Another  formula  is: 

W  =  0.7854  cl{D'  —  d=) 
in  which  W  =  weight  of  hollow  cylinder  in  pounds ; 

J5  =  outside  diameter  of  hollow  cylinder  in  inches; 

d  =  diameter  of  hole  in  cylinder  in  inches; 

di  =  mean  diameter  of  cylinder  in  inches; 

1/ =  length  of  cylinder  in  feet; 

c  =  0.2604  pounds,  weight  of  one  cubic  inch  of  cast 

iron; 
I  =  length  of  cylinder  in  inches. 
The  first-mentioned  formula  has  the  advantage  of  being  very 
simple,  and  as  it  gives  results  which  are  accurate  enough  for 
foundry  work  it  should  find  a  place  in  every  practical  man's 
note-book.  The  last  two  formulas  give  almost  identical  re- 
sults and  are  very  accurate. 

Another  formula  for  use  in  figuring  the  weight  of  copper 
tubes  or  pipes  is  as  follows: 

TV  =  d,» 
This  gives  quite  accurate  results  and  is  much  shorter  than 
the   ordinary    formula   in    which    the    cross-sectional    area    is 
multiplied  by  the  length  and  the  constant  for  copper. 
Schenectady,  N.   Y.  W.   L.   Tryon 


A  USEFUL   BOX-TOOL 

The  box-tool  illustrated  and  described  herewith  was  made 
for  use  in  turning  brass  work,  the  particular  tool  shown  in 
the  illustration  being  fitted  with  a  cutter  that  adapts  it  for 
turning  work  of  the  form  shown.  Tools  of  this  type  are  ex- 
tensively used  in  some  of  the  large  brass  working  shops  of 
the  Middle  West,  the  features  of  their  design  consisting  of 
the  ease  and  rapidity  with  which  they  may  be  set  up  on  a 
machine,  and  the  provision  which  is  made  for  working  to 
very  close  limits.  It  will  of  course  be  evident  that  such 
tools  can  only  be  used  to  advantage  when  there  are  a  large 
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number  of  duplicate  pieces  to  be  made;  otherwise  the  ex- 
pense of  making  sucii  box-tools  would  not  be  warranted.  It 
will  be  evident  that  the  cutter  is  made  of  tool  steel  and  is  of 
a  form  to  suit  the  particular  piece  of  work  which  is  to  be 
turned,  due  allowance  being  made  for  the  15-degree  angle  at 
which  the  cutter  is  set  in  the  box-tool. 

The  construction  of  the  tool  is,  briefly,  as  follows:  A 
tool  steel  bushing  A  is  bored  to  fit  the  work  with  an  al- 
lowance of  0.001  inch  for  clearance;  this  bushing  is  hardened 
to  make  it  durable.  The  holder  B  is  made  of  cast  iron  and 
bored  to  fit  bushing  A  which  is  held  in  place  by  a  fillister- 
hiead  screw  C.  The  holder  is  machined  in  such  a  way  that 
there  is  a  solid  stop  for  the  cutter  to  bear  against,  with  the 
result  that  the  edge  is  located  exactly  on  the  center  line.  The 
cutter  projects  about  1/64  inch  beyond  the  bushing.  Where 
these  tools  are  used  it  is  customary  to  have  a  grinding  ma- 
chine equipped  with  a  plate  set  at  an  angle  of  15  degrees  In 
order  to  facilitate  keeping  the  angle  constant  while  sharpen- 
ing tihe  cutters.     When  it  becomes  necessary  to  sharpen  the 


Box-tool   for   turning   Work   of   tho   Form    shown 

cutter,  the  operator  merely  loosens  the  square-headed  cap- 
screw  D,  slides  out  the  cutter  and  sends  it  to  the  tool-room, 
where  the  grinding  is  done  by  one  of  the  employes  of  this 
department.  After  it  has  been  sharpened,  the  cutter  is 
slipped  back  into  the  holder  until  it  engages  the  stop,  after 
which  the  nap-screw  D  is  tightened.  When  sharpened  in  this 
way  the  cutter  will  continue  to  produce  work  of  the  re- 
quired dimensions,  no  matter  how  intricate  the  shape  may  be. 
Rochester,  New  York.  Cabl  M.  Weiieii 

HANDY  KINK  FOR   DIEMAKERS 

One  of  the  best  methods  that  the  writer  knows  of  for  fit- 
ting an  irregular  shaped  punch  to  a  die  is  described  by  the 
following:  A  lighted  wax  taper  is  held  close 
to  the  face  of  the  punch  so  that  it  is  covered 
with  a  film  of  black  soot.  After  the  entire 
face  of  the  punch  has  been  covered  with 
soot  in  this  way  the  punch  is  struck  into 
the  die.  It  will  be  found  that  the  soot  will 
not  spread — a  difficulty  which  is  often  ex- 
perienced when  preparations  containing  oil 
are  used — and  that  the  punch  shows  a  clear 
white  line  where  it  comes  into  contact  with 
the  die.  As  a  result  the  punch  may  be 
machined  to  an  accurate  fit. 

The  same  method  may  be  employed  in 
fitting  a  force  to  a  die  used  for  stamping 
up  irregular  shaped  brass  shells,  where  it 
is  required  to  have  the  force  bear  all  over 
the  inside  of  the  work  in  order  to  harden 
and  toughen  the  metal.  The  first  step  is  to  stamp  up  the  shell 
after  the  force  has  been  fairly  well  fitted  to  the  die  by  the  aid 
of  narrow  brass  strips  of  metal  that  are  of  the  same  thick- 
ness as  the  shell.  The  inside  of  the  shell  is  next  covered  with 
soot  from  a  lighted  wax  taper  in  the  manner  previously 
described,  after  which  the  shell  is  again  placed  in  the  die 
and  given  a  second  blow.  When  the  shell  has  been  removed 
it  will  be  found  that  the  soot  has  been  deposited  on  the  high 


spots  of  the  force,  which  should  be  machined  down  to  enable 
it  to  find  an  even  bearing  surface  on  the  entire  inside  of  the 
shell. 

Waterbury,  Conn.  Charles  Doescheb 


MEASURING  28-FOOT   FLYWHEELS   WITH 
A  3-INCH   MICROMETER 

The  machinist  knows  what  it  is  to  turn  large  flywheels 
and  to  measure  them  around  the  circumference  with  a  tape 
line.  A  number  of  heavy  28-foot  flywheels  were  to  be  ma- 
chined on  a  28-foot  mill.  The  wheels  were  split  in  three 
sections  edgewise,  necessitating  the  machining  of  each  one 
of  a  set  so  that  it  would  be  an  exact  duplicate  of  the  others 
in  the  same  set.  This  was  easily  accomplished  by  filing  of; 
a  spot  on  the  inside  of  the  housing  opposite  the  Job  on  the 
table.  Then  it  was  just  a  case  of  setting  the  3-lncb  inside 
calipers  to  the  distance  between  this  spot  and  the  finished 
rim.  This  exact  distance  was  found  by  setting  the  3-inch 
micrometer  to  the  calipers  and  marking  dow^n  the  size;  then 
the  others  were  made  to  the  same  measurement.  While  the 
machinist  was  doing  this  the  boss  noticed  that  the  sections 
were  all  O.  K.,  and  wondered  how  he  did  it,  as  he  never  saw 
the  machinist  measure  them.  When  told  how  it  was  done 
the  foreman  got  busy  and  had  a  gage  made  to  fit  this  space, 
as  the  man  might  turn  one  or  two  sections  and  then  quit 
and  no  one  else  would  know  what  the  size  should  be. 

Wausaukee,  Wis.  W.  E.  Bitlek 


COMBINATION   LATHE   BORING-BAR 
AND   HOLDER 

The  combination  lathe  boring-bar  and  holder  shown  In  the 
accompanying  illustration  may  be  used  for  boring,  counter- 
boring,  drilling,  reaming,  or  facing  work  held  in  a  chuck  or 
on  a  faceplate  or  fixture,  employing  the  regular  carriage  feed 
of  the  lathe.  The  holder  consists  of  a  casting  planed  to  fit  the 
compound  rest  and  clamped  to  it  with  the  regular  toolpost 
and  screw,  with  a  small  bar  projecting  through  the  slot  In 
the  casting.  This  makes  the  boring-bar  holder  very  easy  to 
attach,  the  time  required  to  change  to  either  the  bolder  or 
regular  tool  being  less  than  thirty  seconds.  The  hole  for  the 
bar  should  be  bored  with  the  casting  in  place  on  the  lathe  In 
order  to  insure  having  it  in  line  with  the  centers.  This  hole 
should  be  about  3  inches  in  diameter  when  the  tool  Is  made 
for  use  on  lathes  of  from   12  to  24  inches  swing. 

After  being  bored  the  casting  Is  split  and  screws  are  pro- 
vided with  square  ends  of  the  same  size  as  the  toolpost  screw 
in  order  to  avoid  the  necessity  for  extra  wrenches.  For  uae 
with  taper  shank  drills  and  reamers,  a  solid  bushlnp  Is  pro- 
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Dwifn    of    Laths    Borinr-bar    uid    Koldn 

Tided  with  a  taper  hole  the  same  as  that  in  the  tailstoclL 
For  use  with  the  boring-bar  or  other  tool,  spilt  bashings  *re 
provided  for  any  size  of  bar  that  is  required;  and  these  may 
vary  from  the  smallest  up  to  3  Inches  In  diameter.  For  gen- 
eral use,  a  fsj-inch,  1-inch  and  l-^-inch  solid  bar  with 
single-end  tools,  and  a  1-inch  and  l-^-inch  hollow  bar  with 
double-end, tools,  will  meet  most  requirements.  The  solid  bars 
are  made  from  a  piece  of  bar  stock  turned  to  site  with  a  tool 
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Inserted  In  one  end.  The  bar  is  made  of  any  suitable  length 
but  is  allowed  to  project  just  far  enough  beyond  the 
holder  to  meet  the  requirements  of  the  work,  thus  making  the 
most  rigid  possible  construction  and  still  having  adjustment 
to  meet  the  requirements  of  deeper  work. 

The  hollow  bar  is  made  from  steel  tubing,  the  tool  being 
held  in  a  slot  in  the  end  of  the  tube  by  means  of  a  draw-rod. 
A  slot  %  inch  deep  is  cut  in  one  edge  of  the  tool  to  allow  of 
'ts  being  locked  to  prevent  endwise  movement,  the  arrange- 
ment being  clearly  shown  in  the  Illustration.  The  tube  is 
also  finished  for  a  short  distance  on  each  end  on  the  Inside, 
to  provide  a  fit  for  the  draw-rod  which  is  enlarged  to  fit  the 
tool,  and  to  fit  a  bushing  and  washer  under  the  nut.  The 
draw-rod  Is  provided  with  centers  in  both  ends  to  permit  of 
Its  being  turned  the  entire  length  after  the  first  tool  is  in 
place.  In  this  way  a  very  simple  and  inexpensive  method  is 
provided  for  holding  a  considerable  number  of  different  sized 
cutters  for  each  size  of  bar.  As  all  shops  have  more  or  less 
chucking  work  for  which  a  tool  of  this  kind  is  adapted, 
the  combination  boring-bar  will  be  found  to  pay  for  itself  In 
a  very  short  time. 

Fairfield,   Me.  M.   P.   Chaplin 


CAR   WHEEL   INDICATOR 

The  accompanying  illustration  shows  an  indicator  for  use 
In  determining  whether  car  or  tender  truck  wheels  are  out 
of  true.  A  method  of  determining  the  accuracy  of  wheels  is 
highly  important,  because  if  they  get  out  of  round,  heating  of 
the  Journals  and  other  undesirable  conditions  are  likely  to 
result.  Referring  to  the  illustration,  it  will  be  seen  that  the 
center  A  Is  placed  in  the  center  of  the  axle,  and  that  this 
center  is  supported  by  an  arm  B  which  is  slotted  at  the  upper 
end  to  provide  the  necessary  adjustment  for  using  the  indi- 
cator on  wheels  from  33  to  36  inches  in  diameter.  It  will 
also  be  noticed  that  means  for  making  horizontal  adjustment 
are  provided  at  C,  where  the  connection  is  slotted  tor  this 
purpose.  The  pin  D  engages  the  side  of  the  wheel  and  holds 
the  Indicator  point  E  at  the  center  of  the  tread  of  the  wheel, 
the  pin  D  having  horizontal  adjustment  for  wheels  with  treads 
of   different   widths.     The   indicating  pointer  F  is   slotted   at 
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the  end  so  that  it  straddles  the  scale  G  which  Is  graduated 
on  both  sides.  In  this  way,  provision  is  made  for  reading  the 
indicator  from  either  side.  This  device  has  given  entire  sat- 
isfaction In  the  shops  of  one  of  the  Eastern  railroads,  where 
it  has  been  in  use  for  some  time.  L.  K. 


PRECISION  BEVEL   PROTRACTOR 

The  bevel  protractor  illustrated  herewith  will  be  found  use- 
ful where  exceptionally  fine  angular  measurements  are  re- 
quired, as  this  instrument  reads  to  minutes  without  the  aid 


Precision    Bevel    Protractor 

of  a  magnifying  glass.  After  referring  to  the  illustration, 
little  description  will  be  necessary  to  make  the  use  of  this 
protractor  quite  clear.  The  disk  A  has  360  teeth  cut  in  it 
and  the  dial  B  is  graduated  into  sixty  spaces.  This  dial  is  car- 
ried on  a  short  shaft  supported  In  a  bracket  on  the  pro- 
tractor blade  C.  At  the  opposite  end  of  the  shaft  from  the 
dial  B  there  is  a  worm  which  meshes  with  the  teeth  cut  in 
the  disk  A.  Thus,  by  turning  the  dial  B  through  one  space, 
the  protractor  blade  C  moves  through  an  angle  of  one  minute 
relative  to  the  stock  of  the  protractor.  By  pressing  the  end 
of  the  small  lever  Z),  the  worm  on  the  end  of  the  dial  shaft 
is  disengaged  from  the  teeth  in  the  disk  A,  so  that  the  pro- 
tractor blade  C  can  be  swung  around  to  approximately  the 
required  position.  The  worm  is  then  allowed  to  re-engage 
the  teeth  in  the  disk  and  the  protractor  is  further  ad- 
justed by  turning  the  dial  B.  After  the  setting  has  been  made, 
the  protractor  is  locked  by  tightening  the  knurled  nut  E.  The 
protractor  blade  is  locked  by  the  binding  cam  F.  The  In- 
strument is  then  ready  for  use. 
New  Britain,  Conn.  W.  C.  Bet? 


Indicator   for   Use  in   testing  Accuracy   of   Car   Wlieels 


DRILLING   POWER  PRESS   DIAL  PLATES 

The  accompanying   illustration  shows  a  Jig  used   for  drill- 
ing  dial    plates    of   the    form    employed    on    automatic    feed 
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ink  marks,  it  was  necessary  to  rub  until  the  labric  of  the 
cloth  was  exposed.  In  such  cases  the  ink  will  not  take  without 
running.  Having  some  prepared  white  shellac  on  hand,  1 
applied  a  very  thin  coating  to  the  cloth.  This  dried  quickly 
and  left  an  excellent  surface  on  which  to  do  my  lettering, 
there  being  no  tendency  for  the  ink  to  run. 

Cicero,  111.  R.  D.  Bon.namy 


Jig  for  TTse  In  drlUinr  Holes  in  Pover  Freti  Dial  Flatei 

mechanisms  for  power  presses.  These  were  shipped  to  us 
by  the  makers  finished  all  over,  with  the  center  hole  bored 
and  the  notches  milled  to  suit  the  locating  plungers  on  the 
power  presses,  but  the  holes  could  not  be  drilled  because  the 
location  of  these  had  to  be  made  with  reference  to  the  par- 
ticular presses  on  which  the  dials  were  to  be  set  up.  For 
use  in  drilling  the  holes  we  designed  a  special  Jig,  but  before 
using  it  we  had  to  make  center  punches  to  fit  the  punch- 
blocks  on  the  different  power  presses  and  also  to  fit  bushing  A 
in  the  jig.  Each  dial  plate  B  was  then  put  on  its  bed  and 
the  press  was  set  in  the  usual  way,  care  being  taken  to  have 
the  locking  device  fit  properly  in  one  of  the  notches.  The 
center  punch  was  then  mounted  in  the  punch-block  and  one 
prick-punch  mark  was  made  on  the  dial  in  the  proper  relation 
to  one  of  the  notches.  The  dial  plate  was  next  placed  on  the 
table  of  a  drill  press  and  the  center  punch  was  set  in  the 
chuck  in  the  drill  spindle  so  that  the  prick-punch  mark  on 
the  dial  could  be  lined  up  with  the  spindle.  The  plate  was 
then  strapped  to  the  table  and  stud  C  driven  into  the  center 
hole.  The  top  of  the  stud  C  is  machined  to  fit  the  pivot  hole 
in  the  arm  D  of  the  Jig. 

The  next  step  consisted  of  lining  up  the  bushing  A  of  the 
fixture  with  the  center  punch  in  the  drill  spindle.  It  will  be 
noted  that  the  bushing  is  made  adjustable  relative  to  the  cen- 
ter C  about  which  the  arm  swings,  so  that  it  may  be 
set  in  the  required  position  before  clamping  the  binding 
bolt.  The  bushing  Is  located  In  the  proper  relation  to  the 
notches  in  the  dial  plate  by  meaBS  of  the  locking  pawl  E, 
and  the  eccentric  screw  F  adjusts  the  position  of  the  pawl 
relative  to  the  arm  D  of  the  jig.  The  pawl  is  held  in  the 
proper  notch  in  the  dial  by  the  spring  G  which  Is  mounted 
on  the  pins  II  and  /;  and  stud  J  is  used  to  hold  the  arm  of 
the  fixture  true  with  the  face  of  the  dial  plate.  It  will  he 
evident  that  after  this  setting  has  been  made,  the  bushing  A 
Is  located  directly  over  the  center  punch  mark  which  was 
made  on  the  dial  plate  while  the  prick-punch  was  mounted  in 
the  punch-block  of  the  power  press.  The  hole  can  now  be 
drilled  in  the  dial  plate,  after  which  successive  holes  are 
drilled  by  simply  swinging  the  dial  around  the  pivot  C  and 
locking  it  for  drilling  each  hole  by  dropping  the  pawl  E  intu 
successive  notches  in  the  dial  plate. 

Waterbury,  Conn.  Chables  E.  Griixey 


INKING   OVER  ERASURES   ON   TRACINGS 

Recently  I  had  occasion  to  change  the  numbers  on  several 

tracings,  the  inking  of  which  had  been  done  on  the  dull  or 

unglazed   side  of  the  cloth.     In  order  to  remove  all   the  ol«i 


FROM  A  MECHANIC'S  NOTE-BOOK 

Always  use  the  right-hand  ram  for  the  long  reach  and  the 
heavy  cut  on  a  boring  mill.  The  reason  for  this  is  obvious — 
the  strain  is  too  great  when  pulling  away  from  the  rail,  which 
is  the  condition  that  obtains  when  using  the  left-hand  ram. 

I  have  often  seen  notes  on  using  two  blades  in  a  hacksaw 
to  cut  slots,  etc.,  but  have  never  seen  anything  about  both 
of  these  blades  being  the  same  age,  which  is  very  important. 
You  want  either  two  new  ones  or  two  that  have  been  worn 
about  the  same  and  preferably  of  the  same  pitch. 

To  lay  out  a  keyway  on  a  shaft,  especially  one  with  coUara, 
etc.,  when  all  finished  in  the  lathe,  tighten  up  the  centers  and 
run  the  tool  up  to  the  shaft  till  it  touches.  Then  run  the 
carriage  lengthwise,  pulling  out  the  cross-feed  to  get  around 
the  collars,  and  you  will  have  a  keyway  laid  out  with  very 
little  work. 

It  often  happens  that  there  Is  a  Job  to  be  planed  against 
a  shoulder— very  often  a  keyway— and  the  planer  wont  stop 
where  you  have  it  set,  either  riding  over  too  far  and  breaking 
off  the  tool,  etc.,  or  not  going  far  enough.  The  remedy  is 
to  tighten  up  the  reverse  belt,  and  you  can  slop  anywhere 
you  want  to. 

Anyone  who  has  ever  had  to  do  much  filing  on  large  dies 
or  heavy  work  of  any  kind  knows  what  a  slow  job  it  usually 
is.  On  a  large  surface,  take  a  %-lnch  square  or  a  -^-inch 
square  bastard  file  Instead  of  one  IVi  or  IMi  inch  wide,  and 
you  will  find  that  you  can  take  off  twice  as  much  metal  and 
won't  have  to  push  half  as  hard. 

In  large  shops  it  is  customary  to  use  pin  gages  to  make 
sizes.  On  boring  mill  or  planer  work  when  you  have  a  boss 
or  other  elevation  to  face  oft,  in  order  to  get  the  pin  gage 
squared  up  under  the  tool,  just  take  the  oil-can  and  squirt  a 
few  drops  of  oil  on  the  tool;  wherever  the  first  drop  lands 
is  the  exact  location  for  the  lower  end  of  the  pin  gage. 

In  a  small  shop  it  is  often  necessary  to  use  the  vise  on  the 
planer  to  plane  up  a  set  of  brasses  or  other  small  work.  In- 
stead of  trying  to  get  the  vise  squared  up  with  a  surface  gage 
from  the  planer  bed  to  the  vise  jaws,  just  clamp  a  straight- 
edge—the longer  the  better— in  the  vise.  Then  you  .an 
measure  from  the  edge  of  the  bed  to  the  straightedge  with  a 
scale  and  a  two-foot  rule  and  get  the  vise  square  at  once. 

On  tool  work  it  is  often  necessary  to  make  snap  gages. 
The  quickest  way  to  do  this  is  to  caliper  the  cutter  with  a 
micrometer,  and  after  taking  the  first  cut  through  the  gage 
use  the  graduations  on  the  cross-feed,  moving  the  Job  over 
the  desired  amount.  After  the  hardening,  they  will  be  warped 
either  too  large  or  too  small.  Take  a  light  hammer  and  give 
the  jaws  a  few  blows  one  way  or  the  other,  and  many  minutes 
can  be  saved  in  grinding  and  lapping. 

On  repair  work  It  often  happens  that  you  want  to  make  a 
rod  out  of  cold-rolled  stock.  Just  turning  down  enough  on  the 
end  to  make  a  fit  for  the  piston  and  a  couple  of  nuU  behind 
it.  Some  go  to  the  trouble  of  getting  the  8tead>Te8t  ready,  but 
that  is  not  necessary.  Just  prick-punch  a  good  sized  center 
in  both  ends  about  where  they  ought  to  be.  Then  use  the 
square  center,  shoving  the  back  end  of  a  tool  that  has  been 
ground  off  smooth  against  It  gently,  with  a  little  oil  to 
lubricate,  feeding  in  on  the  square  center  until  you  hare  a 
center  as  large  as  you  want,  and  the  job  will  run  dead  true. 

Wausaukee,  Wis.  W.  E.  BtmxB 

•     •     • 

SOLDER  FOR  ALUMINUM 
An  aluminum  solder  patented  April  7,  19H.  is  made  up  of 
the  following  metals  In  the  proportions  Indicated:  aluminum, 
17.5  parts:  zinc,  52  parts;  tin.  30  parta;  and  nickel  O.o  part. 
It  permlU  soldering  and  welding  to  be  done  at  low  tempera- 
tures and  can  be  used  without  acids  or  welding  powders 
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QUESTIONS    ON    PRACTICAL    SUBJECTS    OF    GENERAL    INTEREST 


ALLOWANCE  FOR  SHRINKAGE   IN 
MALLEABLE   CASTINGS 

A.  S.  G. — How  much  allowance  should  be  made  tor  shrink- 
age In  the  making  of  malleable  castings?  I  understand  that 
malleable  castings  will  shrink  more  than  %  Inch  per  foot 
when  cast,  and  will  then  expand  nearly  %  Inch  when  an- 
nealed. Is  this  correct?  What  means  are  taken  to  Insure 
that  a  casting  of  the  correct  size  will  be  obtained  after  anneal- 
ing? What  will  be  the  difference  In  gray  Iron  castings  and 
malleable  iron  castings,  cast  In  molds  made  from  the  same 
patterns? 

A. — As  the  iron  used  for  making  malleable  castings  usually 
has  a  shrinkage  of  practically  14  inch  per  foot,  with  a  return 
of  %  inch  in  the  annealing,  the  shrink-rule  of  the  ordinary 
pattern  shop  is  used  for  making  the  patterns  for  malleable 
castings;  as  a  rule  there  will  be  no  appreciable  difference 
in  gray  Iron  castings  and  malleable  iron  castings  cast  In 
molds  made  from  the  same  patterns.  It  should  be  remem- 
bered, however,  that  the  contraction  of  %  Inch  per  foot  In 
malleable  castings  la  not  constant,  but  will  vary  from  3/16 
to  5/16  inch,  and,  in  extreme  cases,  may  even  be  beyond 
these  limits.  This  depends  on  the  kind  of  iron  used — the 
lower  the  percentage  of  silicon,  the  greater  will  be  the  con- 
traction. Also,  the  more  sprues  used  and  the  more  steel  used 
in  the  mixture,  the  greater  will  be  the  contraction;  hence, 
malleable  iron  castings  made  from  a  pattern  used  for  cast 
iron  should  be  checked  up  to  make  sure  that  the  shrinkage 
and  the  return  in  the  annealing  are  according  to  the  figures 
given,  as  otherwise  an  adjustment  must  be  made  In  the 
shrink-rule  used.  On  the  whole,  the  shrinkage  of  malleable 
castings  is  not  uniform  enougb  to  permit  absolute  dependence 
upon  the  figures  given.  With  rather  thin  castings,  the  expan- 
sion in  annealing  may  be  so  great  as  to  counteract  the  con- 
traction entirely,  and  the  casting  will  then  be  as  large  as 
the  pattern.  This  Is  particularly  true  when  the  silicon  con- 
tent is  high. 


PLUG  AND   RING   GAGE  ALLOWANCES 

F.  M.  &  F.  Co. — In  the  past  year  we  have  had  several  argu- 
ments on  what  size  a  4-inch  gage  should  be  made  in  order  that 
it  will  Just  fit  a  4-lnch  hole.  We  looked  for  on  authority  on 
this  subject  and  could  find  none,  there  appearing  to  be  no 
published  data  or  table  on  allowances  for  plug  and  ring  gage 
fits.  I  would  like  to  see  a  table  giving  definite  data  as,  for 
example,  a  1-lnch  plug  0.0002  Inch  under  size  to  fit  a  1-inch 
ring;  a  2-inch  plug,  say  0.0003  Inch  under  size  to  fit  a  2-inch 
ring;  and  so  on. 

A. — There  appears  to  be  no  agreement  of  gage  makers  on 
the  matter  of  allowances  for  plug  and  ring  fits.  One  well- 
known  concern  claims  that  it  makes  the  plug  and  ring  of  the 
standard  size,  i.  e.,  a  1-inch  plug  measures  1  inch  and  a  ring 
to  fit  also  measures  1  Inch.  These  can  be  assembled  only  by 
an  expert  and  so  close  Is  the  fit  that  the  plug  must  be  kept 
moving  constantly  or  It  will  be  seized  by  the  ring.  Other 
makers  of  gages  make  the  plug  to  standard  size  and  fit  the 
ring  to  the  plug,  making  an  allowance  of  about  0.0001' Inch 
on  the  1-inch  size.  The  Johansson  gages  are  made  to  a  uni- 
form limit  of  0.00001  Inch  per  inch  of  length.  This  is  propor- 
tional in  all  sizes,  the  one-tenth  inch  gage  being  accurate  to 
the  0.000001  inch  or  one  one-millionth  Inch.  Having  this  in 
mind,  the  following  experiment  Indicates  how  small  the 
clearance  may  be  in  an  accurately  fitted  plug  and  ring  gage: 
Four  Johansson  gages  were  taken,  two  half-inch  and  two  of 
other  sizes;  the  other  gages  were  locked  to  the  half-inch,  one 
on  each  side  overlapping  so  as  to  form  a  snap  gage.  The 
three  were  held  together  alone  by  the  air  suction  or  mole- 
cular attraction  that  these  gages  possess  for  one  another.  The 
other  half-inch  gage  or  block  was  forced  through  the  snap 
gage  opening  without  breaking  the  air  suction  between  the 
three  assembled  gages.  Here  we  have  the  condition  of  the 
snap  gage  opening  being  exactly  the  same  size  as  the  gage 
fitting  it,  and  still  the  one  can  be  moved  freely  within  the  other. 


ALLOWABLE   TOLERANCES   WHEN    TEST- 
ING ENGINE    LATHES 

J.  J.  R. — I  am  inspecting  machine  tools  for  an  exporting 
concern  and  have  to  pass  on  the  accuracy  of  a  lot  of  engine 
lathes.  There  seems  to  be  no  agreement  on  the  allowable 
variations  in  engine  lathes,  and  I  would  like  to  have  your 
opinion  on  the  subject. 

A. — The  limits  of  various  makers  of  machine  tools  vary 
somewhat,  it  is  true,  but  greater  variations  than  allowed  by 
the  makers'  inspectors  will  be  found  apparently  unless  great 
care  is  taken.  When  testing  an  engine  lathe,  it  should  be 
leveled  perfectly,  and  the  slides  and  other  working  parts 
should  be  examined  to  see  that  they  are  free  and  in  good 
working  condition.  The  carriage  should  move  freely  the  en- 
tire length  of  the  bed,  and  the  cross-slide  should  also  work 
smoothly  and  freely.  The  principal  tests  for  accuracy  should 
be  made  with  a  steel  bar  12  inches  long,  provided  with  a 
taper  shank  accurately  fitting  the  taper  hole  In  the  spindle. 
This  bar  may  have,  say,  three  turning  points  or  collars  equi- 
distant, from  which  measurements  are  taken.  With  this  bar 
in  position,  a  light  chip  with  a  sharp  tool  is  taken  over  the 
three  collars,  and  then  the  collars  are  measured.  All  three 
should  measure  the  same,  the  allowable  variations  being  0.0005 
inch,  plus  or  minus.  The  vertical  alignment  in  the  12-lnch 
distance  should  not  vary  more  than  0.0005  inch  up  or  down. 
The  variation  in  alignment  of  the  taper  hole  in  the  spindle 
shown  by  the  bar  being  turned  half  way  around  in  the  hole 
should  not  be  greater  than  0.001  inch  at  the  end.  The  taper 
hole  in  the  spindle  should  run  true  and  there  should  be  no  ap- 
preciable end  motion  or  shake  of  the  spindle.  The  faceplate 
should  align  with  the  cross-slide  and  when  faced  should  be 
flat,  or  concaved  0.0005  inch  in  a  diameter  of  12  Inches.  The 
tailstock  spindle  when  run  out  full  length  may  have  a  maxi- 
mum deviation  from  truth  of  0.0005  inch  vertically,  prefera- 
bly upward.  The  spindle  should  align  with  the  head  spindle 
in  three  positions  on  the  bed,  the  allowable  variation  being 
0.0005  inch  upward. 


PRACTICE   IN   SURFACE    SCRAPING 
MACHINE   PARTS 

R.  D.  M.  Co. — We  have  had  some  discussion  concerning  the 
correct  method  of  using  scraping  compound  when  surface 
scraping  machine  parts.  Some  mechanics  contend  that  the 
compound  should  be  placed  on  the  surface  plate  and  others 
that  it  should  be  placed  on  the  work.  We  have  heretofore 
always  used  the  first  method  but  are  having  very  good  success 
with  the  second.  We  would  be  pleased  to  have  your  opinion 
on  the  subject  as  to  which  is  the  better  method.  Some  contend 
that  placing  the  marking  compound  on  the  work  increases 
the  wear  on  the  surface  plate.  Placing  the  marking  com- 
pound on  the  work  has  the  advantage  that  it  is  easier  on  the 
men's  eyes,  as  the  bright  surfaces  are  covered  up  and  do  not 
reflect  the  light. 

A. — When  scraping  surfaces  of  machine  parts  to  a  surface 
plate,  the  common  practice  is  to  apply  the  Venetian  red  (mixed 
with  lard  oil  or  mineral  oil)  or  prussian  blue  to  the  surface 
plate,  and  to  scrape  off  the  high  spots  on  the  work  surface  as 
indicated  by  the  red  or  blue  markings.  The  reverse  practice 
of  applying  the  marking  compound  to  the  work  Is  used  to 
some  extent  by  toolmakers,  but  it  has  no  marked  advantage 
aside  from  that  of  reducing  the  glare  of  the  bright  surfaces 
on  the  workmen's  eyes.  On  the  other  hand,  the  practice  has 
the  disadvantage  that  the  scrapings  stick  to  the  work  and 
cannot  be  so  easily  cleaned  off.  As  far  as  the  wear  on  the 
surface  plate  is  concerned,  there  should  be  little  in  favor  of 
either  practice.  W'hen  the  marking  compound  is  applied  to 
the  surface  plate,  the  plate  is  somewhat  protected  by  the  com- 
pound it  is  true,  but  as  it  is  not  necessary  to  clean  oft  the 
plate  at  each  trial  when  the  alternative  method  is  employed, 
the  difference  in  wear  would  be  very  slight.  The  experiences 
of  readers  who  have  used  both  methods  are  solicited  for 
publication. 


NE^W  MACHINERY  AND  TOOLS 


THE    COMPLETE    MONTHLY    BEOORD    OF    NEW    DESIGNS    AND    IMPROVEMENTS 
IN    AMERICAN    METAL-WORKING    MACHINERY    AND    TOOLS 


AJAX  TWO-BLOW  HEADER  FOR 
HOT  WORK 

Until  recently  heading  machines  equipped  with  continuous 
feed,  and  intended  for  working  hot  metal,  have  been  confined 
to  the  single-blow  type.  Two-  and  three-blow  headers  are 
commonly  used  for  working  cold  stock,  but  several  difficulties 
have  stood  in  the  way  of  employing  the  multiple-blow  type  of 
machine  on  hot  material.  These  difficulties  have  recently 
been  overcome  by  the  Ajax  Mfg.  Co.  of  Cleveland,  Ohio,  which 
has  introduced  a  header  for  working  on  hot  metal  in  the 
production  of  work  that  cannot  be  satisfactorily  handled  by 
a  single-blow  machine.  A  feature  of  the  design  is  that  this 
header  may  be  converted  into  the  single-blow  type,  which 
is  an  important  advantage  in  adapting  it  to  the  requirements 
of  those  shops  that  have  not  enough  work  for  a  two-blow 
header  to  keep  the  machine  constantly  employed. 

A  two-blow  automatic 
header  for  hot  work  has  been 
developed  by  the  AJax  Mfg. 
Co.,  Cleveland,  Ohio,  in  re- 
sponse to  the  demand  for  a 
machine  that  will  automati- 
cally upset  heads  In  which 
the  quantity  of  metal  or  the 
shape  is  such  that  the  work 
cannot  be  done  in  one  opera- 
tion. Screw  spikes  used  by 
many  railroads  have  such  a 
large  head  that  two  upsetting 
operations  are  necessary  to 
produce  a  good  job  without 
buckling  the  material  an<l 
causing  cold  shuts  in  the 
head.  Also  hexagon  and 
square  bolt  heads  may  be 
upset  on  round  stock,  forming 
a  very  good  forged  bolt  head, 
with  a  two-blow  header, 
where  a  single  upset  can 
never  make  a  good  square  or 
hexagon  head  from  round 
stock  without  getting  a  large 
flash. 

Until  recently,  heading  ma- 
chines with  continuous  feed, 
for  working  on  hot  metal, 
have  been  confined  to  the 
single-blow  type.  Two-  and 
three-blow  headers  for  work- 
ing cold  stock  are  in  success- 
ful operation,  but  the  problem 
of  adapting  the  multiple-blow  machine  for  working  hot  ma- 
terial presents  serious  difficulties.  In  the  first  place,  the 
pieces  to  be  headed  hot  are  generally  much  larger  and  require 
a  much  sturdier 
machine  to  do 
the  work  than 
those  which  are 
headed  cold.  The 
two  -  blow  m  a  - 
chine  is  neces- 
sarily more  com- 
plicated than 
the  single-blow 
machine,  and 
where  strength 
and  rigidity  arc 
o  f  paramount 
importance,  it  is 
necessary  for  all 
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the  design  to  be  kept  down  to  an  absolute  minimum.  Second, 
the  severe  conditions  under  which  the  dies  are  worked  in  the 
single-blow  beading  machine  are  augmented  in  the  two- 
blow  machine.  In  the  single-blow  machine  the  dies  grip  the 
stock  while  it  is  being  beaded;  then  they  open  and  are 
cooled  by  running  water  before  they  close  and  grip  the  stock 
for  another  piece.  In  the  two-blow  machine  the  dies  open  so 
that  the  water  can  get  to  them  only  once  in  two  full  revolu- 
tions of  the  crank,  thus  reducing  the  chance  of  cooling  the 
dies  50  per  cent  and  increasing  the  duration  of  the  heating 
period.  The  dies  must  be  kept  cool  to  keep  them  from  loslns 
their  temper;  also  the  cold  water  running  onto  the  dies, 
which  have  been  heated  by  close  contact  with  the  hot  stock, 
is  liable  to  check  them.  The  recently  developed  special  alloy 
steels  which  retain  their 
temper  to  almost  a  dull  red 
heat  have  proved  Invaluable  In 
making  dies  to  be  used  In 
both  single-  and  double-blow 
hot  headers. 

The  bed  plate  of  the  two- 
blow  header  is  a  single  steel 
casting  cored  out  and  ma- 
chined to  take  the  necessary 
slides,  bushings  for  shafts, 
and  brackets.  All  moving 
parts  are  bushed  or  lined  so 
that  no  wear  comes  directly 
in  the  bed  casting.  The  crank- 
shaft bearings  are  solid,  mak- 
ing a  much  more  rigid  con- 
struction than  could  be  ob- 
tained with  split  bearings; 
the  drive  is  provided  by  an 
electric  motor  geared  to  the 
crankshaft.  To  prevent  dam- 
age being  done  to  the  motor 
by  stalling  the  machine,  a 
friction  clutch  is  interposed 
on  the  pinion  shaft,  which 
slips  when  the  machine  stops 
suddenly.  The  machine  shown 
In  the  accompanying  illustra- 
tions Is  rated  as  a  1-lnch  ma- 
<  hine,  i.  e..  It  will  upset  stock 
up  to  1  Inch  In  diameter. 

The  principle  of  the  two- 
blow  header  Is  fundamentally 
the  same  as  that  of  the  single- 
blow  machine.  It  depends  on  the  closing  of  the  moving  die 
to  shear  the  stock  for  one  forging  from  the  bar,  and  this 
blank   Is  then  gripped   l)etweon   the  dies.     The  heading  tools 

are  carried  1  n 
the  main  slide 
which  Is  oper- 
ated continu- 
ously by  the 
crankshaft. 
These  tools  re- 
ceive the  mate- 
rial which  pro- 
trudes from  the 
dies,  and  form 
it  to  the  desired 
shape,  the  form- 
l  n  g  operation 
taking  place  dur- 
ing the  last  part 
of    the    forward 
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stroke  of  the 
slide.  The  ne- 
cessity of  hold- 
ing the  stoclc  in 
the  dies,  while 
the  tools  come 
forward  twice, 
introduces  sev- 
eral difficulties 
which  have  to 
be  overcome. 

The  cam 
which  operates 
the  moving  die 
runs  at  one-half 

the  speed  of  the  ^'''  '■     Allowing  Hochanism  for  operating  Intermittent 

crankshaft,  being  driven  by  gears  which  have  a  ratio  of  2  to  1. 
This  forged-steel  cam  moves  the  roller  arm  which  embodies 
the  safety  device,  and  operates  the  dies  through  a  knuckle 
system.  These  features  are  illustrated  in  Figs.  1  and  3.  The 
safety  device  consists  of  a  wedge  which  is  forced  between  two 
rollers  against  the  force  of  two  heavy  compression  springs,  if 
the  resistance  offered  to  the  closing  of  the  dies  becomes  too 
great.  It  will  be  noticed  that  the  roller  arm  is  of  very  heavy 
construction  and  is  guided  rigidly  in  the  bed  of  the  machine. 


Fig.    4.     Back   View   of   Machine    showing   Arrangement   of   Drive 

The  mechanism  for  moving  the  tool-holder  up  and  down,  so 
that  one  tool  operates  on  the  material  during  one  forward 
stroke  and  the  other  tool  during  the  following  forward  stroke, 
is  actuated  by  a  cam  on  the  lower  cam-shaft.  This  shaft  is 
driven  by  a  gear  from  the  die-slide  cam-shaft  and  runs  at  the 
same  speed.  The  cam  Is  so  designed  that  the  movement  of 
the  tool-holder,  either  up  or  down,  is  accomplished  during  the 
back  half  of  the  stroke,  so  that  when  the  tool  approaches  the 
dies  or  recedes  from  them  it  travels  in  a  horizontal  line  dur- 
ing one-half  of  the  stroke.  This  allows  the  tool-holder  to  he 
guided  horizontally  during  the  first  half  of  the  stroke  by  a 
guide  bolted  rigidly  to  the  bed  of  the  machine,  thus  insuring 
perfect  alignment  when  the  material  is  being  upset.  The 
motion  is  transmitted  from  the  cam  to  the  tool-holder  through 
the  roller  arm,  link,  and  lever.  The  reciprocating  motion  of 
the  header-slide  is  taken  care  of  by  the  top  of  the  tool-holder 
sliding  back  and  forward  on  a  large  bar  in  the  lifting  lever. 

The  stock  gage  is  operated  from  a  cam  mounted  on  the  end 
of  the  die-slide  cam-shaft,  the  arrangement  being  shown  in 
Figs.  1  and  2.  The  stock  gage  drops  into  position  as  the  stock 
is  fed  "into  the  machine,  then  moves  out  of  the  way  of  the 
first  upsetting  tool  as  it  comes  forward,  and  remains  there 
until  it  is  needed  to  gage  the  stock  when  it  is  next  fed  into 
the  machine.  After  the  forging  operation  has  been  completed 
and  the  dies  have  opened  enough  to  release  the  work,  the 
piece  is  ejected  from  the  dies  by  a  "kicker"  similar  to  that 
used  on  single-blow  machines;  this  kicker  is  operated  from  a 
cam  on  the  end  of  the  lower  cam-shaft,  as  shown  in  Fig.  2. 
As  the  lower  cam-shaft  runs  half  as  fast  as  the  crankshaft, 
the  design  of  the  kicker  cam  is  very  similar  to  the  cam  used 
on  the  single-blow  machine,  i.  e..  it  has  one  high  spot  that 


throws  the 
kicker  against 
the  finished 
piece  and  ejects 
it  from  the  dies. 
The  mechan- 
ism used  to  feed 
the  stock  into 
the  machine  1b 
identical  with 
that  used  on  the 
single-blow  ma- 
chine, except 
that  an  addi- 
tional  device   is 

Feed  Mechanism,  Movable  Die  and  Vertical  Tool-slide  added     tO     make 

the  machine  feed  at  alternate  revolutions  of  the  crankshaft, 
the  mechanism  being  shown  in  Fig.  3.  The  feed  rolls  are 
turned  during  slightly  less  than  180  degrees  rotation  of  the 
crank  by  eccentric  A  on  the  crankshaft.  Arms  B  oscillate 
pawls  C,  thus  rotating  ratchet  D.  Pawl  E  rotates  a  small 
cam  at  F  which  is  so  designed  that  at  alternate  stopping 
positions  the  tails  of  pawl  C  are  pressed  downward,  thus 
holding  the  pawls  clear  of  ratchet  D.  This  results  in  the 
motion  of  the  eccentric  A  being  transmitted  to  the  feed  rolls 
only  once  in  every  two  revolutions  of  the  crankshaft. 

An  additional  device  is  provided  for  pinching  the  end  of 
the  bar,  previous  to  its  being  fed  into  the  dies,  and  this 
device  is  especially  useful  in  the  upsetting  of  square  or  hexa- 
gon bolt  heads.  In  such  cases  the  round  bar  would  be  pinched 
to  a  square  or  hexagon  section;  and  with  this  section  the 
corners  of  the  bolt  head  can  be  well  filled  without  getting  a 
flash  between  the  tool  and  dies.  This  pinching  device  is 
operated  from  a  cam  mounted  on  the  lower  cam-shaft  on  the 
right-hand  side  of  the  machine,  as  shown  in  Fig.  3.  The  roller 
lever  operates  a  toggle  joint  which,  in  turn,  slides  a  loose 
block  in  the  backing  plate,  pinching  the  end  of  the  stock  and 
then  moving  away  without  remaining  in  contact  with  the 
hot  bar  any  appreciable  length  of  time. 

Another  feature  of  this  machine  is  that  it  is  so  constructed 
that  it  may  be  changed  to  a  single-blow  machine  and  operated 
in   that   way   by    detaching    certain    parts   and    substituting 


Fig.   8.     View  of  Dies.   Tools.   Tool-holder  Mecha 
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other  pieces.  In 
making  the  change 
a  1  to  1  gear  drive 
is  substituted  for 
the  2  to  1  drive  for 
operating  the  die- 
slide.  Also,  the  die- 
slide  cam  and  its 
shaft  are  replaced 
by  a  small  crank- 
shaft. The  roller 
arm  is  replaced  by 
a  slide  which  is 
driven  by  the  crank, 
and  the  change  of 
gears  to  operate 
the  die-slide  leaves 
the  lower  cam- 
shaft   disconnected.  shook    &    Fletcher   20-inch    Manufacturing    Lathe, 

The  tool-holder  mechanism  is  disconnected  at  the  top  of  the 
machine  and  a  stationary  tool-holder  is  bolted  to  the  header- 
slide.  The  pinching  device  may  be  disconnected  it  desired, 
but  it  is  useless  as  its  cam  does  not  move.  The  feed  is  made 
to  act  at  every  revolution  of  the  crank  by  simply  removing 
the  pawl  E,  Fig.  3,  and  setting  the  cam  F  in  such  a  position 
that  it  allows  the  pawl  C  to  rotate  the  ratchet  D.  A  kicker 
cam  is  provided  to  be  put  on  the  main  crankshaft  outside  the 
left-hand  bearing,  for  use  when  the  machine  is  operated  as  a 
single-blow  machine.  This  flexibility  of  usage  is  especially 
useful  where  there  is  not  enough  work  to  keep  a  two-blow 
machine  busy  all  the  time.  The  time  required  to  make 
the  change  is  only  a  few  hours,  and  the  machine  operates 
perfectly  as  a  single-blow  machine. 


SHOOK  &  FLETCHER  PROJECTILE 
TURNING  LATHE 

The  Shook  &  P^letcher  Supply  Co.,  Inc.,  827-830  Brown- 
Marx  Bldg.,  Birmingham,  Ala.,  is  now  manufacturing  a  pro- 
jectile turning  lathe  which  has  a  nominal  swing  of  20  inches 
over  the  bed.  The  noteworthy  features  of  the  machine  are 
the  exceptional  driving  power  and  strength  that  are  provided, 
an  idea  of  which  will  be  gathered  from  the  fact  that  the  lathe 
will  operate  continuously  on  0.4.'i  per  cent  carbon  forgings  up 
to  10  inches  in  diameter,  when  taking  a  cut  '^  inch  in  depth 
with  a  feed  of  1/16  inch  per  revo- 
lution, at  a  peripheral  cutting 
speed  of  65  feet  per  minute.  Work- 
ing at  this  exceptionally  high  rate, 
it  is  stated  that  the  machine 
shows  absolutely  no  vibration  or 
tendency  of  the  bearings  to  heat; 
and  the  claim  is  made  that  the 
above  figures  do  not  represent  the 
maximum  capacity. 

The  machine  is  driven  by  a 
single  pulley  which  is  belted  to  a 
two-speed  countershaft,  and  slip 
gears  provide  the  necessary 
changes  of  speed.  The  spindle  is 
made  of  0.60  per  cent  carbon  steel, 
ground  to  size  and  bored  from  a 
solid  forging.  The  headstock 
bearings  are  lined  with  bronze 
bushings  and  alternate  steel  and 
bronze  washers  take  the  end 
thrust  of  the  spindle.  The  car- 
riage Is  provided  with  an  oil 
trough  around  the  front  vee. 
which  prevents  lubricant  from 
running  down  over  the  apron.  The 
carriage  is  gibbed  to  the  bod  at 
the  front  and  roar  on  the  outside, 
and  is  also  gibbed  to  the  Inside 
of  the  bed  underneath  the  bridge. 
t.  ('.,  the  carriage  is  gibbed  at  four 


points  so  that  it 
will  not  lift  under 
any  conditions. 

The  apron  is  of 
the  double  plat« 
tyi)e  which  pro- 
vides a  bearing  at 
both  ends  of  all 
shafts,  and  the 
apron  is  tongued 
and  grooved  to  the 
carriage.  The  feed 
friction  is  of  large 
diameter  and  will 
pull  the  heaviest 
feeds  without  slip- 
'^^H  ping.      The    knob 

for  engaging  the 

which  U  especially  adapted  for  Shell  Work  friCtiOQ  is  provided 

wilh  a  pilot  wheel  6  inches  in  diameter,  which  draws  in  the 
friction  firmly  without  requiring  undue  effort  from  the  oper» 
tor.  The  machine  is  equipped  with  a  four-step  feed  cone 
which  carries  a  belt  l'^  inch  in  width.  The  gear  ratios  in 
the  feed  mechanism  are  very  high  and  ample  power  is  pro- 
vided for  the  heaviest  feeds.  When  necessary  a  gear-lwx  is 
provided  which   furnishes  four  changes  of  feed. 

The  principal  dimensions  of  the  machine  are  as  follows: 
swing  over  ways,  20  inches;  swing  over  carriage,  10  inches;  ■ 
capacity  between  centers  for  7  foot  6  inch  bed,  3H^  inches; 
diameter  of  hole  through  spindle,  1%  inch;  maximum  travel 
of  tailstock  spindle,  8  inches;  gear  ratios,  8.5  to  1  maximum, 
and  2.85  to  1  minimum;  available  feeds  per  revolution,  0.020, 
0.040,  0.060,  and  O.OSO  inch;  range  of  spindle  speeds,  28  to  112 
R.  P.  M.  for  3-  to  6-inch  shells  and  20  to  80  R.  P.  M.  for  4Vi-  to 
9-inch  shells. 


tlcal  Mining  H 


NEWTON  Vertical  milling  machine 

The  accompanying  illustration  shows  an  improved  type  of 
heavy  vertical  milling  machine,  which  has  recently  been 
added  to  the  line  of  the  Newton  Machine  Tool  Works,  Inc.. 
Philadelphia,  Pa.  The  feature  of  the  machine  is  a  flexible 
control  which  provides  for  the  successful  use  of  end-mills  as 
small  as  %  inch  in  diameter  on  die  work,  and  the  cutlers 
which  can  be  used  on  the  machine  range  from  this  size  up  to 
those  required  for  performing  the 
heaviest  milling  operations  in  lo- 
comotive shops.  The  illustration 
shows  how  well  the  design  of 
the  machine  lends  itself  to  the  ap- 
plication of  alternating-current 
motor  drive,  as  changes  are  ob- 
tained through  the  speed-box 
gearing  without  requiring  the  re- 
moval of  gears.  Another  feature 
is  the  counterweighted  spindle 
saddle  which  is  provided  wlti" 
vertical  feed  and  fast  power  move- 
ment; reversing  fast  power  tra- 
verse is  also  provided  for  the  cir- 
cular, in  and  out  and  cross  table 
motions,  which  also  have  revers- 
ing power  feed  and  means  of  mak- 
ing hand  adjustment.  All  of  these 
motions  are  governed  from  a  cen- 
tralized control. 

The  Important  dimensions  of 
the  machine  are  as  follows:  diam- 
eter of  circular  table  over  slou. 
42  Inches:  maximum  cross  feed, 
30  inches;  maximum  in  and  out 
feed,  20  inches;  range  of  spindle 
speeds,  8*^  to  232  revolutions  per 
minute;  maximum  diameter 
which  can  be  milled  when  table 
is  In  its  forward  central  position. 


hy  the  Newton  Machine 


432 


MACHINERY 


January,  1916 


38  inches.  The  table  is  of  the  corner  clamp  conBtructlon,  and 
is  surrounded  by  a  pan  which  is  drained  from  the  center.  In 
conclusion,  it  may  be  mentioned  that  machines  of  this  type 
have  found  successful  application  in  milling  the  solid  ends  of 
shrapnel  forgings,  for  which  purpose  the  continuous  circular 
feed  motion  provided  on  the  machine  is  found  most  suitable. 


KENT-OWENS   MILLING   MACHINE 

The  high-speed  hand  milling  machine  shown  in  the  accom- 
panying illustration  is  a  recent  product  of  the  Kent-Owens 
Machine  Co.,  Toledo,  Ohio,  and  the  P.  H.  Biggs  Machinery  Co., 
809  Hippodrome  Bldg.,  Cleveland,  Ohio,  has  the  sales  agency. 
A  feature  of  this  machine  is  that  it  is  equipped  with  Bock 
taper  roller  bearings  for  the  spindle  and  back  shaft.  The 
machine  may  be  run  at  speeds  ranging  from  1200  to  1500  revo- 
lutions per  minute,  which  permits  of  the  use  of  end-mills  or 
"fish-tail"  cutters  as  small  as  3/16  inch  in  diameter.  The 
high  speed  at  which  the  machine  may  be  operated  makes  it 
particularly  suitable   for  milling  splines. 

The  machine  can  be  equipped  with  an  oil  pump  and  pan; 


High-speed  Hand  Milling  Uachine  sold  by  the  P.  H.   Biggs  Uacbinery  Co. 

and  sufficient  power  is  provided  for  driving  two  3-inch  strad- 
dle mills  at  a  normal  cutting  speed.  The  clamping  levers 
for  the  head  are  conveniently  located  at  the  front  of  the 
saddle;  and  all  feed-screws  have  milled  threads.  The  regular 
equipment  furnished  with  the  machine  includes  a  counter- 
shaft and  wrenches.  A  V-block  for  holding  shafts  which 
are  to  be  splined,  and  a  vise  for  general  milling  operations 
can  be  supplied  as  special  equipment. 

The  principal  dimensions  of  the  machine  are  as  follows: 
Diameter  of  hole  through  spindle,  17/32  inch ;  taper  of  spindle. 
No.  9  B  &  S;  maximum  vertical  travel  of  head  by  lever,  5 
inches;  over -all  size  of  table,  8  by  26  inches;  size  of  working 
surface  of  table,  5  by  17  inches;  maximum  distance  from  spin- 
dle to  table,  14  inches;  and  maximum  table  teed  by  lever,  4 
Inches.  By  using  a  crank  handle,  the  table  has  a  maximum 
travel  of  17  inches,  and  positive  stops  are  located  on  the  side 
of  the  table.    The  weight  of  the  machine  is  ISOO  pounds. 


GORTON  FUSE  ROUTING  MACHINE 

The  No.  8-B  vertical  milling  machine  shown  in  the  accom- 
panying illustration  was  designed  by  the  George  Gorton  Ma- 
chine Co.,  Racine,  Wis.,  for  routing  the  wrench  slot  in  graze 
fuse  bodies.  The  fuse  body  is  mounted  on  a  plug  in  the 
reciprocating  work-holder  and  securely  clamped  by  a  half-turn 
of  a  knurled  screw.  The  horizontal  plunger  locates  the  work 
from  the  percussion  pellet  hole.  The  work-holder  is  actuated 
by  the  reciprocating  mechanism,  motion  being  provided 
through  an  eccentric  shaft  and  connection  link.  The  spindle 
is  made  of  hardened  tool  steel  and  runs  in  ball  bearings;  and 
a  horizontal  movement  of  two  inches  is  provided  by  means  of 
the  lever  at  the  right-hand  side  of  the  machine,  a  micrometer 
stop  being  provided  which  insures  obtaining  a  uniform  depth 
of  slot  on  all  pieces. 

When  changing  cutters,  a  cutter  gage  is  swung  into  position 
in  front  of  the  spindle  to  determine  the  exact  position  of  the 
cutter;  the  cutter  is  then  clamped  in  the  collet  and  the  gage 
dropped  down  out  of  the  way.  The  countershaft  is  provided 
with  ball  bearings  which  are  packed  in  grease;  it  is  mounted 
on  the  machine  and 
can  either  be  driven 
from  the  lineshaft 
or  by  means  of  a 
motor  carried  by  a 
bracket  bolted  to 
the  under  side  of 
the  shelf.  It  should 
run  at  approxi- 
mately 2000  R.  P. 
M.,  but  this  speed 
may  be  varied,  ac- 
cording to  the  na- 
ture of  the  work. 
The  tight  and  loose 
pulleys,  which  are 
3%  inches  in  diam- 
eter by  1%  inch 
face  width,  are  pro- 
vided with  ball 
bearings. 

This  machine  is 
equipped  with  a 
cutter  lubricating 
system  Including  a 
pump.,  tank, 
strainer,  relief 
valve,  flexible  tube 
for  delivering  the 
lubricant  to  the 
cutters  and  all  ne- 
cessary piping.  The 
pump  is  driven 
from  the  lineshaft 
and  the  lubrication 
flows  from  the 
work-holder  into 
the  lower  portion 
of  the  cutter-head, 

from  which  it  drains  back  into  the  tank.  The  tank  is  pro- 
vided with  a  well,  which  extends  to  within  a  few  inches  of  the 
top,  and  the  chips  are  retained  in  this  well  so  that  they  cannot 
be  drawn  into  the  suction  chamber  of  the  pump.  The  average 
rate  of  production  is  about  120  steel  parts  per  hour  and  a 
correspondingly  greater  number  of  brass  parts.  The  P.  H. 
Biggs  Machinery  Co.,  809  Hippodrome  Bldg.,  Cleveland,  Ohio, 
has  the  sales  agency  for  this  machine. 


0.    SB    Vertical    MiUing    Machine    for 
routing   Oraxe   Fuse   Bodies 


JENCKES  BAND  TURNING  MACHINE 
For  use  in  turning  the  copper  rifling  band  used  on  British 
high-explosive  shells  of  the  S-,  9.2-,  and  12-inch  sizes,  and 
corresponding  sizes  of  Russian,  French  and  Italian  shells, 
the  Jenckes  Machine  Co.,  Ltd.,  Sherbrooke,  Quebec,  Canada, 
has   recently   developed    a    single-purpose   machine,    which    is 
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Jonckes  Band  Turning  Ma 


equipped  for  machiniDK  Bands  on  Britijb  9.2-Lnch  Hirb-exploilve   Shell* 


Illustrated  and  described  herewith.  The  illustration  shows 
the  machine  equipped  for  operation  on  the  9.2-inch  shells,  and 
it  will  be  seen  that  the  bed  is  liberally  proportioned  to  pro- 
vide the  necessary  strength  and  rigidity  to  withstand  the 
severe  service  conditions  to  which  machines  are  put  in  the 
manufacture  of  ammunition.  The  bed  is  strengthened  by  box 
girths,  and  the  spindle  bearings  are  cast  integral  with  the 
bed.  The  cap  on  the  forward  bearing  is  interlocked  with  the 
frame  to  provide  for  taking  the  end  thrust,  and  both  bearings 
are  furnished  with  babbitt  liners,  which  are  peened  In,  bored 
and  finally  scraped  to  fit  the  spindle. 

The  tailstock  may  be  located  and  bolted  to  the  bed  to  suit 
any  size  of  shell  which  is  to  be  machined.  The  spindle  is  5 
inches  in  diameter  and  furnished  with  a  heavy  center.  The 
spindle  has  a  quick  movement  of  about  6  inches  which  is 
actuated  by  a  rack  and  pinion;  its  exact  position  is  determined 
by  a  swinging  stop  at  the  rear  which  drops  over  the  end  of 
the  spindle  when  it  has  advanced  far  enough.  A  limited  ad- 
justment is  provided  by  means  of  a  screw  and  lock-nut  in  the 
stop;  this  enables  the  center  to  act  as  a  stop  and  also  as  a 
bearing  for  the  shell,  so  that  the  band  can  be  finished  off 
exactly  the  correct  distance  from  the  end  of  the  shell.  The 
driving  spindle  is  made  of  steel  and  carries  a  chuck  which  is 
built  into  the  extension  on  the  spindle.  The  chuck  is  of  the 
collet  type  with  Jaws  which  are  opened  or  closed  by  com- 
pressed air,  the  controlling  valve  being  located  close  to  the 
operator's  right  hand  when  he  is  in  his  customary  position  at 
the  front  of  the  machine.  The  drive  is  through  a  single 
clutch  pulley  22  inches  in  diameter  by  10|o  inches  face  width; 
this  pulley  has  bronze  bushings  and  runs  loose  on  the  spindle. 
The  clutch  is  the  full  diameter  of  the  pulley  and  is  of  the 
taper  cork   insert  type. 


The  tool  base  is  bolted  to  the  bed  and  carries  both  the 
roughing  and  finishing  beads.  In  machining  the  9.2-inch 
shells,  the  roughing  operation  is  divided  between  two  cuts. 
Each  tool  is  fully  adjustable  but  when  once  set,  the  tools  can 
be  removed  and  accurately  replaced.  The  feed  of  both  tools 
is  provided  by  a  single  screw  which  works  in  connection  with 
positive  stops.  The  undercutting  tool  is  carried  on  a  separate 
block  mounted  on  the  front  slide,  and  is  set  at  the  correct 
angle.  The  feed  is  through  a  lever  end  cam.  The  finishing 
tool  is  located  at  the  rear  and  so  mounted  that  the  tool  slides 
past  the  band  and  shears  it  to  exactly  the  required  size  and 
shape.  The  feed  is  actuated  by  a  rack  and  pinion  operated  by 
a  handle  which  is  conveniently  located  for  the  operator. 


STUBBING   ELEVATING   TRUCK 

The  improvement  of  facilities  for  handling  work  in  factories 
has  received  considerable  attention  during  recent  years,  and 
one  of  the  most  important  developments  along  this  line  has 
been  the  introduction  of  elevating  trucks  for  use  In  connection 
with  Inexpensive  platforms  on  which  the  work  is  stacked  pre- 
paratory to  moving  it  from  one  department  to  another.  The 
chief  advantage  possessed  by  the  elevating  truck  and  plat- 
forms over  the  use  of  Individual  trucks  is  that  the  investment 
is  materially  reduced  because  it  is  merely  necessary  to  buy  a 
sufficient  number  of  trucks  for  actually  transporting  the  work 
through  the  factory. 

The  Stuebing  Truck  Co.,  Cincinnati,  Ohio,  is  now  manu- 
facturing the  elevating  truck  which  forms  the  subject  of  the 
present  description.  It  will  be  seen  that  this  Is  a  four-wheel 
truck  and  the  frame  is  constructed  entirely  of  steel,  which 
combines  the  desirable  properties  of  strength  and  lightness. 
The  wheels  are  carried  by  roller  bearings,  which  reduces  to  a 
minimum  the  amount  of  effort  required  to  pull  the  truck. 
When  the  handle  Is  raised  to  a  vertical  position,  the  platform 


434 


MACHINERY 


January,  1916 


of  the  truck  is  lowered,  and  when  the  handle  is  pulled  forward 
the  platform  of  the  truck  and  the  load  are  lifted  by  means  of 
a  hook  which  automatically  disconnects,  thus  giving  free  use 
of  the  handle  for  pulling  and  steering  the  truck.  The  front 
wheels  can  be  turned  entirely  around  with  the  platform  in 
the  raised  or  lowered  position,  which  permits  of  easy  handling 
of  the  truck  in  close  quarters  or  in  making  sharp  turns. 

A  hydraulic  check  is  provided  for  lowering  the  load,  and 
by  pressing  a  foot-treadle  the  load  is  released  and  lowered 
automatically  under  control  of  the  hydraulic  check.  An  im- 
portant feature  of  this  truck  is  that  it  is  designed  and  con- 
structed in  such  a  way  that  it  is  an  easy  matter  to  make 
special  trucks  of  any  required  width  and  length.  The  differ- 
ent sizes  of  trucks  can  be  provided  with  wheels  6,  7  or  9 
inches  in  diameter. 


UNITED   PORTABLE  CRANE 

The  advantage  of  a  portable  crane  for  shop  use  is  that  it  is 
capable  of  reaching  all  corners  in  the  factory  and  eliminates 
danger  of  workmen  straining  themselves  in  an  effort  to  lift 
heavy  loads  which  cannot  be  handled  by  the  regular  traveling 


Portable  Crane  made  by  the  United  Enginp  &  Mfg.  Co. 

crane.  The  Manley  "Hilite"  portable  crane  which  is  a  recent 
product  of  the  United  Engine  &  Mfg.  Co.,  Hanover  Pa.,  pos- 
sesses the  general  advantages  of  portable  cranes.  In  addi- 
tion, the  design  has  been  worked  out  along  lines  which  give 
this  crane  certain  individual  features.  The  superstructure 
is  made  entirely  of  steel,  and  it  will  be  seen  that  the  Sections 
used  are  angles  and  channels  which  afford  plenty  of  strength 
without  making  the  crane  unduly  heavy. 

The  base  is  made  of  cast  iron  with  ribs  to  give  additional 
strength.  As  the  base  is  of  heavier  construction  than  the 
superstructure.  It  will  be  evident  that  the  center  of  gravity 
of  the  crane  is  quite  low,  and  as  a  result,  the  possibility  of 
tipping  it  over  has  been  materiatUy  reduced.  The  casters  and 
front  wheel  support  the  base  at  three  points  so  that  a  uniform 
bearing  is  obtained  regardless  of  possible  inequalities  in  the 
floor.  All  twisting  strains  are  thus  eliminated.  The  crane  is 
locked  by  a  hand-nut  on  the  caster,  which  can  be  operated  by 
the  foot-treadle  without  stooping.  These  cranes  are  made  in 
four  different  sizes  which  have  lifts  of  G  feet  6  inches.  7  feet. 


Tig.    1.     National-Acme   Adjustable   Chaser   Die 

7  feet  and  8  feet.  The  two  smaller  cranes  have  a  lifting 
capacity  of  1  ton  and  an  overhang  of  33  inches,  while  the  two 
larger  cranes  have  a  lifting  capacity  of  2  tons  and  an  over- 
hang of  38  inches. 


ADJUSTABLE  CHASER   DIE  AND  COLLET 
HOLDER   FOR  SPRING   DIES 

The  National-Acme  Mfg.  Co.,  Cleveland,  Ohio,  has  recently 
added  to  its  line  an  adjustable  chaser  die  that  is  adapted 
for  use  on  all  automatic  screw  machines  and  hand  lathes. 
The  chasers  in  this  die  are  separate,  so  that  they  may  be 
easily  taken  out  and  ground,  and  when  the  chasers  are  worn 
out  they  may  be  replaced.  Another  claim  made  for  this  tool 
is  that  in  threading  work  over  IVi  inch  in  diameter,  it  can 
still  be  held  extremely  close  to  the  required  adjustment.  The 
die  has  the  same  heavy  one-piece  body  that  is  used  in  the 
National-Acme  self-opening  dies,  and  the  chasers  are  held  in 
accurate  adjustment  by  a  ring  which  has  a  bearing  on  har- 
dened dowel  pins  seated  against  the  backs  of  the  chasers. 
Adjustment  for  tight  or  loose  fitting  threads  is  made  possible 
by  a  screw  in  the  side  of  the  head,  which  operates  on  the 
principle  of  a  micrometer  gage  after  the  screw  holding  the 
chasers  has  been  loosened.  To  prevent  side  play,  eccentric 
screws  are  turned  against  the  sides  of  the  chasers  at  the  time 
the  adjustment  is  made.  These  adjustable  chaser  dies  are 
made  in  eight  sizes  which  have  capacities  for  threading  work 
from  5/32  inch  to  Si^i  inches  in  diameter. 

The  chief  advantage  claimed  for  the  collet  holder  for  spring 
dies  which  has  recently  been  placed  on  the  market  by  the 
National-Acme  Mfg.  Co.  is  that  a  bearing  is  provided  for  the 
lands  of  the  spring  die  for  their  full  length.  This  is  the 
means  of  overcoming  difficulty  which  is  sometimes  experienced 
in  holding  spring  dies  to  exactly  the  required  cutting  size. 
When  the  required  adjustment  has  been  made  by  turning  the 
master  chuck,  the  collar  at  the  back  of  the  die  is  screwed  up 
against  the  bottom  of  the  chuck,  thus  making  the  adjustment 
secure  and  permanent.  The  back  of  the  die  is  slotted  to 
receive  two  pins  for  keeping  it  from  turning  in  the  holder; 
and  the  holder  is  furnished  with  the  necessary  float  to  com- 
pensate for  variations  in  the  spindle  alignment  when  starting 
the  thread.  This  collet  holder  is  made  in  six  sizes  to  accom- 
modate dies  for  cutting  threads  on  work  from  I4  up  to  1  inch 
in  diameter.  Using  the  National-Acme  spring  dies,  one  holder 
has  a  capacity  for  a  wide  range  of  work. 


Fig.    2.     National-Acme   Collet   Holder  for   Spring   Dies 
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Fig.    1.     Crescent   Patternmakers'    Bench   Jointer 

CRESCENT  BENCH   JOINTER 

To  meet  the  demand  of  patternmakers  for  a  small  jointer 
that  can  be  set  up  on  a  work-bench,  the  Crescent  Machine 
Co.,  56  Main  St.,  Leetonia,  Ohio,  has  developed  the  tool  shown 
in  the  accompanying  illustrations.  This  machine  is  provided- 
with  a  4-inch  head,  which  has  ample  capacity  for  most  of  the 
work  handled  In  average  pattern  shops,  and  the  percentage 
i)f  work  which  can  be  done  on  this  little  Jointer  is  further 
increased  by  the  fact  that  most  pattern  work  is  relatively  short. 
Having  the  jointer  right  on  the  work-bench,  instead  of  having 
to  carry  the  work  to  a  machine,  is  naturally  the  means  of 
saving  a  considerable  amount  of  the  patternmaker's  time.  The 
head  of  the  machine  is  4  inches  wide  and  the  overall  length 
is  20  Inches.  It  can  be  furnished  with  individual  electric 
motor  drive  or  belted  to  a  countershaft  according  to  the  re- 
quirements of  different  shops.  The  design  has  been  worked 
out  along  lines  which  provide  ample  strength  for  the  work 
for  which  this  machine  is  intended. 


SKATE  SHARPENER 

It  is  a  matter  of  general  knowledge  that  a  satisfactory  skate 
sharpener  must  hold  the  blade  in  such  a  manner  that  it  may 
be  fed  evenly  along  the  face  of  the  grinding  wheel.  This 
requirement  has  been  fulfilled  in  the  skate  sharpener  which 
has  recently  been  developed  by  the  Luther  Grinder  Mfg.  Co.. 
Milwaukee,  Wis.  This  company  is  making  three  different 
skate  sharpening  outfits.  One  of  these  consists  of  a  grind- 
ing machine  which  is  driven  by  foot-treadles  and  equipped 
with  a  skate  grinding  attachment;  the  other  two  consist  of 
skate  grinding  attachments  furnished  for  the  use  of  those 
who  already  have  the  Luther  foot-power  grinder  or  the 
Luther  power-driven  bench  grinder.  The  feature  of  the  at- 
tachment is  its  extreme  simplicity.  It  consists  of  two  C-shaped 
clamps  which  hold  the  skate  that  is  to  be  ground,  and  a  metal 
baseplate.  The  method  of  using  the  attachment  is  so  simple 
that  It  can  be  readily  operated  by  any  mechanic  of  average 
intelligence. 


NEWTON  PROFILING   MACHINE 

The  accompanying  Illustration  shows  a  profile  milling  ma- 
chine which  is  a  recent  product  of  the  Newton  Machine  Tool 
Works,  Inc.,  Philadelphia,  Pa.  The  design  includes  certain 
improved  features  which  facilitate  the  rapid  production  of 
accurate  work.  The  spindles  are  mounted  on  separate  slides 
provided  with  vertical  hand  adjustment,  and  are  carried  by 
double  tapered  bronze  bushings  which  have  means  of  adjust- 
ment for  wear.  Each  spindle  slide  is  supported  on  a  stout 
spring  which  acts  as  an  automatic  saddle  return;  the  vertical 
movement  of  either  spindle  is  controlled  by  the  hand-lever 
at  the  right-hand  side  of  the  spindle,  and  the  extreme  limit 


of  the  vertical  movement  in  either  direction  is  controlled  by 
adjustable  limit  stops. 

The  duplication  of  parts  which  have  faces  to  be  finished  at 
two  or  more  elevations  Is  facilitated  by  the  use  of  removable 
master  gage  strips  which  are  notched  to  engage  a  latch  to 
provide  the  proper  location  for  each  surface  on  the  work.  A 
clamp  is  provided  for  locking  the  spindle  saddle  in  any  posi- 
tion when  such  a  procedure' is  found  desirable.  The  pilot  on 
the  duplex  saddle  is  guided  across  the  master  former  by 
means  of  a  hand-lever,  which  controls  the  compound  spur  gears 
that  transmit  motion  to  the  pinion  meshing  with  the  rack 
on  the  bottom  of  the  saddle;  and  for  lengthwise  operations, 
the  table  to  which  the  master  former  and  work  are  attached  ia 
moved  through  compound  gears  controlled  by  the  other  hand- 
lever  on   the  machine. 

The  spindles  are  driven  direct  from  the  countershaft  by  con- 
tinuous belts  which  are  guided  by  sliding  idler  pulleys.  Two 
spindle  speeds  are  provided  which  are  840  and  1200  R.  P.  M. 
It  will  be  seen  that  the  table  has  two  T-slots  and  is  surrounded 
by  a  lubricant  pan  arranged  with  drains  leading  to  a  central 
reservoir  at  the  rear  of  the  machine.     The  principal  dimen- 


Nswton   Froaio    KlUinc   Nachine 

sions  are  as  follows:  Maximum  distance  from  end  of  spindles 
to  table,  5%  inches;  minimum  distance  from  spindles  to 
table,  3  Inches;  fixed  distance  between  spindle  centers.  12 
inches;  size  of  table.  12  by  15  inches;  width  between  uprights. 
19  inches:   and  maxiniuni  table  movement.  21  ^  Inches. 


Tig,  i.     Macblno  shown  In  Tig 


NEWTON  BORING,  TURNING  AND  FACING 
MACHINE 

For  use  in  machining  a  new  automobile  rear  axle  member 
the  Newton  Machine  Tool  Works.  Inc.,  Philadelphia,  Pa.,  has 
recently  developed  a  boring,  turning  and  facing  machine 
which  Is  illustrated  and  described  herewith.  It  will  be  seen 
that  this  tool  is  provided  with  individual  cro>  •  i.ll- 

nal  saddle  feeds,  with  positive  turret  feed  f  vo 

four  positions  to  the  longitudinal  and  two  i  Mie 

cross  feed.  The  turrets  have  circular  adjustment  and  six 
stations:  they  are  arranged  to  carry  the  Acme  type  of  remova- 
ble tool-holders.  The  spindle  head  Is  equipped  with  a  Horton 
three-Jaw  universal  chuck  at  each  end,  which  has  sufficient 
capacity  for  holding  work  up  to  12  inches  In  diameter.    The 
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drive  Is  trans- 
mitted  to  the 
spindle  through  a 
large  bronze  spi- 
ral gear  and  hard- 
ened steel  pinions 
from  the  three- 
step  cone  pulley 
jhown  in  Fig.  2. 
Motion  for  all 
saddle  movements 
is  taken  from  the 
main  pulley  shaft 
and  transmitted 
to  a  gear-box 
which  has  a  5  to 

1    ratio.         The  ^'K-   *•     Newton  Turaiag, 

changes  are  obtained  in  this  box  without  requiring  the  removal 
of  gears;  and  all  motions  are  independently  clutched  by  hand- 
levers,  while  the  release  is  effected  by  dogs  on  the  saddles 
which  engage  adjustable  stops  set  in  the  proper  positions. 
The  turrets  are  18  inches  in  diameter  on  the  working  surface, 
and  the  maximum  distance  between  the  turrets  is  G  feet  6 
inches.  This  machine  is  also  well  adapted  to  the  requirements 
of  simultaneously  trimming  the  closed  ends  and  cutting  excess 
metal  from  the  open  ends  of  two  shells  up  to  12  inches  in 
diameter;  and  under  suitable  conditions  it  may  also  be  em- 
ployed for  performing  the  contour  boring  operations  on  the 
inside  of  the  shells. 


RIOHARDSON-PHENIX   CUTTING   OIL 
FILTER 

The  increase  in  the  use  of  automatic  machine  tools,  the 
high  speeds  at  which  cutting  tools  are  operated,  the  necessity 
of  obtaining  greater  accuracy  and  exact  duplication  of  parts, 
and  the  increased  cost  of  labor  and  raw  materials,  have  made 
it  necessary  for  manufacturers  to  adopt  more  efficient  methods 
of  using  cutting  oils  and  compounds.  As  a  matter  of  fact, 
there  is  no  reason  why  the  lubrication  of  cutting  tools  should 
not  be  done  just  as  efficiently  as  any  of  the  other  work  in  the 
factory,  and  in  progressive  manufacturing  plants  this  im- 
provement in  the  application  of  cutting  oil  has  already  been 
accomplished. 

In  its  simplest  form,  a  modern  cutting  oil  circulating  and 
filtering  system  operates  as  follows:  Clean  cutting  oil  or 
compound  contained  in  an  overhead  reservoir  is  carried  by 
gravity  through  a  system  of  piping  to  the  various  machine 
tools,  and  applies  lubricant  not  only  to  the  cutting  tools  but 
also  to  the  bearings  on  the  machines.  The  lubricant  is  gen- 
erally delivered  to  each  machine  through  a  flexible  metal  hose, 
and  a  control  valve  is  provided  at  each  machine.  The  used 
lubricant  is  carried  by  gravity  into  the  filter,  where  it  is 
thoroughly  purified;  and  this  filter  is  so  designed  that  it  re- 
moves all  scale,  sand,  metal  chips,  etc.,  and,  when  necessary, 
the  oil  is  also  sterilized  so  that  it  will  be  free  from  bacteria. 

It  is  a  well  estab- 
lished fact  that  the 
use  of  pure  cutting 
oil  more  than  pays 
for  the  expense  of 
purification,  and  the 
following  outlines 
some  of  the  advant- 
ages which  have  re- 
sulted from  the  use 
of  pure  oil  in  place 
of  oil  contaminated 
with  chips  and  other 
foreign  matter.  In 
one  factory  it  was 
found  that  cutting 
tools  and  drills 
lasted  from  one-third 

to     two     and     a    half  Fig.  2.     opposite  side  of  Ne 


times  as  long 
when  lubricated 
with  pure  oil  in 
place  of  dirty  oil. 
In  another  fac- 
tory difiiculty  was 
experienced  from 
the  foreign  mat- 
ter carried  by  the 
oil  causing  the 
sides  of  drills  to 
wear  down,  thus 
producing  a  ta- 
pered drill  which 
had  a  tendency  to 
wedge    in    the 

Boring  and  racing  Machine  work       This      con- 

dition also  gave  trouble  through  the  drill's  generating  an  ex- 
cessive amount  of  heat,  interfering  with  the  accuracy  of  the 
work  and  requiring  an  unnecessary  amount  of  power  to  drive 
it.  The  use  of  clean  oil  removed  the  cause  of  the  trouble  and 
no  further  difficulty  was  experienced. 

In  a  shop  working  on  cast  iron,  the  sand  ana  scale  carried 
by  the  oil  were  responsible  for  the  rapid  wearing  down  of 
the  cutting  edges  of  the  dies  and  taps,  which  made  it  neces- 
sary for  these  tools  to  be  sharpened  at  frequent  intervals. 
Here,  again,  the  cause  of  trouble  was  removed  by  using  clean 
oil,  which  effected  a  saving  in  power  in  addition  to  reducing 
the  cost  of  tool  maintenance.  In  still  another  factory  a  large 
amount  of  time  was  lost  owing  to  the  sediment  in  the  cutting 
oil  interfering  with  the  operation  of  self-opening  dies.  The 
use  of  filtered  oil  eliminated  this  tendency  of  the  dies  to 
stick,  with  the  result  that  the  output  was  materially  increased. 
Another  advantage  obtained  from  the  application  of  a  cir- 
culating oil  system  is  due  to  the  reduction  of  fire  hazard.  The 
danger  of  having  large  bodies  of  cutting  oil  around  each  ma- 
chines is  apparent,  but  this  danger  is  practically  eliminated 
where  an  automatic  circulating  system  is  employed,  because 
the  oil  fed  to  each  machine  is  carried  off  by  the  drain  pipe  as 
fast  as  it  is  delivered  to  the  cutting  tools.  The  only  oil 
kept  in  the  base  of  the  machine  is  the  small  quantity  adher- 
ing to  the  machine  and  to  the  chips,  which  is  not  sufficient 
to  support  a  fire.  Where  the  reduction  of  fire  hazard  is  an 
important  matter,-  the  oil  storage  reservoir  and  filter  may  be 
put  in  a  fire-proof  compartment  that  is  located  at  a  dis- 
tance from  the  main  buildings. 

Practically  every  manufacturer  realizes  the  advantages  of 
using  a  good  grade  of  oil  on  machine  tools.  The  matter  of 
expense  is  not  so  important  when  an  automatic  circulating 
and  filtering  system  is  installed,  because  the  cutting  oil  really 
becomes  an  investment  and  is  used  over  and  over  again.  The 
advantage  obtained  from  using  good  clean  oil  for  lubricating 
the  bearings  of  machine  tools  is  too  obvious  to  require  dis- 
cussion. The  Richardson-Phenix  Co.,  Milwaukee,  Wis.,  has 
recently  brought  out  a  line  of  filters  which  are  especially 
designed   tor  purifying  cutting  and   lubricating  oils,  and  the 

accompanying  illus- 
tration shows  one 
of  these  filters  that 
has  a  magnetic 
separator  for  use  in 
plants  working  on 
iron  or  steel.  The 
following  outlines 
the  principle  on 
which  this  equip- 
ment operates: 

Used  oil  flows 
through  the  inlets  A 
and  passes  down 
through  strainer  bas- 
kets B  which  remove 
the  large  chips.  The 
oil  then  flows  under 
Machim.  shown  in  Tig.  1  the  baffle  plate  C  and 
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Richardson-Phonlx    Cutting    Oil    Filter,    showing    Method    of   Operatio 


up  over  the  top  of  magnetic  separator  D,  where  iron  and  steel 
chips  are  removed  from  the  oil.  The  accumulation  of  chips 
on  the  magnetic  separator  is  removed  by  scrapers  E,  which 
are  carried  by  an  endless  chain  belt  and  travel  across  the  face 
of  the  magnet  to  provide  for  scraping  the  chips  off  into  re- 
tainer /''.  This  retainer  is  provided  with  holes  at  the  bottom 
which  are  covered  by  screens  to  allow  the  oil  to  drain  out. 
Referring  to  the  cross-sectional  view  on  line  Y-Y,  it  will  be 
Been  that  the  chip  retainer  can  be  slid  to  the  right  and  lifted 
out  to  enable  the  chips  to  be  removed. 

After  passing  the  magnetic  separator,  the  oil  flows  over  dam 
O  into  the  filtering  compartment,  from  which  it  passes  through 
individual  filtering  units  that  remove  the  most  minute  par- 
ticles of  foreign  matter.  The  clean  oil  collects  in  compart- 
ment H,  from  which  it  is  pumped  to  the  overhead  reservoir 
ready  to  be  once  more  delivered  to  the  cutting  tools.  If 
the  use  of  an  overhead  reservoir  is  objectionable,  the  clean  oil 
can  be  pumped  directly  into  the  oil  distributing  pipes,  a  relief 
valve  being  provided  to  maintain  the  required  pressure.  The 
cutting  oil  filters  built  by  the  Richardson-Phenix  Co.  are 
made  in  a  number  of  different  types  to  meet  various  service 
conditions,  and  for  use  with  all  kinds  of  oils. 


arms  are  of  cast  steel.     A  large  steel  shaft  is  fitted  through 
the  sliding  casting,  the  ends  of  which  serve  as  trunnions. 

Power  is  provided  by  a  75-horsepower  electric  motor  which 
is  direct-connected  to  the  machine.  It  will  be  seen  that  the 
motor  is  carried  on  a  bracket  bolted  to  the  housings.  This 
bulldozer  is  provided  with  forward  and  reverse  gearing,  both 
movements  being  controlled  by  friction  clutches.  T-slota  are 
provided  in  the  cross-head  and  the  end  lugs  are  furnished  with 
tapered  gibs  for  adjusting  the  dies.  An  idea  of  the  size  of 
the  machine  will  be  gathered  from  the  overall  dimensions 
which  are  26  feet  long  by  12  feet  wide.  The  pressure  capacity 
is  500  tons.  This  type  of  machine  is  being  successfully  em- 
ployed for  forging  shrapnel  and  high-explosive  shells,  and 
produces  a  uniformly  smooth  and  accurate  shell  forging. 


WILLIAMS-WHITE  BULLDOZER 

The  No.  30  bulldozer  illustrated  and  described  herewith  was 
recently  designed  and  built  by  Williams.  White  &  Co.,  Moline, 
III.  The  most  noteworthy  feature  of  the  niiuhiiie  is  its  ex- 
tremely large  size;  it  is  stated  by  the  builders  that  the  pres- 
sure capacity  Is  50  per  cent  in  e.xcess  of  any  bulldozer  which 
has  been  built  In  this  country.  To  adapt  the  machine  for 
the  heavy  work  for  which  it  is  intended,  all  gears  and  pinions 
are  made  of  steel  with  cut  teeth,  and  the  main  bed  and  side 


"MOSHER"  ADJUSTABLE   DRILL   BRACE 

The  "Mosher"  adjustable  drill  bra<e  which  forms  the  subject 
of  this  description  is  made  by  the  Adjustable  Drill  Brace  Co., 
100  High  St.,  Boston,  Mass.,  and  Is  designed  for  the  same 
class  of  work  as  a  drill-post  or  "old  man."  The  features  of 
the  Mosher  drill  brace  are  the  pivoting  post,  the  lightness  of 
the  tool,  and  the  fact  that  it  can  be  manipulated  without  re- 
quiring the  use  of  wrenches.  The  brace  is  made  of  steel  tub- 
ing and  is  so  constructed  that  It  may  be  easily  taken  apart 
and  put  In  the  tool  chest. 


built  by  Williims,  Whlti<  &  Co..  which  has  >  Prvuun  Capacity  of  500 
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Drill   Brace 


Fig  1  shows  the  design  of  the  tool  and  one  of  its  numerous 
applications  is  illustrated  in  Fig.  2.  The  brace  is  made  in 
three  different  sizes,  which  are  known  as  Nos.  1,  2,  and  3. 
The  No.  1  brace  weighs  16  pounds  and  is  intended  for  use 
in  connection  with  a  small  ratchet,  air  drill  or  electric  drill. 
The  post  of  this  tool  is  1%  inch  in  diameter  and  the  arm  is  8 


Fig.  2.     No.  Z  Adjustable  Drill  Brace  used  with  Pipe  Drilling  Attacliment 

inches  in  length.  The  No.  2  brace  is  especially  adapted  for 
general  machine  shop  and  construction  work.  It  weighs  ap- 
proximately 36  pounds,  the  diameter  of  the  post  is  l^A  inch 
and  the  length  of  the  arm  is  11  inches.  The  No.  3  brace  is 
adaptable  for  heavier  classes  of  drilling.  It  weighs  52  pounds, 
the  post  is  2Va  inches  in  diameter  and  the  length  of  the  arm, 
15  inches.  The  pivoting  feature  enables  the  post  to  be  set 
at  the  angle  most  suitable  for  the  work,  and  means  are  pro- 
vided for  clamping  the  tool  rigidly  in  this  position. 


I.  O.  C.  OXYGEN  AND  HYDROGEN 
GENERATOR 

The  demand  for  oxygen  and  hydrogen  for  various  industrial 
uses  has  grown  very  rapidly  In  the  last  five  years.  Certain 
lines  of  manufacture  have  been  built  up  around  the  oxj'gen 


process  of  welding,  such  as  welded  tanks,  steel  barrels,  auto- 
mobile parts,  tubes,  etc.,  while  for  repairing  broken  machin- 
ery, for  reclaiming  castings,  and  for  metal  cutting  of  every 
nature,  oxygen  and  hydrogen  or  oxygen  and  acetylene  are  used 
in  steel  mills,  railroad  shops,  foundries  and  down  to  the  small- 
est machine  shop.  Hydrogen  likewise  is  in  active  demand.  It 
is  used  more  and  more  for  cutting  purposes,  and  for  light 
welding;  it  is  also  used  for  lead  burning,  platinum  smelting, 
in  the  manufacture  of  filaments  for  electric  lamps,  and  to  a 
very  great  extent  in  the  new  industry  of  hardening  oils  by 
the  hydrogenatlon  process.  This  rapid  development  in  the 
uses  of  the  two  gases  was  facilitated  by  the  introduction  into 
this  country  of  oxygen  and  hydrogen  generating  apparatus 
several  years  ago.  Large  users  of  one  or  both  of  these  gases 
were  thus  enabled  to  obtain  their  supply  direct  from  their 


Fig.   1.     I.    0.   C.   Bipolar  Oxygen  and  Hydrogen   Generator 

own  generating  plant  at  low  cost,  in  a  manner  suitable  to 
their  individual  requirements. 

In  the  field  of  oxygen  and  hydrogen  generating  equipment, 
the  International  Oxygen  Co.,  115  Broadway,  New  York  City, 
has  set  a  standard  for  apparatus  of  workmanlike  design  and 


Fig.   2.     An   Electrode  and   Diaphragm  from  I.    0.   C.   Bipolar  Generator 
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Fi(.  3.     Clue  View  of  Water  Tank  and  Oa<  Somei 

security  of  operation.  The  type  of  machine  manufactured  by 
this  company  known  as  the  "I.  O.  C."  unit  type,  is  recognized 
as  an  efficient  and  high-class  apparatus,  and  is  in  successful 
operation  in  numerous  plants  throughout  the  country.  Today, 
the  International  O.xygen  Co.  is  bringing  out  a  new  style 
oxygen  and  hydrogen  generator  under  the  name  of  the  I.  O.  C. 
bipolar  generator.  This  type  of  generator  resembles  out- 
wardly a  filter  press  such  as  is  used  in  many  chemical  indus- 
tries. Moritz,  of  Wasquehal,  France,  patented  this  type  of 
apparatus  in  the  United  States  and  elsewhere,  and  I.  H.  Levin 
of  the  International  Oxygen  Co.,  who  studied  under  Moritz 
and  Plamand,  perfected  this  machine. 

Briefly  described,  the  I.  0.  C.  bipolar  generator  consists  of 
a  series  of  metallic  plates  (electrodes)  clamped  together  In  a 
heavy  frame,  electrically  insulated  from  one  another,  and 
separated  by  diaphragms  of  porous  fabric.  Each  pair  of  these 
electrodes  forms  a  closed  cell,  divided  by  the  diaphragm. 
These  cells  are  filled  with  the  electrolyte  (caustic  potash  or 
soda)  which  acts  as  a  conductor.  An  electric  current  ad- 
mitted at  one  end  plate  passes  on  through  the  plates  and  the 
solution  to  the  other  end  plate.  In  its  passage,  the  current 
decomposes  the  water  in  the  solution  into  the  two  gases — 
oxygen  and  hydrogen — which  are  released  on  opposite  sides 
of  each  plate  and  emerge  upward  into  the  gas  off-takes.  The 
mingling  of  the  oxygen  and  hydrogen  in  each  cell  or  compart- 
ment is  prevented  by  the  diaphragm  which,  while  permitting 
the  passage  of  the  fluid  resists  the  passage  of  the  gases,  accord- 
ing to  a  well-known  physical  law.  As  the  gases  are  released 
and  withdrawn,  the  solution  is  automatically  replenished 
from  a  supply  tank.  The  operation  is  continuous  so  long  as 
the  current  and   electrolyte  are  supplied. 

The  two  gas  off-takes  discharge  into  the  two   independent 
gas  domes  Illustrated  in  Fig.  3,  the  gas  emerging  below  the 
fluid  surface  through  an  inverted  "U."     It  is  apparent,  then, 
that  the  pressure  on  both  gases,  clear  back  to  the  individual 
cells,  is  the  same,  being  that  determined  by  the  hydrostatic 
head  in  the  domes  through  the  two 
Independent  risers  from  the  water- 
feed  manifold.     This  balanced  pres- 
sure  in   both   gas   off-takes   forbids  ^^^ 
any  mixture  of  the  gases  and  con- 
tributes  to   the   balancing   of  pres- 
sures on  the  diaphragms.       It  will 
be  noted   that  gas  and  water  pres- 
sures  are    predetermined    and    con- 
stant.   The  gases,  escaping  from  the 
gas  off-takes,  rise  through  the  fluid 
in    the    gas    domes    and    pass    out 
through  discharge  pipes  at  the  top 
of  the  domes,  thence  downward  to 
purgers  on  each  side.     These  purg- 
ers   are   closed   boxes   of   cast   iron 
filled  with  water  to  a  certain  level. 
The  gases  escape  below  the  surface 


of  this  water,  pass  upward  through  it,  and  emerge  thence 
through  the  supply  lines  to  the  gas  holders.  The  function 
of  these  purgers  is  threefold:  first,  to  catch  any  entrained 
fluid  in  the  gas;  second,  to  cool  the  gas;  third,  to  act  as  a 
watercheck  valve  protecting  the  pressure  system  of  the  gen- 
erator from  any  undue  pressure  of  the  gas  holders.  The 
gases  produced  are  extremely  pure.  The  oxygen  has  a  purity 
of  99.6  per  cent,  and  the  hydrogen  of  99.8  per  cent. 


BRIDGEFORD   HEAVY-DUTY  LATHE 

In  developing  its  new  26-inch  cone-driven  lathe,  the  Bridge- 
ford  Machine  Tool  Works,  225-227  Mill  St.,  Rochester,  N.  Y., 
has  made  several  noteworthy  improvements.  Among  these 
may  be  mentioned  the  provision  of  further  reinforcement  for 
the  bed  by  employing  a  center  rib;  and  this  rib  carries  a  rack 
with  which  a  pawl  at  the  rear  of  the  tailstock  may  be  engaged 
when  the  lathe  is  employed  on  heavy  work.  The  lathe  can 
he  furnished  with  either  a  three-  or  four-step  cone  pulley; 
a  5-inch  belt  is  used  on  the  three-step  cone,  and  a  4-inch 
belt  on  the  four-step  cone.  The  apron  is  of  the  double-wall 
type,  providing  double  supports  for  all  shafts,  gears  and  pin- 
ions. The  machine  is  double  back-geared,  nine  speeds  being 
available  with  the  three-step  cone,  and  twelve  with  the  four- 
step  cone.  By  substituting  a  suitable  sleeve  and  gearing  for 
the  cone  pulley,  variable-speed  motor  drive  may  be  employed. 

The  headstock  is  provided  with  heavy  bronze  bearings, 
and  the  spindle  bearings  are  self-oiling.  The  spindle  is  of 
high-carbon  steel,  ground  to  size,  and  has  a  hole  2\^  inches  in 
diameter.  The  tailstock  is  designed  to  clear  the  compound 
rest  when  the  lathe  is  employed  for  turning  angular  work, 
and  is  so  arranged  that  it  may  be  set  over  for  taper  turning 
operations.  Two  hea\'y  binders  are  provided  for  clamping  the 
tailstock  in  position.  The  carriage,  compound  rest  and  apron 
are  heavily  constructed  and  the  direction  of  feed  is  changed 
at  the  apron.  Both  lateral  and  cross  feeds  are  driven  by  in- 
dependent frictions,  and  an  interlocking  device  in  the  apron 
prevents  simultaneous  engagement  of  the  lead-screw  and  feed. 
Standard  eiiuipment  furnished  with  the  machine  includes 
large  and  small  faceplates,  compound  rest,  center  rest,  stand- 
ard change-gears,  self-oiling  countershaft  and  wrenches.  A 
taper  attachment,  side  turning  rest,  follow-rest,  thread  indi- 
cator, quick-change  gear  attachment,  or  special  large  center 
rests  may  be  obtained  as  extra  attachments. 

This  lathe  is  particularly  adapted  for  the  most  severe  classes 
of  service,  and  is  provided  with  ample  power  for  removing 
metal  rapidly  and  accurately.  To  meet  these  requirements 
all  parts  are  liberally  proportioned.  The  following  are  the 
principal  dimensions  of  the  machine:  Swing  over  ways.  27 
inches;  swing  over  carriage,  19  inches;  distance  between  cen- 
ters for  12-foot  bed,  6  feet;  range  of  spindle  speeds,  6  to  260 
R.  P.  M.;  range  of  threads  that  may  be  cut,  1  to  14  per  inch 
or  2  to  2S  per  inch;  size  of  front  spindle  bearing,  4Vj  by  7^^ 
inches;  size  of  rear  spindle  bearing,  SV^  by  5%  inches; 
diameter  of  hole  through  spindle,  2t^  inches;  diameter  of  tail 
spindle,  3  15/16  inches;  dimensions  of  lead-screw.  1  15/16  Inch 
in  diameter  by  2  pitch,  and  weight  of  lathe  with  12-foot  bed. 
approximately  SOOO  pounds. 


Bridyeford  86-lncb  HeaTj-dutr  Conc-driTvn  Latbe 
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NEW  MACHINERY  AND  TOOLS  NOTES 

Nut  Die:  Mummert-Dbton  Co.,  Hanover,  Pa.  A  nut  die 
for  use  In  re-threadlng  studs  on  which  the  thread  has  become 
bruised.  The  use  of  this  die  enables  the  stud  to  be  re-threaded 
without  removing  it  from  the  machine. 

Cast  Vanadium  Steel  Die-blocks:  Slvyer  Steel  Casting  Co.. 
Milwaukee,  Wis.  Cast  vanadium  steel  die-blocks  which  are 
said  to  be  suitable  for  use  in  place  of  hammered  carbon  steel 
blocks  In  making  dies  for  a  great  variety  of  purposes. 

Soft  Metal  Hammer:  Bauth  Mfg.  Co.,  901  Gerke  Bldg., 
Cincinnati,  Ohio.  A  soft  metal  hammer  adapted  for  general 
machine  shop  use,  and  also  for  use  In  sheet  metal  shops, 
garages,  and  other  places  where  such  a  hammer  is  necessary. 

Alligator  Shear:  Doelger  &  Klrsten,  Milwaukee,  Wis.  A 
machine  adapted  for  service  in  warehouses  and  mills  for  cut- 
ting bars,  angles,  flats  and  rounds.  The  shear  Is  equipped 
with  an  automatic  stop  and  Is  made  with  12,  18,  21  or  24  Inch 
blades. 

Oil  Grooving  Attachment:  Cleveland  Machine  Tool  Works, 
Cleveland,  Ohio.  An  oil  grooving  attachment  for  use  on  the 
horizontal  boring  machines  of  this  company's  manufacture. 
The  attachment  provides  for  cutting  internal  or  external  oil 
grooves. 

Bench  Vise:  Luther  Grinder  Mfg.  Co.,  Milwaukee,  Wis. 
This  vise  is  Intended  for  light  assembling  work  and  is  not  a 
general-purpose  vise.  An  attachment  is  provided  for  use  in 
the  vise  which  adapts  it  for  handling  pipes,  tubing  and  other 
cylinder  work. 

Electric  Welder:  National  Electric  Welder  Co.,  Warren, 
Ohio.  An  automatic  electric  welding  machine  for  welding 
rings.  The  machine  takes  No.  11  wire  from  the  coil  and  auto- 
matically welds,  forms  and  cuts  off  the  rings  at  the  rate  of 
60,000  per  day. 

Pressed  Steel  Truck  Wheel:  W.  J.  Clark  Co.,  Salem,  Ohio. 
The  advantages  of  this  truck  wheel  are  that  it  is  extremely 
light  and  still  provides  the  necessary  strength  for  supporting 
the  maximum  rated  loads  of  the  different  types  of  trucks  for 
which  It  Is  intended. 

Electric  Hoist:  Dake  Engine  Co.,  Grand  Haven,  Mich.  A 
hoist  equipped  with  the  usual  form  of  crane  hook,  and  two 
wire  ropes  wound  on  individual  drums.  The  hoist  is  made 
in  two  styles,  one  of  whicli  has  a  hook  suspension  while  the 
other  is  equipped  with  a  trolley  to  run  on  a  rail. 

Portable  Electric  Drill:  Standard  Electric  Tool  Co.,  Cin- 
cinnati, Ohio.  A  drill  made  in  3/16,  Vi,  and  5/16  inch  sizes, 
which  weigh  6,  7,  and  8  pounds,  respectively.  The  two 
smaller  tools  are  fitted  with  three-jaw  geared  chucks,  and 
the  largest  size  with  a  two-jaw  screw  chuck. 

Test  Indicator:  William  H.  Simpson,  30  Church  St.,  New 
York  City.  A  test  indicator  which  can  be  readily  attached  to 
a  surface  gage  or  caliper.  Each  graduation  represents  0.001 
inch.  The  instrument  Is  fitted  with  a  hardened  steel  contact 
point  and  the  working  parts  are  protected  by  a  case. 

Portable  Air  Compressor:  ZIn-Ho  Mfg.  Co.,  1324  Michigan 
Ave.,  Chicago,  111.  This  unit  consists  of  an  air  compressor 
driven  by  a  gasoline  engine.  The  entire  outfit  Is  mounted  on 
a  four-wheeled  truck  so  that  It  may  be  pulled  about  the  shop 
to  supply  compressed  air  at  any  point  where  it  is  required. 

Pattern  Shop  Miller:  Oliver  Machinery  Co.,  Grand  Rapids, 
Mich.  A  vertical  milling  machine  for  use  in  the  making  of 
wooden  patterns.  The  machine  is  adapted  for  a  great  variety 
of  operations,  and  by  using  a  dividing  head  it  will  be  found 
particularly  useful  for  making  gear  patterns  and  similar  work. 

Portable  Crane:  Zinke  Co.,  Inc.,  1322  Michigan  Ave.,  Chi- 
cago, 111.  The  distinctive  feature  of  this  crane  is  that  it  has 
no  chains,  the  load  being  raised  by  raising  the  arm  In  its 
vertical  support.  This  raising  of  the  arm  Is  effected  by  means 
of  a  crank  which  turns  the  elevating  screw  through  a  train 
of  gears. 

Universal  Right-angle  Drive:  Diamond  Clamp  &  Flask  Co., 
Richmond,  Ind.  A  joint  which  consists  of  a  series  of  univer- 
sal joints  that  are  connected.  These  joints  are  contained  in 
an  oil-tight  elbow  and  run  in  oil.  The  device  may  be  used  in 
place  of  gears  or  quarter-turn  belts,  and  effects  a  considerable 
saving  of  space. 

Shop  Truck:  Orensteln-Arthur  Koppel  Co.,  Koppel,  Pa.  An 
electric  shop  truck  made  in  various  sizes,  and  known  as  the 
"Electromobile."  Four  helical  steel  springs  support  the 
frame,  which  have  sufllclent  carrying  capacity  so  that  they 
will  not  be  fully  compressed  under  the  full  load  for  which 
the  truck  Is  adapted. 

Electric  Grinder:  Standard  Pattern  Works,  Erie,  Pa.  A 
small  electric  grinder  designed  for  use  in  pattern  and  wood- 
working shops,  and  also  in  machine  shops  and  tool-rooms. 
The  table  of  the  machine  may  be  set  in  an  inclined  position  at 
any  angle  between  horizontal  and  45  degrees,  to  provide  for 
grinding  beveled  work. 

Shaft  Coupling:  Coronum  Equipment  Co.,  110  Fulton  St., 
New  York  City.    This  shaft  coupling  consists  of  three  essen- 


tial parts  which  are  a  split  sleeve,  and  two  coupling  members. 
The  sleeve  Is  tapered  to  fit  the  couplings  and  when  the  latter 
are  screwed  upon  the  tapered  sleeve,  compression  is  obtained 
for  securing  the  shaft. 

Belt  Tightener:  Cleveland  Fabric  Belting  Co.,  1473  W.  110 
St.,  Cleveland,  Ohio.  A  device  for  use  in  taking  the  slack  out 
of  belts  ranging  from  1  to  36  Inches  In  width.  It  consists  ot 
clamps  applied  to  either  end  of  the  belt  which  are  drawn  back 
to  secure  the  required  tension,  after  which  the  ends  of  the 
belt  are  cemented  together. 

Acetylene  Generator:  Metals  Welding  Co.,  Cleveland,  Ohio. 
An  acetylene  generator  in  which  every  seam  and  fitting  is 
welded.  The  motors  used  to  operate  the  feeding  mechanism 
are  controlled  by  a  sensitive  diaphragm  regulator  which  af- 
fords an  even  pressure  on  the  gas  and  assures  delivering  an 
accurate  supply  of  carbide  to  the  generator. 

Oil  Cleaning  Machine:  De  La  Vergne  Machine  Co.,  New 
York  City.  A  tank  for  use  In  washing  oil  which  has  been 
used  in  bearings.  The  oil  to  be  cleaned  is  Introduced  Into 
the  tank  which  Is  about  half  filled  with  water,  resulting 
in  the  Impurities  separating  out  in  the  form  of  a  sludge  which 
collects  In  a  layer  between  the  oil  and  water. 

Hydro-pneumatic  Press:  Metalwood  Mfg.  Co.,  Detroit, 
Mich.  A  type  ot  press  designed  for  use  in  conducting  physi- 
cal tests  on  105,  120,  and  149.1  millimeter  high-explosive 
shells.  In  conducting  these  tests  an  internal  pressure  Is 
applied  to  the  Inside  of  the  shell,  and  it  is  for  the  development 
of  this  pressure  that  the  presses  are  employed. 

Arbor  Press:  Special  Tool  Co.,  West  Hancock,  Mass.  An 
arbor  press  equipped  with  a  V-plate  having  a  series  of  holes 
on  both  sides.  The  design  is  such  that  any  of  the  holes  or 
any  section  of  the  slot  can  be  placed  directly  under  the 
ram  without  detaching  the  plate  from  the  press.  The  ram 
is  actuated  by  a  hand-operated  rack  and  pinion. 

Electric  Butt  Welder:  Detroit  Electric  Welder  Co.,  Detroit. 
MIcli.  The  important  feature  of  this  machine  Is  that  it  is 
equipped  with  an  Improved  form  ot  equalizing  clamp  for  hold- 
ing stock  which  varies  slightly  In  size.  The  machine  is  con- 
structed in  such  a  way  that  a  single  movement  of  a  foot- 
treadle  clamps  both  pieces  which  are  to  be  welded. 

Portable  Grinding  Machine:  Stow  Mfg.  Co.,  Blnghamton, 
N.  Y.  A  grinder  which  is  driven  by  a  flexible  shaft  that  re- 
ceives power  from  an  electric  motor  mounted  on  a  truck. 
From  this  It  will  be  evident  that  the  entire  outfit  may  be 
easily  transported  to  provide  for  taking  the  wheel  to  the 
work  instead  ot  having  to  bring  the  work  to  the  wheel. 

Vertical  Milling  Machine:  George  Gorton  Machine  Co., 
Racine,  Wis.  A  vertical  milling  machine  particularly  adapted 
for  grooving  the  timing  rings  for  shrapnel  shell  fuses.  This 
is  the  Gorton  vertical  milling  machine  equipped  with  a  special 
work-holder  and  set  by  automatic  stops  to  insure  the  rapid 
production  of  duplicate  work.  One  operator  can  attend  to 
two  machines. 

Shear:  Danville  Foundry  &  Machine  Co.,  Danville,  Pa.  The 
Important  feature  of  this  machine  is  that  the  knives  are  so 
driven  that  a  dwell  Is  provided  at  the  top  of  the  up-stroke  to 
allow  ample  time  for  putting  the  material  in  place  ready  for 
the  next  shearing  operation.  The  capacity  ot  the  machine 
is  up  to  3-inch  rounds,  and  the  rate  of  production  twenty 
cuts  per  minute. 

Shell  Grinding  Machine:  Guy  G.  Townsend,  Winchendon, 
Mass.  A  machine  equipped  with  hand  feed,  which  is  par- 
ticularly adapted  for  grinding  shrapnel  and  high-explosive 
shells.  The  wheel  is  20  Inches  in  diameter  by  4  inches  face 
width,  and  stops  are  provided  on  the  carriage  and  an  adjusta- 
ble dial  on  the  screw  to  show  when  the  work  has  been  ground 
to  the  required   diameter. 

Extension  Tap  Holders:  Allen  Mfg.  Co.,  Hartford,  Conn. 
Extension  bars  which  can  be  used  in  connection  with  taps 
of  standard  lengths  to  do  away  with  the  necessity  of  making 
up  special  taps  for  work  where  exceptional  length  Is  neces- 
sary. The  extension  bar  has  a  socket  at  one  end  which  re- 
ceives the  squared  end  ot  the  tap,  and  is  squared  at  the  oppo- 
site end  to  fit  the  tap  wrench. 

Portable  Electric  Drill:  Neil  &  Smith  Electric  Tool  Co., 
Cincinnati,  Ohio.  The  outstanding  features  of  this  tool  are 
strength  of  construction  and  simplicity  of  design.  The  motor 
is  of  the  universal  tj-pe,  i.  e.,  it  will  run  on  either  alternating 
or  direct  current  without  showing  a  perceptible  change  of 
speed.  The  tool  lias  a  capacity  for  driving  drills  up  to  i^ 
inch  in  diameter,  and  weighs  14  pounds. 

Shell  Grooving,  Waving  and  Undercutting  Machine: 
Jenckes  Machine  Co.,  Ltd.,  Sherbrooke,  Quebec,  Canada.  This 
machine  is  adapted  for  cutting  the  band  seats  on  4.5-  and 
5-inch  shells.  The  work  is  held  in  an  air-operated  collet 
chuck,  and  the  drive  Is  transmitted  through  cut  gearing. 
The  machine  is  equipped  with  a  single  friction  clutch  pulley 
which  may  be  belted  direct  to  the  lineshaft. 

Universal  Sawing  Machine:  Newton  Machine  Tool  Works, 
Inc.,  Philadelphia,  Pa.     A  universal  cold  saw  cutting-off  ma- 
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chine  particularly  adapted  for  use  In  shops  engaged  in  bridge 
and  other  structural  steel  work.  The  machine  is  equipped 
with  a  compound  table  which  may  be  swiveled  for  performing 
various  angular  cutting  and  milling  operations,  and  it  is  an 
easy  matter  to  relocate  the  table  in  the  zero  position  when 
square  cuts  are  to  be  made. 

Heat-treating  Furnaces:  Bellevue  Furnace  Co.,  Detroit, 
Mich.  Pour  types  of  heat-treating  furnaces,  one  of  which  is 
a  gas  heated  furnace  for  high-speed  steel,  which  is  provided 
with  a  preheating  oven.  The  second  and  third  outfits  are 
cyanide  furnaces  heated  by  gas  or  oil  and  provided  with  pre- 
heating ovens.  The  fourth  Is  a  combination  outfit  consisting 
of  a  gas  or  oil  heated  oven  furnace,  a  cyanide  bath  and  a 
lead  bath. 

Die  Filing  Machine:  W.  D.  Rearwln,  341  Mill  Ave.,  Grand 
Rapids,  Mich.  This  die  filing  machine  Is  provided  with  a 
universal  adjustment,  and  the  machine  takes  files  from  12 
Inches  rough  down  to  "needle  fine."  The  file  Is  released 
from  the  work  on  the  up-stroke,  and  the  length  of  the  stroke 
may  be  adjusted  from  zero  to  7  inches.  The  table  is  17  by  18 
Inches,  and  it  may  be  tilted  through  any  angle  up  to  7  degrees 
in  either  direction. 

Collapsible  Tap:  Murchey  Machine  &  Tool  Co.,  Detroit, 
Mich.  This  tap  has  been  especially  developed  for  the  per- 
formance of  tapping  operations  on  shrapnel  and  high-explo- 
sive shells.  There  are  two  sets  of  chasers  4.888  and  5.083 
Inches  in  diameter,  each  of  which  has  11  threads  per  inch. 
Both  sets  of  chasers  are  equipped  with  a  collapsing  mechan- 
ism which  is  the  same  as  that  employed  on  standard  col- 
lapsible taps  made  by  this  company. 

Thread  Miller:  Automatic  Machine  Co.,  Bridgeport,  Conn. 
A  3-lnch  internal  thread  milling  machine  in  which  the  spindle 
is  advanced  to  the  work  by  means  of  a  lead-screw  which  has 
the  same  pitch  as  that  which  it  is  desired  to  produce  on  the 
work.  The  lead-screw  is  a  shell  which  is  fastened  to  the 
exterior  of  the  spindle  at  the  rear  of  the  main  bearing  and 
Its  lead  is  transmittfd  directly  through  the  lead-nut  without 
gearing.  The  weiglit  of  the  machine  is  approximately  945 
pounds. 

Cartridge  Case  Heading  Press:  Hydraulic  Press  Mfg.  Co., 
84  Lincoln  Ave.,  Mount  Gllead,  Ohio.  A  press  desigrned  for 
use  In  heading  brass  cartridge  cases  after  they  have  been 
indented.  The  heading  operation  is  accomplished  by  insert- 
ing a  fullering  block  between  the  head  of  the  press  and 
the  top  of  the  cartridge  case  which  is  held  in  a  suitable  die. 
As  the  'Pressure  is  applied,  the  fullering  block  causes  the 
brass  to  flow  outward  in  all  directions  and  forms  the  head  on 
the  case. 

Roll  Grinding  Machine:  Norton  Grinding  Co.,  Worcester, 
Mass.  An  exceptionally  large  grinding  machine  constructed 
for  the  Carnegie  Steel  Co.  for  use  In  roll  grinding.  This 
machine  weighs  50  tons  and  has  a  capacity  for  grinding  rolls 
up  to  21  feet  In  length  by  50  inches  In  diameter.  The  rolls 
can  be  swung  on  centers  or  supported  on  their  necks,  and  the 
machine  is  capable  of  removing  from  2  to  41^  cubic  inches 
of  metal  per  minute  when  using  wheels  24  inches  In  diameter 
by  8  inches  face  width. 

Shell  Turning  and  Boring  Machines:  Amalgamated  Machin- 
ery Corp.,  Chicago,  111.  These  are  single-purpose  machines  es- 
pecially adapted  for  use  in  the  manufacture  of  heavy  shells. 
The  turning  machine  has  a  range  for  shells  from  4.5  to  12 
Inches  in  diameter.  The  range  of  feeds  is  from  0.026  to  0.200 
Inch,  and  the  carriage  Is  provided  with  quick  return  and 
automatic  stops.  The  boring  machine  is  of  somewhat  similar 
construction.  Both  hand  and  power  feed  are  provided  and  the 
hand  feed  may  be  used  either  to  accelerate  or  retard  the 
power  feed.  The  range  of  power  feeds  is  from  0.006  to  0.200 
Inch. 

Combination  Miller  and  Shaper:  Grayson  Tool  &  Mfg.  Co., 
Indianapolis,  Ind.  A  combination  machine  which  differs  con- 
siderably from  other  machines  for  the  performance  of  those 
classes  of  work  for  which  the  present  tool  is  adapted.  The 
machine  is  not  only  adapted  for  cutting  in  either  direction 
when  used  as  a  vertical  shaper  or  slotter,  but  it  Is  also  pro- 
vided with  vertical  and  horizontal  milling  spindles  which  may 
be  used  for  drilling,  boring  or  cherrying  operations,  in  addi- 
tion to  regular  milling.  The  machine  Is  particularly  suitable 
for  use  in  the  tool-room  for  working  on  dies,  gages  and  fine 
tools  of  numerous  kinds. 

Engine  Lathe:  Dalton  Machine  Co.,  1911  Park  Ave..  New 
York  City.  A  single  back-geared  lathe  designed  to  meet  the 
requirements  of  general  machine  shop  work.  This  is  nomi- 
nally a  14-lnch  machine,  but  it  has  an  actual  swing  of  16i-4 
Inches  over  the  ways  and  8  inches  over  the  carriage.  The 
cross-slide  has  a  travel  of  10  Inches  and  the  maximum  dis- 
tance between  centers  Is  36  Inches.  The  range  of  threads 
which  can  be  cut  Is  from  3  to  40  per  inch,  including  llMi 
per  inch.  The  travel  of  the  tailstock  spindle  is  5  inches,  and 
the  ratio  of  the  back-gears  Is  7  to  1.  The  maximum  weight 
of  the  maclilne  with  a  six-foot  bed  is  1S50  pounds. 


QUOTATIONS  OF  WHOLESALE  METAL 
PRICES 

Week  Ending  D<?c,;mber  24 

Aluminum,  pig,  per  pound,  ton  loU $  0.60 

Antimony,  Asiatic,  per  pound 0.39 

Black  sheets,   No.  28,  per  100  pounds,  Pittsburg 2.50 

Copper,  electrolytic,  per  pound 0.21 

Copper,  lake,  per  pound.  New  York 0.21 

Galvanized  sheets.  No.  28,  per  100  pounds.  Pittsburg..     4.75 

Iron  bars,  refined,  per  100  pounds,  Pittsburg 1.90 

Iron,  pig,  foundry  No.  2,  per  ton,  Philadelphia 19.00 

Iron,  pig,  basic,  valley,  furnace,  per  ton 18.00 

Iron,  pig,  Bessemer,  per  ton.  Pituburg 19.95 

Iron,  pig.  gray  forge,  per  ton.  Pittsburg 18.10 

Lead,  per  pound.  New  York 0.05^ 

Nails,   cut,   per   100   pounds.   Pittsburg 1.90 

Nails,  steel  wire,  per  100  pounds.  Pittsburg 2.00 

Spelter,  per  pound.  New  York O.lTVi 

Steel  angles,  per  100  pounds,  Pittsburg 1.70 

Steel  bars,  per  100  pounds,  Pittsburg 1.80 

Steel  beams,  per  100  pounds.  Pittsburg 1.70 

Steel   billets,   forging,   per   ton,   Pittsburg 52.00 

Steel   rails,   per   pound,   at  mill 0.01  Vi 

Steel  tank  plates,  per  100  pounds,  Pittsburg 2.25 

Tin,   per   pound,   New    York 0.38V& 

Tin  plate,  per  100-pound  box,  New   York 3.74 

Wire,  barbed,  galvanized,  per  100  pounds.  Pittsburg. .     2.85 

The  urgent  demand  for  metals  continues,  and  prices  are  gen- 
erally higher.  Quotations  are  variable  and  unreliable  as  a 
general  index  of  prices  obtained.  Pig  iron  of  all  grades  will 
be  quoted  at  $20  a  ton  by  January  1.  probably.  Steel  billeU 
have  advanced  $2  a  ton;  sheet  and  tin  plate  stock  at  recent 
sales  brought  $31  for  billets  and  $32  for  bars.  Prices  as  high 
as  $40  a  ton  have  been  quoted  for  rerolling  billets.  Forging 
billets  are  selling  as  high  as  $55  a  ton.  While  steel  bars  are 
nominally  quoted  at  $1.80,  no  sales  are  being  made  below  $2. 
Bar  Iron  is  maintained  at  $1.90.  Wire  mills  are  sold  six 
months  ahead  and  pig  iron  is  being  bought  for  the  latter 
half  of  1916.  An  indication  of  the  profound  effect  of  the  war 
on  metal  prices  is  in  the  price  of  platinum.  While  this  is  a 
precious  metal,  it  is  used  to  such  an  extent  in  the  chemical 
industry  In  the  manufacture  of  acids  required  for  explosives 
as  to  be  indispensable.  A  few  months  ago.  platinum  waa 
selling  at  about  $40  an  ounce.  It  now  commands  $100  an 
ounce,  but  is  practically  unobtainable  at  any  price  because  of 
the  embargo  laid  on  its  exportation  by  the  Russian,  French 
and  German  governments. 

•  •     • 

CORRECTION-"MAKING  SLUSH  CASTINGS" 

An  error  appears  In  the  statement  of  allowable  impurities 
In  high-grade  spelter  and  the  intermediate  grade  of  spelter 
on  page  378  of  this  number.  The  paragraphs  should  read  as 
follows: 

High-grade  spelter  shall  contain  not  over  0.05  per  cent 
cadmium.  0.07  per  cent  lead,  and  0.03  per  cent  Iron,  and  the 
sum  of  these  Impurities  shall  not  exceed  0.10  per  cent. 

The  Intermediate  grade  of  spelter  shall  contain  not  over 
0.5  per  cent  cadmium,  0.2  per  cent  lead,  and  0.03  per  cent  Iron, 
and  the  sum  of  these  impurities  shall  not  exceed  0.5. 

•  •     • 

STEAM   RAILWAY  STATISTICS  FOR  YEAR 
ENDING  JUNE  30.  1914 

The  Interstate  Commerce  Commission's  report  for  the  year 
ending  June  30.  1914,  covers  247,397.59  miles  of  line  operated, 
including  11,298.88  miles  used  under  trackage  rights;  the  ag- 
gregate mileage  was  377,102.45  miles,  of  which  247,397.59  mllea 
were  classified  as  single  track,  27,604.12  miles  as  second  track, 
2696.03  as  third  track  and  2071.45  as  fourth,  fifth  and  sixth 
tracks;  97,333.26  miles  wore  yard  tracks  and  sidings.  Th« 
Increase  over  1913  in  the  aggregate  length  of  all  tracks  waj 
7522.65  miles.  There  were  64,760  locomotives  In  service,  an 
increase  of  1382  over  the  number  for  the  preceding  yo.ir.  Of 
the  total  number  of  locomotives,  14,612  were  classllled  as 
passenger,  38,752  as  freight,  10,081  as  switching,  and  131S 
were  unclassified.  The  total  number  of  cars  of  all  classes  In 
the  service  was  2,503.822.  as  follows:  Passenger  service,  63,466 
cars;  freight  service,  2.325.647;  company's  service.  124.709. 
The  total  number  of  persons  on  the  pay-rolla  was  1.695.4SS,  ■ 
decrease  of  119,756  from  the  number  employed  In  the  pn- 
ceding  year.  The  total  amount  of  wages  and  salaries  paid 
was  $1,373,422,472.  The  total  revenue  was  $3,047,019,908  aad 
the   total   operating   expenses    were   $2,200,313,159. 
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NEWARK   WORM-WHEEL   SEGMENT 
HOBBING  MACHINE 

Two  worm-wheel  segments  are  used  in  the  carriages  of 
United  States  howitzers  for  the  purpose  of  elevating  the  gun. 
In  the  smaller  sizes  these  are  one-piece  steel  castings  contain- 
ing a  hobbed  worm-wheel  sector  which  meshes  with  a  Hindley 
worm.  The  development  of  means  for  bobbing  these  segments 
automatically  presented  some  unusual  features,  but  the  prob- 
lem has  been  worked  out  very  successfully  by  the  Newark 
Gear  Cutting  Machine 
Co.,  69  Prospect  St., 
Newark,  N.  J.  The 
machine  employed  is 
a  special  form  of  this 
firm's  No.  5  automatic 
spur  gear  cutting  ma- 
chine, shown  in  Fig. 
1,  the  capacity  of 
which  has  been  in- 
creased to  swing  work 
up  to  96  inches  in  di- 
ameter as  compared 
with  a  swing  of  GO 
inches  on  the  stand- 
ard machine.  The 
modifications  of  the 
design  also  provide 
additional  travel  for 
the  work-head,  and 
the  special  machine  is 
capable  of  cutting 
worm-wheels  or  worm- 
wheel  segments  in  ad- 
dition to  spur  gears. 
The  cutting  of  spur 
gears  and  worm- 
wheels  is  really  inci- 
dental to  the  use  of 
the  machine  for  auto- 
matically bobbing  in- 
terrupted worm-wheel 
segments  or  those 
which    cannot    be    cut 


Fig.  1.     Newark  No.  6  Ge 


economically  by  completely  revolving  the  work. 

An  example  of  such  a  worm-wheel  segment  is  shown  at  A 
in  Fig.  2,  and  this  is  the  class  of  work  for  which  the  machine 
was  especially  designed.    This  form  of  segment  is  cut  entirely 
automatically  by  gearing  the  work-spindle  in  unison  with  the 
cutter-spindle,   revolving  the   hob   through    its   cutting  move- 
ment until  the  small  gap  at  the  end  of  the  worm-wheel  teeth 
is  reached,  then  lifting  the  work  away  from  the  hob,  and  re- 
versing and  returning  it  to  the  free  end  of  the  segment,  at 
which  point  it  is  lowered  and  once  more  engaged  by  the  hob. 
Each  time  the  work  is  low- 
ered it  descends  a  little  fur- 
ther   than    on    the    previous 
downward  movement,  and  this 
feeding   motion    is    continued 
until   the   correct   center   dis- 
tance   is    reached,    at    which 
point  an  automatic  stop  dis- 
engages the  feed.    An  earlier 
model    of   one    of   these    ma- 
chines  has   been   in   use   for 
several  years;    during  a  part 
of  this  time  it  has  been  em- 
ployed on  night  work,  and  it 
is    stated    that    the    machine 
has     always     performed     its 
functions  correctly. 

It  was  mentioned  that  the 
machine  is  capable  of  cutting 
spur  gears  and  worm-wheels 
in    addition    to    worm-wheel 


Fig. 


segments.  When  engaged  in  cutting  spur  gears,  the  work- 
spindle  head  is  raised  or  lowered  by  power  to  bring  it  to  the 
proper  position  on  the  column,  where  It  is  rigidly  secured. 
For  this  work,  a  rotary  gear  cutter  is  used  in  place  of  a  hob, 
and  this  cutter  is  fed  through  the  work  and  then  returned 
rapidly,  after  which  the  work  is  positively  indexed  to  bring 
it  into  position  tor  cutting  the  next  tooth  space.  This  opera- 
tion is  the  same  as  that  of  the  standard  No.  5  gear  cutting 
machine  of  which  this  is  a  special  type.  When  the  machine 
is  employed  for  cutting  full  circle  worm-wheels,  the  work-head 

is  set  free  to  move  on 
the  column,  the  cutter- 
head  is  locked  in  such 
a  position  that  the 
bob  is  located  at  the 
center  of  the  worm- 
wheel  face,  and  the 
feed  and  return 
clutches  are  locked  in 
their  neutral  posi- 
tions. The  gearing  is 
engaged  to  connect 
the  cutter  and  work 
arbor  drives  in  the 
proper  ratio  for  the 
worm-wheel  to  be  cut, 
and  the  feed  mechan- 
ism for  the  work-head 
is  brought  into  ac- 
tion. 

When  the  machine 
is  engaged  in  cutting 
worm-wheel  segments, 
i  n  addition  to  the 
movements  described 
for  use  in  the  cutting 
of  worm-wheels,  a  pos- 
itive work-head  rais- 
ing  clutch  is  con- 
nected and  the  mech- 
anism is  engaged  for 
breaking  and  making 
connection     with    the 

cutting  Machine  adapted  for  hobbing  Wormwheel  Segments  WOrm-wheel    ratio 

gearing,  as  well  as  for  reversing  this  gearing.  All  power  is 
taken  from  the  constant-speed  shaft  A,  Fig.  3,  and  the  drive 
is  transmitted  to  the  cutter  through  bevel  gears  which  make 
connection  with  shaft  B.  Shaft  C  is  geared  so  that  its  speed 
is  a  multiple  of  the  cutter-spindle  speed,  and  this  shaft  trans- 
mits power  to  the  ratio  drive  reversing  clutches  D.  E,  and  F. 
Clutch  members  D  and  E  revolve  in  opposite  directions.  The 
ratio  drive  is  carried  on  through  change-gears  G,  H,  and  /  to 
the  master  worm  and  wheel  from  which  it  is  transmitted  to 
the  work-spindle. 

From  shaft  B  power 
Is  transmitted  through  gears 
J,  K,  and  L  to  shaft  il.  and 
then  through  gears  N  and  0 
and  shaft  P  to  gears  Q  and  R. 
Gear  H.  in  turn,  drives  clutch 
member  ■?,  and  when  clutch 
T  is  thus  revolved  It  drives 
gears  V  and  r  and  shaft  W, 
from  which  the  power  is 
transmitted  to  gears  X  and  Y. 
The  ratio  is  such  that  gear  V 
makes  one  revolution  to  each 
half  revolution  of  gear  Y,  and 
this  gear  1'  carries  a  crank- 
pin  Z  which  acts  in  conjunc- 
tion with  link  a  to  transmit 
motion  to  a  second  crankpin 
1)  and  gears  c  and  d.  Through 
shaft  e  power  is  transmitted 
to   the   double   stud   /   which 
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carries  bevel  gears  g  that  engage  bevel  gear  h.  In  this  way 
the  motion  is  transmitted  to  bevel  gear  i,  then  through  shaft  ;' 
and  gears  fc,  \,  m,  and  7i  to  shaft  o,  whence  it  is  transmitted 
through  bevel  gears  to  the  head  raising  screw,  which  is  not 
shown. 

A  small  amount  of  power  is  by-passed  from  ratio  gear-shaft 
/  through  gears  p  and  q  to  shaft  r,  which  carries  a  crank-disk 
operating  a  pawl  that  revolves  a  ratchet  wheel  on  worm-shaft 


s.  From  this  point  the  motion  is  carried  on  to  worm-wheel  /. 
which  is  secured  to  bevel  gear  h.  and  also  acts  on  the  bead 
raising  screw.  A  large  ring,  which  is  not  shown  in  the  UIub- 
tration,  is  mounted  on  the  work-spindle  and  carries  two  ad- 
justable dogs  that  engage  lever  u,  causing  shaft  i;  to  oscillate. 
Through  link  w,  levers  x  and  y  and  link  z,  engagement  Is 
made  with  clutch  members  T  and  S,  thus  operating  the  raising 
and  lowering  mechanism  for  the  work-head.  The  feeding  train 
containing  the  worm-wheel  t  is  stopped  by  an  arm  on  lever 
bearing  .■!„  which  engages  an  adjustable  dog  on  rod  B„ 
raising  the  ratchet  pawl  through  engagement  with  lever  C,. 
The  raising  and  lowering  gear  train  simultaneously  opc.-- 
ates  the  sliding  clutch  member  E.  which  results  in  reversing 
the  ratio  train.  Tii  .nsure  correct  engagement  of  the  ratio 
train  so  that  the  hob  will  always  catch  the  right  tooth,  clutch 
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members  D,  E.  and  F  are  made  with  two  teeth  of  different 
widths,  the  arrangement  being  shown  In  deuil  In  Fig.  5, 
so  that  they  can  only  be  engaged  when  the  large  tooth  is 
opposite  the  large  space.  The  purpose  of  employing  two  teeth 
was  to  provide  for  easier  disengagement  of  the  clutches  under 
strain.  As  the  driving  clutch  members  are  geared  so  that 
their  speed  Is  a  multiple  of  the  hob  spindle  speed,  they  always 
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WHEN  you  contemplate  the 
purchase  of  a  machine  you 
take  unusual  care  in  com- 
paring its  specifications  with  your 
requirements — you  endeavor  to 
make  sure  that  the  machine  will 
perform  the  work  you  have  for  it. 
But  in  checking  up  its  features, 
how  much  attention  do  you  give  to 
one  of  the  most  important  con- 
struction points — bearings? 


Bearings 


are  vital  parts  of  all  machinery.  The  life  and  ef- 
ficiency of  the  machine  depend  largely  upon  the 
quality  of  the  bearings,  but,  being  out  of  sight,  they 
are  often  hastily  considered. 

Quality  in  bearings  is  hard  to  determine  on 
mere  examination.  Time  and  service  are  the  ele- 
ments that  prove  their  real  worth.  Bearings  may 
look  alike  but  constant  service  soon  shows  up  in- 
ferior work  to  the  detriment  of  the  machine  and  its 
productive  capacity. 

The  size,  distribution  and  support  of  bearings  on  Brown  &  Sharpe  machines  are  points 
that  receive  special  consideration  in  design  and  manufacture.  Take  our  milling  machines  as 
typical  instances.  The  cuts  on  this  page  show  characteristic  examples  of  the  way  bearings 
are  arranged  and  finished. 

Notice  hovv  the  heavy  shafts  are  mounted  in  long  bearings  firmly  supported  in  massive 

housings.  The  principal  shafts 
are  hardened  and  ground  and 
run  in  bronze  boxes  and  each 
shaft  is  solidly  supported  close 
to  the  point  of  pressure. 

Flat  surfaces  are  care- 
fully scraped.  High-grade 
work,  extreme  care  and  rigid 
inspection  combine  to  produce 
true,  accurately  aligned  bear- 
ings that  remain  in  first-class 
condition  through  years  of 
service. 

Brown   &   Sharpe   Mfg.  Co., 


621)030  Washington   Blvd.,   Chicago.    111.:   305  Chamber  o(   Con 


Bldg., 


OmCES:     20   Vos.v   St.,    New  York.    N.   Y.;   GTA  The   Bourse,    rbilailelphla, 

Ro<^llester.    N.    V.;    lioom  419.   University  Block.   Syracuse.    N.   Y. 

REPRESENTATIVES:     Baird   Machinery  Co.,    Pittsburgh.    Pa..    Erie.    Pa.;   Carey    Machinery   &   Supply   Co..    Baltimore,    Md.:    E.   A.    Klnsey    Co..    Cincinnati, 

O.,   Indlanarolis.   Ind.;  PaciOc  Tool  &  Supply  Co.,  San   Francisco.   Cal.:  Strong.  Carlisle     "^     " •"     "-       'm— •--.>      "        r.-.„i.      ..■-•,  .     o.i •  n-^.v. 

Machinery  &   Supi>ly   Co..   St.   I/OUls.   Mo.:   Perliic  Machinery   Co..   Seattle.    \Va 


Detroit.     Mich.:     Colcord-Wrlsht 
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Brown  &  Sharpe  Heavy  Service 
Plain  Milling  Machines 

in  addition  to  having  true,  carefully  finislied  bearings,  have  the  sturdiness  in  design  to  give 
them  adequate  support  and  prevent  them  from  sagging  out  of  alignment  under  stresses.  The 
No.  5-B  Heavy  Plain  Machine  shown  above  is  characteristic  of  our  line  of  hea\y  service  mill- 
ing machines  in  this  respect. 

Take  careful  note  of  the  massive  proportions  of  this  frame  and  the  liberal  size  of  the 
knee  saddle  and  table.  Observe  the  width  of  the  column  and  the  length  of  the  bearing  it  gives 
the  knee.  There  is  no  sagging  or  warping  under  heavy  loads  with  construction  like  that. 
And  the  machine  is  consistent  throughout.  Every  part  is  proportionately  strong  and  well 
supported — all  designed  with  these  ends  in  view — heavy  service — accurate  work — fast  pro- 
duction— long  life. 

We  shall  be  glad  to  tell  yon  more  about  this  machhie.   Descriptive  literature  free  on  request. 

Providence,    R.    I.,   U.  S.  A. 


CANADIAN   AGENTS:     The   CanncUau    KalrlianksMorse    Co..    I,1J..    Monlr.-al.     !.■:• 
FOREIGN  AGENTS:     lUlck  .t  Hickman.   Llil..   Ixindou.    Blrmlusbani,    Maiulj. -t.T, 
tA>\v.-uor.    1  0|""l"aK<'n.    Uramark.    Stockholm,    SncJcu.    Chrlstlanla.    Npr\v:iv;    .s,-hii. 
l.l.-K,-.    n,'lgium;   'lurlu,    Italy;   Zurich.   Switzerland;    Barcelona.    Spain:    Tin-   1".   W. 
Manila.   1*.   I. 


:  a.M..  (^«rni«nj;  T. 
I  Co.,  Pirl*.  rcmacc: 
traUi:   P.  U  atxmm. 
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engage  at  the  same  point  on  the  hob.  Two  master  worm- 
wheels  are  provided,  the  inner  one  for  use  in  accurate  spur 
gear  cutting  and  the  outer  one  for  intermittent  worm-wheel 
work.  The  reason  for  providing  two  worm-wheels  in  this  way 
was  because  It  was  thought  advisable  to  provide  against 
errors  due  to  excessive  wear  in  those  sections  of  the  worm- 
wheel  which  receive  the  greatest  amount  of  service  in  cutting 
worm-wheel  segments.  The  successful  operation  of  the  ma- 
chine is  in  a  great  measure  due  to  the  counterbalancing  of  the 
work-head,  as  shown  in  Pig.  4.  To  counteract  the  unbalanced 
pull  of  the  weight  on  the  column,  a  screw  and  jam  nuts  of  gen- 
erous proportions  are  provided  so  tliat  the  cage  surrounding 
the  weight  takes  the  direct  strain  of  the  weight  and  thus  in- 
creases the  stability  of  the  machine  as  a  whole. 

*  *     « 

SECRECY  VS.   ORIGINALITY 

One  of  the  reasons  for  not  receiving  visitors  in  manufac- 
turing plants,  seldom  admitted,  is  the  fear  that  the  visitors 
may  recognize  methods  and  designs  stolen  bodily  from  com- 
petitors. The  usual  plea  for  maintaining  a  shop  closed  to 
visitors  is  that  valuable  methods  have  been  developed  at  great 
expense  and  trouble,  and  that  no  competitor  should  be  given 
knowledge  of  them,  either  directly  or  indirectly!  An  in- 
stance illustrating  the  Inconsistency  of  some  such  concerns 
came  to  our  attention  not  long  ago.  A  concern  had  accorded 
the  privilege  of  publishing  a  description  of  certain  methods  de- 
veloped in  its  plant,  and  the  article  duly  appeared;  whereupon 
a  competitor  raised  a  dreadful  howl  because  of  alleged  dis- 
crimination. As  a  matter  of  fact  the  "howler"  had  refused  to 
permit  a  description  of  a  development  in  use  in  his  plant — 
and  in  several  other  manufacturing  plants — to  be  published. 
He  dared  not  claim  credit  for  it.  For  such  cases  there  is 
little  hope  In  this  world,  because  the  individuals  concerned 
having  little  or  no  originality  cannot  display  to  the  public 
the  generosity  necessary  to  obtain  for  themselves  the  recog- 
nition they  so  greatly  crave. 

*  *     * 

AN  EXAMPLE  OP  SPECIALIZATION 

The  superintendent  of  an  automobile  factory  in  Indiana  was 
Interviewing  an  applicant  for  a  Job. 

"Have  you  ever  had  any  experience  on  automobile  work 
before?" 

"Sure!     I  worked  for  the  Ford  Motor  Co.  for  three  years." 

"That  sounds  good.  You  ought  to  know  something  about 
automobiles  then.     What  department  did  you  work  in?" 

"The  assembling  department." 

"Well  that's  all  right,  but  tell  me  something  about  the 
work  you  did." 

"Oh,  I  gave  nut  No.  16  two  turns  on  its  stud." 


PERSONALS 

Thomas  F.  Pournier,  chief  engineer  of  the  Becker  Milling 
Machine  Co.,  Hyde  Park,  Boston,  Mass.,  has  resigned  the 
position  to  become  general  manager  of  the  Standard  Machin- 
ery Co.,  Mystic,  Conn. 

Albert  Vuilleumier,  assistant  chief  engineer  of  the  Becker 
Milling  Machine  Co.,  Hyde  Park,  Boston,  Mass.,  has  resigned 
the  position  to  become  works  manager  of  the  Standard  Ma- 
chinery Co.,  Mystic,  Conn. 

John  Lynch,  formerly  of  the  Baird  Machine  Co.,  Bridgeport, 
Conn.,  has  been  made  superintendent  of  the  Blake  &  John- 
son Co.'s  plant  In  Waterville,  near  Waterbury,  Conn.,  succeed- 
ing Louis  A.  Crittsinger,  resigned. 

Edgar  W.  Cleveland,  for  some  time  employed  by  the  National 
Automatic  Tool  Co.,  Richmond,  Ind.,  as  mechanical  engineer, 
has  returned  to  his  former  position  In  the  designing  depart- 
ment of  the  Fox  Machine  Co.,  Grand  Rapids,  Mich. 

John  W.  Bryce,  for  the  past  four  years  superintendent  of 
the  steel  ball  department  of  the  New  Departure  Mfg.  Co., 
Bristol,  Conn.,  has  resigned  his  position  to  become  general 
superintendent  of  the  Abbott  Ball  Co.,  Elmwood,  Conn. 

B.  W.  Burtsell,  assistant  factory  manager  of  the  Packard 
Motor  Car  Co.,  Detroit,  Mich.,  and  formerly  of  the  Brown  & 
Sharps  Mfg.  Co.,  Providence,  R.  I.,  has  taken  a  position  as 
sales  manager  with  the  Whitney  Mfg.  Co.,  Hartford,  Conn. 
Mr.  Burtsell  will  be  assisted  by  W.  W.  Totman  and  H.  L. 
Sevin. 


Charles  A.  Odegaard,  for  the  last  seven  years  connected  with 
the  Marshall  &  Huschart  Machinery  Co.,  Chicago,  111.,  as  sales- 
man and  correspondent,  has  joined  the  Federal  Machinery 
Sales  Co.,  12  N.  Jefferson  St.,  Chicago,  as  secretary.  James 
Jay  Sheridan  has  resigned  his  position  as  secretary  but  retains 
his  directorship  in  the  company. 

Campbell  Scott,  who  for  the  last  eleven  years  has  been 
manager  of  the  Otis  Elevator  Co.'s  works  at  Yonkers,  N.  T., 
has  resigned  his  position,  taking  effect  the  end  of  December. 
Before  joining  the  staff  of  the  Otis  Elevator  Co.,  Mr.  Scott 
had,  for  eight  years  previous,  been  associated  with  the  C.  &  0. 
Electric  &  Mfg.  Co.  of  New  York,  as  secretary  and  general 
manager. 

•     •     « 

OBITUARIES 

Thomas  J.  Hennessey,  formerly  division  master  mechanic 
on  the  Michigan  Central  Railroad,  died  December  4,  aged 
seventy  years.  Mr.  Hennessey  was  retired  from  -service  on 
account  of  age  limit,  February  1,  1915. 

Joseph  Fahys,  reputed  to  be  one  of  the  first  watcbcase 
manufacturers  in  America,  died  December  11,  at  his  home  in 
Sag  Harbor,  Long  Island,  aged  eighty-three  years.  He  was 
president  of  Joseph  Fahys  &  Co.,  New  York  City. 

H.  J.  Bierhart,  superintendent  of  C.  C.  Bradley  &  Son,  Syra- 
cuse, N.  Y.,  makers  of  power  hammers,  died  at  his  home  in 
Syracuse,  November  25,  after  a  brief  illness  with  pneumonia, 
aged  seventy-one  years.  Mr.  Bierhart  left  a  widow,  three 
daughters  and  a  son,  Henry  J.  Bierhart,  Jr.,  who  is  with  the 
die-casting  division  of  the  H.  H.  Franklin  Mfg.  Co.,  Syracuse. 

George  Nash,  former  president  of  the  George  Nash  Co.,  died 
at  his  home  in  New  York,  November  29.  Mr.  Nash  was  born 
in  England  and  was  educated  abroad,  but  came  to  America 
when  a  very  young  man.  After  acquiring  some  business  ex- 
perience in  New  York  City  he  entered  the  employ  of  Carl 
Boker,  importer  of  steel,  and  founder  of  Hermann  Boker  &  Co., 
with  whom  he  gained  a  very  wide  knowledge  of  the  steel 
business.  In  1S90  Mr.  Nash  started  in  business  for  himself 
in  Chicago,  and  subsequently  formed  a  partnership  with  Edgar 
T.  Ward  of  Boston,  also  a  steel  importer,  under  the  name  of 
Ward  &  Nash.  The  firm  kept  stocks  of  steel  in  both  Boston 
and  Chicago.  In  1900  this  partnership  was  dissolved,  and 
Mr.  Nash  established  the  steel  importing  house  of  George  Nash 
&  Co.,  with  warehouses  in  New  York  and  Chicago.  In  1906 
the  corporation  of  the  George  Nash  Co.  was  formed,  Mr.  Nash 
continuing  as  its  active  head  as  president  and  treasurer  untll_ 
1911,  when  he  disposed  of  most  of  his  interest.  After' 
retiring  he  devoted  his  time  between  his  winter  home  at 
Montclair,  N.  J.  and  his  summer  home  at  Mallett's  Bay,  Lake 
Champlain.  Mr.  Nash  was  widely  known  by  the  steel  trade 
and  the  manufacturers  of  this  country. 

JAMES  MAPES  DODGE 

James  Mapes  Dodge,  chairman  of  the  board  of  the  Link-Belt 
Co.,  died  at  his  home  in  Philadelphia,  December  4,  aged  sixty- 


James    Hapes    Sodg« 

three   years.     He   was   born   at   Waverly,   N.    J.      His   grand- 
father was  Prof.  James  J.  Mapes,  a  noted  chemist  and  scientist. 
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CINCINNATI  VERTICALS 


Unusual  Spindle  Power. 

Heat  Treated  Alloy  Steel  Hardened  Gearing. 
Massive  Spindle  Head  Construction. 
Handy — Can  mill  around  a  rectangle  without 
stopping  feed  or  speed. 

These  are  some   reasons   why  you  should  use   Cincinnati    Verticals 

THE  CINCINNATI  MILLING  MACHINE  CO. 

CINCINNATI,  OHIO 
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and  bis  mother,  Mary  Mapes  Dodge,  was  a  well-known  author, 
for  many  years  editor  of  the  Ht.  Nicholas  Magazine.  Mr. 
Dodge  spent  three  years  at  Cornell  University  and  a  year  at 
Hutgera,  taking  a  course  in  chemistry  at  the  latter  institu- 
tion. After  working  a  short  time  at  the  Morgan  Iron  Works 
in  New  York  City,  he  entered  the  shops  of  John  Roach,  the 
shipbuilder,  at  Chester,  Pa.,  where  his  marked  mechanical 
ability  and  ingenuity  brought  him  rapid  advancement.  Dur- 
ing the  three  years  spent  at  the  Chester  establishment,  he 
was  successively  Journeyman,  foreman  and  superintendent  of 
erection. 

Shortly  after  the  Centennial  Exposition  at  Philadelphia  in 
1876,  Mr.  Dodge  left  the  shipyard,  and  after  gaining  several 
years  of  experience  in  the  East,  went  to  Chicago.  It  was  there 
that  he  formed  the  acquaintance  of  William  D.  Ewart,  the 
inventor  of  the  Ewart  link-belting,  and  soon  after  he  joined 
with  Mr.  Ewart  and  his  associates  in  the  development  of  the 
chain  business.  At  that  time — about  thirty-five  years  ago — 
the  application  of  chains  to  power  transmission  was  limited, 
and  their  use  in  elevating  and  conveying  machinery  was  prac- 
tically unknown.  The  development  of  the  Ewart  chain  made 
a  new  industry,  and  Mr.  Dodge's  early  work  was  confined 
principally  to  the  development  and  manufacture  of  Ewart 
chains,  in  which  work  his  genius  had  full  play.  New  chains, 
new  methods  of  manufacture  and  new  conveying  and  elevat- 
ing appliances  were  brought  out  in  rapid  succession. 

After  this  period  of  development,  Mr.  Dodge  went  East  and 
entered  into  partnership  with  Edward  H.  Burr  under  the 
firm  name  of  Burr  &  Dodge,  who  represented  in  Philadelphia 
the  Ewart  Mfg.  Co.  of  Indianapolis,  the  original  manufacturer 
of  Ewart  detachable  link-belting.  Out  of  this  partnership 
grew  the  Link-Belt  Engineering  Co.  in  1888,  and  after  the  for- 
mation of  this  company,  Mr,  Dodge  carried  out  his  idea  of 
development  along  strictly  engineering  lines.  A  highly  spe- 
cialized engineering  staff  was  organized;  a  scientific  study 
was  made  of  the  characteristics  of  the  materials  to  be  handled. 


and  special  appliances  were  invented  to  meet  varying  condi- 
tions. Machine  capacities  grew  from  30  tons  per  hour  to 
1000  tons  per  hour,  and  from  the  simple  problems  solved  by 
detached  machines  the  company  expanded  Its  field  to  the  plan- 
ning and  arranging  of  works  to  secure  the  most  economical 
and  efficient  handling  of  both  raw  and  finished  product  under 
guarantee  of  accomplishment.  In  all  this  development,  Mr. 
Dodge  was  the  creative  and  guiding  spirit. 

It  was  in  1S89,  after  having  become  thoroughly  acquainted 
with  the  needs  of  the  anthracite  coal  industry,  that  Mr.  Dodge 
developed  the  boldest  and  perhaps  the  most  original  of  bis 
inventions.  This  was  his  system  of  storing  anthracite  coal 
in  large  conical  piles,  and  reloading  it  by  machinery,  accom- 
plishing this  result  with  little  labor  and  practically  no  break- 
age. For  this  meritorious  invention,  Mr.  Dodge  was  presented 
with  the  Elliott  Cresson  gold  medal  in  1907  by  the  Franklin 
Institute  of  Philadelphia.  This  system  of  handling  coal  in 
and  out  of  storage  reduced  the  cost  from  thirty  and  often 
forty  cents  per  ton  to  less  than  five  cents.  Mr.  Dodge  had 
the  distinction  of  having  taken  up  over  100  patents.  Among 
his  most  important  inventions  and  improvements  are  those 
relating  to  the  construction  and  manufacture  of  the  "silent 
chain." 

Though  for  many  years  an  employer  of  labor,  Mr.  Dodge 
never  met  with  strikes  or  other  labor  difficulties.  He  was  a 
conspicuous  leader  in  the  general  introduction  of  the  best  ele- 
ments in  scientific  management,  having  the  double  purpose 
of  producing  greater  efficiency  in  the  mechanical  and  human 
equipment  and  greater  pay  with  shorter  hours  and  improved 
conditions  for  the  men.  He  was  for  many  years  closely  asso- 
ciated with  the  late  Frederick  W.  Taylor  in  the  accomplish- 
ment of  remarkable  results  for  the  benefit  of  both  employers 
and  employes  in  a  wide  circle  of  industries.  He  was  a  mem- 
ber of  several  engineering  and  scientific  bodies;  he  was  past 
president  of  the  American  Society  of  Mechanical  Engineers, 
and  vice-president  of  the  Franklin  Institute. 


COMING  EVENTS 

January  1-8.- Nntlonnl  automobile  show.  Grand 
Central  Palace,  New  York  City.  S.  A.  Miles,  gen- 
eral manager,  7  H.  42nd  St.,  New  York  City. 

January  6-6. — Annual  uiid-wlnter  meeting  of  the 
Society  of  Automobile  Engineers.  Grand  Central 
Palace.  New  York  City,  headquarters.  Coker  P. 
Clarkson,  general  manager,  1776  Broadway,  New 
York  City. 

January  27-29. — National  foreign  trade  conven- 
tion, at  New  Orleans.  La.,  for  the  discussion  of 
commercial  relations  of  the  United  States  with 
foreign  countries.  Hotel  Grunewald,  headquarters. 
Jauiea  A.  FarreU,  chairman,  64  Stone  St.,  New  York 
City. 

September  11-16. — Annual  convention  of  the  Amerl- 
cun  Foundrymen's  Association  and  the  American 
Institute  of  Metals,  Cleveland,  Ohio,  in  the  Cleve- 
lanii  Coliseum.  A.  O.  Backert,  secretary-treasurer, 
American  Foundrymen's  Association,  Cleveland, 
Ohio. 

SOCIETIES,   SCHOOLS   AND 
COLLEGES 

Massachusetts  Institute  of  Technology.  Boston, 
Miiss.  Bulletin  of  tlie  Institute  containing  eata- 
l(i|,'Me  of  oHlcers  and  students,  with  a  statement  of 
admission   and    description   of 


tlie  courses  of  lustructi 
University  of  Illinois 
tiiined  since  1907  ten  i 
Engineering  Kxperlineni 
slilps,  for 


Urbana,  111.,  has  main- 
search    fellowships    In    the 

Station.  These  fellow- 
ch  of  which  there  is  an  annual  stipend 
'  open  to  graduates  of  approved  American 
and  forelgu  universities  and  technical  schools.  liy 
action  of  the  bonr.i  of  trustees  last  March,  four 
additional  research  fellowships  were  created,  mak- 
ing fourteen  in  all.  There  will  be  five  vacancies 
to  be  lined  at  tiie  close  of  tlie  current  academic 
year.  Uescarcli  work  may  be  undertaken  in  archi- 
tecture, architectural  engineering,  chemistry,  civil 
engineering,  electrical  engineering,  mechanical  en- 
gineering, mining  engineering,  municipal  and  sani- 
tary engineering,  physics,  railway  engineering,  and 
theoretical    and   applied    mechanics. 

NEW  BOOKS  AND  PAMPHLETS 

Bookefeller  Foundation  Annual  Report  1913.1914. 
226  pages,  5%  by  8%  Inches,  17  Illustrations, 
Published  by  the  Rockefeller  Foundation,  61 
Broadway,   New  York  City, 

The  Production  of  Coal  in  1914,  By  C.  B,  Lesher. 
164  pages,  6  by  9  Inches.  Published  by  the 
United  States  Geological  Survey,  Department 
of  the  Interior,  from  the  "Mineral  Resources  of 
the    United   States,    1914,    Part    11." 

Annual  Report  of  the  Secretary  of  the  Navy  for  the 
Fiscal  Year  Ended  June  SO.  1915.  Including  op- 
erations and  recommendations  to  I>ecember  1, 
1915,  104  pages,  6  by  9  Inches,  Published  by 
the  Department,   Washington,   D.  C. 

Charaoteriatios  of  Radiation  Pyrometera.  By 
George  K.  Burgess  and  Paul  D.  Foote,  88 
pages,  6  by  10  Inches.  32  Illustrations.  Pub- 
Ushed  by  the  Department  of  Commerce.  Wash- 
ington, D,  0„  as  Scientific  Paper  of  the  Bureau 
of   Standards    No.    250. 


Psychrometric  Tables  for  Cooling  Tower  Work.     56 

pages,  4  by  7  inches,     Publislied  by  the  Wheeler 

Condenser   A    Engineering   Co..    Carteret,    N,    J., 

for  free  distribution  to  engineers. 

This  booklet  of  tables  gives  the  dry  :iud  wet  bulb 

thermometer    readings,    dew    point,     humidity,    and 

the    pounds    of    water    vapor    per    thousand    cubic 

feet  and  per  hundred  pounds  of  air.     It  contains  a 

discussion    of    psychrometry    and    describes    the    use 

of   the   sling   psycbrometer,   which   is  Illustrated. 

Steam  Tables  for  Condenser  Work.     32  pages,  4  by 
7      Inches.       Illustrated.       Published      by      the 
Wheeler  Condenser  &  Engineering  Co.,  Carteret, 
N.    J,,    for    free    distribution    to   engineers. 
This  booklet  of  steam  tables  in  the  third  edition 
includes    pressures    below    atmosphere,    expressed    in 
Inches  of  mercury  referred  to  a   thirty-Inch  barome- 
ter.    It    also    Includes    a    discussion    of    the    use    of 
the   mercury   column,    points  out  the  errors   in  such 
measurements   and    gives    the   constants   to   l>e   used 
for   their  correction. 

Principles    and    Practice    of    Coat    Accounting.      By 
Frederick  H.  Baugh.     194  pages,  6  by  9  Inches. 
Published  by  F.  B.  Baugh,  Box  682,   Baltimore. 
Md.     Price,  $3. 
This    work    on    cost    accounting    is    intended    for 
accountants,    manufacturers,     mechanical    engineers, 
teachers  and  students,  having  for  its  object  a  com- 
prehensive and  practical  presentation  of  the  general 
principles    on    which    cost    accounting    for    manufac- 
tured   articles    is    based.     It    deals    with    financial 
accounting,    principles    of    cost    accounting,    specific 
Job  costs,    departmental   costs,    process  costs  of   the 
simple  type,  process  costs  of  the  complex   type  and 
gives   examples  of   departmental   cost   accounts   and 
process  costs. 

Arithmetic  of  Electricity.  By  T.  O'Conor  Sloane, 
162  pages,  5  by  7^  Inches,  Published  by 
Norman    W,    Henley    &    Co,,    New    York    City. 


Pric 


Thi! 


$1. 


book  now  api>ears  in  the  twenty-first  edi- 
tion, having  first  been  published  In  1909.  It  is  a 
practical  work  of  electrical  calculations  of  all  kinds 
reduced  to  a  series  of  rules,  all  of  the  simplest 
forms,  and  embodying  only  ordinary  arithmetic. 
Each  rule  Is  Illustrated  by  one  or  more  practical 
problems  with  detailed  solution  of  each.  It  treats 
of  Ohm's  law;  resistance  and  conductance:  poten- 
tial difTereuce;  circular  mils;  special  syatems;  work 
anil  energy;  batteries;  electro-magnets,  dynamos 
and  motors;  electric  railways:  alternating  currents; 
coiulensers,    etc. 

Notes   on    the    ITse   of    Low-Grade    Fuel   in   Europe. 
H.v    R.    H.    Ferniild.      37    pages,    fl   by   9    Inches, 
Illustrated.      Published    by    the    Department    of 
the   Interior,    Bureau  of  Mines,   Washington,   D. 
C,   as  Technical   Paper  123. 
This   pamphlet   treats   of   the   utilization   of   hlgh- 
ash    coals    in    non-by-product    producer    gas    plants; 
the    use   of   wood    refuse   and   similar   material;    by- 
product   plants;    uses   of    tar;    low-temperature    dis- 
tillation;   use   of    powdered    fuel,    etc.     The   Investi- 
gation  was    made    In    the    Interests   of    the   fuel   re- 
sources   In    tlie    United   States.     While   we    have   an 
abundant    supply    of    high-grade    fuel,    the    rate    at 
which    it   is   being    used    leads   naturally    to    the  as- 
sumption   that    steps    should    be   taken    in    the    near 
future  te  utilize  our  low-grade  fuels  also,   anil  thus 
conserve  the   national   fuel   supply. 
Autogenous     Welding     and     Cutting.     By     Theodore 
Kautny.      Translated   by   the   author   and   James 
F,    Whiteford,      157    pages,    6    by    "t^     Inches. 


133    iUustratlons.      Published    by    the    McGraw- 
Hill    Book    Co.,    Inc.,    New    York    City,      Price, 
$1  net. 
This    smaU    book    deals   with    autogenous    welding 
flames;   acetylene   manufacture  and   apparatus;   oxy- 
gen   manufacture    and    ai>paratus;    gas    mains    and 
fittings;     autogenous     welding     burnen*:     autogenous 
cutting    burners;    autogenous    welding    uf    Iron;    re- 
pairs   of    gray    cast    Iron;    welding    of    sheet    Iron; 
manufacture  and  repairs  of  boilers;   manufacture  of 
cylindrical  and  rectangular  vessels  and  miscellaneous 
articles;  manufacture  and  installation  of  large  pipes 
and   conduits;    manufacture   and    Installation   of  gas 
and   water   pipe;    constmctiOD   of   pipe-shaped    appa- 
ratus;   welding    of    copper;    welding    of    aluminum; 
welding   of   nickel    and   other    metals. 
Laboratory    Testa    of    a    Consolidation    Locomotive, 
By   E.  C,  Schmidt,   J,   M,  Snodgrass   and    R.   B, 
Keller,      129  pages.    6   by   9   in.lies.      .-.S   illustra- 
tions.     Published    by    the    University   of    Illinois. 
Urbana.   III.,   as  Bulletin  82  of  the   Engineering 
Experiment  Station.      Price.   tJ.'i  cents. 
The    tests    whose    results    are    recorded    In    this 
bulletin    constitute    the    first    work    dune    In    the    re- 
cently established  locomotive  laboratory  of  the  Uni- 
versity of   Illinois,   and   relate  to  a    typical   consoli- 
dation  locomotive.     The  locomotive  was  first   tested 
In    the    condition    in    which    It    was    received    from 
service.      It    was    then    repaired    anil    again    tested. 
The    maximum    amount   of   dry    coal    firi'd    \wt    hour 
was    11,127    pounds    per    .square    foot    of    grate    per 
hour.      The    maximum    eipilvalent    evaiwratlon    per 
hour  was  57.954  ])0unds,  or  17.65  pounds  per  eipiare 
foot  of  heating  surface  per  hour. 
Inventions    and    Patents,      By    Philip    B,    Bdelmao. 
283  pages,   6>4    by  S  inches.     Published  by   the 
D,    Van   Nostrand   Co,,    New   York  City.     Price, 
il.fiO   net. 
The    author,    realizing    the    general    Ignorance    of 
patent    procedure,   and    the   possibilities   In    patented 
inventions,     has    written    this    book     for    Inventors, 
investors,    manufacturers  and  others   for   whom   ele- 
mentary   Information    on    the    patent    system    would 
be  acceptable.     It   treats  of  the  develojtnient  of  the 
patent   system,    the   patent   office,    patent   attorneys, 
the    fields  of   Invention,    preliminary    steps    requlre<l 
to   secure   patents,    patentability   and    practicability, 
how    to  apply   for  and    prosecute   a    patent,    how   to 
protect    an    invention,     the    {>ointa    of    patent    pro- 
cedure,   how    to    secure    and    utilize    patent    rights, 
how  to  dispose  of  patent  rights,  what  to  do  in  case 
of  infringements,  foreign  patents  and  other  matters 
of  general   interest. 

Eighteen  Articles.  By  J.  P.  Brophy.  87  pages, 
5  by  6\  Inches,  Bound  In  paper,  Publlaliet) 
by  the  Cleveland  Automatic  Machine  Co., 
Cleveland.  Ohio, 
This  little  book,  by  the  general  manager  of  the 
Cleveland  .\utomatic  Machine  Co..  Is  compiled 
chiefly  from  articles  contributed  by  Mr,  Brophy 
to  the  technical  press.  The  contents  are  short 
essays  as  follows:  InterchangeabiUty ;  Punctuality; 
Olllce  Man.igeu<ent;  Value  of  the  Setter-up;  The 
Dirfereuce  l>et\veen  Designer  and  Inventor;  Man- 
agement and  Responsibility;  Efllclency — Its-  Mean- 
ing; Classified  Supervision;  The  Fault  Finder;  Se- 
lecting Foremen  and  .\sslgning  Their  Duties;  In- 
ventory— Costs,  Depreciation.  AU  Closely  Allied; 
Reflection — Its  Definition  Elaborated:  Defining  a 
Purchasing  .\gent's  Duties;  Stock  Parts  in  Advance 
—Does  It  Pay;-;  Making  Headway;  .\t  What  Age 
are  we  most  EIHcient?;  Writing  an  Advertise- 
ment:   Little   Things — and   a    Place    tor    Everythlnf. 
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Our  Business  is  large  enough  for  us  to  make 
A  FULL  LINE  of 


66 


PRECISION" 

Boring,  Drilling 
and  Milling  Machines 


and 

Lucas 

Power  Forcing  Presses 

But  NOT  so  large  that 

we  cannot  give  INDIVIDUAL 

ATTENTION  to  EVERY 

MACHINE  and 

EVERY  CUSTOMER. 
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Eng-ineeiing'  Tbennodyiiamlct.     B7  James  A.  Moyer 
and  James   P.   Calderwoud.     203  pagcH,   6  by  9 
inches.      70    lUustratlonH.       Publlubed    by    John 
Wiley  &  Sons,   Inc..    New*  York  City.    Price,  $2 
net. 
Thia  work  in  offered  as  a   textbook  on  thermody- 
naniioB    that    1b    brief   and    concise,    and    ho    cluarly 
expressed  on   the   fundamentals  of   the   subject   that 
students  of  average   obillty   can    read   and   study   It 
without    dlfllrnlty.     It    has    been    the    aim    of    the 
authors    to    make    the    work    particularly    suitable 
for   u»e   In    the    larger   technlcol    schools    where    the 
study    of    theruio'lynamlcs    la    ])receded    by    courses 
on   steom    twllers   and    steam   or   heat    enxines,    and 
where   courses  on    steam   turbines,    Internal   combus- 
tion engines,  pneumotlc  machinery,  refrigeration  and 
pumping    mn4-hinery    are    included.      Following    the 
Introduction     to    the    theory    of    heat    engines,     the 
properties  of  p<rfect  gases  are  taken  up,   and   then 
expuuslon    and    compression    of    gases.      In    logical 
order  follow   tlie   cycles  of  heat  engines,   properties 
of  steam,  pra<'tical  applications  of  thermodynamics. 
entropy,     practical    eteam    expansions    and     cycles, 
and  flow  of  fluidH. 

The  Teitlng  of  Machine  Tools.  By  George  W. 
Hurley.  281  pages.  4%  by  7Vi  inches.  110 
Illustrations.  Published  by  Scott.  Greenwood 
Sc  Son,  London,  and  sold  in  the  United  States 
by  I).  Van  Nostrand  Co.  Price,  $1.50. 
The  author,  n  well-known  writer  on  machine  tool 
design  aijd  machine  sliop  practice,  has  dealt  In 
this  work  with  the  various  aspects  of  machine  tool 
testing  In  a  way  that  makes  It  suitable  for  the  use 
of  apprentices,  students  and  engineers.  It  deals 
with  tt'sts  on  machine  tool  elements  for  accuracy: 
machine  tool  speed  and  feed  tests:  machine  tool 
mechanical  elllciency  tests;  cutting  force  tests: 
output  and  power  consumption  tests:  comparative 
tool  testing:  and  commercial  machine  tool  testing. 
A  chapter  describes  engine  lathe  tests,  bed  leveling 
tests,  spirit  levels,  spirit  level  graduations,  hydro- 
static level,  grovity  or  pendulum  level,  pendtilam- 
eter.  hcadstook  tests,  micrometers,  test  indicators, 
driving  headstock  spindle  tests,  loose  headstock 
mandrel  tests,  slide-rest  tests,  finished  lathe  tests. 
wear  tests,  lead-screw  tests,  slide  screw  tests,  lathe 
test  report,  turret  lathe  tests,  milling  machine 
tests,'  drilling  machine  tests,  planing  machine 
tests,  general  observations.  The  work  is  one  that 
should  be  of  general  value  to  all  concerned  with 
the  manufacture  and  use  of  machine  tools. 
Corrosion  of  Iron.  By  L.  C.  Wilson.  178  pages, 
5  by  7%  Inches.  Puldlshed  by  the  Engineering 
Magazine  Co.,  New  York  City.  Price,  ?2. 
This  is  an  age  of  iron  aud  steel,  but  the  works  of 
Iron  and  steel  are  far  from  being  permanent.  Per- 
haps one  of  the  greatest  problems  confronting  the 
engineer  today  is  that  of  preserving  metal  struc- 
tures from  the  deteriorating  influences  of  wind  and 
water.  The  author's  purpose  has  been  to  assemble 
and  condense  the  most  interesting  and  important 
studies  and  facts  connected  with  the  corrosion  of 
Iron  and  Its  protection  therefrom.  After  dealing 
with  the  rust  problem,  he  takes  up  the  theories 
of  corrosion.  Three  principal  theories  are  discussed. 
these  being  the  hydrogen  peroxide  theory,  the 
carbonic  acid  theory  and  the  electrolytic  theory. 
Protective  measures  then  receive  attention.  These 
include  oxidizing,  galvanizing,  electroplating  and 
painting.  Paint  materials  are  dealt  with  in  Chap- 
ter IV  and  protective  paints  In  Chapter  V.  Fol- 
lowing the  discussion  of  protective  paints,  the  in- 
fluences of  different  elements  on  the  corrosion  of 
iron  are  taken  up,  and  then  corrosion  of  wrought- 
iron  and  steel  pipe.  So  serious  Is  the  deterioration 
of  steel  pipe  that  iron  pipe  Is  being  used  largely  in 
preference  because  of  Its  superior  rust-resisting 
charncteriBtlcs. 

Smoke  Abatement  and  Electriflcation  of  Railway 
Terminals,  1177  pages,  9  by  12  inches.  719 
Illustrations.  Supplied  by  Rand  McNally  &  Co 
Chicago,  111.  Price,  $6. 
This  comprehensive  report  of  the  Chicago  Asso- 
ciation of  Commerce  Committee  of  Investigation  on 
Smoke  Abatement  and  Electrification  of  Railwav 
Terminals— Dr.  W.  P.  M.  Goss,  chief  engineer— is 
a  notable  contribution  to  the  literature  of  engin- 
eering. The  physical  choracterlstles  of  the  city  or 
Chicago  are  described  and  the  work  of  smoke  abate- 
ment In  foreign  and  American  cities.  The  work  is 
divided  into  four  parts  and  an  oppendix,  as  fol- 
lows: The  Necessity  for  the  Electrification  of 
Chicago's  Itailroad  Terminals;  Technical  Feasibility 
and  Cost  of  Electrifying  the  Railroad  Terminals  of 
Chicago;  A  Study  of  Results  which  are  to  be  An- 
ticipated from  the  Electrification  in  Chicago;  Finan- 
cial Practicability  of  Electrification;  Summary  of 
Conclusions  with  Reference  to  the  Electrification 
of  Railroad  Terminals;  Summary  of  Conclusions 
with  Reference  to  Atmospheric  Pollution.  An  Idea 
of  the  amount  of  statistical  matter  can  be  gathered 
from  the  fact  that  478  tables  accompany  the  text. 
The  work  has  been  prepared  with  great  care;  It 
Is  logically  arranged  and  thoroughly  indexed  so 
that  any  subject  can  be  quickly  referred  to. 
Steel  and  its  Treatment.  By  the  Metallurgical 
StaCf,  E.  P.  Houghton  &  Co.  104  pages,  514 
by  7%  Inches.  24  Illustrations.  Published  by 
H.  P.  Houghton  &  Co..  Philadelphia.  Pa. 
The  company  publishing  this  book  has  for  over 
forty  years  been  engaged  In  the  manufacture  of 
materials  used  In  the  heat-treatment  of  steel  and 
during  that  time  it  has  conducted  a  laboratory  of 
research.  During  the  last  fifteen  years  the  devel- 
opment of  the  heat-treatment  of  steel  has  led  to 
the  collection  of  data  which  Is  now  published  In 
convenient  form.  The  work  deals  with  the  com- 
position of  steel;  the  thermal  critical  points  of 
steel:  annealing;  methods  of  testing  the  hardness 
of  metals:  Turner's  s.l.-rometer;  Shore's  selero- 
ficope;  I'.rlnell's  tests:  Keep's  test;  pyrometers; 
carbon  steels;  low  carbon  steels;  thermal  critical 
points  of  a  medium  high  carbon  steel,  eutectold 
steel  and  hyper-eutectold  steel;  Influence  of  car- 
bon, manganese,  phosphorus,  sulphur,  silicon,  nickel, 
chromium    and    vanadium;     thermal-    or    heat-treat- 


ment  of  steel;  hardening  of  steel;  temperlDg  or 
drawing;  carburlzing:  composition  of  steels  for 
carburlzlng.  carburlzing  temperatures;  depth  of 
penetration;  casehardenlng.  carburlzing  compounds; 
heat-treatment  after  carb^jrUing;  com[n»Hition  of  the 
metal:  quenching;  special  alloys;  nickel  steels; 
nlckel-chromlum    steels,    etc. 

Safety  in  the  Foundry.  By  Magnus  W,  Alexander. 
187  pages.  SV*  by  7V4  Inches.  140  Illustrations. 
Published  by  the  National  Founders"  Associa- 
tion. Chicago,  111.  Price,  $1,25  to  members  of 
the  association,  and  $1.50  to  others. 
This  book  by  Mr.  Alexander  of  the  General  Elec- 
tric Co.,  chairman  of  the  committee  of  safety  and 
sanitation  of  the  National  Fouudern"  Association, 
embodies  the  results  of  many  years  of  experience  In 
foundry  work,  and  should  be  foqnd  of  the  utmost 
value  by  foundry  managers  In  preventing  distress- 
ing accidents.  The  general  contents  are  listed 
under  the  following  heads:  Personal  Caution  Is  the 
Greatest  Safeguard;  Danger  and  Caution  Signs; 
Foundry  Yards;  Foundry  Floors;  Natural  Light;  Ar- 
tificial Light;  Ventilation:  Cranes,  Hoisting  Acces- 
sories; Rules  for  Cranemen;  Industrial  Railways; 
AVheelbarrows  and  Trucks;  Foundry  Ladles;  Foundry 
{'rucibles;  Foundry  Machinery;  Grinding  Machines; 
Tumbling  Mills;  Sandblasting  and  Other  Dusty  Op- 
erations; Hand  Tools;  Miscellaneous  Safety  Devices; 
Protective  Foundry  Clothing;  Safety  Goggles;  First 
Aid  Treatment  of  Injured  Persons;  Physical  Exami- 
nation of  Employes.  The  halftone  and  line  engrav- 
ings illustrate  danger  points,  guards,  proper  and 
improper  methods  of  handling  work,  safe  and  unsafe 
equipment,  etc.  This  is  another  example  of  spe- 
cialized safety  literature  that  should  be  of  much 
value   to   the   trade  concerned. 

Mechanical  Drawing  for  Colleges  and  Universities. 
By  James  D.  Phillips  and  Herbert  D.  Orth. 
283  pages,  G  by  9  inches.  292  illustrations. 
Published  by  Scott,  Foresman  &  Co.,  Chicago, 
HI.  Price,  $1.75. 
This  work  on  drawing  was  prepared  for  use  in 
universities  and  colleges,  and  will  be  followed  by 
another  suitable  for  high  schools,  the  two  books 
forming  a  complete  course  in  mechanical  drawing 
for  high  school  and  university  work.  The  aim  in 
the  present  work  has  been  to  arrange  a  course 
that  shall  develop  the  imagination  and  the  faculty 
of  coordination  between  the  hand  and  the  eye. 
The  elements  or  general  divisions  In  drawing  are 
introduced  in  the  order  In  which  they  would  nat- 
urally come  in  a  commercial  drafting-room  as  fol- 
lowe:  perspective  sketching,  orthographic  sketch- 
ing, pencil  mechanical  drawing,  tracing  and  blue- 
printing. The  importance  of  a  working  knowledge 
of  perspective  drawing  Is  being  recognized  more 
and  more  as  its  advantages  for  instruction  in  shop 
work  are  realized,  and  special  attention  has  been 
given  to  perspective  and  orthographic  sketching. 
Every  problem  in  this  course  requires  thought  on 
the  part  of  the  student,  the  aim  being  to  develoi> 
originality.  The  chapter  on  lettering  contains 
many  plates  for  copy  and  the  instructions  for  let- 
tering are  precise  and  to  the  point.  Much  Impor- 
tance is  attached  to  neat  and  attractive  work,  and 
rightly  so,  as  n.ithiug  injures  the  appearance  of  a 
drawing  more  than  slovenly  legends  and  dimensions. 
Thomas'  Register  of  American  Manufacturers  and 
First  Hands  in  All  Lines.  SlOO  pages,  9^;  by 
12  inches.  Bound  In  cloth.  Published  by  the 
Thomas  Publishing  Co..  129-135  Lafayette  St., 
New  York  City.  Price.  $15. 
This  great  trade  directory  contains  an  index  or 
finding  list :  a  list  of  manufacturers  classified  ac- 
cording to  business;  an  alphabetical  list  of  leading 
trade-names;  and  lists  of  architects,  banks,  boards 
of  trade,  chambers  of  commerce  and  similar  com- 
mercial organizations,  trade  papers,  machinists  and 
foundries.  An  idea  of  the  comprehensiveness  of 
the  work  is  gained  from  the  fact  that  the  index 
to  the  classified  section  covers  over  140  pages,  five 
columns  to  the  page.  The  classified  manufacturers 
list  which  constitutes  the  body  of  the  work  is  the 
chief  feature,  but  many  users  will  find  the  alpha- 
betical list  and  the  list  of  trade-names  of  almost 
equal  value.  Frequently  the  name  of  the  maker  of 
a  product  known  under  a  trade-name  is  wanted  in 
n  hurry,  and  thia  trade  register  generally  will 
furnish  the  desired  information.  It  is  hardly 
necessary  tg  point  to  the  value  of  these  lists  to 
those  desiring  to  compile  mailing  lists  for  circular- 
izing various  trades  or  lines  of  manufacture.  A 
valuable  feature  of  the  classified  manufacturers 
list  is  the  approximate  rating  of  each  concern. 
These  ratings  are  nut  intended,  however,  to  indi- 
cate credit,  but  are  given  solely  to  indicate  the 
size  of  the  concern.  The  2670  advertisements  of 
nearly  1300  concerns  of  course  add  to  the  value  of 
the  work,  os  they  often  give  the  exact  information 
required  and  save  the  time  and  trouble  of  writing 
for   catalogues. 

Safety  Engineering  Applied  to  Scaffolds.  354  pages. 
6  by  9  Inches.  127  illustrations.  Published  by 
the  Travelers  Insin*nnce  Co..  Hartford.  Conn. 
Price.  $3. 
The  literature  on  safety  engineering  is  becoming 
extensive  and  this  latest  valuable  addition  to  the 
list  of  books  specializes  on  a  subject  of  great  Im- 
portance to  builders,  contri^ctors.  erectors  and  oth- 
ers having  charge  of  work  requiring  the  erection 
of  scaffolding  for  workmen.  The  first  section  of 
the  book  discusses  the  reality  of  the  scaffold  hazard 
and  the  second  part  treats  of  scaffolds  in  a  general 
way,  outlining  the  subject  as  ft  whole  and  review- 
ing the  various  forms  that  are  most  widely  used. 
Then  follows  a  section  on  the  bricklayers'  pole 
Bcnffold.  describing  American  practice  and  going 
into  details  under  the  following  heads:  the  poles 
or  uprights,  the  ledgers,  the  putlogs,  the  plat- 
form, bracing,  and  other  safety  measures.  The 
fourth  section  describes  the  Independent  pole  scaf- 
fold as  built  in  American  practice  and  the  fifth 
section  is  on  lashed  scaffolds.  Other  forms  of  pole 
scaffolds  ore  described  In  section  six.  and  special 
safety  features  form  the  subject  of  section  seven. 
General   features  and   operations,    including   ladders. 


runways,  stairways,  nails,  dismantling  pole  scaf- 
folds are  treated  In  section  eight,  and  bulldlnc  witb 
hurtles  In  section  nine.  Suspended  scaffolds  for  coo* 
struction  work,  under  the  heads  of  platform  type  of 
K'-aflTold  machine,  overhead  type  of  scaffold  ma- 
chine, features  common  to  both  types  of  suspended 
scaffolds,  are  dealt  with  In  section  ten;  and  scaf- 
folds of  other  kinds,  structures  similar  to  scaffolds, 
and  general  counsel,  in  sections  eleven,  twelve  and 
thirteen,  respectively.  The  work  Is  profusely  lUos- 
trated  with  halftones  and  drawings.  It  is  one  of 
the  most  valuable  workn  on  safety  we  hare  seen. 
The  Theory  of  Machines.  By  B.  F.  McKay.  440 
pages.  5)4  by  6^  Inches.  407  lllustratloDB. 
Published  In  America  by  Longmans.  Greeo  & 
Co..  New  York  City.  Price.  $4.20  net. 
This  work  on  mechanism  and  mechanical  move- 
ments deals  syslematlcally  with  the  subject,  bar- 
ing been  prepared  to  meet  the  requirements  of 
engineering  students.  It  treats  of  mechanics, 
kinematics  of  machines,  and  dynamics  of  machines 
under  the  following  beads:  Plane  Motion  of  a 
Particle;  Force  and  Torque:  Work  and  Bnerrr: 
Plane  Motion  of  a  Particle  under  Variable  Accel- 
eration— Displacement  Velocity  and  Acceleration 
Diagrams;  Introduction  to  Statics;  Analysis  of 
Motion;  Synthesis  of  a  Machine;  Lower  Pairing — 
Examples  of  MechanlHms  obtained  by  Inrerslon; 
Relative  Linear  Velocity  and  Acceleration:  De- 
termination of  the  Angular  Motion  of  Links;  Recip- 
rocating Motion  of  the  Slider  Crank  Chain;  Straight 
Line  Motions;  Higher  Pairing— Toothed  Gearing; 
General  Propositions  on  the  Forms  of  Wheel  Teeth; 
Involute,  Cycloldal.  and  Pin  Teeth;  Helical  Gear- 
ing; Non-circular  Gears:  Trains  of  Wheels  and 
Eplcycllc  Gearing ;  Belts  and  Belting ;  Rope  and 
Chain  Drives;  Cams;  Spheric  Motion— Hooke's 
Joint;  Screw  Motion — Screw  Gears;  Friction; 
Static  Equilibrium  of  Machines;  Turning-Moment 
Diagrams;  Governors;  Balancing;  Brakes  and 
Dynamometers.  Each  chapter  concludes  with  a 
list  of  problems  tliat  require  the  application  of 
principles  given  In  the  foregoing  matter  for  their 
solution.  The  answers  to  these  problems  are  given 
in  the  back  of  the  book.  While  the  work  is  more 
suitable  for  the  use  of  university  students  than 
machine  designers,  it  nevertheless  Is  one  that  many 
of  the  latter  could  use  to  advantage.  The  chap- 
ter on  epicycllc  gearing  for  example  contains 
twenty-two  pages,  illustrating  a  number  of  eplcy- 
cllc trains  and  giving  methods  of  solving  for  the 
relative  motions  on  each  member  of  the  trains. 
Machine  Design.  By  Albert  W.  Smith  and  Guldo 
H.  Marx.  500  pages,  6  by  9  Inches.  279  lUus- 
trations.  Published  by  John  Wiley  &.  Sons, 
Inc.,  New  York  City.  Price.  $8  net. 
This  work,  which  was  published  in  1005,  now 
appears  in  the  fourth  edition.  The  authors  have 
taken  the  opportunity  to  thoroughly  revise  the 
text  and  to  include  results  of  recent  Investigations 
of  machine  elements,  but  it  Is  not  offered  as  a 
substitute  for  praciical  experience;  the  authors 
frankly  recognize  the  fact  that  the  true  designer 
must  have  Judgment  ripened  by  experience  In  con- 
structing and  operating  machines.  One  who  baa 
experience  and  judgment  will  find  In  this  work 
indispensable  data,  rules  and  formulas  that  he  can 
apply  and  modify  as  the  conditions  seem  to  suggest. 
The  contents  are  comprised  in  twenty- two  chop- 
ters  and  an  appendix  under  the  following  general 
heads:  Motion  in  Mechanism;  Parallel  or  Straight- 
line  Motions:  Cams:  Energy  in  Machines;  Propor- 
tions of  Machine  Parts  as  Dictated  by  Stress; 
Riveted  Joints;  Bolts  and  Screws;  Means  for  Pre- 
venting Relative  Rotation;  Sliding  Surfaces;  Axles, 
Shafts,  and  Spindles:  Journals.  Bearings,  and 
Lubrication;  Roller-  and  Ball-bearings:  Couplings 
and  Clutches;  Belts,  Ropes.  Brakes,  and  Chains: 
Flywheels  and  Pulleys;  Toothed  Wheels  or  Gears; 
Springs;  Machine  Supports;  Machine  Frames. 
Many  illustrations  of  mechanical  movements  and 
machine  elements  are  shown  that  to  some  extent 
have  been  taken  from  the  columns  of  technical 
journals.  In  the  selection  of  this  material  the 
authors  were  not  alway;^  fortunate;  an  example 
is  the  Hall  coupling  for  transmitting  motion  from 
axes  at  90  degrees,  at  uniform  angular  velocity. 
This  device  is  quoted  from  "Power."  January  26, 
1915.  thus  giving  the  reader  the  impression  that  It 
Is  a  new  and  novel  device.  As  a  matter  of  fact. 
It  is  old,  having  been  descril>ed  in  a  work  on 
mechanical  movements  published  nearly  twenty 
years  ago  as  "Hobson's  right-angle  shaft  coupling." 
Ford  Methods  and  the  Ford  Shops.  By  H.  L. 
Arnold  and  F.  L.  Faurote.  440  pages.  7  by  10 
Inches.  Illustrated.  Published  by  the  Engineer- 
ing Magazine  Co..  New  York  City.  PrU-e,  $5. 
This  book  is  based  on  the  articles  contributed  to 
the  "Engineering  Magazine."  by  H.  L.  Arnold,  whose 
death  occurred  In  January,  1915.  Mr.  Faurote  took 
up  the  unfinished  work  of  Mr.  .\rnold  and  carried 
it  through  to  completion.  The  work  is  unique,  the 
authors  having  In-en  afforded  extraordinary  privi- 
leges by  tlie  Ford  management.  The  data  covering 
arrangement  and  equipment  of  departments,  con- 
struction and  performance  of  special  machines,  de- 
tailed subdivisions  of  machining  and  assembling 
operations,  times  and  costs  of  Jobs  and  finished 
parts,  methods  of  cost  reduction  and  results  In 
practice,  belong  to  a  class  of  shop  Information  sel- 
dom made  publie  and  probably  never  Iwfore  re- 
vealed with  such  frankness.  The  fact  that  Senij 
Ford  would  permit  Intimate  data  of  this  nature  to 
be  published  is  an  Interesting  sidelight  on  bis 
character  as  a  broad-minded  employer  and  manu- 
facturer. The  contents  of  the  book  by  chapter 
heads  follow:  The  Genius  of  the  Plant;  The  Ford 
Stock  System  and  Employment  Methods: .  How  the 
Work  is  Done;  Inspection  and  Assembly:  Motor-test 
Blocks  and  Chassis-assembling  Lines:  Machining  and 
Assembling  the  Front  Axle:  The  Crankshaft.  Pl»- 
ton  and  Piston  Rings:  The  Commutator  Production 
and  Assembly  Job:  Sheet-metal  Work;  Conrsyon, 
Work-slides  and  Roll-ways:  The  Bushings  Job;.  Spe- 
cial Machines  and  Fixtures:  The  Funndries:  How 
Ford  Bodies  are  finished— Painting.  Upholstering, 
Japanning    and    Baking ;    The    New    Factory    Condi* 
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It  Pays  to 
^^      Concentrate  Your  Purchases 


In  this  1200-pag-e  catalog-  we  show  a  complete  line  of  Small 
Tools,  General  Hardware  and  Supplies.  It  is  full  of  items 
requisitioned  every  day  in  every  large  factory,  many  of  which 
are  sometimes  difficult  to  locate. 

//  you  appreciate  the  advantages  of  concentrating  your  pur- 
chases in  this  line  you  should  write  today  for  a  copy  of  this 
catalog".    Please  mention  Catalog  No.  46. 

HAMMACHER,  SCHLEMMER  &  CO. 

HARDWARE,  TOOLS  AND  SI  PPLIES 
New  York,  Since  1848  4th  Avenue  and  13th  Street 
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tlon«;  Safeguarding  the  Workmen.  The  book  li 
one  that  can  be  atndled  with  much  profit  b7  all 
concerned  with  the  problems  of  manufacturing  and 
especlallj  tbOM  dealing  with  the  production  of 
motor  care  and  motor  trucks.  Production  daU  of 
details   are    given    throughout. 

Shrapnel  Shell  Manufacture.  By  Douglaa  T.  Ham- 
ilton. 2»6  pages.  6  by  9  Inches.  172  Illustra- 
tions. Published  by  the  Induatrlal  Press.  New 
York  City.  Price,  t2.50. 
This  book  la  a  comprehensive  treatise  on  the 
forging,  machining  and  heat-treatment  of  shells, 
ond  the  monufacture  of  cartridge  cascB  and  fusfs 
for  shrapnel  used  In  flold  and  mountain  artillery, 
giving  complete  directions  for  tool  equipment  and 
methods  of  setting  up  machines,  together  with 
Kovernment  sped  Ilea  tlons  for  this  class  of  munition. 
The  book  has  been  brought  out  to  meet  the  demands 
for  a  treatise  dealing  comprehensively  with  the 
various  operations  on  shells,  fuse  parts  and  brass 
cases.  In  this  hook  are  Included  not  only  the  un- 
usually complete  articles  on  shrapnel  manufacture 
contained  In  the  April,  1915,  number  of  JUcbinebt. 
but  also  all  other  moterlal  that  has  been  published 
at  various  times  In  Machinebt  relating  to  shrapnel 
manufacture.  In  addition,  there  Is  a  great  deal 
of  materlol  obtained  by  the  editors  of  Machinket 
especially  for  this  book,  and  there  Is  also  a  section 
containing  abstracts  of  the  official  spedflcatlons. 
together  with  line  engravings,  of  the  details  of 
Russian,  British  and  American  shrapnel  shell 
bodies,  fuses  and  cartridge  caseB.  Hence,  It  Is 
believed  that  this  book  will  prove  the  most  valuable 
addition  to  the  literature  of  the  manufacture  of 
munitions  that  has  been  made  since  the  beginning 
of  the  war.  The  chapter  heads  ore  as  follows: 
Shrapnel  Shells:  Forging  Shropnel  Shells;  Machin- 
ing and  Heat-treatment  of  Shrapnel  Shells;  Ma- 
chines and  Tools  for  Shrapnel  Manufacture;  Making 
Fuse  Parts;  Making  Shrapnel  Cartridge  Cases: 
Spedflcatlons  for  the  Manufacture  of  Itusslan 
Shrapnel  Shells:  Spcclflcatlons  for  the  Manufacture 
and  Inspection  of  Fuses  for  Russian  Shrapnel  Shells; 
Specllicatlons  for  the  Manufacture  nud  Inspection 
of  Russian  Cartridge  Cases;  Spccincatlons  for 
British  Qulck-flrlng  Shrapnel  Shell;  Specifications 
for  British  Combination  Time  and  Percussion 
Fuses;  Specifications  for  British  Qulck-flrlng  Cart- 
ridge Case  and  Primer;  Specifications  for  American 
Shrapnel   Shells. 

NEW  CATALOGUES   AND 
CIRCULARS 

United  Engineering  &  Mfg.  Co.,  Hanover.  Pa. 
Bulletin  20  of  the  Mauley  ••Hllite"  portable  crane, 
so  designed  that  it  is  not  top  heavy. 

Cling-Surface  Co,,  1018  Niagara  St.,  Buffalo, 
N.  Y.,  has  Issued  a  special  calendar  of  interest  to 
belt  users.  Copies  will  be  sent  to  belt  users  upon 
application  as  long  as  the  supply  lasts. 

Ozone  Pure  Alriflor  Co,,  536-538  S.  Clark  St.. 
Chicago,  111,  Booklet  describing  ozone  machines 
for  keeping  nir  fresh  and  pure  in  theatres,  offices, 
stores  and  places  where  the  air  becomes  vitiated. 

Newton  Machine  Tool  Works,  Ino,,  Philadelphia, 
Pa.  Catalogue  CO  of  Newton  votary  planing  ma- 
chines. Blotters,  cold-saw  cutting-off  machines,  ver- 
tical   muitlple-splndio   rail   drilling   machines,    etc. 

Noble  &  Westbrook  Mfg.  Co.,  Hartford,  Conn. 
Circular  of  marking  machine  designed  for  marking 
large  shells,  being  so  constructed  that  the  shells 
may  be  rolled  Into  the  machine,  marked  dnd  rolled 
out   without   requiring   the   operator   to  lift   them. 

Chain  Belt  Co.,  Milwaukee.  Wis.  Price  list  of 
staiulard  detachable  chain  belt,  superseding  the  list 
given  in  the  company's  general  catalogue  56.  The 
sharp  advance  in  the  cost  of  raw  materials  and 
labor    has    necessitated    the    Using    of    higher    prices. 

Athol  Machine  Co..  .Mhol.  Mass.  Circulars  ad- 
vertising Athol  and  Starrett  vises,  and  single  and 
double  adjustable  taper  attachments  for  vises. 
These  vises  are  guaranteed  to  be  free  from  defects 
of  moterlal  and  workmanship,  and  nny  vise  found 
defective   will   be   replaced   without   charge. 

American  Blower  Co.,  Detroit,  Mich.  Pamphlet 
entitled  "The  Commerciol  Value  of  Washed  Air." 
Ulnstroted  with  views  of  hotels,  stores  and  other 
structures  in  which  the  "Sirocco"  purifying  and 
ventilating  systems  hove  been  Installed.  Data  on 
the  capacity  of  air  purifiers  ond  heaters  are  included. 

Stuobing  Truck  Co.,  808-314  Walnut  St.,  Cin- 
cinnati, Ohio.  PamiAlet  entitled  "System  in 
Trucking,"  describing  Stuebing  lifting  trucks  ond 
showing  their  application  in  a  variety  of  plants. 
The  different  models  ore  Illustrated  and  data  cover- 
ing   capacity,    diniensions,    weight,    etc.    are    given. 

Diamond  Power  Specialty  Co.,  Detroit,  Mich. 
Circular  describing  "insulunilnum"  used  In  the  con- 
struction of  the  "Diamond"  soot  blower.  The  pro- 
cess by  which  Insuluminum  Is  produced  was  origin- 
ally called  "colorizing."  By  it.  aluminum  is  de- 
posited on  steel  (or  other  metals),  forming  on 
alloy  that  is  highly  resistant  to  the  action  of  heat. 
Speed  Controller  Co.,  Inc.,  2,-.7-209  William  St.. 
New  York  City.  Circular  of  the  ".Speedco"  auto- 
matic precision  governors  for  regulating  the  power 
and  speed  of  machinery.  The  construction  of  the 
ai)paratus  is  illustrated  and  described,  and  data  on 
the  sensitiveness  of  the  double-octing  controller,  as 
applied  to  electric  motor  control  through  field  rheo- 
stat,   ore    Included. 

Deane  Steam  Pump  Co.,  110  Broodwoy.  New 
York  City.  Bulletin  D  184  on  high-pressure  hy- 
draulic power  pumps,  lUustrotlng  verticol  ond  hor- 
izontal pumps  of  standard  types,  and  giving  partial 
lists  of  sizes.  Automatic  by-pass  ond  check  valves 
for  high-pressure  hydraulic  pumps  are  also  de- 
scribed, these  valves  being  made  as  Independent 
units,  80  they  may  be  readily  replaced  tn  case  of 
damage. 


Oleuon  Worki,  Rochester,  N.  Y.  Booklet  entit- 
led "Spiral  Typ*  Bevel  Gear»,"  firing  a  clear 
and  concise  description  of  this  type  of  gearing, 
together  with  such  information  as  Is  required  by 
designers  end  users  of  these  gears.  The  booklet 
relates  to  the  advantages,  strength  and  wear,  effi- 
ciency, applications,  angle  of  spiral,  direction  of 
spiral,  thrust,  and  the  machining  of  the  blanks  for 
spiral   type  bevel   gears. 

J.  E.  Snyder  &  Son,  Worcester.  Mass.  Catalogue 
of  vertical  drilling  and  tapping  machines,  illustrat- 
ing twentj-fhree  i)UtternB.  ranging  In  size  from 
a  21-inch  sliding-head  highspeed  drilling  machine 
to  a  46-lnch  slldlng-head  friction  back-geared  ma- 
chine. J.  E.  Snyder  Sc  Son  Is  the  only  concern 
In  the  United  States  that  has  specialized  exclu- 
sively on  vertical  drilling  and  tiipplng  machines 
for  the  post  thirty  years. 

Standard  Electric  Tool  Co.,  Cincinnati,  Ohio. 
Bulletin  G-9  on  "Standard"  high-power  portable 
electric  ball  bearing  grinders.  Bulletin  D-11  on 
"Standard"  high-power  dlnct-current  portable  elec- 
tric drills.  Bulletin  D  All  on  "Standard"  high- 
power  two-  and  three-phnsf  alternating-current  por- 
table electric  drills.  Bulletin  U-11  on  "Standard" 
high-power  universal  portable  electric  drills,  operat- 
ing on  direct  current  and  single-phase  alternating 
current,  sixty  cycles  or  less. 

National  Tube  Co.,  Frick  Bldg.,  Pittsburg.  Pa. 
Colored  circular  Illustrating  the  relative  merits  of 
the  grand  prize,  the  medal  of  honor,  gold  medal, 
sii^-er  medal  and  the  bronze  medal  conferred  by  the 
Jury  of  awards  at  the  Panama-Pacific  International 
Exposition,  The  artist  has  depicted  a  mountain 
scene  in  which  the  grand  prize  Is  represented  by  a 
snow-capped  peak  overshadowing  the  lesser  peaks 
representing  the  inferior  medals.  The  National 
Tube  Co.  was  awarded  the  grond  prize,  and  Its 
advertising  department  has  adopted  this  method  of 
lIlUBtniting  what  the  grand  prize  means.  It  puts 
the  "National"  pipe  ond  allied  products  in  a  posi- 
tion of  "overshadowing  supremacy." 

New  Departure  Mfg.  Co.,  Bristol,  Conn.  Pam- 
phlet entitled  "Boll  Bearings  in  Commercial  Ap- 
plications," illustrating  a  great  variety  of  appli- 
cations of  "New  Departure"  bearings.  Including 
niotor  cars,  motor  trucks,  agricultural  tractors, 
industrial  tractors,  electric  and  gasoline  motors, 
motor-driven  fire  apparatus,  etc.  The  ball  bearing 
Is  referred  to  as  the  "conqueror  of  friction."  The 
great  strength  of  steel  bolls  Is  described,  and  appa- 
ratus for  testing  steel  balls  up  to  2Vj  Inches  in 
diameter  is  illustrated.  The  large  number  of  illus- 
trations of  apparatus  to  which  ball  bearings  hove 
been  successfully  opplied  shows  how  widespread  is 
the  movement  for  eliminating  useless  friction  and 
waste  work.  The  New  Departure  Mfg.  Co.  in 
publishing  this  pamphlet  feels  that  It  is  dolog  an 
educational  work,  and  that  the  pamphlet  Is  In  no 
sense  a  catalogue.  The  object  Is  to  educate  the 
great  mechanical  public  in  the  use  of  ball  bearings 
and  to  overcome  the  prejudices  of  mechonlcal  engi- 
neers   In    general. 

TRADE  NOTES 

Rub-On  Mfg.  Co.,  Inc.,  87-97  Brayton  St..  Buffalo, 
N.  T.,  is  now  manufacturing  and  selling  the 
"Crone"    vaU-e   dressing   and   reseating   tool. 

Abertbaw  Construction  Co..  Boston.  Mass.,  has 
removed  its  oftlce  to  more  commodious  quarters  in 
the  newly  erected  Nilea  building,   27  School  St. 

Defiance  Packless  Valve  Co.,  891  !iand-McNalIy 
Bldg.,  Chicago,  111.,  has  been  reorganised.  J.  W. 
Flower  of  the  Rose-Stephans  Co.,  has  Joined  the 
concern. 

Midvale  Steel  Co.,  Nlcetown,  Philadelphia,  Pa., 
and  Worth  Bros.  Co..  Coatesville,  Vn.,  have  taken 
the  sixteenth  floor  of  the  Widener  building.  Chest- 
nut St.,   Philadelphia,  Pa.,   for  their  general  offices. 

American  Swiss  File  &  Tool  Co.,  24  John  St., 
Now  York  City,  was  awarded  a  medal  of  honor, 
the  highest,  by  the  superior  Jury  of  awards,  at  the 
Panama-Paoiflc  International  Exposition,  for  its  ex- 
hibits of    "Americnn-Swlss"    flies. 

Federal  Machinery  Sales  Co.,  12  N.  Jefferson  St., 
Chicago.  III.,  has  opened  a  store  and  warehouse 
where  it  will  carry  a  line  of  new  and  used 
machine  tools.  The  officers  are:  Jnnies  L.  Gough. 
president:  J.  B.  Doan,  vice-president;  Charles  T. 
Bush,  treasurer;  and  Charles  A.  Odegaard.  secretary. 

La  Salle  Machine  &  Tool  Co.,  LaSalle,  III.,  has 
added  to  Its  line  of  machine  tools  by  purchasing 
the  manufacturing  rights  in  the  "American"  twist 
drill  grinders  from  the  Heald  Machine  Co.,  Wor- 
cester, Mass..  whereby  It  has  taken  over  all 
patents,  drawings,  patterns,  parts  In  stock  and  good 
will   of    this   line. 

American  Tool  Works  Co.,  Cincinnati.  Ohio,  is 
preparing  for  the  construction  of  a  new  plant  on 
the  block  hounded  by  Pearl.  Eggleston,  Third  and 
Butler  Sts.  The  building  will  be  of  reinforced 
concrete.  25rt  feet  front  by  2C0  feet  deep,  four 
stories  and  basement,  and  will  afford  238.000  square 
feet  of  floor  space. 

Reliance  Engineering  Co.,  Lanslug  Mich.,  has 
succeeded  the  Seager  Engine  Works,  builders  of 
the  "Olds"  stationary  and  portable  gas.  gasoline 
and  kerosene  engines,  hoists,  pumping  outfits,  etc. 
The  oflicers  of  the  Reliance  Engineering  Co.  ore: 
C.  P.  Downey,  president:  P.  L.  Smith,  vlce-preal- 
dent;  E.  C.  Shields,  secretary;  and  J.  W.  Wtlford. 
treasurer    and    manager. 

Whitney  Mfg.  Co..  Hartford,  Conn.,  announces 
that,  owing  to  the  changed  conditions  with  regard 
to  labor,  materials,  machinery,  etc..  It  has  with- 
drawn all  prices  and  quotations  on  chains,  sprockets, 
and  milling  machines.  Woodruff  keys  and  cutters. 
During  the  next  few  months  customers  will  bo 
requested     to    submit    estimates    of     their    require- 


Hyatt  Roller  Bearing  Co.,  Newark,  N.  J.,  an- 
nounces that  J.  D.  Mooney.  sales  maoafer,  has 
put  O.  W.  Crawshaw  in  charge  of  the  sale  of 
Hyatt  linesbaft  bearings.  Mr.  Crawshaw  waa  for- 
merly iKith  one  of  the  largest  power  transmission 
houses  in  Chicago,  and  is  weU  acquainted  wltb 
the  mill  supply  business  throughout  the  country, 
lie  will  give  bis  entire  time  to  the  work  of  the 
new  dirlsion,  giving  closer  attention  to  dealers 
handling  the  Hyatt  line  than  has  heretofore  been 
possible. 

New  Process  Gear  Corporation,  Syracuse,  N.  Y.. 
has  nearly  completed  the  Improvements  In  the  build- 
ing formerly  used  by  the  Monarch  Typewriter  Co.. 
whieh  has  been  acquired  by  the  corporation,  and 
the  machinery  Is  being  installed.  The  flve-story, 
reinforced  concrete  building  that  is  being  erected 
for  the  general  manufacturing  and  heat-treating 
use  is  well  under  way.  This  building  Is  180  by  100 
feet.  The  two  buildings  when  completed  wlU  give 
the  corporation  greatly  Increased  floor  space  and 
manufacturing  capacity. 

Armstrong  Bros.  Tool  Co.,  818  N.  Francisco  Ave., 
Chicago,  111.,  was  awarded  the  grand  prize  for  tool- 
holders  at  the  Panama-Pacific  Exposition  at  San 
Francisco,  Cal..  this  being  the  first  grand  prise  ever 
awarded  for  an  exhibit  of  tool-holdere  at  any  in- 
ternational exposition  end  the  only  grand  prize 
awarded  exclusively  and  specifically  to  an  exhibit 
of  tool-holders  independently  of  other  products. 
The  company  was  also  awarded  a  medal  of  honor 
for  its  other  Armstrong  products  exhibited.  Includ- 
ing ratchets,  drop-forged  wrenches,  clamps,  lathe 
dogs,  etc. 

O'Brien  Machinery  Co.,  107  N.  8rd  St.,  Philadel- 
phia, Pa.,  is  a  new  concern,  organized  for  selling 
steam  and  electrical  equipment,  machine  shop 
equipment,  power  transmissions,  wood- working  ma- 
chinery and  supplies  of  all  kinds.  The  company 
is  composed  of  Clarence  J.  O'Brien  and  Frank  L. 
O'Brien,  formerly  with  Frank  Toomey,  Inc.  The 
concern  has  a  warehouse  and  an  organization 
equipped  to  store  and  overhaul  all  machinery 
before  shipment.  Catalogues,  price  lists  and  Job- 
bers' discounts  from  the  manufacturers  whose  pro- 
ducts   will    be   sold,    are   solicited. 

Buffalo  Foundry  &  Machine  Co.,  Buffalo,  N.  T.. 
builder  of  "Buflovak"  vacuum  apparatus.  Including 
vacuum  dryers  of  all  types  for  drying  all  sorts  of 
materials ;  dry  vacuum  pumps ;  condensers ;  vacuum 
drying  and  impregnating  apparatus;  "Buflokast" 
chemical  apparatus,  including  complete  plants  and 
apparatus  for  the  manufacture  of  aniline,  phenol, 
beta,  naphthol.  picric  acid,  caustic  soda,  acids, 
chemicals,  and  kindred  organic  materials:  and 
"Bell"  Steam  hammers:  has  oi>ened  a  New  York 
office  at  1432  Whitehall  Bldg.,  17  Battery  Place. 
The  company  also  does  a  general  Jobbing  foundry 
and  machine  business,  and  is  prepared  to  quote  on 
castings  up  to  200  tons  In  weight  each.  Including 
the  necessary  patterns  and  machine  work. 

Reed-Prentice  Co..  Worcester,  Mass.,  has  changed 
ownership  in  its  common  stock.  The  entire  com* 
mon  stock,  the  par  value  of  which  Is  $750,000,  has 
been  sold  to  a  group  of  Boston  Investors,  beaded 
by  Robert  P.  Herrick.  The  original  Issue  of  $1.- 
2^0,000  common  stock  was  cut  down  about  a  year 
ago  to  $750,000,  which  reduced  the  capital  stock 
of  the  company  from  $2,500,000  to  $2,000,000.  The 
new  officers  of  the  cori>oratlon  are:  Robert  F. 
Herrick,  president:  Albert  E.  Newton,  vice-presi- 
dent and  general  manager:  Jeremiah  J.  Mackln, 
clerk  and  treasurer:  Charles  M.  Thayer,  general 
counsel.  The  board  of  directors  consists  of  Robert 
P.  Herrick,  Malcolm  Donald.  Robert  C.  Morse. 
Henry  P.  Kendall,  George  C.  Lee.  Frank  A.  Drury. 
Homer  Gage  and  Albert  E.  Newton.  The  company 
has  unfilled  orders  amounting  to  about  $3,000,000. 
Electric  Steel  Co..  Chicago.  111.,  has  been  or- 
ganized by  men  prominent  In  the  Link-Belt  Co.  for 
the  manufacture  of  small  castings,  and  especially 
small  castings  in  alloy  steels.  The  offlcera  are: 
Charles  Plez,  president :  P.  L.  Coonley,  secretary 
and  treasurer:  John  M.  Olmsted,  vlce-preaident. 
Mr.  Pies  is  president  of  the  Link-Belt  Co.,  Mr. 
Coonley  Is  vice-president  aud  Mr.  Olmsted  for  some 
years  has  been  a  member  of  the  sales  force  of  the 
Link-Belt  Co.  These  three,  with  W.  C.  Frye  and 
C.  R.  Messinger  of  Milwaukee,  constitute  the  board 
of  directors.  Mr.  Frye  Is  the  financial  head  of  the 
Sivyer  Steel  Casting  Co..  the  Federal  Malleable 
Co.  and  other  cor|>ora tlons  of  Milwaukee:  while  Mr. 
Messinger  Is  vice-president  of  the  Sivyer  Steel  Cast* 
Ing  Co.  In  order  to  start  production  at  once  the 
company  has  leased  the  plant  at  Sist  and  Wood 
Sts..  formerly  occupied  by  the  Wlldman  Boiler 
Works. 

Peter  A.  Frasse  ft  Co.,  Inc.,  417-421  Canal  St., 
New  Tort  City,  importers  and  manufacturera*  agents 
of  tubing,  steel,  tools,  and  supplies,  has  purchased  s 
tract  of  land.  65  by  344  feet,  close  by  the  tracks 
of  the  Central  New  England  Ry.  in  Hartford,  Conn., 
on  which  a  new  mill  and  warehouse  will  be  erected. 
Hartford  was  chosen  as  the  location  for  the  new 
mill  and  warehouse,  as  It  is  considered  the  best 
point  from  which  to  serve  the  trade  of  Western 
New  England,  and  Is  also  In  direct  communication 
with  Pittsburg  and  within  easy  reach  of  the  com- 
pany's warehouses  in  New  York,  Buffalo  and  Phil- 
adelphia. The  building  will  be  three  stories  high 
and  of  either  mill  or  concrete  construction.  In 
the  heat-treating  department,  furnaces  for  anneal* 
Ing,  heat-treating,  casehnrdening  and  tempering  all 
steels  will  be  provided.  Draw-benches  for  cold-draw- 
ing wiU  be  installed  and  lathes  for  machining  steel 
bars,  etc.  The  equipment  will  enable  the  company 
to  deliver  at  short  notice  nnyihini;  that  a  manu- 
facturer might  need  in  the  way  of  raw  material  as 
well  as  semi-finished  material  In  the  various  grades 
of  steel  of  its  manufacture. 
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Seeing  the  Market  Whole — 1 

The  modern  machinery  sales  manager  needs  to  have  the  whole 
world  i-epresented  in  his  card  index.  His  conception  of  his  market 
and  opportunity  must  be  worldwide,  if  he  is  to  rise  to  a  great  and  un- 
precedented occasion,  for  both  market  and  opportunity  are  world- 
wide, and  buyers  are  in  a  receptive  mood. 

Too  many  Americans  are  unfamiliar  with  the  commercial  geog- 
raphy of  this  rolling  world  outside  of  North  America.  But  ma- 
chinery makers  in  other  lands  are  well  posted,  and  in  the  midst  of  war 
are  not  unmindful  of  their  future  trade  opportunities  in  South 
America,  Australia,  New  Zealand,  China,  Japan  and  elsewhere.  How 
many  American  sales  managers  have  considered,  for  example,  the 
Island  of  Java — old  Java  in  the  Southern  Seas — in  their  quest  of  mar- 
kets? Mighty  few.  But  they  are  using  American  machine  tools  in 
Java  and  in  many  other  remote  and  unthought-of  places  well  worth 
cultivating,  if  the  future  means  anything  to  American  machinery 
manufacturers. 

A  great  mechanical  era  will  follow  the  war.  The  period  of 
recovery  and  of  the  re-organization  of  industry  will  quickly  pass,  and 
will  be  greatly  facilitated  by  the  universal  employment  of  women — a 
great  new  laloor  element  which  has  entered  industry.  Peaceful  pro- 
duction, when  it  swings  free  again,  will  go  with  an  impetus  for  all  the 
mechanical  contrivances  that  make  for  lower  costs,  multiplied  power 
and  capacity.  War  and  the  manufacture  of  war  munitions,  are  teach- 
ing people  everywhere  what  mechanical  engineering  means,  not  only 
on  battle-fields,  but  in  industry — and  they  are  learning  that  Ameri- 
cans are,  so  far,  the  most  generally  inventive,  ingenious  and  resource- 
ful along  mechanical  lines.  Much  of  the  machinery  which  they  find 
working  wonders  is  American  machinery. 

Essentially,  the  manufacturer  should  see  to  it  that  his  advertising 
in  technical  journals  which  go  with  certainty  into  all  markets,  is  of 
the  definite  and  specific  character  which  the  foreign  buyer  needs  and 
appreciates.  He  examines  the  advertising  pages  for  facts  in  regard  to 
design  and  construction.  He  wants  to  know  about  the  principles.  He 
is,  of  course,  greatly  interested  in  data  which  demonstrates  working 
capacity.  Some  of  the  results  achieved  in  up-to-date  American  plants 
amaze  him  when  he  learns  about  them. 

The  whole  purpose  of  advertising  should  be  to  furnish  the  pro- 
spective buyer  with  definite  information — to  make  him  acquainted 
with  the  product  so  that  he  unconsciously  acquires  familiarity  with  it, 
which  means  confidence  in  it.  The  need  of  this  kind  of  advertising  is 
great  in  the  domestic  as  well  as  in  the  foreign  market.  Let  both  have  it. 
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Channeling*  and 
ChannelingMachines 

ChesteiL.LuCdS 

with  the  general  enactment  of  more  stringent  laws  for  protec- 
tion against  fire  and  the  consequent  construction  of  fireproof  build- 
ings, there  has  arisen  a  widespread  demand  for  steel  window  sash, 
window  frames,  doors,  moldings  and  even  steel  furniture.  This 
demand  has  resulted  In  the  development  of  what  Is  virtually  a  new 
Industry  in  sheet  metal  working — the  forming  of  sheet  metal  into 
hollow  sections  of  varied  cross-sectional  shapes  by  channeling  ma- 
chines, of  the  rolling  mill  type.  The  design  and  operation  of  these 
machines  are  treated  in  the  present  article. 

"OR  TIIIO  formation  of  irregular  sections  of  slieol 
.  jj  metal  of  indefinite  length  for  use  in  tlie  niann- 
r>,|  facture    of    metal    furniture,    automobile    rims. 

1^.  show    cases,    etc.,    in    the    small    sizes,    and    fin- 

structural  steel  work,  gutters,  molds  for  cenicn: 
forms,  steel  car  manufacture  and  kindred  uses 
in  the  larger  sizes,  the  process  of  rolling  or  channeling  is  being 
largely  developed.  Sheet  stock  of  any  metal  may  be  formed 
cold  by  channeling,  and  any  thickness  up  to  one-quarter  inch 
may  be  worked  without  diiriculty.  The  speed  at  which  this 
class  of  work  is  handled  varies  from  fifty  to  ninety  feet  per 
minute,  according  lo  the  metal  and  (he  shape  to  be  produced. 
It  is  the  purpose  of  this  article  to  describe  some  of  the  prin- 
ciples involved  and  the  type  of  machinery  used  in  this  inter- 
esting process.  Much  of  the  information  was  supplied  by  Kane 
&  Roach  of  Syracuse,  N.  Y.,  who  are  the  builders  of  the  ma- 
chines illustrated  in  this  article. 

Characteristics  of  Machinery  for  Cbannellu); 

Fig.  1  shows  a  typical  channeling  machine,  with  sections  of 
stock  as  it  appears  at  each  stage  of  the  channeling.  Fig.  4 
is  a  side  view  of  the  machine  that  shows  the  rolls  to  better 
advantage,  and  Fig.  7  shows  the  driving  side  of  the  machine 
with  the  gear  guards  removed.  Fig.  2  shows  a  typical  chan- 
neling Job  being  done  on  a  four-roll  machine.  Generally  speak- 
ing, a  machine  for  channeling  has  two  or  more  pairs  of  steel 
rolls — when  the  shape  is  particularly  intricate  the  number 
sometimes  runs  as  high  as  twelve  or  fourteen  pairs.  These 
rolls  are  spaced  at  equal  distances  along  the  machine,  and 


each  pair  gives  the  metal  strip  a  bend  that  is  slightly  more 
pronounced  than  that  given  by  the  preceding  pair.  The  rolls 
are  geared  together  and  are  driven  by  connecting  gears  so 
that  each  pair  helps  to  drive  the  sheet  forward  as  well  as  to 
form  it.  On  Kane  &  Roach  machines  the  rolls  are  always  of 
the  overhanging  type,  that  is,  the  forming  rolls  operate  on  the 
outside  of  the  machine  housing.  This  permits  changing  them 
without  difflculty  when  it  is  desired  to  produce  different 
sections.  In  addition,  the  work  is  more  readily  reached  and 
controlled  than  would  be  possible  if  the  rolls  were  within 
the  housings.  Adjustable  outer  bearings  are  fitted  to  the  outer 
ends  of  each  pair  of  rolls,  tying  the  upper  and  lower  shafts 
together  so  they  cannot  spring  apart  under  the  pressure.  In 
very  heavy  channeling  machines,  the  outer  shaft  bearings 
are  connected  in  the  horizontal  direction  as  well.  Fig.  3  shows 
a  section  through  a  rolling  machine  and  illustrates  the  con- 
struction points  here  described.  The  gears  for  driving  the 
rolls  are  made  of  steel  in  order  that  they  may  have  the  neces- 
sary strength.  The  driving  gear  is  alwa.vs  located  as  near  the 
center  of  the  machine  as  possible  In  order  to  distribute  the 
strain  on  the  roll  gears.     In  view  of  the  fact  that  vertical  ad- 
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Fir.    1.     A  Typical  Channeling  Machine 

Justment  of  the  rolls  is  often  necessary,  the  gear  teeth  must 
be  cut  fairly  long  to  allow  considerable  latitude  in  meshing. 
The  vertical  adjustment  is  made  possible  by  mounting  the 
upper  roll  bearings  in  eccentric  adjustable  sleeves.  The  drive 
is  always  to  the  lower  roll  first  in  order  to  keep  the  gearing 
as  compact  and  as  low  down  on  the  machine  as  possible.  Be- 
tween each  pair  of  channeling  rolls  there  must  be  intermediate 
rolls  or  guides  to  carry  the  stock  properly  to  the  next  pair 
of  rolls.  In  order  to  start  the  stock  correctly,  so  that  it  will 
not  start  off  center  or  on  a  slant,  a  long  table  or  guide  is 
provided  before  the  first  pair  of  rolls.  The  design  of  these 
parts  and  their  functions  will  be  touched  upon  later. 

The  Rolls  for  Channeling- 


Except  for  the  very  smallest  and  lightest  work  where  there 
are  delicate  shapes  to  be  produced,  the  rolls  for  channeling 
machines  are  made  from  0.80  carbon  steel  castings.  When 
the  size  and  shape  permit,  they  are  cored  out.  The  rolls  are 
turned  to  the  finished  shape,  and  after  hardening  are  ground. 
In  the  case  of  delicately  shaped  or  small  work,  tool  steel  is 
used,  which  is  hardened,  and  afterward  ground  and  shaped 
even  more  carefully  than  is  necessary  on  the  larger  sized  work. 

The  dimensions  and  proportions  of  channeling  rolls  cannot 
be  laid  down  by  any  arbitrary 
rule,  but  depend  on  the  depth 
of  the  bend  and  the  thickness 
of  the  stock.  In  general,  the 
ideal  condition  is  to  have  the 
rolls  as  small  as  practical,  still 
maintaining  the  strength  ne- 
cessary for  mounting  the  rolls 
properly.  Kane  &  Roach  chan- 
neling machines  are  made 
standard,  so  that  rolls  for  dif- 
ferent sections  may  be  used 
on  the  same  machines.  On 
these  machines  the  distances 
between  roll  centers  are  arbi- 
trarily fixed;  on  the  machines 
shown  they  are  from  sixteen 
to  twenty  inches,  which  would 
make  the  roll  diameter  about 
eight  or  ten  inches. 

It  should  be  borne  in  mind 
that  the  smaller  the  roll  diam- 
eter, the  less  will  be  the  grip 
of  the  rolls  on  the  metal  for 
driving  purposes.  This  is  an 
important  point,  as  it  is  some- 
times hard  to  secure  a  suffi- 
cient grip  on  the  stock  for 
driving  It  through  the  rolls, 

especially    when    the    channel-       rig.  3.     Sectional  View  through  channeling  Machine  to 


Fig.    2.     Four-roil    Channeling   Machine 

ing  section  Is  a  difficult  one  to  produce.  This  is  especially 
true  when  it  is  necessary  to  form  metal  strips  that  have  been 
perforated  before  channeling.  In  such  cases,  the  amount  of 
metal  left  for  the  rolls  to  obtain  a  grip  on  is  limited  and 
it  is  sometimes  necessary  to  throw  fine  sand  on  the  stock  as  It 
is  going  through  in  order  to  make  the  rolls  "take  hold. ' 
Under  no  circumstances  is  a  lubricant  used,  as  it  would  destroy 
the  driving  power  of  the  rolls. 

Guidlner  the  Stock 

The  metal  to  be  formed  by  channeling  must  be  kept  under 
perfect  control  by  guides  before  it  enters  the  first  pair  of  rolls, 
and  while  it  passes  from  one  pair  of  rolls  to  the  next;  it  must 
also  be  guided  or  straightened  after  it  emerges  from  the  last 
set  of  rolls,  to  counteract  the  tendency  to  curl. 

It  is  not  necessary  to  have  straightening  rolls  before  the  first 
set  of  rolls,  as  the  latter  are  sufficient  to  remove  any  kinks 
or  irregularities  from  the  strips,  but  whenever  the  shape  to 
be  produced  can  be  secured  without  the  help  of  the  first  pair 
of  rolls,  they  should  be  used  perfectly  straight  as  feed  rolls. 
These  assist  in  starting  and  driving  the  stock  into  the  first 
pair  of  forming  rolls.  In  fact,  this  feature  is  absolutely  neces- 
sary when  the  metal  is  so  thick  that  it  cannot  be  readily 
started    into    a    pair    of   rolls 


Roll  Constructi< 


that  will  give  it  the  first 
slight  form.  When  thin  stock 
is  to  be  channeled,  it  is  often 
possible  to  fit  a  pair  of  form- 
ing dies  in  advance  of  the  first 
forming  rolls,  whose  function 
it  is  to  shape  the  end  of  the 
strip  so  it  will  enter  the  rolls 
easily.  These  dies  are  oper- 
ated by  foot-pressure,  and  the 
attachment  may  be  seen  at  the 
right  in  Fig.  4.  In  this  man- 
ner it  is  often  possible  to 
eliminate  the  pair  of  feed 
rolls  at  the  start. 

It  is  essential  to  start  the 
stock  absolutely  central  and 
straight,  and  for  this  purpose 
a  long  table  guide  Is  fitted  at 
the  front  of  the  machine.  This 
facilitates  starting  the  strip, 
and  when  it  has  once  entered 
correctly  between  the  first 
rolls  it  will  retain  its  align- 
ment unless  there  is  some  se- 
rious defect  in  the  channeling 
rolls. 

Between  each  pair  of  chan- 
neling  rolls,    there   must    be 
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means  for  guiding 
the  stock  to  ttie  next 
set  of  rolls,  as  men- 
tioned. The  usual 
method  of  doing  this 
is  to  provide  guides 
in  the  form  of  en- 
closed boxes  in  which 
the  stock  fits  fairly 
close,  which  give  it 
the  proper  direction 
to  enter  the  next 
pair  of  rolls.  Fig.  2 
Illustrates  this  type 
of  guide.  Sometimes 
however,  smaller 
rolls  are  used  for 
guiding  the  partly 
channeled  stock  in 
place    of    the    solid 


Fig.  4.     Eight-roU  Channeling  Machine  aa  viewed  from  Roll  Side 


formed  into  the  re- 
quired circle.  In 
this  case,  the  stock 
cannot  be  run 
through  in  indefinite 
lengths,  but  each 
strip  must  be  cut  to 
the  proper  length  for 
rolling  into  a  ring  of 
the  required  diame- 
ter before  it  is  fed  to 
the  machine. 
I^aylntf  Out  the  Rolls 
for  a  Cbannelln? 
Machine 

Before  taking  up 
the  actual  laying  out 
of  a  set  of  rolls  for 
channeling  a  given 
section,    it    may    be 


guides,  and  in  addition  to  guiding  the  stock  these  intermediate 
rolls  are  always  made  to  help  in  forming  the  stock  as  it  passes 
through.  In  every  case,  these  intermediate  rolls  are  "dead," 
merely  rotating  under  contact  of  the  stock.  The  machine  in 
Fig.  4  illustrates  both  the  guides  and  intermediate  rolls.  In- 
termediate rolls  are  used  between  the  first  and  second  pairs  of 
channeling  rolls  at  the  right-hand  end  of  the  machine,  and  the 
guides  are  used  between  the  other  pairs. 

At  times,  the  shape  of  the  section  is  such  that  it  cannot  be 
formed  with  rolls  operating  in  one  plane  only;  that  is  espe- 
cially true  when  the  section  is  deeply  undercut.  In  such  cases, 
side  rolls  are  employed  that  operate  in  the  opposite  plane. 
Tliese  are  located  in  the  same  manner  as  the  intermediate  rolls 
except  that  they  are  turned  at  right  angles  and  do  presslng- 
in  operations  on  the  sides  of  the  stock. 

It  was  also  mentioned  that,  in  order  to  produce  accurate 
work.  It  is  necessary  to  have  a  straightening  roll  at  the  end 
of  the  channeling  machine  to  guide  the  stock  as  it  leaves  the 
last  pair  of  rolls.  On  almost  every  channeling  operation  there 
is  a  tendency  for  the  formed  strip  to  curl  either  upward  or 
downward,  depending  on  the  shape,  as  it  emerges  from  the 
machine.  To  obviate  this,  a  small  roll,  formed  to  fit  one  face 
of  the  finished  stock,  is  fitted  on  the  machine,  following  the 
last  pair  of  rolls,  either  above  or  below  the  stock  as  found 
necessary.  Fig. 
4  shows  a  ma- 
chine with  the 
guide  roll  above 
the  stock  line. 
When  properly 
Applied  one  roll 
Is  sufllcient  to 
bold  tlie  metal 
straight,  deliver- 
ing the  chan- 
neled strip  in  a 
perfectly 
straight  condi- 
tion. 

In  the  case  of 
channeling  stock 
for  hoops  or 
rims  of  any 
kind,  it  is  some- 
times possible  to 
put  a  bending  at- 
tachment on  the 
end  of  the  chan- 
neling machine, 
as  shown  In  Fig. 
10.  so  that  as  the 
«tock  runs 
through  the  last 
pair  of  rolls  it 
«nters  the  bend- 
ing   rolls    and    is  Fig.    6.     Typical    Cha 


^       ^ 
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well  to  study  Fig.  5,  which  shows  a  few  typical  channeled  sec- 
tions and  will  help  in  Illustrating  the  possibilities  and  prin- 
ciples involved.  The  different  examples  are  shown  In  stages, 
each  representing  the  work  done  by  each  pair  of  rolls  on  the 
machine.  For  instance,  the  three  pieces  on  the  upper  line 
can  be  produced  on  machines  like  that  shown  in  Fig.  2,  havinc 
two  pairs  of  channeling  rolls.  Those  at  the  center  of  the  illus- 
tration are  typical  of  work  that  can  be  bandied  on  machines 
having  three  pairs  of  rolls.  The  work  on  the  lower  line  was 
done  with  channeling  machines  having  four  pairs  of  rolls, 
similar  to  that  shown  in  Fig.  4.  These  examples  are.  of  course, 
elementary  but  they  give  an  Idea  of  what  channeling  machines 
with  two,  three  and  four  pairs  of  rolls  can  do.  More  difficult 
sections  would  require  machines  carrying  a  greater  number  of 
channeling  rolls. 

In  laying  out  a  set  of  channeling  rolls,  there  are  several 
general  observations  to  be  followed,  irrespective  of  the  shape 
of  section  to  be  produced.  In  addition,  there  are  special  lines 
of  procedure  to  be  followed  in  meeting  the  many  conditions 
that  must  be  taken  into  consideration.  In  order  to  make  these 
points  perfectly  clear,  they  will  be  taken  up  In  detail  In  the 
text  and  references  will  be  made  to  Figs.  6,  S.  and  9,  that 
show  the  construction  of  sets  of  channeling  rolls  that  have 
been  made  by  Kane  &  Roach.    Taking,  first,  the  set  of  rolls 

for  a  four-roll 
machine.  whl<'h 
as  a  matter  of 
fact,  were  made 
for  the  machine 
illustrated  I  n 
Fig.  2,  and  from 
the  dimensions 
In  Fig.  6,  It  will 
be  possible  to 
Kot  an  Idea  of 
the  proportions 
and  general 
character- 
istlcs  of  these 
rolls.  In  this 
particular  I  n  • 
stance,  the  chan- 
neled strip  was 
very  wide,  and 
as  the  centers  of 
t  h  e  rolls  had 
practically  n  o 
work  to  do.  cast 
Iron  was  em- 
ployed, but  at 
the  edges  where 
the  actual  chan- 
rolinp  was  done 
Ft.'ol  was  em- 
ployed. The  first 
bend    In    the 
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rig.   6.     Holls  from  Channeling  Uachine  illustrated  in  Fig.   2 


stock  carried  the  edges  up  to  an  angle  of  about  45  degrees, 
and  the  second  pair  of  rolls  squared  up  the  bends,  leaving  them 
in   the   finished   con- 
dition shown  by  the 
solid  section  between 
the  rolls. 

A  more  elaborate 
job,  although 
similar  in  general 
shape,  is  the  one  that 
was  performed  by 
the  rolls  illustrated 
in  Fig.  8.  In  this 
case  eight  rolls  were 
used,  the  first  pair 
being  used  as  feed- 
ers. At  the  second 
pair  the  edges  of  the 
stock  are  thrown  up 
to  an  angle  of  30  de- 
grees from  the  hori- 
zontal. At  the  third 
pair,  the  bending  is 
continued,     bringing 


Fig.   7.     Eight-roll  Channeling  Machine   as  viewed   from  Driving   Side 


In  this  case  it  will  be  noticed  that  cored  rolls  were  employed, 

as  the  strain  on  the  rolls  was  not  great. 

The  sets  of  rolla 
shown  in  section  in 
Fig.  9  are  for  produc- 
ing a  section  of  chan- 
neling such  as  would 
be  used  for  automo- 
bile windshield 
frames  or  for  a  simi- 
lar purpose.  This  is 
done  on  an  eight- 
roll  machine  as 
shown  in  Fig.  1,  and 
the  first  pair  of  rolls 
makes  the  bends  in 
the  sides  of  the- 
strip;  the  second 
pair  starts  the  for- 
mation of  the  tube; 
the  third  pair  closes 
the  ends  as  far  to- 
gether as  possible, 
still    supporting    the 


the  edges  up  to  a  60-degree  angle  from  the  horizontal,  and      work  from  the  inside,  while  the  fourth  pair  completes  the  tube, 
the  fourth  pair  completes  the  right-angle  bend  on  the  strip,      working  from  the  outside  of  the  stock  altogether. 


Fig.    8.     Roll    Sections    for   producing    a    Channeled    Strip 
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Fig.    9.     Roll    Sections    for   channeling   a    Tutx? 


The  channeling  forms  cut  into  the  rolls  should  be  so  propor- 
tioned and  spaced  that  the  stock  will  follow  as  nearly  a  straight 
line  as  possible  from  the  flat  sheet  to  the  finished  section. 
This  rule  applies  to  the  progression  of  the  stock  in  the  vertical 
plane  as  well  as  in  the  horizontal  plane.  This  means  that  the 
transt'orniation  of  the  channeled  section  from  one  pair  of  rolls 
to  the  next  must  follow 
predetermined  lines,  and 
the  method  of  ascertain- 
ing how  much  the  change 
shall  be  in  each  case  Is 
graphically  shown  in 
Fig.  11. 

In  this  view  the  devel- 
opment of  both  planes  of 
the  section  is  shown,  as 
effected  by  a  channeling 
machine  with  five  pairs 
of  rolls.  By  Indicating 
the  width  of  the  stock  re- 
quired for  the  develop 
ment  of  the  section  as  at 
A,  and  the  completely 
formed  section  as  at  i', 
and  connecting  the  ex- 
tremes as  shown,  the  lines 
that  the  stock  should  fol- 
low In  the  course  of  the 
channeling  operation  will  be  obtained.  The  condition  of  the 
strip  at  the  feed  rolls,  if  the  stock  is  heavj'  enough  to  require 
feed  rolls,  will  be  flat  as  shown  at  A.  The  finished  condition  is 
shown  at  E,  which  also  shows  the  form  to  which  the  last  pair 
of  rolls  must  be  fitted.  By  subdividing  the  intervening  dis- 
tance as  at  B,  C,  and  D,  the  widths  of  the  forms  of  the  second 
and  third  pairs  of  rolls  are  ascertained.  By  the  same  method, 
as  shown  in  the  lower  part 
of  Fig.  11,  the  depths  for  the 
successive  roll  forms  may  be 
found.  It  should  be  under- 
stood that  this  method  is  used 
only  for  finding  the  outside 
limits  of  the  stock  lines  and 
does  not  apply  to  the  details 
of  the  form  for  each  pair  of 
rolls.  This  will  bo  readily  ap- 
preciated by  referring  to  some 
of  the  examples  in  Fig.  5, 
which  show  that  central  de- 
tails of  the  channeling  are 
often  of  necessity  formed  and 
finished  at  the  first  or  second 
stages  of  the  channeling. 

Each    pair    of    rolls    must 
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have  the  forms  located  iu  the  rolls  with  shoulders  or  guards 
at  the  sides  against  which  the  edges  of  the  channeled  strip 
may  bear  during  the  rolling  process.  This  construction  is 
clearly  illustrated  in  the  rolls  represented  in  Fig.  8. 
Throughout  the  contacting  surfaces  of  the  rolls  the 
distance   between   the   two   rolls   must   be   exactly   the  same 

as  the  thickness  of  the 
metaL  If  this  distance  is 
not  maintained,  there 
will  be  a  binding  or 
shrugging  action  on  the 
metal  where  the  rolls  are 
tightest,  and  the  tendency 
will  be  not  only  to  chan- 
nel the  stock  improperly, 
but  to  put  a  "bow"  in  the 
strip  as  well,  thus  spoil- 
ing it.  On  each  side  of 
the  actual  contacting  sur- 
faces of  the  rolls,  the  un- 
used portions  are  turned 
off  slightly  so  as  to  give 
u  clearance  between  all 
surfaces  n  o  t  necessary 
for  the  channeling.  This 
also  allows  for  making 
adjustment  when  the 
rolls  have  worn  or  it  it 
should  be  necessary  to  apply  more  pressure. 

One  fundamental  point  in  regard  to  the  depth  of  the  forms 
in  the  channeling  rolls  must  always  be  borne  in  mind.  The 
working  center  line  of  the  stock  should  be  kept  as  near  to 
the  center  line  between  the  two  roll  axes  as  possible.  The 
reason  for  this  is  obvious,  because  it  will  at  once  l>e  seen  that 
any  difference  in  the  working  diameters  of  the  two  rolls  would 
prevent  them  from  feeding 
alike,  and  the  rolls  would 
work  against  each  other, 
sometimes  to  the  extent  of 
breaking  the  gear  teeth.  In 
addition,  there  would  be  a 
constant  slipping  action  all 
the  way  through  between  the 
stock  and  the  rolls.  It  is  sel- 
ilom  possiMc  t.i  .iosicn  the 
rolls  .so  I|l;ll  111.-  \.-l.>.  ities  of 
the  bearing  portions  will 
be  equal,  but  the  aim  is  to 
approximate  that  condition. 
There  Is  no  rule  that  can  be 
set  down  for  the  best  location 
of  the  form  In  the  rolls, 
but    in    general    terms,    the 
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channeling  action  should  take  place  as  near  as  possible  to  the 
center  line  between  the  rolls,  as  previously  stated. 

The  ideal  channeling  action  is  secured  when  the  last  pair 
of  rolls  turns  slightly  faster  than  the  others.  The  last  rolls 
are,  of  course,  the  most  important,  as  the  metal  is  finished  by 
the  passage  through  them.  By  causing  them  to  turn  a  very 
little  faster  than  the  others,  the  effect  is  to  constantly  exert  a 
slight  pull  on  the  strip  being  channeled.  It  often  happens, 
however,  that  these  rolls  have  a  tendency  toward  slower  action 
on  account  of  the  deeper  contour  of  the  form  cut  in  them.  In 
such  cases  they  must  be  speeded  up  by  the  use  of  change- 
gears.  This  condition  is  illustrated  by  the  last  pair  of  rolls 
in  the  set  in  Fig.  9,  which  are  from  the  machine  shown  in 
Fig.  1.  The  rolls  turn  over  the  edges  of  the  strip  to  form  a 
tube.  On  account  of  the  depth  to  which  the  upper  roll  must 
be  cut  to  form  the  section,  the  contact  surface  left  on  this  roll 
is  very  small  in  comparison  with  the  contact  surface  of  the 
lower  roll.  Consequently,  if  the  speeds  of  these  two  rolls  were 
equal,  a  great  deal  of  slipping  would  take  place.  To  over- 
come this  difficulty,  the  upper  roll  is  speeded  up  with  change- 
gears  to  secure  a  uniform  surface  speed.  Channeled  stock 
must,  of  course,  be  cut  to  length  by  sawing,  as  shearing  would 
destroy  the  shape. 

For  the  formation  of  work  that  is  to  be  subsequently  bent 
at  right  angles,  the  edges  of  the  stock  may  be  notched  at  the 
bending  points  before  channeling,  so  that  when  It  emerges 
from  the  channeling  machine  it  will  be  ready  for  bending. 
This  was  the  case  with  the  channeling  job  shown  in  Fig.  2, 
in  which  the  notches  may  be  seen.  In  the  same  way,  punch- 
ing, slitting  or  piercing  operations  may  be  conducted  previous 
to  channeling. 

The  great  advantage  of  the  channeling  operation  is  that  it 
is  continuous — the  shapes  being  produced  as  long  as  strip 
stock  is  supplied  to  the  machine.  Compared  with  press-work- 
ing, a  great  saving  of  time  and  material  is  effected  as  the 
machine  has  no  idle  moments.  On  the  whole,  channeling  Is 
an  extremely  interesting  process,  and  one  which,  though  still 
In  its  infancy,  clearly  has  great  possibilities. 
«  «  * 
A   LARGE  BROACHING   JOB 

The  W.  W.  Oliver  Mfg.  Co.  of  Buffalo,  N.  Y.,  has  made  sev- 
eral sizes  of  jewelers'  rolling  mills  for  a  number  of  years. 
In  the  right-hand  lower  corner  of  Fig.  1  may  be  seen  the  cast- 
ings for  three  sizes  of  housings  for  these  rolls.  The  machin- 
ing of  these  housings  Includes  the  finishing  of  the  slots  in 
which  the  roll  bearings  slide  and  also  the  finishing  of  the 
inside  faces  that  limit  the  end  play  of  the  rolls.  It  is  plain 
that  if  the  rolls  are  to  work  properly  these  surfaces  must  be 
finished  accurately  and,  above  all,  the  cuts  must  be  parallel. 

Until  the  method  of  machining  described  in  the  following 
was  adopted,  this  work  was  accomplished  by  milling,  hut  it 
was  slow,  requiring  an  average  of  two  and  a  half  hours  to 
finish  each  housing  and  the  employment  of  an  awkward  ex- 
tension milling  rig  that  reached  through  the  housing. 

Fig.  1  shows  how  the  job  is  successfully  handled  in  one- 
tenth  of  the  milling  time,  on  a  Lapointe  Machine  Tool  Co.'s 
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Fip.   2.     Close-rangre   View  of   Broach   and   Work 

broaching  machine.  Fig.  2  was  taken  at  close  range  and 
shows  how  the  work  is  held  for  broaching.  In  the  latter 
illustration  the  faceplate  fixture  for  holding  the  housing  may 
be  seen,  and  In  Fig.  3  the  construction  of  the  broach  and  the 
method  of  supporting  the  work  are  shown.  The  entire  job 
is  completed  in  two  broaching  cuts;  one  through  the  work, 
as  shown  in  the  illustrations,  and  the  other  at  right  angles 
through  the  slots  in  the  housing  sides.  As  shown  in  Fig.  3, 
the  work  is  held  In  place  by  clamping  tongues  A  that  may 
be  run  in  to  engage  the  slots  at  the  sides  by  means  of  hand- 
screws  B.  The  broaching  operation  is  performed  in  the  usual 
manner,  and  after  the  lot  of  housings  has  been  broached  in 
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Tlf.   1.     Broaching   Housings  of  Jewelers'   Rolls 


Fig.   3.     Broach   Section   and   Details   of  Work   Support 

one  direction  a  faceplate  is  put  on  the  machine  to  hold  the 
work  for  taking  the  cut  in  the  other  direction. 

The  slots  In  the  housings  are  broached  with  solid  broaches, 
but  the  other  operation  is  done  with  a  built-up  broach  as 
shown  by  the  section  In  Fig.  3.  This  broach,  it  made  solid, 
would  require  a  very  heavy  and  expensive  piece  of  tool  steel 
and,  moreover,  as  various  sizes  of  housings  must  be  finished, 
it  was  decided  to  make  each  broach  cover  as  many  sizes  as 
possible.  To  this  end,  the  broaches  are  made  in  halves,  per- 
mitting the  insertion  of  filler-blocks  of  different  thicknesses 
between  the  halves  when  wide  cuts  are  to  be  made.  Thus,  In 
Fig.  3,  filler-block  C.  of  machine  steel,  separates  the  halves 
of  the  broach  to  the  required  size  for  broaching  the  housing 
shown.  By  substituting  thicker  or  thinner  filler-blocks,  larger 
or  smaller  sized  housings  may  be  handled  with  the  same 
broach.  In  the  top  and  bottom  faces  of  the  filler-block  are 
grooves  that  engage  guide-blocks  in  the  head  of  the  machine, 
and  thus  the  action  of  the  broach  Is  effectively  controlled. 
The  average  machining  time  for  finishing  the  housings  by 
this  method  is  fifteen  minutes,  as  contrasted  with  two  hours 
and  a  half  for  milling.  C.  L.  L. 
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COMPILATION    OF    DISTINCTIVE    BRANDS    OF    TOOL    AND    HIGH-SPEED    STEELS 


PKIOK  to  the  discovery  of  high-speed  steel  by  Messrs. 
Taylor  and  White  in  the  late  nineties,  there  were  well- 
known  brands  of  carbon  tool  steels,  some  of  which  dated 
back  over  fifty  years.  Since  that  epoch-making  discovery  many 
more  brands  of  high-speed  steel  and  carbon  tool  steel  have  been 
placed  on  the  market.  Generally  these  brands  are  copyrighted 
trade-names  that  are  distinctive,  catchy,  or  suggestive  of  high 
efflciency,  but  few  are  self-identifying  as  the  product  of  the 
makers.  We  have  often  been  asked  for  the  names  of  makers 
or  general  sales  agents  of  this,  that  or  the  other  brand  of  steel, 
and  have  felt  the  need  of  a  comprehensive  directory  of  these 
peculiar  trade-names.  The  following  list  of  distinctive  and 
copyrighted  names  of  carbon  tool  steel  and  high-speed  steel 
has  been  compiled  from  information  furnished  by  the  Ameri- 
can steel  makers  and  the  general  sales  representatives  of 
brands  of  carbon  steel  and  high-speed  steel  sold  in  America. 
It  has  been  the  intention  to  Include  only  the  names  of  the 
American  makers,  or  In  the  case  of  foreign  steels,  the  names 
of  the  general  agencies.  In  a  tew  cases  it  has  seemed  neces- 
sary to  give  both  the  name  of  the  maker  and  the  general 
agency.  The  list  is  incomplete  in  the  sense  that  many  names 
have  been  omitted  which  could  not  be  regarded  as  distinctive, 
such  as  "Standard,"  "XX,"  "Special,"  "Extra,"  "Double  Ex- 
tra," etc.  But  on  the  other  hand  some  in  the  doubtful  class 
have  been  given  here  because  only  one  concern  In  each  case 
is  using  them. 

Brand  Maker  or  Agent 

ABC  Special Darwin  &  Mllner,  Inc.,  New  York. 

Ajax    B.  M.  Jones  &  Co.,  Inc.,  Boston,  Mass. 

Albany    Ludlum  Steel  Co.,  Watervliet,  N.  Y. 

Albion    Hobson,  Houghton  &  Co.,  Ltd.,  N.  Y. 

Alva    Crucible  Steel  Co.  of  A.,  Pittsburg. 

A  M  C A.  Milne  &  Co.,  New  York. 

Anchor   Colonial  Steel  Co.,  Pittsburg,  Pa. 

Argo    John  Illingworth  Steel  Co.,  Phila.,  I'a. 

Ark   Wni.  Jessop  &  Sons,  Inc.,  New  York. 

Arrow    John  A.  Crowley  Co.,  New  York. 

Atha Crucible  Steel  Co.  of  A.,  Pittsburg. 

Atlas    Atlas  Cr'c'ble  Steel  Co..  Dunkirk,  N.Y. 

Austenite Milnor  &  Goodman,  New  York. 

Austenite  Excelsior. ..  .Milnor   &   Goedman,   New   York. 

Aust.  Excel.  Superior.  .Milnor  &  Goedman,  New  York. 

A  W   Special Firth-Sfrrng  Steel  Co.,  McK'port,  Pa. 

Beaver    Colonial  Steel  Co.,  Pittsburg,  Pa. 

Bell   Patriarche  &  Bell,  New  York. 

Bethlehem     Bethlehem  Steel  Co., S.Bethlehem, Pa. 

B  F  M Milnor  &  Goedman,  New  York. 

Black  Diamond Crucible  Steel  Co.  of  A.,  Pittsburg. 

Blue  Chip Firth-Sfrlg  Steel  Co.,  McKeesport,  Pa. 

Blue   Chip   C FirthSfrl  iig  Steel  Co.,  McK'port,  Pa. 

Blue  Chip  Superior Firth-Sfrrng  Steel  Co.,  McK'port,  Pa. 

Blue   Label Heller  Brothers  Co.,  Newark,  N.  J. 

Bohler  Rapid Houghton  &  Richards,  Boston,  Mass. 

Braeburn  Braeburn  Steel  Co.,  Braeburn,  Pa. 

Burgess    Cyclops  Steel  Works,  Titusville.  Pa. 

C  A.  Milne  &  Co..  New  York. 

Canton   Crucible  Steel  Co.  of  A.,  Pittsburg. 

Capital*   Edgar  T.  Ward's  Sons,  Boston.  Mass. 

Cello   Mclnncs  Steel  Co.,  Ltd.,  Corry.  Pa. 

Ceswlc    Central  Steel  &  Wire  Co.,  Chicago,  111. 

Champion Crucible  Steel  Co.  of  A.,  Pittsburg. 

C  L  A.  Milne  &  Co.,  New  York. 

Clarite  C'l'mb'a  Tool  Steel  Co.,  Ch'c'go  Hts.  111. 

Class   E Edgar  Allen  &  Co.,  Ltd.,  Chicago,  111. 

Class  P Edgar  Allen  &  Co..  Ltd..  Chicago.  111. 

Cobalt Becker  Steel  Co.  of  America,  N.  Y. 

Coco    Colonial  Steel  Co.,  Pittsburg,  Pa. 

Colonial    Colonial  Steel  Co.,  Pittsburg,  Pa. 

Columbia  C'l'mb'a  Tool  Steel  Co.,  Ch'c'go  Hts,  111. 

Comet    Carpenter  Steel  Co..  Reading,  Pa. 

Crescent Crucible  Steel  Co.  of  A.,  Pittsburg. 

Cromo    Carbon  Steel  Co.,  Pittsburg,  Pa. 

Crown-Razor Horace  T.  Potts  &  Co.,  Philadelphia. 

C  S    -'^.  Milne  &  Co.,  New  York. 

Cyclone Congdon  &  Carpenter,  Pr'denco,  R.  1. 

Cyclops   Cyclops  Steel  Works.  Titusville.  Pa. 

C  Y  W  Choice Firth-St'rl'ng  Steel  Co..  McK'port,  Pa. 

Dana  Dana  &  Co..  Inc..  Now  York. 

Dannemora*   Edgar  T.  Ward's  Sons.  Boston.  Mass. 

Darwin     Darwin  &  Milner,  Inc..  New  York. 

Darwin  505  Cobalt Darwin  &  Milner,  Inc.,  New  York. 

Demmler    D Firth-Sterling  Steel  Co.,  McK'port.  Pa. 


Brand  Maker  or  Ageni 

Deward    Atlas  Cr'c'ble  Steel  Co.,  Dunkirk, N.Y. 

Diamond    Peter  A.  Frasse  &  Co..  Inc.,  New  York. 

Diamond  B Joseph  T.  Ryerson  &  Son,  Chicago.  111. 

Disston's    Henry  Disston  &  Sons,  Tacony,  Phila. 

Double    Mushet U.  M.  Jones  &  Co.,  Inc.,  Boston,  Mass. 

Dreadnought  t    Halcomb  Steel  Co..  Syracuse,  N.  Y. 

D  S  W George  Nash  Co.,  New  York. 

Duro  Special Crucible  Steel  Co.  of  A.,  Pittsburg. 

Duror   Darwin  &  Milner,  Inc.,  .New  York. 

Dynamo   Patriarche  &  Bell,  .New  York. 

E  H Ellsworth  Haring,  New  York. 

Elba  Ludlum  Steel  Co  .  Watervliet,  N.  Y. 

Empire   A Swedish  Iron  &  Steel  Co.,  New  York. 

Excelsior   Swedish  Iron  &  Steel  Co.,  New  York. 

F    Ludlum  Steel  Co.,  Watervliet.  N.  Y. 

Fearless  Hobson,  Houghton  &  Co.,  Ltd.,  .V.  Y. 

F  E  R A.  Milne  &  Co  ,  New  York. 

Finis Firth-Sterling  Steel  Co.,  McK'port.  Pa. 

Firth's  Best Firth-Sterling  Steel  Co.,  McK'port.  Pa. 

F  J  A  B A.  Milne  &  Co.,  New  York. 

Flying  Scotsman Peter  A.  Frasse  &  Co.,  Inc.,  New  York. 

Fort  Pitt Vulcan  Cr'c'ble  St'l  Co.,  Allquippa,  Pa. 

Frasse   Electric Peter  A.  Frasse  &  Co..  Inc.,  New  York. 

F    Special Ludlum  Steel  Co.,  Watervliet,  N.  Y. 

Girod    r.  W.  Leavitt  &  Co.,  New  York. 

Goliath  Krefeld  Steel  Co.,  New  York. 

Green  Label Heller  Brothers  Co.,  Newark.  N   J. 

Gyro    Braeburn  Steel  Co  .  Braeburn.  Pa. 

Gysinge    Electro  Steel  Co.,  Pittsburg.  Pa. 

Halco    Halcomb  Steel  Co.,  Syracuse.  N.  Y. 

Halcomb  t  Halcomb  Steel  Co.,  Syracuse,  N.  Y. 

Hansa    Dil worth  Lockwood  &  Co.,  New  York. 

Hawk   Brand Hawkridge  Bros.  Co..  Boston,  Mass. 

Hecla  Vulcan  Cr'c'ble  St'l  Co.,  Allquippa,  Pa. 

Hidalgo    Hidalgo  Steel  Co.,  New  York. 

Hobson Hobson,  Houghton  &  Co.,  Ltd.,  N.  Y 

Hobson's  Choice  XX... Hobson,  Houghton  &  Co..  Ltd..  N.  Y 

Howe   Crucible  Steel  Co.  of  A..  Pittsburg. 

Howe-Brown  Crucible  Steel  Co.  of  A.,  Pittsburg. 

H  &  R Houghton  &  Richards.  Boston,  Mass. 

H  S A.  Milne  &  Co.,  New  York. 

Hudson Baldwin  Steel  Co.,  Charleston,  W.  Va. 

Huron    Ludlum  Steel  Co.,  Watervliet,  N.  Y. 

I    B A.  Milne  &  Co..  New  York. 

'(^eal    Edgar  T.  Ward's  Sons.  Boston,  Mass. 

Itleor     Darwin  &  Mllner.  Inc  .  New  York. 

Imperial    Edgar  Allen  &  Co.,  Ltd  .  Chicago,  HI. 

Incassable   Milnor  &  Goedm.Tii.  Now  York. 

Inflexible   Milnor  &  Goedman.  Now  York. 

Intra    H.  Boker  &  Co  .  Ino  .  .New  York. 

Invaro    Firth-Sterling  Steel  Co..  McK'port.  Pa. 

I  R   IngorsollHand  Co..  .New  York. 

Iridium  Cobalt Becker  Stoel  Co.  of  America.  N.  Y. 

Janus    Hidalgo  Stool  Co..  New  York. 

Jason    Carpenter  Steel  Co  ,  Reading,  Pa. 

Jessop    Wm.  Jessop  &  Sons.  Ino  .  New  York 

J    \ John  Illingworth  Steel  Co  .  Phila..  Pa 

J  Y Carpenter  Steel  Co.,  Reading.  Pa. 

K-9    Edgar  Allon  &  Co..  Ltd.,  Chicago.  Ill 

Ketos  t  Halcomb  Stoel  Co.,  Svracuse.  N.  Y. 

Keystone    Carpenter  Stool  Co  .  Reading.  Pa. 

Krefeld    Krefeld  Steel  Co,  New  York. 

Kronos   Peter  A.  Frasse  &  Co.,  Inc.,  New  York 

Krupp    Thomas  Prossor  &  Son..  New  York. 

Kutkwlk   Henry  Disston  &  Sons.  Tacony.  Phils 

K  W Carpenter  Steel  Co.  Reading.  Pa. 

La  Belle Crucible  Stoel  Co.  of  A_.  Pittsburg. 

I^  C  T  t Halcomb  Stool  Co..  Sj-racuse,  N.  V 

Loco    Atlas  Crcble  Stoel  Co.,  Dunkirk. N. Y 

^'ansil    Henry  Disston  £  Sons.  Tacony.  Phlla 

Maximum   Peter  .\.  Frasse  &  Co  .  Inc..  New  York 

Midas   Carpenter  Stoel  Co..  Reading,  Pa. 

.Midvale    Midvale  Steel   Co.,   Philadelphia.   P.i 

Minerva   Edgar  Alien  &  Co  .  Ltd..  Chicago,  m 

Misco  A Mclnnes  Stool  Co  .  Ltd..  Corrv.  Pa. 

Modern    Becker  Stool  Co.  of  America,  N.  Y. 

Mohawk   Ludlum  Stool  Co  .  Watorrllot.  N.  Y. 

Monaca    Pittshg  Tl  Sfl  Wire  Co  .  Monaca.  Pa 

Monarch Schrock  &  Squires.  New  York. 

Mushet  B.  M.  Jones  &  Co.  Inc..  Boston.  Mass. 

■N'   C   S H,  Boker  &  Co  .  Inc  ,  .New  York. 

Neor Darwin  &  Mllner.  Inc.,  New  York. 

No.  7 Colonial   Steel  Co..  Pittsburg.  Pa. 

Novo   H.  Boker  &  Co..  Ino  .  New  York 

Novo  Superior H.  Boker  &  Co.,  Inc  .  New  York 

Oildle   C'l'mb'a  Tool  St'l  Co.,  Ch'c'go  His..  HI. 

Oneida  Ludlum  Steel  Co..  Watervliet.  N  Y 

Paragon   Crucible  Steel  Co.  of  A..  Pittsburg. 
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Brand  Maker  or  Agent 

Park    Crucible  Steel  Co.  of  A.,  Pittsburg. 

Peerless   Heller  Bros.  Co.,  Newark,  N.  J. 

Peerless    A Crucible  Steel  Co.  of  A..  Pittsburg. 

P  P Phila.  Steel  &  Forge  Co.,  Phila.,  Pa. 

P  H Becker  Steel  Co.  of  America,  N.  Y. 

Phylex    Darwin  &  Milner,  Inc.,  New  York.    . 

Poldi  Peter  A.  Frasse  &  Co.,  Inc.,  Nfew  York. 

Pomplon    Ludlum  Steel  Co.,  Watervliet,  N.  Y, 

Presto Carpenter  Steel  Co.,  Reading,  Pa. 

Prima   Mosta Moore  Bros.,  Sharon,   Pa. 

Prince    A.  Milne  &  Co.,   New  York. 

Reading    Carpenter  Steel  Co.,  Reading,  Pa. 

Red  Cut  Cobalt Vanadium-Alloys  Steel  Co.,  Latrobe.Pa. 

Red  Cut  Superior Vanadium-Alloys  Steel  Co.,  Latrobe,Pa. 

Red  Star Colonial  Steel  Co.,  Pittsburg,  Pa. 

Red,  White  and  Blue.  ..George  Nash  Co.,  New  York. 

Regal   No.  2 Vulcan  Cr'c'ble  St'l  Co.,  Aliquippa,  Pa. 

Rekord  Superior Horace  T.  Potts  &  Co..  Philadelphia. 

Rex    Crucible  Steel  Co.  of  A.,  Pittsburg. 

Royal    Milnor  &  Goedman,  New  York. 

Royal   Tool Milnor  &  Goedman,  New  York. 

R,  i' Firth-Sterling  Steel  Co„  McK'port,  Pa. 

Rushitoff Fairley-Davidson  Steel  Co.,  Inc.,  N.  Y. 

Ryolite  Joseph  T.  Ryerson  &  Son,  Chicago,  111. 

Saben    Halcomb  Steel  Co.,  Syracuse.  N.  Y. 

Sanderson    Crucible  Steel  Co.  of  A.,  Pittsburg. 

Sandvik   J.  Wilckes  Co.,  New  York. 

Scott's  IXL Bourne-Fuller  Co.,  Cleveland,  Ohio. 

Scott's  Unique Bourne-Fuller  Co.,  Cleveland,  Ohio. 

Seneca    Ludlum  Steel  Co..  Watervliet,  N.  Y. 

Silver    Steel Hobson,  Houghton  &  Co.,  Ltd.,  N.  Y. 

Silver  Tool : Crucible  Steel  Co.  of  A..  Pittsburg. 

Sisco    Swedish  Iron  &  Steel  Co.,  New  York. 

Sisco-Acorn    Swedish  Iron  &  Steel  Co.,  New  York. 

Soderfors   Best Horace  T.  Potts  &  Co.,  Philadelphia. 

Soho    Hobson,  Houghton  &  Co.,  Ltd.,  N.  Y. 

Solar  George  Nash  Co.,  New  York. 

Solar    High    Duty George  Nash  Co.,  New  York. 

Speedicut    Th's.  Pirth  &  S'ns.,  Ltd.,  M'treal,  Can. 

S   K   H Halcomb   Steel   Co.,   Syracuse,   N.   Y". 

S.  &  S Schrock  &  Squires,  New  York. 

Stag    Edgar  Allen  &  Co..  Ltd.,  Chicago,  III. 

Star    Peter  A.  BYasse  &  Co.,  Inc.,  New  York. 

Star  Zenith Carpenter  Steel  Co.,  Reading,  Pa. 

Stellite  ;:   Haynes  Stellite  Co.,  Kokomo,  Ind. 

Stentor    Carpenter  Steel  Co.,  Reading.  Pa. 

Sterling   Firth-Sterling  Steel  Co..  McK'port, Pa. 

Styrian    Houghton  &  Richards.  Boston,  Mass. 

Superior   Peter  A.  Frasse  &  Co.,  Inc.,  New  York. 

Sui)reme   Edgar  Allen  &  Co.,  Ltd.,  Chicago,  111. 

Talon    Edgar  Allen  &  Co.,  Ltd.,  Chicago,  111. 

Titan    Carpenter  Steel  Co.,  Reading,  Pa. 

Titanic    B.  M.  Jones  &  Co.,  Inc.,  Boston,  Mass. 

T    K Carpenter  Steel  Co.,  Reading,  Pa. 

Toledo   Jno.  Hy.  Andrew  &  Co.,  Ltd.,  N.  Y. 

Toledo  Supra Jno.  Hy.  Andrew  &  Co.,  Ltd.,  N.  Y. 

Trinity   Tone Westmoreland  Steel  Co.,  Gr'ns'b'g,  Pa. 

Triple  Lite  C  D Darwin  &  Milner,  Inc.,  New  Y'ork. 

Trojan   Horace  T.  Potts  &  Co.,  Philadelphia. 

U  B  A  S George  Nash  Co.,  New  Y'ork. 

Ultissimus    Electro   Steel   Co.,   Pittsburg.   Pa. 

Ultra  Capital* Edgar  T.  Ward's  Sons,  Boston,  Mass. 

Ultra-Rapid    Electro  Steel  Co.,  Pittsburg,  Pa. 

U.  S Brown  &  Co..  Inc.,  Pittsburg,  Pa. 

Utal    Darwin  &  Milner,  Inc.,  New  York. 

V    Mclnnes  Steel  Co.,  Ltd.,  Corry,  Pa. 

Vasco  Choice Vanadi'm-Alloys  St'l  Co.,  Latrobe,  Pa. 

Vasco  Electric Vanadi'm-Alloys-  St'l  Co.,  Latrobe,  Pa. 

Vasco    Ideal Vanadi'm-Alloys  St'l  Co.,  Latrobe,  Pa. 

Vasco  Latrobe Vanadi'm-Alloys  St'l  Co.,  Latrobe,  Pa. 

Vasco    Marvel Vanadi'm-Alloys  St'l  Co.,  Latrobe,  Pa. 

Vasco   Non-Shrinkable.. Vanadi'm-Alloys  St'l  Co.,  Latrobe.  Pa. 

Vasco  Special Vanadi'm-Alloys  St'l  Co.,  Latrobe,  Pa. 

Velos    P.  R.  Phillips  &  Sons  Co.,  Phila.,  Pa. 

Velox   Atlas  Cr'c'ble  St'l  Co.,  Dunkirk,  N.  Y. 

Victor Crucible  Steel  Co.  of  A.,  Pittsburg. 

Victoria  Gluckenstahl.  .Johnson  &  Co..  St.  Louis,  Mo. 

Victory    Hy.  Rossell  &  Co.,  Ltd.,  Chicago.  111. 

Viking    Crucible  Steel  Co.  of  A.,  Pittsburg. 

Vulcan    Vulcan  Cr'c'ble  Steel  Co..  Aliquippa,  Pa. 

■Wardlow's  Tough S.  &  C.  Wardlow,  New  York. 

Warranted  Best Hobson,  Houghton  &  Co.,  Ltd.,  N.  Y. 

Wesco Braeburn  Steel  Co..  Braeburn.  Pa. 

Weto  Carbon  Steel  Co.,  Pittsburg,  Pa. 

Wolfram   Vulcan  Cr'c'ble  Steel  Co.,  Aliquippa.  Pa. 

Wolfram    Cobalt. . .' Vulcan  Cr'c'ble  St'l  Co..  Aliquippa,  Pa. 

Xtot Fairley-Davidson  Steel  Co..  Inc.,  N.  Y. 

Xtrusion   Fairley-Davidson  Steel  Co.,  Inc.,  N.  Y. 

Y'ellow   Label Heller  Bros.  Co.,  Newark,  N.  J. 

Zenith    Carpenter  Steel  Co.,  Reading,  Pa. 

•  Also  sold  by   the  George  Nash   Co.,    New   York. 

t  Sold   by   Hawkrldge    Bros.,    Boston,    Mass. 

}  StelUte   is   not    u    steel,    but    si    chromium-cobalt    alloy. 


LUBRICANT   IN    GRINDING 

Some  interesting  facts  on  lubricants  used  in  grinding  are 
given  in  the  December  number  of  Grits  and  Grinds,  in  an 
article  by  Howard  W.  Dunbar  of  the  Norton  Grinding  Co.  He 
states  that  the  term  "lubrication  of  the  work"  may  be  a 
misnomer  in  grinding,  as  the  use  of  grinding  compound,  oil, 
soda  water  or  even  clear  water  flowing  on  the  work  at  the 
point  where  the  grinding  wheel  comes  in  contact  with  the 
work  being  ground  is  known  as  lubrication  of  the  work.  The 
fluid  may  lubricate  in  a  degree  and  reduce  the  friction  of  the 
cutting  particles  on  the  wheel,  but  it  also  has  other  functions. 
It  entirely  eliminates  the  grinding  dust  evil  frofa  the  ordi- 
nary dry  grinding  operation,  as  the  lubricant  bears  this  dust 
away  as  soon  as  made.  Lubrication  keeps  the  temperature 
of  the  work  being  ground  uniform  over  the  entire  surface  of 
the  cylinder,  and — of  most  importance — it  carries  away  the 
heat  generated  by  the  wheel  in  cutting  particles  from  the 
work  being  ground.  It  dissipates  the  heat  and  in  this  way 
reduces  the  power  required  to  grind. 

In  the  early  days  of  the  grinding  industry  all  grinding  was 
done  dry,  but  that  time  is  past.  It  was  considered  that  the 
only  possibility  in  grinding  was  a  polishing  operation  with  a 
dry  wheel.  This  was  the  conception  of  the  engineers  of  thirty 
years  ago.  But  as  time  went  on,  a  few  drops  of  water  per  min- 
ute were  allowed  to  trickle  on  the  wheel.  Improvement  was 
noticed,  and  then  a  small  stream  was  allowed  to  run  on  the 
wheel.  More  work  was  done  and  now  we  allow  a  large 
stream  of  lubricating  compound  to  flow  upon  the  work  at 
the  point  where  the  wheel  comes  in  contact  with  the  work. 
The  results  in  increasing  the  production  of  grinding  ma- 
chines have  been  astonishing. 

Clear  water  was  the  first  agent  tried,  and  then  because 
of  the  rusting  effect  soda  water  was  used.  Soda,  in  itself, 
is  a  lubricant,  and  improvement  was  noticed.  Then  soapy 
water  was  tried,  and  finally  after  investigations  had  been 
made  by  chemists,  aided  by  the  experience  of  grinding  engi- 
neers, compounds  were  made  that  give  much  better  results. 
In  these  compounds,  there  a^e  certain  amounts  of  oil.  soda 
water,  soap,  etc.  These  all  have  their  functions  to  perform 
and  contribute  to  the  general  efficiency.  Perhaps  even  better 
results  might  he  accomplished  if  clear  oil  were  used  for  the 
grinding  lubricant. 

But  we  still  have  grinding  machines  used  dry  that  should 
be  operated  as  wet  grinding  machines.  There  is  no  reason 
for  factories  to  continue  to  grind  and  snag  castings  dry  when 
they  should  be  snagged  under  a  lubricant.  Results  would  be 
greater  economy  and  increased  production.  The  same  holds 
true  of  the  tool-room  and  tool  grinding.  When  work  is  ground 
dry,  very  light  cuts  must  be  taken  in  order  that  the  heat 
generated  will  not  seriously  harm  the  work  being  ground. 
The  heat  generated  in  dry  grinding  causes  a  small  section  of 
the  work  to  become  heated,  and  as  the  revolution  of  the  w^ork 
is  slow,  the  heat  accumulates  and  causes  warping  due  to  ex- 
pansion and  contraction.  It  is  impossible  under  a  heavy  cut 
to  grind  round  and  perfect  cylinders.  The  same  holds  true 
if  too  little  lubricating  compound  is  used  on  the  work.  Enough 
must  be  used  to  dissipate  the  heat  generated,  reduce  the  fric- 
tion and  thereby  keep  the  work  at  a  uniform  temperature 
throughout. 

*     •     * 

FIREPROOF  STORAGE  RACKS 

A  system  of  sectional  fireproof  storage  racks  used  by  the 
Ferracute  Machine  Co.,  Bridgeton.  N.  J.,  was  described  in 
Industrial  Engineering.  These  racks  are  used  for  storing  the 
finished  parts  of  machines.  They  consist  of  a  series  of  steel 
plates,  mounted  one  above  the  other  and  held  apart  and  sup- 
ported by  pieces  of  pipe  of  the  required  length.  A  steel  rod  or 
bolt,  the  length  of  which  must  be  adapted  to  the  number  of 
shelves  placed  in  the  racks,  extends  from  the  end  of  the  pipe 
section  resting  on  the  floor  to  the  top  of  the  highest  shelf, 
where  it  is  fastened  by  means  of  a  nut  and  washer.  Holes 
are  drilled  through  the  plates  for  these  bolts.  At  the  end  of 
the  bottom  section  of  the  pipe,  where  it  rests  on  the  floor, 
base  washers  are  provided. 
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BY  8.  W.   MILLERt 


Fiff,    1,     Crank-i 


iiagcd   by   the   Use  of   Flux   and    Improper   Welding 


Fig.    2.     Bottom   View    of    Crank-cue   ako 


Fi«.    I 


ALUMINUM  is  seldom  used  in  its  pure  condition,  as  it 
is  too  soft,  and  in  repair  worlc  only  tlie  aluminum 
alloys — principally  in  the  form  of  crank-cases,  trans- 
mission cases,  and  other  automobile  parts — are  encountered. 
In  the  United  States  the  usual  alloy  contains,  at  the  present 
time,  about  93  per  cent  aluminum  and  7  per  cent  copper.  In 
the  past  quite  a  number  of  parts  were  made  from  a  zinc  alloy 
containing  approximately  90  per  cent  aluminum  and  10  per 
cent  zinc,  but  in  foundry  practice  it  was  found  that  the  alloy 
became  brittle  at  a  temperature  just  below  solidification,  so 
that  many  castings  were  defective  on  account  of  cracks  due 
to  shrinkage  and  had  to  be  thrown  out.  The  copper  alloy, 
while  not  quite  so  strong  at  ordinary  temperatures,  does  not 
have  the  tendency  to  crack  that  the  zinc  alloy  has;  this  is 
I'drtuiiate  for  the  welder,  as  cracking  is  likely  to  occur  in 
many  cases,  particularly  in  a  complicated  piece,  due  to  the  con- 
traction strains. 

.\  zinc  alloy  is  generally  identified  by  the  condensation  of 
the  white  zinc  oxide  on  the  cooler  part  of  the  casting  during 
welding,  and  it  may  be  neces- 
sary to  cut  or  break  the  cast- 
ing at  some  place  where  it 
can  be  repaired  without  bad 
contraction  strains,  iu  order 
that  the  weld  in  the  original 
break  may  be  made.  It  is 
not  very  often  that  the  zinc 
alloy  is  encountered  at  the 
present  time,  although  when 
it  is,  it  may  cause  the  welder 
a  great  deal  of  trouble,  and  in 
some  cases,  it  may  be  impos- 
sible to  do  the  Job.  It  is  ne- 
cessary with  such  zinc  alloys 
to  preheat  the  whole  piece  to 
as  high  a  temperature  as  is 
safe,  and  handle  it  very  care- 
fully. Sometimes  it  is  advis- 
iililo  to  have  an  extra  man  to 
help  in  handling  the  work,  as 
if  the  piece  is  dropped  or 
jarred    it    may    be    damaged 

*  For  furtlier  luforiuntion  on  oxy- 
neetyleno  welding,  se<'  "O-xy-acety- 
lone  WetdinK  Practice,"  J.iniinry, 
1010,  ond  articles  there  referred  to. 
I-'or  weldiiiK  aluminum,  see  "Metliods 
or  JolntluK  Aluminum,"  Feliruarv. 
ini.-i,    and    articles    there    roterriHl    to. 

t  Address:         Itochester       Welding 


Fig.    3.     Puddling   Rod    used    when    welding    Alu 


nochcste 


N.   T. 


Fig.    4.     Aluminum    Munifold    with    Broken    Lug 


considerably.  When  the  weld  is  rather  long,  it  is  sometimes 
necessary  to  use  two  welders,  beginning  at  the  center  and 
working  toward  both  ends,  so  that  the  variation  in  tempera- 
ture and  the  resulting  strains  are  not  so  great  as  they  would 
be  if  only  one  torch  were  used.  In  the  case  of  a  copper  alloy, 
this  brittleness  does  not  exist  to  so  great  an  extent,  and  It  is 
not  necessary  to  take  such  great  precautions,  but  in  all  cases 
where  the  detect  extends  into  the  body  of  the  casting,  it  Is 
advisable  to  thoroughly  preheat  and  handle  it  carefully. 
Aluminum  oxidizes  readily,  particularly  at  high  temperatures, 
and  as  the  oxide  melts  at  a  much  higher  temperature  than  the 
metal,  and  is  heavier  than  the  melted  metal,  it  is  likely  to  be- 
come mixed  into  the  melted  mass  and  produce  a  poor  weld- 
Flux  for  Aluminum  Weldlntr 
It  is  frequently  stated  that  it  is  impossible  to  make  a  sound 
weld  in  aluminum  without  a  flux  which  will  destroy  the 
oxide.  Aluminum  oxide  is  exceedingly  resistant  to  the  action 
of  any  acid  or  alkali  even  at  a  high  temperature.   Therefore. 

the  flux  used  in  welding  must 

be  very  severe  in  its  action. 
The  danger  in  using  some 
kinds  of  flux  is  that  an  ex- 
cess, unless  it  is  removed  In 
some  way.  will  damage  both 
the  metal  in  the  weld  and 
that  surrounding  it.  The 
writer  bas  seen  this  action 
occur  a  number  of  times.  It 
is  true  that  the  welding  was 
done  by  those  who  were  not 
very  skillful,  and  who  did  not 
realize  the  importance  of  us- 
ing the  minimum  amount  of 
flux  and  brushing  off  the  sur- 
plus in  boiling  water  after- 
ward. Another  objection  to 
the  use  of  flux  is  that  the  sur- 
faces to  be  Joined  must  be 
thoroughly  cleaned,  because 
the  flux  is  designed  to  re- 
move oxide  of  aluminum  and 
not  grease  and  dirt,  which  are 
always  present  in  repair 
work.  The  time  occupied  In 
cleaning  the  dirt  out  of  the 
crack  or  break  is  considera- 
ble,   and    in    most    cases    the 
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Fig.     6.     Alu 


Inlet    Manifold    with    Broken    Carbureter    Flange 


weld  can  be  made  without  flux  in  the  time  required  to  clean 
the  piece  thoroughly.  Again,  it  is  not  possible,  even  by  the 
use  of  a  flux,  to  avoid  some  porosity  in  a  weld;  and  further, 
in  the  best  aluminum  castings  there  may  be,  and  frequently 
is,  greater  porosity  than  in  a  well  puddled  weld.  In  view 
of  these  facts,  the  author  doubts  the  advisability  or  neces- 
sity of  using  flux. 

The  method  used  in  the  writer's  shops  in  the  case  of  cast 
aluminum  is  to  thoroughly  puddle  it  without  any  preparation, 
except  wiping  off  the  dirt 
and  grease.  There  is  an 
additional  advantage  in 
not  making  a  V  at  the 
break  in  the  case  of  alum- 
inum, which  is  that  the 
sections  are  generally 
thin  and  the  contraction 
of  the  weld  is  better  re- 
sisted by  the  piece  being 
allowed  to  remain  its  full 
thickness,  although  of 
course  the  contraction  is 
not  entirely  avoided. 

Figs.  1  and  2  show  the 
damage  that  can  be  done 
by  improper  treatment. 
While  the  writer  is  not 
sure  of  the  original  con- 
dition, this  type  of  case 
generally  is  not  seriously 
damaged  when  a  connect- 
ing-rod or  bolt  gives  way,  which  apparently  was  the  cause  of 
the  damage.  However  this  may  be,  the  fact  remains  that 
whoever  welded  it  (it  was  not  done  in  the  author's  shops, 
but  sent  there  to  be  properly  repaired)  used  altogether  too 
much  flux  on  it,  and  was  unable  to  get  satisfactory  results. 
The  case  was  so  seriously  damaged  by  this  treatment  that 
the  cost  of  putting  it  in  proper  shape  would  be  much  greater 
than  if  it  had  been  properly  repaired  in  the  first  place,  and 
would  be  80  high  that  it  would  probably  be  inadvisable  to 
spend  the  money  on  it.     This  is  a  good  illustration  of  the  in- 


Fig.    7.     Alun 


Fig.    6.     Aluminum   Inlet    Manifold — Bepairs   Completed 

cidental  damage  that  can  be  done  by  improper  welding.  Un- 
doubtedly, the  welder  who  attempted  to  do  this  Job  had  had 
little,  if  any,  experience,  was  using  a  cheap  outfit,  and  had  no 
instructions  in  the  principles  of  the  art.  This  is  not  the 
only  piece  that  the  writer  has  seen  damaged  in  the  same 
way,  and  illustrations  could  be  multiplied  without  end  of  cases 
where  such  serious  damage  was  caused  by  improper  welding 
as  to  require  the  purchase  of  new  parts. 
Procedure  in  Welding- 

A  puddling  rod  such  as 
shown  in  Fig.  3  has  been 
found  most  satisfactory, 
although  other  shapes  are 
used.  In  all  ordinary 
cases,  the  metal  should 
be  melted  with  the  torch 
until  the  bottom  of  the 
'  rack  is  reached,  using 
the  puddling  rod  all  the 
nine,  and  the  metal 
should  be  allowed  to  sink 
below  the  lower  sur- 
face of  the  crack,  forming 
beads.  These  beads  can 
be  removed  afterward, 
either  by  the  torch  and 
puddling  rod,  or  by  chip- 
ping or  filing.  In  weld- 
ing thick  pieces,  the 
work  must  be  done  from 
both  sides.     In  this  case 


showing    Method   of    preventing   Cracks   In    Welding 


too  much  of  the  welding  should  not  be  made  on  one  side  at 
once.  It  is  better  to  weld,  say  2  inches,  on  the  first  side,  and 
then  turn  the  work  over  and  finish  welding  the  2  inches  on 
the  other  side,  then  proceed  along  2  inches  further,  and  again 
turn  the  piece  over  and  weld  2  inches  more  on  the  first 
side.  The  reason  for  this  is  that  aluminum  is  somewhat  brit- 
tle near  the  welding  temperature,  and  cracks  are  likely  to 
develop,  particularly  in  a  long  weld,  if  all  the  weld  is  made 
on  one  side  first,  and  then  finished  on  the  other.  On  account 
of  this  brittleness,  a  weld  in  aluminum  must  be  made  quickly. 


Fig.    9.     Same   Crank-case   as  shown   in   Fig.   8 — 
Finished   Weld   on    Inside 
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Slow  work  is  fatal  to  good  results..  It  is  occasionally  neces- 
sary in  a  long  weld  to  have  two  welders  start  at  the  niiddl<> 
of  the  crack,  and  work  toward  the  ends,  to  avoid  shrinkage 
cracks. 

On  account  of  the  tendency  of  aluminum  to  oxidize,  it  is 
advisable  to  use  a  flame  with  a  slight  excess  of  acetylene.  Too 
much  metal  should  not  be  added  from  the  welding  rod  at  one 
time,  and  what  is  added  should  be  thoroughly  puddled  with 
the  welding  rod  while  it  is  being  added  and  afterward,  until 
tliere  is  a  melted  pool  at  that  point  and  the  proper  union  has 
been  made  with  the  surrounding  metal.  The  surplus  metal 
should  be  scraped  off  with  the  puddling  rod  while  in  a  pasty 
condition,  as  it  contains  much  oxide,  and  the  welder  should 
be  sure  to  make  a  good  junction  at  the  edges  of  the  weld. 

The  manipulation  of  the  torch  with  one  hand  and  the  weld- 
ing stick  with  the  other,  the  latter  having  to  be  laid  down  and 
the  puddling  rod  picked  up  at  frequent  intervals,  is  rather 
difficult.  Some  welders  find  it  easier  to  hold  the  torch  In  the 
left  hand,  although  ordinarily  right-handed.  This  is  the  case 
with  the  writer;  others  find  the  opposite  way  to  be  the  easier. 
In  either  case,  the  trouble  is  caused  by  the  difficulty  of  working 
with  both  bands  at  once. 

When  adding  the  metal  from  the  welding  stick,  It  should 
be  continually  rubbed  into  the  melted  pool  in  order  to  avoid 
oxidation  and  to  work  the  oxide  to  the  surface.     A  beginner 


should  weld  and  break  quite  a  number  of  test  pieces  before 
he  attacks  any  important  Job.  He  should  not  be  discouraged 
at  the  result  of  his  first  attempts,  which  are  certain  to  be 
unsatisfactory,  much  more  so  than  with  any  other  metal, 
although  aluminum  is  the  easiest  metal  to  weld,  after  the  dif- 
ficulties in  handling  it  have  been  overcome. 

Examples  of  Aluminum  Weldlnif 

Fig.  4  shows  the  best  method  of  replacing  a  broken  lug  on  an 
aluminum  manifold.  It  should  be  laid  on  the  table  as  shown, 
and  a  small  weight  put  against  the  lug  to  keep  it  from  mov- 
ing. No  larger  tip  should  be  used  than  is  absolutely  neces- 
sary, in  order  to  avoid  melting  the  lug,  this  being  likely  to 
occur  if  care  is  not  taken.  The  cold  table  will  tend  to  over- 
come part  of  this  trouble,  as  it  conducts  an  excess  of  heat 
away.  After  the  back  of  the  lug  is  welded  (and  the  weld 
should  be  made  almost  entirely  through  from  this  side),  the 
inside  should  be  finished,  being  sure  to  remove  all  the  crack. 

It  is  not  possible  in  the  case  of  lugs  on  aluminum  manifolds 
to  use  the  block  and  clamps  used  in  the  case  of  cast  iron,  as 
aluminum  would  crush  under  the  clamping  strain.  Imme- 
diately after  welding,  the  lug  should  be  tested  with  a  straight- 
edge to  be  sure  that  it  is  true  with  the  rest  of  the  face. 
If  not.  it  can  either  be  bent  down,  or  a  little  metal  added  where 
it  is  low. 


Ftff.    13.     Broken   Aluminum    Trmnimlsslon    Ca«6 


Tit-    14.     Mtthod   »t  uTlnc   B«arlsn   ud   allcBlut   Parti  of  Braku   Cua 
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Fig.   15.     Outside  View  of  Completed  Repair  Job 


Fig.    16.     laiide    Vieu'    of    Welded    CaM 


In  the  majority  of 
cases,  and  especially  in 
the  case  of  small  lugs,  it 
does  not  pay  to  put  back 
the  old  lug,  and  it  is 
good  practice  to  build  up 
a  new  one.  An  expert 
welder  can  build  up  a  lug 
without  any  assistance 
from  forms,  etc.,  but  the 
beginner  had  better  make 
a  mold  out  of  a  thin  piece 
of  sheet  metal,  of  the 
height  and  shape  of  the 
lug,  and  hold  it  in  place 
with  a  small  weight,  fill- 
ing up  the  mold.  The 
body  of  the  manifold 
should  be  raised  about 
1/32  inch  from  the  table 
with  a  piece  of  a  hack- 
saw blade,  or  something 
similar,  to  allow  stock  for 
finishing.  It  is  necessary 
in  this  case  to  be  partic- 
ularly careful  to  get  a 
good    union    between   the 


new   metal   and    the   old. 

Figs.  5  and  6  show  the 
best  method  for  repair- 
ing an  inlet  manifold. 
The  original  manifold 
was  cast  in  one  piece  of 
aluminum.  Later  it  was 
desired  to  change  the 
carbureter,  and  as  the 
new  carbureter  flange 
would  not  fit  the  mani- 
fold, a  new  flange  was 
made  of  brass  and 
screwed  on.  The  threads 
on  the  manifold  can  be 
seen  distinctly.  The  re- 
pair was  made  by  casting 
a  flange  of  aluminum,  us- 
ing the  old  brass  flange 
as  a  pattern  by  filling  up 
in  places  to  permit  its 
being  drawn  from  the 
sand,  and  welding  it  on. 
The  finished  job  is  shown 
in  Fig.  6. 

Fig.  7  shows  a  type  of 
crank-case    that    fre- 


Halves  of  Crank-( 


Fig.    18.     Method   of   clamping   Broken   Bearing 


Fig.    19.     Aluminum   Crank-( 


being   re-heated 
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Fig.  20.     End  Be 


ing  finished.  Center  Bearing  built  up,  and  Front  Bolting 
Lug   welded 


Fig.    21.     Uppe 


Half   of    Crank-cai«    at   >hown    in    Fig.    20.    with 
welding    completed 


quently  gives  trouble  from  the  lugs  breaking  off.  Here 
three  of  the  lugs  were  broken  when  the  case  was  received, 
and  the  shop  was  instructed  to  reinforce  the  others.  The 
missing  lugs  were  C,  E,  and  F.  These  were  built  up  solid. 
All  the  others  were  reinforced  with  the  exception  of  IS.  This 
was  not  done  because  of  the 
desirability,  found  by  exper- 
ience, of  avoiding  cracking 
through  the  end  of  the  case 
which  happens  generally,  al- 
though not  always,  and  inas- 
much as  all  of  the  other  lugs 
for  both  pairs  of  cylinders 
were  heavy,  it  was  thought 
unnecessary  to  reinforce  lug 
B.  No  precaution  with  which 
the  writer  is  acquainted  will 
invariably  stop  the  cracking 
at  this  lug.  However,  in  the 
majority  of  cases,  the  weld- 
ing of  the  lugs  at  C,  F,  etc., 
can  be  done  without  cracking 
the  sides,  provided  loose  wet 
asbestos,  as  shown  at  A.  be 
packed  so  as  to  cover  the  side, 
and  be  allowed  to  become  dry 
while  the  case  is  preheating. 
This  keeps  the  heat  of  the 
welding  flame  from  striking 
the  side  of  the  case  and  over- 
heating it.  It  should  also  be 
stated  that  in  the  majority  of 
cases  of  this  kind  the  material  appears  to  be  a  zinc  alloy,  which 
is  very  likely  to  crack  even  with  the  best  treatment.  The 
foregoing  method  of  overcoming  the  difficulty  can  be  frequently 
applied    to   other   cases. 

Pigs.  S,  9.  and  10  show  an  aluminum  crank-case  of  an  old- 


Fig.  22.     End  Bearing  partly  welded  In  and  Pieces  act  ready  for  Welding 


style  automobile  motor,  which  is  located  on  the  rear  axle  of 
the  car.  The  part  removed  had  been  at  some  time  soldered 
in,  and  while  this  job  was  all  right  for  a  while,  it  eventually 
began  to  leak.  Another  crack  also  appeared  which  made  it 
necessary  to  repair  it  in  some  way.  As  it  would  have  been 
impossible  to  do  any  welding 
in  the  presence  of  the  solder, 
the  entire  defective  piece  was 
cut  out  and  used  as  a  pattern, 
this  being  shown  at  A,  Fig. 
8.  Enough  plaster-of-paris 
was  added  on  the  inside  and 
face  of  the  piece  to  allow  for 
finishing.  The  casting  made 
from  the  pattern  is  shown  at 
B,  and  the  finished  work  iu 
Figs.  9  and  10.  This  Job  illus- 
trates the  possibility  of  using 
the  pieces  removed  as  pat- 
terns, instead  of  making  new 
plaster-of-paris  patterns. 
Even  when  the  parts  removed 
are  quite  badly  broken,  they 
can  sometimes  be  fastened  to- 
gether with  plaster-of-paris 
much  more  easily  than  a  new 
pattern  could  be  made.  This 
is  particularly  true  where 
there  are  lugs  or  other  projec- 
tions which  are  difficult  to 
reproduce  in  plaster-of-paris. 
A  little  ingenuity  will  fre- 
quently reduce  the  time  on  a  job  of  this  kind  considerably. 

Figs.  11  and  12  Illustrate  what  can  be  done  with  a  badly 
damaged  aluminum  casting.  The  process  through  which  it 
was  put  is  no  different  from  that  which  has  been  explained 
before,  and   is  of  interest    prin.  ipally  on  account  of  the  fad 


Fig.    23.      Lo» 


Half    of    Crank 
repaired 


I,     Plaster-of-paris     Pattern    for    Missing 
Part   and   Rear-end   Bearing  Cap 


Lcwer    Half    of    Craak-eaa* 
Fig.    n.    aa    t«p«ir«d 
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Fig.   26.     Inside   View  of  Repairod   Lower  Half  of  Cranlt-case 

that  there  was  over  six  feet  of  cracks  in  the  piece.  In  this 
particular  case  the  pre-heating  was  done  with  two  Bunsen 
burners  which  were  kept  lit  while  the  piece  was  being  welded. 
The  Bunsen  burners  were  used  on  account  of  the  difficulty  of 
liandling  the  piece  in  the  fire.  While  it  is  generally  unneces- 
sary to  use  a  helper  to  handle  a  piece  of  this  size,  in  this  case, 
on  account  of  the  location  of  the  breaks  and  the  large  num- 
ber of  times  the  work  had  to  be  turned  over,  time  was  saved 
by  using  a  helper. 

Figs.  13  to  IG  show  a  badly  broken  aluminum  transmission 
case  of  an  old  design  with  babbitt  bearings.  It  is  quite  diffi- 
cult to  re-babbitt  such  bearings  so  as  to  preserve  the  center 
distances  between  the  shafts,  unless  a  jig  is  available;  hence 
it  was  decided  to  save  them.  It  so  happened  that  the  width 
of  the  face  of  the  crankshaft  jig  was  Just  right  to  permit  of 
the  face  of  the  transmission  case  being  laid  on  it  and  clamped 
in  position  as  shown  in  Fig.  14.  This  does  not  show,  however, 
all  the  clamps  that  were  applied.  The  two  clamps  shown  are 
simply  to  hold  the  pieces  in  place  while  the  photograph  was 
taken.  The  first  operation  was  to  weld  the  cracks  A,  B,  and  C. 
while  the  two  halves  were  separated.  The  case  was  then  lined 
up.  and  in  order  to  prevent  uneven  contraction,  two  welders 
did  the  work,  beginning  at  the  hole  D  in  the  center.  When 
the  first  man  had  welded  about  2  inches  on  his  side,  the 
other  man  started  in,  and  they  finished  the  case  together. 
The  result  was  complete  alignment  and  a  very  satisfactory  job. 
The  finished  work  is  shown  in  Figs.  15  and  16,  after  it  had 
been  rough-ground.  In  order  to  save  the  bearings,  they  were 
filled  with  plaster-of-paris  as  shown  in  Fig.  13.  This  was  al- 
lowed to  dry  thoroughly,  and  was  then  warmed  over 
a  gentle  charcoal  fire  to  drive  out  the  moisture. 
The  plaster-of-paris  was  scraped  off  level  with  the 
face  of  the  aluminum  in  order  that  the  cold  base 
of  the  crankshaft  jig  might  come  into  as  close  con- 
tact as  possible  with  the  babbitt  and  thus  keep 
it  cool  while  welding.  Pre-heating  was  done  with 
two  Bunsen  burners,  one  on  each  side.  All  the  bab- 
bitt was  saved,  except  the  small  corner  in  one  bear- 
ing as  shown  in  Fig.  16,  at  A.  The  alignment  of 
the  bearings  and  face  was  perfect. 

Figs.  17  to  26  show  that  no  matter  how  bad  the 
damage  may  appear,  it  is  possible  to  repair  a  crank- 
case,  provided  a  little  ingenuity  and  forethought 
be  used.  One  of  the  frame  lugs  is  entirely  broken 
off  and  another  cracked  on  both  sides,  and  all  three 
bearings  are  broken  out;  in  addition,  most  of  the 
end  of  the  bottom  half  is  missing.  This  damage 
was  caused  by  allowing  the  center  bearing  to  be- 
come loose,  ifrhich  caused  the  crankshaft  to  break 
anil  resulted  in  the  damage  shown.  An  examina- 
tion of  the  crank-case  made  it  evident  that  it  would 
be  very  difficult,  and  certainly  inadvisable,  to  re- 
place the  pieces  of  the  center  and  front-end  bear- 
ings. At  the  time  Fig.  17  was  photographed,  it 
was  not  noticed  that  the  top-end  bearing  was  as 
badly  broken  as  shown  in  Fig.  20,  although  it  was 
known  to  be  cracked.  The  first  operation  was  to 
warm  the  crank-case  in  a  rather  small  charcoal 
fire,  as  shown  in  Fig.  19.  and  weld  the  frame  lug 


A,  Figs.  17,  18,  and  19,  in  place,  taking  care  to  put 
it  in  line  as  closely  as  possible.  This  weld  is  shown 
at  B,  Figs.  19  and  20.  The  next  operation  was  to 
set  the  rear-end  bearing  C,  Figs.  18,  19,  and  22,  in 
jilaif,  clamping  it  as  shown  in  Figs.  18  and  19. 
I'luiKil  blocks  were  used  to  hold  it  true,  the  sur- 
iacts  of  the  body  of  the  crank-case  on  which  these 
blocks  rest  having  been  previously  tested  with  a 
Klraightedge  to  make  sure  that  they  were  true. 
It  is  generally  desirable  in  the  case  of  a  crack  in  the 
side  or  end  of  a  crank-case  to  do  all  the  welding 
c.'ccept  one  crack,  and  then  begin  with  one  end  of 
(hat  crack,  as  for  instance  at  D,  Fig.  22,  an'd  end  up 
at  the  other  end. 

In  this  case  this  is  not  advisable,  because  the 
important  point  is  to  have  the  rear-end  bearing 
accurately  in  position,  and  this  can  be  done  better  by  setting 
the  fractures  together,  than  would  have  been  possible  it  any 
shrinkage  had  taken  place  from  the  prior  welding-in  of  piece 
/•;  and  filling  up  at  F,  Fig.  22,  which  latter  part  was  missing. 
It  is  evident  that  it  would  have  been  difficult  to  make  the 
bearing  straight  and  true  under  these  conditions. 

In  Fig.  22,  when  welding  in  the  end  bearing,  the  two 
side  welds  were  not  finished  quite  up  to  the  ends  of  the 
breaks  at  H  and  J.  This  was  to  permit  of  an  easier  fitting 
of  the  piece  E,  and  is  a  practice  that  should  also  be  followed 
where  several  pieces  have  to  be  put  in  separately.  It  might 
be  stated  that  the  end  bearing  fitted  in  place  very  nicely  as 
may  be  seen  from  Fig.  18.  Piece  F  was  then  welded  and  hole 
/•'  filled  up,  as  was  also  a  stud  hole  in  boss  B.  Fig.  17.  It  is 
not  advisable  generally  to  attempt  to  preserve  the  thread  in  a 
hole  through  which  a  crack  runs.  The  job  is  much  more 
solid  if  it  is  filled  up. 

The  next  operation  was  the  welding  of  the  center  bearing, 
which,  as  explained  above,  was  built  up  new.  Then  the 
other  frame  lug  was  welded  as  shown  in  Fig.  20,  and  finally 
the  front-end  bearing  was  built  up,  the  finished  job  being 
shown  in  Fig.  21. 

Some  thought  and  knowledge  of  the  shape  of  the  rear  end 
of  the  bottom  half  of  the  crank-case  were  needed  in  order 
to  make  the  pattern  shown  in  Fig.  23.  It  so  happened  that 
the  welders  were  familiar  with  what  had  to  be  done,  or  It 
would  have  been  necessary  to  examine  a  similar  part  in  good 
condition.  The  bearing  cap  was  put  in  place  on  the  upper 
half  of  the  crank-case  and  used  as  a  guide  in  the  preparation 


Fig.   27.     Both  Halv 
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of  the  pattern.  It  was  necessary  to  remove  that  part  of  the 
pattern  which  occupied  the  space  4,  Fig.  23,  as,  it  it  had  been 
left,  it  could  not  have  been  drawn  out  of  the  sand.  Stock  was 
allowed  for  finishing  at  D,  Fig.  23,  and  B  and  C,  Fig.  24. 

Figs.  25  and  26  show  the  lower  halt  of  the  crank-case  welded, 
while  Fig.  27  shows  both  halves  of  the  crank-case  machined 
and  ready  for  service,  except  tor  the  drilling  and  tapping  of 
the  holes  for  the  center  and  front-end  bearing  cap  studs.  This 
could  jaot  be  done,  as  the  caps  were  not  at  hand. 

No  special  precautions  had  to  be  observed  in  welding  this 
case,  the  main  considerations  being  the  measuring  of  the  diam- 
eters of  the  bearings  before  doing  the  work,  as  no  two  of  them 
are  the  same  size;  keeping  the  crank-case  quite  warm  while 
doing  the  work;  and  doing  it  as  quickly  as  possible,  which 
is  a  necessity  in  all  aluminum  welding.  Of  course,  the  ma- 
chining of  such  a  job  requires  considerable  care  and  is  best 
done,  as  far  as  the  bearings  are  concerned,  in  a  horizontal 
boring  machine.  If  this  tool  is  not  at  hand,  as  generally  it  is 
not,  it  can  be  done  in  a  lathe  by  clamping  the  case  on  the 
carriage  and  using  a  boring-bar  between  the  centers.  The 
Job  can  be  done  in  one-half  the  time  or  less  on  a  horizontal 
boring  machine,  as  it  can  be  set  up  with  greater  ease  and 
accuracy.  Of  course,  the  cylinder  face  of  the  upper  half  was 
milled  off  at  the  weld,  but  it  was  not  found  necessary  to  bore 
the  rear-end  bearing,  nor  to  mill  off  any  of  the  faces  of  the 
crank-case,  except  where  stock  had  been  allowed  tor  the  pur- 
pose, or  where  the  welds  had  been  made;  so  that  it  is  perfectly 
possible,  by  taking  due  care,  to  avoid  much  of  the  machine 
work  that  is  frequently  done. 

This  example  of  welding  is  given  in  considerable  detail, 
because  it  covers  a  great  number  of  instances  which  do  not 
have  all  of  the  different  kinds  of  damage  sustained  by  this 
one.  It  was  not  a  particularly  difficult  Job,  although  consid- 
erable time  was  consumed  in  doing  it.  The  comparative  sim- 
plicity is  largely  accounted  tor  by  the  fact  that  there  was  no 
trouble  from  contraction,  the  damage  being  so  great  that  the 
strains  were  easily  taken  care  of. 

It  might  be  well  to  mention  here  the  necessity  of  obtaining 
good  castings  tor  such  repair  work.  It  will  not  do  to  use  the 
material  frequently  furnished  by  small  foundries,  which 
they  claim  to  be  aluminum.  The  writer  uses  nothing  but  No. 
12  metal,  which  can  be  purchased  from  aluminum  manufactur- 
ers in  pigs.  No  scrap  whatever  is  permitted,  nor  any  other 
alloy.  In  case  of  serious  difficulty  in  obtaining  castings  of 
the  proper  quality,  or  it  it  should  be  necessary  to  send  a  long 
distance  tor  them,  it  is  recommended  that  a  small  crucible 
be  obtained  and  pig  metal  melted  in  it  in  a  small  furnace  de- 
signed for  the  purpose.  This  furnace  can  be  connected  with 
any  flue  ordinarily  used  in  a  stove.  It  is  not  satisfactory  to 
melt  this  metal  in  an  iron  ladle,  as  it  is  too  much  exposed 
to  the  action  of  the  air.  As  soon  as  the  metal  is  melted,  it 
should  be  covered  with  a  layer  ot  fine  charcoal  to  prevent 
oxidation  as  much  as  possible.  A  small  flask  made  ot  wood 
and  some  fine  molding  sand  are  easily  obtained,  and  will  be 
found   very  convenient  for  many   purposes. 

Care  should  be  taken  in  melting  aluminum  not  to  get  it 
too  hot,  and  it  should  be  well  skimmed  while  pouring  to  pre- 
vent the  oxide  from  passing  into  the  mold.  The  shrinkage 
of  aluminum  is  considerable,  about  7/32  inch  per  foot,  and  the 
pattern  should  be  well  rapped  in  order  to  allow  for  this,  or  else 
the  necessary  stock  should  be  added  to  the  pattern  to  take 
care  of  a.  A  novice  will  probably  have  some  trouble  at  the 
start,  but  a  little  care,  and  it  possible,  the  observation  of  the 
various  processes  at  some  foundry,  will  help  a  great  deal.  Ot 
course,  a  greater  amount  of  pig  metal  should  be  melted  than 
is  needed  tor  the  casting,  and  any  surplus  should  be  poured 
Into  a  mold  or  into  a  hollow  made  in  the  sand  pile.  It  should 
not  be  left  in  the  crucible. 

•     *     * 

Invar  metal,  which  is  an  alloy  of  nickel  and  steel  having 
a  very  low  coefficient  of  expansion — about  onetwenty-flfth 
that  ot  steel  within  the  ordinary  limits  of  temperature — has 
not  hitherto  been  manufactured  commercially  i"  the  United 
States.  Invar  tapes  used  for  base  measurements  in  surveying 
have  been  obtained  from  England,  but  now  the  alloy  Is  ob- 
tainable from  the  Midvale  Steel  Co.,  Nicetown.  Philadelphia. 


WHO   OWNS   THE   PATENT   RIGHTS?* 

There  seems  to  be  a  misconception  among  working  men 
and  business  men  in  general,  of  the  respective  legal  rights 
ot  employer  and  employe  to  inventions  originated  by  the 
employe.  These  rights,  while  not  defined  by  federal  status, 
have  been  definitely  established  by  a  long  series  of  Judicial 
decisions  which  constitute  a  part  of  what  is  technically 
termed  "The  Fixed  Law  of  Patents."  These  decisions,  al- 
though rendered  at  widely  varying  times  and  by  courts  scat- 
tered throughout  the  country,  agree  in  recognizing  the  rights 
ot  the  employe  as  well  as  those  ot  his  employer.  But.  instead 
ot  according  the  entire  rights  to  one  or  the  other,  Ihey  appor- 
tion these  rights  in  a  manner  which  would  seem  to  be  both 
reasonable  and  equitable. 

Briefly  stated,  the  general  ruling  is  this:  Where  an  employe 
makes  an  invention  in  the  course  ot  bis  occupation,  the  tact 
that  the  employer  paid  tor  his  time  and  that  the  invention 
was  developed  with  the  aid  ot  tools  and  materials  furnished 
by  the  employer  gives  the  latter  a  definite,  although  limited 
interest  in  the  invention.  This  Interest  is  commonly  called  a 
"shop  right."  being  the  employer's  unrestricted  right  to  manu- 
facture, use  and  sell  this  Invention  in  and  from  the  particular 
shop  or  factory  in  which  the  invention  was  made.  However, 
the  employer  cannot  claim  any  exclusive  rights;  he  has  no 
right  to  license  others  to  manufacture  the  invention,  nor  can 
he  control  its  duplication  by  other  parties.  All  rights  outside 
ot  the  factory  in  which  the  invention  was  made  belong  to 
the  employe.  The  patent  must  be  taken  out  in  the  name  of 
the  latter,  it  it  is  to  be  valid,  and  this  patent  then  is  automati- 
cally subject  to  the  above-described  "shop  right."  although 
otherwise  controlling  the  field.  If  the  employer  wants  the 
entire  market  control  of  the  invention,  he  must  acquire  the 
balance  of  the  patent  rights  from  the  inventor  either  by  buying 
the  patent  outright  or  by  securing  an  exclusive  license  under 
the  same. 

In  other  words,  the  law  says  that  in  return  for  the  facilities 
afforded  by  the  employer  and  the  money  paid  for  the  inventor's 
time  while  making  the  invention,  the  employer  shall  have  a 
license  under  the  inventor's  patent  rights,  but  this  license 
shall  not  be  exclusive.  Nor  can  the  employer  sell  this  Ucens« 
(i.  e.,  his  "shop  right")  to  some  other  concern;  If  he  ceases 
doing  business,  it  becomes  void.  Thus,  each  party  Is  recog- 
nized as  having  a  distinct  share  of  the  rights  to  the  Invention 
and  the  employer  can  only  lawfully  obtain  the  entire  control 
of  the  patent  right  by  acquiring  the  same  from  his  employe. 
The  latter,  through  ignorance  of  the  law  or  through  a  misun- 
derstanding of  the  same,  may  part  with  his  share  for  a  mere 
pittance.  That  has  often  occurred  in  the  past  and  probably 
will  recur  in  the  future  so  long  as  but  few  men  are  aware  ot 
their  rights,  but  It  shows  no  defect  in  the  laws.  The  real 
shortcoming  lies  in  the  carelessness  or  Indifference  of  the  em- 
ployes, most  of  whom  make  no  effort  whatever  to  ascertain 
their  real  rights. 

Moreover,  the  above-mentioned  division  of  rights  holds  only 
where  the  invention  was  made  on  the  employer's  time,  or  with 
the  employer's  tools  and  materials,  or  by  the  use  of  both.  It 
does  not  apply  to  Inventions  which  the  employe  may  make 
after  working  hours  and  which  he  makes  and  perfects  at 
his  own  expense,  unless  the  employe  has  signed  a  contract  to 
the  contrary.  In  case  of  such  a  contract,  an  adequate  com- 
pensation or  "consideration"  must  be  shown  for  the  rights  to 
such  inventions  and.  generally  speaking,  these  must  be  in  the 
lines  for  which  the  employe  is  hired.  In  other  words,  the  fact 
that  an  employe  Is  hired  and  paid  for  a  certain  occupation 
does  not  give  his  employer  a  blanket  mortgage  on  the  em- 
ploye's brains,  although  no  one  can  prevent  the  employe  from 
giving  away  his  rights  If  he  chooses  to  do  so.  Indeed,  loyalty 
to  his  employer  may  demand  a  liberal  attitude  on  the  part  of 
the  employe  in  such  matters;  but  In  order  to  be  even  rea*on- 
ably  liberal  the  employe  must  first  learn  Just  what  rights  he 
actually  has.  Unfortunately,  too  few  men  are  in  earnest  when 
It  comes  to  ascertaining  their  exact  rights  and  undoubtedly 
many  suffer  as  the  result,  but  the  law  should  not  be  blamed 
for  this. 


■  Albert  Scbalbl*  In  Uw   "Iroo  Tradumjii 
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other  terms  are  a^rreed  on. 
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LOOKING  AHEAD 

The  placing  of  war  orders  for  machine  tools  culminated  in 
December  and  a  gradual  decline  is  in  effect;  not  necessarily 
because  the  Allies  have  sufficient  equipment  ordered,  but 
because  they  are  not  now  in  such  urgent  need  that  they  are 
forced  to  place  orders  here  at  the  present  high  prices,  with 
deliveries  from  six  to  twelve  months.  A  gradual  decline  in 
war  orders,  such  as  now  appears  to  be  taking  place,  instead 
of  a  sudden  drop,  especially  as  it  is  being  followed  by  increas- 
ing home  demand,  is  as  near  an  ideal  condition  as  any  manu- 
facturer can  ask.  With  a  reduction  in  the  price  of  machine 
tools  from  the  present  high  levels,  and  with  reasonable  deliv- 
eries, the  home  demand  should  continue  to  increase.  Such  a 
change  will  be  welcomed  by  domestic  dealers  and  users,  who 
have  been  almost  at  a  standstill  on  what  is  called  "normal" 
business;  for  while  machine  tool  builders  are  still  booking 
orders  on  six  to  twelve  months'  delivery,  the  conditions  are 
unsatisfactory  both  to  them  and  to  their  customers. 

The  prosperity  of  the  machine  tool  industry  is  of  course 
dependent  on  the  prosperity  of  manufacturers  generally;  and 
the  true  test  of  the  future  is  to  be  found  in  general  conditions 
rather  than  in  special  ones  dependent  on  war  orders.  If  our 
industries  generally  are  busy  it  goes  without  saying  that 
prosperity  is  general — that  even  railroads  will  make  money, 
and  with  the  changed  public  sentiment  in  regard  to  them 
and  the  enormous  amount  of  liquid  capital,  it  will  be  easy 
to  finance  their  requirements  for  new  equipment,  which  as 
every  one  knows  is  badly  needed.  Active  railroad  buying 
alone  will  exert  an  even  more  powerful  influence  on  the  gen- 
eral situation  than  the  automobile  industry  has  done  and  is 
now  doing.  But  railroads  will  hardly  begin  buying  actively 
at  prevailing  prices. 

A  careful  and  extended  inquiry  among  representative  firms 
covering  the  entire  country  indicates  a  general  industrial 
revival — slow  in  some  sections,  active  in  others.  Industries 
dependent  upon  material  made  in  Germany  are  the  exceptions. 
Manufacturers  who  sell  to  enterprises  of  widely  varied  char- 
acter, in  no  way  connected  with  war  business,  report  a  steady 
and  increasing  demand  for  their  products.  They  say  that 
many  plants  not  turning  out  war  material  have  a  large  amount 
of  business  booked  which  they  are  unable  to  go  on  with  be- 
cause they  cannot  get  the  raw  material,  and  this  applies  to 
domestic  as  well  as  imported   supplies.     They  also  say  that 


the  activity  due  to  war  business  will  slowly  decrease,  that 
domestic  business  is  waiting  to  take  its  place,  and  that  as 
this  process  goes  on  "the  habit  of  prosperity  will  become  estab- 
lished and  we  will  go  on  at  a  good  pace." 

Manufacturers  generally  are  wisely  resisting  temptation  to 
overbuild;  the  great  extensions  being  put  up  by  concerns  who 
have  obtained  enormous  war  contracts  have  been  figured  on  a 
basis  that  insures  the  manufacturers  a  return  sufficient  to 
include  the  cost  of  additional  plant  as  well  as  a  profit  on  the 
product.  Those  who  are  extending  plants  on  any  other  basis 
are  taking  big  risks,  and  this  is  particularly  true  of  machine 
tool  plants.  The  output  of  machine  tools  before  the  war  was 
ample  for  all  requirements,  and  will  be  no  less  when  the  war 
ends.  Outsiders  who  are  anxious  to  join  the  war  game  are 
advised  to  proceed  with  caution.  Those  already  in  are  familiar 
with  its  drawbacks,  the  first  of  which  is  the  scarcity  and 
high  price  of  material  and  the  difficulty  of  getting  satisfactory 
labor.  Something  like  a  famine  now  exists  in  certain  domestic 
materials,  and  only  a  let-up  in  demand  will  remedy  that. 

Everyone  expects  a  period  of  readjustment  to  follow  the 
war;  and  the  length  of  that  period  will  depend  upon  the 
impetus  our  industries  have  attained  before  peace  comes.  As 
the  continuance  of  our  prosperity  is  dependent  to  a  considera- 
ble extent  on  the  duration  of  the  war,  the  longer  it  does  con- 
tinue the  better  we  should  be  prepared  for  its  close.  There 
is  unfortunately  no  indication  of  peace  before  another  winter, 
and  in  the  interval  it  seems  to  us  that  the  production  of  all 
kinds  of  war  material  in  this  country  will  gradually  slacken, 
while  our  home  demand  will  steadily  increase,  so  that  the 
speed  of  both  these  movements  will  more  nearly  approach  nor- 
mal. This  readjustment  period  has  already  begun,  and  when 
peace  comes  and  with  it  changed  conditions,  we  should  be  In 
a  great  measure  prepared  for  them. 
«     *     « 

CHANNELING    MACHINES 

The  general  use  of  inflammable  building  materials  is  one 
cause  of  the  appalling  annual  fire  waste  of  the  United  States. 
In  the  larger  cities,  measures  have  been  taken  to  prevent  the 
destruction  of  buildings  by  requiring  them  to  be  of  slow-burn- 
ing construction,  or  semi-fireproof.  No  building  even  though 
made  of  non-inflammable  material  can  be  regarded  as  fireproof 
if  it  contains  large  quantities  of  wooden  furniture  or  in- 
flammable goods.  The  intensity  of  heat  generated  in  a  con- 
flagration is  so  great  as  to  destroy  concrete,  steel  and  other 
non-inflammable  building  materials.  But  the  use  of  these 
materials  in  buildings  greatly  reduces  the  fire  risk. 

The  demand  for  steel  window  sashes,  window  frames  and 
doors  has  developed  a  new  industry  in  sheet  metal  working, 
that  is,  the  forming  of  sheet  metal  into  hollow  sections  of 
varied  cross-sectional  shapes  by  the  so-called  channeling  ma- 
chines. These  machines  are  of  the  rolling  mill  type,  ingen- 
iously devised  to  laterally  fold  sheet  metal  stock  into  a  great 
variety  of  moldings,  ogees,  fillets  and  other  shapes  by  a  con- 
tinuous process.  The  metal  is  fed  to  the  machine  in  long 
strips,  and  is  shaped  by  the  rolls,  leaving  the  machine  per- 
fectly formed.  The  advantages  of  the  channeling  process  are 
rapidity  of  manufacture,  saving  of  material,  simplicity  of 
equipment  and  ease  with  which  patterns  can  be  changed. 

While  beading,  folding  or  seaming  of  sheet  metal  by  rolls 
was  developed  very  early  in  the  tinsmith's  trade,  the  design  of 
channeling  rolls  such  as  are  required  in  the  manulacture  of 
architectural  shapes  is  something  with  which  comparatively 
tew  designers  are  familiar.  The  rolls  are  required  to  bend  the 
material  laterally  and  to  draw  It  through  the  machine  by  their 
tractive  effort.  Variations  in  diameter  must  be  compensated 
for  in  gearing  ratios,  and  other  expedients  resorted  to  in  order 
to  accomplish  the  desired  end  with   a  minimum   of  friction. 

The  uses  to  which  sheet  metal  shapes  produced  by  the  chan- 
neling process  are  put  are  many.  Not  only  may  shapes  peculiar 
to  architecture  be  clieaply  made,  but  many  other  shapes  use- 
ful in  machine  construction,  furniture  manufacture,  concrete 
molding  and  other  lines  as  well.  Channeling  may  be  regarded 
as  a  special  development  of  press  work  in  which  bending 
rolls,  working  the  piece  progressively,  take  the  place  of  recipro- 
cating tools  in  the  punch  press. 
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THE   EXPORTATION   OF   AMERICAN 
MACHINE  TOOLS 

BY  GEOROK    R    WOODS* 

Europe  is  our  best  export  market  for  machine  tools,  the 
volume  of  business  jumping  from  $4,800,000  in  1910  to  $12,- 
260,000  in  1913.  The  grand  total  of  our  machine  tool  exports 
throughout  the  world  in  1913  amounted  to  $16,100,000,  this 
being  5.35  per  cent  of  the  total  of  our  iron  and  steel  exports. 
For  the  year  1915  (December  estimated)  our  machine  tool 
exports  will  total  about  $39,000,000,  this  being  13.33  per  cent 
of  our  iron  and  steel  exports  in  1913  and  equal  to  our  total 
exports  of  agricultural  implements  for  that  year. 

Our  machine  tool  exports  this  year  will  also  exceed  our 
automobile  exports  In  1913  and  come  within  $13,000,000  of 
equalling  the  exports  of  cotton  manufacturers   in   1913. 

To  show  the  relative  importance  of  export  fields,  reference 
should  be  made  to  Table  I  showing  the  consumption  of  ma- 
chine tools  in  1913  by  continents.  This  table  also  shows  the 
volume  of  business  done  by  Germany  in  the  same  period. 

TABLE  I.    EXPORTS  OF  MACHINE  TOOLS  IN   1913  BY 
THE  UNITED  STATES  AND  GERMANY 

rultcd  Stall's  Ocruiauy 

Europe    $12,268,677  $17,992,539 

North  America   2,554,420  453,568 

South  America   571,919  842,457 

Asia    202,620  364,903 

Australia    460,825  54,978 

Africa   37,031  


$16,095,492  $19,708,445 
Before  analyzing  the  European  market,  which  is  of  most 
importance,  brief  comment  should  be  made  on  the  situation 
elsewhere.  Before  the  war  Germany  led  the  United  States 
in  South  America  and  in  Asia,  but  notwithstanding  the  appeals 
made  by  industries  in  that  territory  during  the  war  no  special 
effort  has  been  made  by  American  manufacturers  to  intrench 
themselves  in  these  German  fields  because  of  the  enormous 
volume  of  our  European  business.  Consequently,  the  conclu- 
sion of  the  war  will  not  find  the  American  machine  tool  indus- 
try in  any  better  position  in  Asia  or  in  South  America.  In- 
(luirles  from  China,  Japan  and  Argentina  are  being  ignored 
today  because  no  deliveries  can  be  made;  Europe  takes  prac- 
tically all  machine  tools  now  exported.  If  American  machine 
tool  builders  continue  to  make  themselves  dependent  on 
Europe  for  their  export  business,  it  is  expedient,  to  say  the 
least,  that  a  careful  study  be  made  of  that  field  and  reference 
is  invited  to  Table  11,  which  gives  an  analysis  of  the  Euro- 
pean market  by  countries.  This  table  also  shows  the  volume 
of  business  done  by  Germany  during  the  same  period. 

TABLE  II.    EXPORTS  OF  METAL  WORKING  MACHINERY 
TO  EUROPE  DURING  1013 

Fi-oiii  From 

(:,iniiiri.T  Dnlted  Stnlos 

Austria-Hungary   $3,047,775         $      600.593 

Belgium    1,798,104  786,679 

Bulgaria    23,177  13 

Denmark    288,634  84,753 

Finland    66,420  24,947 

France   3,208,936  1,936,908 

Germany 3,175,188 

Greece    2.310 

Italy 1,545,043  437,910 

Netherlands    981,249  260,893 

Norway    192,962  79,366 

Portugal    61,715  1,391 

Roumauia   143,374  110 

Russia  in  Europe 3,524,251  1.088,751 

Spain    405.687  109.624 

Sweden    462,731  241,373 

Switzerland    698,274  17,108 

Turkey  in  Europe 37.460  3.105 

United  Kingdom   1.486,582  3.417.655 


$17,972,374         $12,268,677 


'  Address:  Natlonitl  City  Bank.  53  W«ll  St..  New  Xork  Clly. 


Among  the  many  questions  that  assert  themselves  upon 
studying  this  table,  we  give  for  instance: 

Assuming  that  the  Central  Powers  are  prejudiced  against 
American  machine  tools,  will  Germany  be  able  to  supply 
the  $3,700,000  worth  of  machine  tools  which  she  and 
Austria  purchased  in  America  in  1913? 

Assuming  that  Germany  attempts  to  regain  her  posi- 
tion in  Russia,  will  she  find  the  United  States  prepared 
to  diminish  the  annual  business  of  $3,500,000  which  Ger- 
many did  there  before  the  war? 

Will  the  United  States  be  prepared  to  get  any  part  of 
Germany's  share  of  Belgium's  machine  tool  business 
which,  in  1913.  amounted  to  $1,800,000? 

Assuming  that  the  Central  Powers,  which  purchased 
$3,700,000  worth  of  American  machine  tools  in  1913  are 
not  prejudiced  against  the  United  States,  will  we  be  able 
to  take  care  of  Germany  and  Austria  as  well  as  other 
nations  who  will  all  probably  want  more  machines  than 
heretofore? 

Considering  that  Switzerland,  because  of  the  war.  has 
not  been  able  to  make  her  annual  purchases,  amounting 
to  about  $1,000,000  worth  of  machine  tools,  will  Americans 
be  prepared  for  the  sudden  and  heavj'  demand  from  that 
country? 

In  conclusion,  mention  should  be  made  of  the  economic 
changes  which  are  taking  place  today.  No  manufacturer  can 
afford  to  wait  for  the  next  census  of  1920  to  ascertain  the  con- 
dition of  our  commercial  growth,  for  the  moving  finger  of  the 
statistician  is  daily  recording  signiHcant  facts  which  merit 
the  earnest  consideration  of  every  machine  tool  builder. 

One  fact  which  demands  attention  is  that  this  country  Is 
becoming  a  manufacturing  nation;  in  the  year  1914  our 
exports  of  food  stuffs  were  18  per  cent  as  against  44  per  cent 
in  1894.  and  our  manufacturing  products  were  47  per  cent  of 
our  exports  in  1914  as  against  23  per  cent  in  1894.  Many 
other  figures  are  available  showing  the  grow^th  of  this  country 
as  a  manufacturing  nation,  and  having  reached  such  a  period 
it  is  necessary  for  us  to  study  intensively  our  foreign  mar- 
kets and  prepare  to  obtain  that  amount  of  export  business 
which  is  indispensable  to  our  prosperity. 
«     •     * 

PLATINUM  $100  AN  OUNCE 
The  demand  for  platinum  for  utensils  used  in  the  manufac- 
ture of  acids  has  created  such  a  shortage  that  the  price  has 
risen  to  $100  an  ounce,  and  very  little  is  to  be  obtained  at  any 
price.  The  Russian.  French  and  German  governments  have 
placed  an  embargo  on  the  exportation  of  platinum,  because  of 
the  great  need  of  it  at  home.  The  acids  that  make  the  use  of 
platinum  utensils  necessary  are  used  in  great  quantities  in  the 
manufacture  of  war  munitions.  At  the  present  price,  platinum 
costs  more  than  four  times  as  much  as  gold.  The  develop- 
ment of  chemical  industries  in  which  platinum  is  used,  and  Its 
popularity  for  Jewelry  are  two  great  contributing  causes  for 
the  demand.  During  the  period  following  the  Civil  War 
platinum  was  comparatively  cheap.  It  could  then  be  obtained 
for  from  $5  to  $10  an  ounce,  and  as  late  as  1905  the  price 
was  only  $18.50  an  ounce;  in  1911  it  had  Jumped  to  $46  an 
ounce,  and  in  1914  it  had  dropped  to  $42  an  ounce.  Since 
then  the  price  has  been  going  steadily  upward,  until  it  has 
reached  the  present  unprecedented  price  of  $100  an  ounce. 
•  •  • 
Howard  W.  Dunbar  of  the  Norton  Grinding  Co..  cftUs  atten- 
tion in  the  October  number  of  (Irits  ami  Griiul.t  to  the  import- 
ance of  providing  belts  on  grinding  machines  of  uniform 
thickness  throughout  their  length.  The  slightest  variation  In 
thickness  either  where  an  "endless"  belt  is  Joined  together  or 
where  a  lacing  or  other  material  is  used  will  set  up  a  vibra- 
tion in  the  parts  with  which  the  belts  are  connected.  Tills 
vibration  if  of  sufficient  magnitude  will  be  transmitted  to  the 
wheel  or  the  work  and  the  result  will  be  chatters  or  niottlcsi. 
This  applies  especially  to  the  belts  in  close  proximity  to  the 
wheel  and  work.  Never  replace  an  endless  belt  with  one 
carrying  wire  lacing  or  any  other  form  of  lacing  that  ^ves 
a  "bump"  as  it  passes  over  the  pulley,  if  sniotilh  work  Is 
desired  in  finishing.  Belts  should  be  of  the  proper  width  to 
transmit  the  power  required  and  must  be  maintained  at  a 
constant  uniform  tension.  Care  must  be  taken  to  prevent  oil 
and  grease  from  getting  on  the  belts.  Poor  belting  should 
be  avoided,  as  it  stretches  in  spots,  resulting  In  uneven  thick- 
nesses and  un-uniform  tension. 
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Fig.    1.     Transfer   Xruck,    Auxiliary   Table,    Bench  Truck   and   Stock  Back 


Fig.    2.     Shaft    Assembling    Bench    with   Three    Stock   Backi    in   FUo* 


ASSEMBLING  METHODS  OF  THE  JONES  &  LAMSON  MACHINE  CO. 


APPLICATION     OF     THE    HIGHLY     SYSTEMATIZED     METHODS     OF    AUTOMOBILE    FACTORIES    IN    MACHINE     TOOL    WORK 

BY    EDWARD    K.  HAMMOND' 


THE  machine  tool  builder  who  is  being  shown  through 
one  of  the  large  automobile  factories  is  bound  to  be 
impressed  by  the  results  obtained  from  the  highly 
systematized  assembling  methods  employed  in  these  plants. 
But  he  is  likely  to  regard  this  merely  as  a  case  in  which 
scientific  management  has  produced  gratifying  results  and 
fail  to  see  any  possibility  of  applying  similar  methods  in  his 
own  shops.  However,  these  methods  are  capable  of  wide  ap- 
plication— after  making  suitable  modifications  to  adapt  them 
to  existing  conditions.  It  is  the  purpose  of  the  present  article 
to  describe  the  way  in  which  such  highly  systematized  assemb- 
ling methods  were  applied  in  the  factory  of  the  Jones  & 
Lamson  Machine  Co.,  Springfield,  Vt.,  and  the  conditions 
which  led  to  their  employment.  Credit  for  the  development 
of  this  plan  is  due  to  Ralph  E.  Flanders,  general  manager  of 
the  firm. 

It  is  an  axiom  of  factory  administration  that  the  greatest 
return  will  be  obtained  from  labor  by  arranging  working 
conditions  in  such  a  manner  that  the  men  will  be  required 
to  move  about  the  shop  as  little  as  possible.  The  method  of 
assembling 
which  is  to  be 
described  in  the 
following  article 
is  employed  on 
all  parts  which 
go  to  make  up 
the  headstocks 
of  Jones  &  Lam- 
son flat  turret 
lathes,  includ- 
ing the  shafts 
for  the  lathe 
headstocks.  A 
study  of  the 
methods  of  as- 
sembling f  o  r  - 
merly  employed 
in  the  factory 
revealed  the  fact 
that  a  large 
amount  of  time 
was  spent  b  y 
the  men  in  go- 
ing to  the  store- 
Fig.  3.     Design  of  Shaft  Assembling  Bench — note 


room  for  supplies.  In  delivering  the  work  which  they  had 
completed  to  the  next  department,  and  in  various  wasteful 
ways  which  were  fostered  by  the  conditions  existing  m  the 
shop.  A  further  defect  lay  in  the  fact  that  it  was  difficult 
to  keep  an  accurate  record  of  the  supplies  used. 

With  the  view  of  overcoming  these  difficulties  it  was  decided 
to  develop  a  method  which  would  provide  for  delivering  the 
necessary  parts  to  each  man  employed  in  the  assembling  de- 
partment, so  that  he  could  carry  on  his  work  without  the 
necessity  of  going  to  the  stock-room.  There  are  two  obvious 
advantages  in  such  a  plan;  the  possible  loss  of  parts  is  avoided 
and  the  time  of  the  assembler  is  saved,  as  the  delivery  of 
parts  from  the  stock-room  can  be  looked  after  by  a  boy  whose 
time  is  of  little  value.  The  assembling  department  was  then 
laid  out  in  such  a  way  that  the  work  would  move  in  a  con- 
tinuous circuit,  and  its  transfer  be  simplified  as  far  as 
possible. 

It  has  been  mentioned  that  the  method  is  employed  in 
assembling  lathe  headstocks,  and  in  the  department  where 
this  work  is  done  each  employe  is  assigned  to  a  bench  fitted 

with  a  vise, 
arbor  press  and 
the  necessary 
tools.  The  parts 
are  transferred 
from  the  s  t  o  ck- 
room  to  the  as- 
sembling depart- 
ment in  bins, 
each  of  which 
carries  all  the 
necessary  gears 
and  other  parts 
required  for  one 
or  more  com- 
plete shafts  or 
other  unit  as- 
semblies. The 
bin  in  which 
these  parts  are 
contained  is  sup- 
ported  on  a 
small  truck  car- 
rled  on  the 
stand  shown  in 
Fig.  1.  which  is 
Looking  Device  for  holding  Bench   Trucks  in  Place  made    SO    that    it 
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Fig.  4.     Design  of  Bench  Truck 


may  be  couveniently 
moved  by  an  elevat- 
ing truck. 

Fig.  2  shows  a 
view  of  one  of  the 
shaft  assembling 
benches;  the  truck 
carrying  a  bin  full 
of  supplies  is  backed 
up  so  that  the  tracks 
on  tlie  stand  are  in 
line  with  tracks  lo- 
cated at  the  back  of 
the  assembling 
bench.  The  latch 
which  holds  the 
small  truck  in  place 
on  the  stand  is  then  released  and  this  "bench  truck,"  as 
it  is  called,  Is  then  run  onto  the  tracks  on  the  bench  and 
locked  in  place.  At  the  time  a  bin  full  of  parts  Is  delivered 
to  the  assembling  bench,  a  truck  and  empty  bin  is  run  off  at 
the  opposite  end  of  the  bench  and  returned  to  the  stock-room 
where  it  is  filled  with  parts  ready  for  delivery.  Each  bin 
full  of  parts  is  delivered  from  the  stock-room  against  a  signed 
order  from  the  foreman  of  the  assembling  department. 

Construction  of  Assembllnir  Benches  and  Bench  Trucks 

Fig.  3  shows  a  plan  view,  and  front  and  end  elevations  o£ 
one  of  the  assembling  benches.  It  will  be  seen  from  this  illus- 
tration that  the  tracks  for  the  bench  trucks  are  located  slightly 
below  the  working  surface  of  the  bench  for  the  purpose  of 
bringing  the  lowest  compartments  of  the  stock  bins  level 
with  the  bench  and  placing  all  compartments  within  easy 
reach  of  the  operator.  It  will  be  evident  that  some  provision 
must  be  made  for  securing  each  of  the  bench  trucks  in  place. 
This  is  effected  by  latches  A  which  engage  each  side  of  a  lug 
cast  on  the  bottom  of  the  truck  body.  When  a  truck  is  run 
into  place  on  the  bench  or  moved  from  one  station  to  another, 
the  latches  A  are  released  by  turning  handles  B  which  cause 
the  latches  to  drop  to  a  horizontal  position  and  release  the  lug 
on  the  truck.  Plan,  elevation  and  cross-sectional  views  of  one 
of  the  bench  trucks  are  shown  in  Fig.  4,  and  the  lug  provided 
for  locking  the  truck  in  place  on  the  bench  is  shown  at  C. 

It  will  be  seen  that  the  front  corners  of  the  bench  are 
beveled  off,  the  purpose  being  to  enlarge  the  opening  between 
adjacent  benches  so  that  it  is  an  easy  matter  to  back  the 
elevating  trucks  into  place.  Cleats  are  provided  on  the  floor 
at  the  end  of  each  bench  which  engage  the  legs  of  the  stands 
on  which  the  bins  are  brought  out  from  the  stock-room,  thus 
locating  them  in  such  a  position  that  the  tracks  are  in  line 
with  the  tracks  on  the  assembling  bench.  Fig.  1  shows  a 
stand  with  two  sets  of  tracks,  it  being  originally  intended  to 
send  out  two  bins  full  of  parts  at  a  time,  but  subsequent 
experience  showed  this  idea  to  be  impractical,  and  new  stands 
are  now  being  made  which  only  provide  for  carrying  a  single 


bin.  These  stands 
will  be  arranged 
with  wheels  so  that 
the  use  of  the  elevat- 
ing truck  will  be  dis- 
pensed with. 

Taking'  the  Machine 
to  the  Work 

The  idea  of  mak- 
ing it  unnecessary 
for  the  workmen  to 
leave  their  places  in 
the  factory  has  been 
carried  a  step  fur- 
ther    by     providing 

u»ed  for  lupportlnff  Stock  Racks  ^    .  ,       ,    .,,. ,_„ 

portable  drilling  ma- 
chines for  use  in  the  assembling  department.  One  of  these 
machines  is  shown  in  Fig.  7,  and  reference  to  this  illustration 
will  show  that  the  equipment  consists  of  an  "Avey"  bench 
drill,  made  by  the  Cincinnati  Pulley  Machinery  Co.,  which  Is 
mounted  on  a  atand  used  in  connection  with  an  elevating 
truck.  It  will  be  evident  that  the  Individual  motor  drive 
makes  it  possible  to  connect  with  the  electric  circuit  in  any 
part  of  the  shop  where  the  machine  is  to  be  used.  The  need 
of  a  drilling  machine  in  the  assembling  department  is  due 
to  the  fact  that  it  is  necessary  to  drill  pin  holes  in  the  shafts 
at  the  time  the  assembling  is  done  in  order  to  get  exactly 
the  required  relation  between  the  different  parts  for  the 
machines. 

In  the  single-spindle  Jones  &  Lamson  lathe  there  are  five 
shafts  in  the  headstock  and  these  shafts  are  not  only  ot  dif- 
ferent sizes,  but  some  of  them  are  ot  different  sizes  at 
opposite  ends.  On  this  account,  special  arrangements  must 
be  made  for  supporting  each  of  the  shafts  in  a  horizontal 
position  on  the  drill  press  table.  A  universal  V-block  fixture, 
shown  in  Fig.  7,  provides  for  holding  all  classes  of  shafu. 
the  arrangement  consisting  of  V-blocks  which  may  be  adjusted 
vertically  In  order  to  bring  them  to  the  required  position;  and 
before  starting  to  drill  a  hole  the  position  of  the  work  is 
tested  with  a  spirit  level  to  see  that  the  shaft  is  exactly  hori- 
zontal. It  has  been  mentioned  that  the  stands  on  which  these 
drilling  machines  are  mounted  are  so  designed  that  an  ele- 
vating truck  may  be  used  for  moving  the  machine  about  the 
factory;  but  as  in  the  case  of  the  stands  for  the  stock  bins. 
it  is  intended  to  apply  wheels  so  that  the  use  of  a  truck  will 
be  unnecessary. 

The  head  assembling  department  of  the  Jones  &  Lamson 
Machine  Co.  occupies  one  complete  bay  In  the  factory  and  Is 
arranged  with  a  row  of  benches  down  each  side.  There  are 
two  types  ot  lathe  heads  to  be  assembled,  i.  c,  the  heads  of 
the  single-spindle  and  double-spindle  machines,  and  the  as- 
sembling of  these  two  types  of  heads  is  done  on  benches 
located  at  opposite  sides  of  the  bay.  The  conditions  are  essen- 
tially the  same  in  both  cases,  so  it  will  merely  be  ne<essary 
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Fig.   6.     Rack  which  holds  Assembled  Shafu  for  Two  Complete  Headstocks 


Fig.    6.     Bead   Auembling  Stajid   vith   Haadatack   in    Place 
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to  refer  to  one  class  of  work;  the  as- 
sembling of  headstocks  for  the  single- 
spindle  machines  has  been  selected  for 
the  purpose  of  description.  There  are 
two  benches  on  which  are  assembled 
all  the  shafts  for  the  lathe  heads,  and 
two  benches  for  the  use  of  the  men  em- 
ployed in  fitting  and  assembling  these 
shafts  and  other  parts  into  the  head- 
stock  castings. 

The  method  by  which  the  parts  are 
delivered  from  the  stock-room  has  al- 
ready been  referred  to,  and  there  is 
little  more  to  be  said  about  the  work  of 
assembling  the  shafts  beyond  the  fact 
that  special  stands  are  provided  on 
which  the  complete  shafts  are  stacked 
pending  their  delivery  to  the  men  who 
assemble  them  in  the  headstocks.  One 
of  these  racks  is  shown  in  Fig.  5,  from 
which  it  will  be  seen  that  brackets  are 
provided  for  holding  the  shafts,  these 
brackets  being  faced  with  soft  brass 
to  prevent  scoring  the  bearings.  Each 
rack  has  a  capacity  for  holding  the 
shafts  required  for  two  complete  head- 
stocks,  and  represents  a  normal  day's 
work  of  one  assembler.  As  the  factory  is  at  present  turning 
out  four  single-spindle  lathes  a  day,  it  will  be  obvious  that  it 
is  necessary  to  have  two  men  employed  in  assembling  shafts. 
The  output  of  these  two  men  is  passed  along  to  the  two  head 
assemblers  where  the  bearing  linings  are  fitted  into  the  head- 
stock  castings  and  the  shaft  is  assembled  in  place.  Special 
assembling  stands  are  used  to  support  the  work,  as  shown 
in  Pig.  C,  and  electric  hoists  are  provided  on  each  side  of 
the  assembling  department  to  assist  the  men  in  lifting  heavy 
parts,  one  of  these  hoists  being  shown  in  Fig.  8.  These  hoists 
are  arranged  on  I-beam  trolleys  which  extend  the  whole 
length  of  the  bay  directly  over  the  space  in  which  the  as- 
sembling stands  and  shaft  racks  are  located,  so  that  the 
hoists  may  be  used  if  necessary  at  any  bench.  It  should  be 
noted,  however,  that  they  are  in  general  use  only  at  those 
benches  where  the  headstock  castings  themselves  are  han- 
dled, as  shown  in  Pig.  8,  inasmuch  as  every  item  of  the 
equipment,  with  the  exception  of  the  assembling  benches, 
is  arranged  to  be  moved  by  elevating  trucks. 

Testing  the  Assembled  Headstocks 

After  each  headstock  has  been  completely  assembled,  it  is 
left  in  position  on  the  stand  and  taken  to  the  testing  depart- 
ment, which  is  located  at  the  end  of  the  bay  where  the  Jathe 
heads  are  assembled.  In  the  testing  department  there  are 
electric  motors  on  the  floor,  to  which  the  headstocks  are  belted 
to  provide  for  making  running  tests.     The  legs  of  the  stand 


Machine   with   Adjust 
for  holding  Shafts 


carrying  the  headstock  are  brought  into 
contact  with  cleats  on  the  floor  which 
locate  the  stand  and  headstock  in  the 
proper  relation  to  the  driving  motor. 
Ji^ach  headstock  is  driven  for  three  or 
four  hours  to  "run  in"  the  bearings  and 
gears,  and  to  be  sure  that  all  parts  of 
the  mechanism  operate  smoothly.  The 
headstock  is  then  ready  to  be  taken  on 
to  the  department  in  which  the  assem- 
Iding  of  the  machines  is  conducted. 

Criticisms  of  scientific  management 
are  often  made  on  the  grounds  that  the 
cost  of  installation  is  high,  that  it  com- 
plicates the  routine  work  of  the  fac- 
tory, and  that  the  benefits  obtained  do 
not  justify  the  trouble  and  expense  that 
have  been  Involved.  In  some  cases 
these  contentions  are  undeniably  true, 
but  in  the  present  instance  it  will  be 
evident  that  the  cost  of  installing  the 
method  was  relatively  low  and  the  work 
of  assembling  has  been  greatly  sim- 
plified rather  than  complicated.  A  con- 
crete idea  of  the  actual  benefits  result- 
ing will  be  gathered  from  the  fact  that 
four  men  are  now  able  to  do  the  work 
for  which  ten  were  formerly  required. 

It  will  be  noted  that,  with  the  exception  of  the  bench  top. 
all  the  equipment  is  of  metal  throughout.  It  could  have  been 
made  very  much  more  cheaply  and  quickly  in  wood,  but  it 
is  the  policy  of  the  shop  to  taboo  wood  wherever  possible, 
from  the  standpoint  of  avoiding  all  fire  risks.  The  shaft 
racks,  in  particular,  are  somewhat  heavier  than  conditions 
require,  and  in  making  further  additions  to  the  equipment 
they  would  be  considerably  lightened. 

It  is  the  hope  to  extend  this  method  of  handling  the  as- 
sembling still  further  as  opportunity  offers,  possibly  to  the 
handling  of  the  machines  themselves,  as  well  as  to  the 
handling  of  the  component  parts. 
•  •  * 
INGENIOUS  FLASHING  SIGNS 
An  ingenious  and  effective  development  of  electric  signs  is 
now  appearing  in  the  larger  cities.  The  signboard  is  com- 
posed of  horizontal  and  vertical  rows  of  incandescent  lights 
closely  spaced.  Any  letter,  figure  or  device  can  be  shown  in 
light  by  switching  in  the  lamps  in  the  required  area  on  the 
board.  This  feature  of  the  sign,  of  course,  is  old,  but  the 
novel  feature  is  that  the  words  travel  along  the  sign,  appear- 
ing at  the  right  and  sliding  off  at  the  left.  The  effect  is  start- 
ling and  fascinating.  Words,  phrases  and  sentences  appear, 
the  letters  moving  at  a  rate  that  easily  enables  one  to  follow 
the  meaning  until  the  legend  is  completed. 


Fi(r.    8.     Head  Assembling  Bench  and  Hoist  provided  for  lifting  Castings 


Fig.   9.     Stand   located  by  Cleats  on  Floor  to  align   Headstock 
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DATA    FOR    MAKING    CORRECTIONS    IN    CUTTING    BLANKS    FOR    REVERSED    AND    SQUARE    BENDS 
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nd    dimensioned    according 


IN  the  May,  1911,  number  of  Machinery,  I  contributed  an 
article  entitled  "Bending  Sheet  Metal  for  Metal  Furniture," 
in  which  a  table  was  presented  that  gave  the  proper 
allowances  to  make  for  the  bends  when  cutting  up  sheet  metal. 
Since  that  time  I  have  compiled  new  tables  that  give  data 
on  allowances  for  square  and  reversed  bends,  which  will  be 
found  particularly  valuable  in  the  metal  furniture  trade  on 
account  of  the  great  variety  of  bends  that  have  to  be  made 
and  the  different  gages  of  metal  that  are  used.  The  data 
presented   in  these  tables  are  based   upon   the  same   formula 


Fi«.    2.     CroM-scction   of   Sheet  KeUl  Bend  dimeiuuiDed   accorduir  to 
New   Method 

sidered  square  bends,  and  those  on  the  opposite  side  reversed 
bends.  It  is  Immaterial  on  which  side  the  dimensions  are 
placed,  as  the  result  will  be  the  same  In  either  case.  In  de- 
termining the  required  length  of  stock  to  cut  off,  the  method 
of  procedure  Is  as  follows:  Count  the  number  of  bends  on 
the  dimension  side  of  the  illustration,  which  is  two  In  the 
case  of  the  work  shown  In  Fig.  2.  Next  count  the  number 
of  bends  on  the  opposite  side,  which  Is  three.  The  total  sum 
of  all  dimensions  given  is  7  Inches.  Now  referring  to  the 
first  vertical  column  of  Table  II   for  the  horizontal   line  2-3, 


TABLE  I.     CORRECTIONS  FOR  BENDS  IN  CUTTING  BLANKS  FOR  SHEET  METAL.  WORK 
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that   was   used    in    calculating   the   results   presented   in    May, 
1911.     This  formula  is  as  follows: 

1.G7  X  number  of  bends  x  gage  =  X 
where  X  Is  the  amount  to  be  deducted  from  the  sum  of  the 
outside  bend  dimensions,  to  compensate  for  elongation. 

Using  the  table  presented  in  my  previous  article,  It  would 
be  necessary  to  know  the  dimensions  shown  in  Fig.  1  and  to 
deduct  for  five  bends  in  sheet  metal  of  the  proper  gage,  in 
order  to  arrive  at  the  required  length  of  blank  to  cut  off. 
Fig.  2  shows  the  dimensions  given  in  accordance  with  the 
method  followed  in  the  present  tables,  and  it  is  Important 
that  the  dimensions  should  not  be  given  as  shown  in  Fig. 
1,  owing  to  the  system  which  is  now  employed.  Bends  on 
the   side   the   dimensions   are   given   on    In    Fig.   2   are   con- 


and  for  the  vertical  line  for  IS  gage  stock,  il  will  be  found 
that  %  inch  must  be  deducted  from  7  Inches,  making  the 
proper  cutting  length  for  the  blank  6Ts  Inches. 

As  ii  further  example  In  the  use  of  this  method,  consider 
the  case  of  the  bend  shown  in  Fig.  3.  Here  the  sura  of  the 
dimensions  given  Is  8  Inches,  and  there  are  two  "square" 
bends  and  tour  "reversed"  bends.  Referring  to  Table  II  for 
2-4  and  13  gage  stock.  It  will  be  found  that  3/16  Inch  al- 
lowance for  bending  must  be  deducted  from  S  inches,  mak- 
ing the  required  length  of  blank  7  13.  It",  inches.  The  tables 
are  figured  out  in  the  following  manner:  The  sum  of  the  di- 
mensions in  Fig.  3  is  S  inches  and  to  this  we  add  twice  the 
thickness  of  13  gage  stock  for  four  bends,  which  Is  found  to 
be  8  X  0.093S  =  0.7504  inch.  This  amount  is  next  added  to 
S,  which   makes  the  length   .s. 7.^04   inches. 


'Address:  Care  of  Art   Mi'tal   O.nstructlon   Co..   Janw^iown.    N.    T. 

TABLE  II.     CORRECTIONS  FOR  BENDS  IN  CUTTING  BLANKS  FOR  SHEET  METAL  WORK 
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Fir,   8.     Cross-section  of  Sheet  Metal  Bend  considered  in  Second  Example 

From  this  we  deduct  the  elongation  allowance  for  six  bends 
In  13  gage  stock — as  given  in  the  table  previously  published 
— which  Is  found  to  be  0.9375  inch.  The  remainder  of 
7.8129,  or  7  13/16  to  the  nearest  fraction,  is  the  proper  cut- 
ting length.  Subtracting  7  13/16  from  8  gives  a  remainder 
of  3/16  Inch,  which  is  the  allowance  given  in  the  table.  The 
preceding  examples  show  the  advantage  of  the  use  of  a  table 
of  this  character,  and  in  this  connection  it  may  be  stated 
that  the  results  are  reasonably  correct  for  sheet  steel,  brass, 
bronze,  and  aluminum  plates.  It  is  assumed  that  the  bend- 
ing will  be  done  under  ordinary  pressure  conditions  and  that 
a  V-die  will  be  used.  In  calculating  regular  "square"  bends,  the 


masses  of  concrete  or  other  dense  material  that  deadens  the 
vibrations. 

Recognizing  that  higher  speed,  greater  work  and  human  ef- 
ficiency are  promoted  by  a  condition  of  stability,  as  compared 
with  that  of  constant  vibration  in  buildings,  but  that  exact 
data  proving  this  fact  are  difficult  to  obtain,  the  Aberthaw 
Construction  Co.,  Boston,  Mass.,  has  undertaken  an  exhaustive 
Investigation  in  the  effort  to  bring  together  conclusive  evi- 
dence. The  company  will  greatly  appreciate  any  suggestions 
or  reports  of  experience  that  would  be  useful  in  this  connec- 
tion. Experiences  on  any  aspect  of  the  case  will  be  accepted 
if   they   will   assist   in   the   reaching   of   definite    conclusions. 

BROACHING  SQUARE  TAPER  HOLES 
IN  A  BRAKE  LEVER 

The  brake  lever  in  the  Pierce-Arrow  motor  car  is  secured 
to  Its  shaft  by  a  square  taper  seat,  being  bolted  in  place. 
The  method  by  which  this  square  taper  hole  is  cut  at  the 
plant  of  the  Pierce-Arrow  Mfg.  Co.  In  Buffalo,  N.  Y.,  is  in- 
teresting. The  operation  is  performed  on  a  J.  N'.  Lapointe 
broaching  machine,  as  Illustrated  in  the  view  shown  here- 
with. A  faceplate  fixture,  having  four  slots  equi-distantly 
spaced  around  the  circumference,  is  clamped  on  the  head  of 


TABLE  III.  OORREOTIONS  FOR  BENDS  IN  CUTTING  BLANKS  FOR  SHEET  METAL  "WORK 
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table  presented  in  my  previous  contribution  should  be  used; 
this  table  will  also  be  found  in  Machinery's  Handbook. 


"CLEARANCE"  AND  "ALLOWANCE" 
The  expressions  "clearance"  and  "allowance"  may  generally 
be  used  interchangeably  as  terms  signifying  the  difference  be- 
tween working  parts  to  admit  of  motion  and  lubrication.  In 
other  words,  the  clearance  or  allowance  is  the  space  between 
adjacent  parts,  whether  this  space  is  allowed  merely  to  avoid 
interference  or  in  order  to  obtain  different  classes  of  fits. 
The  clearance  allowed  between  different  parts  is  governed  by 
the  conditions  under  which  the  parts  work.  In  the  best 
drafting-room  practice,  the  clearance  is  taken  into  account 
when  giving  the  dimensions  of  individual  parts,  and  is  indi- 
cated on  the  drawing  as  the  actual  size  of  the  part.  For 
example,  if  the  hole  for  a  shaft  is  2  inches  in  diameter  and 
the  clearance  or  allowance  on  the  shaft  is  to  be  0.002  inch, 
then  the  diameter  of  the  shaft  should  be  given  as  1.998  inch. 
If  it  is  permissible  for  the  diameter  of  the  shaft  to  be  0.0005 
inch  larger  or  smaller  than  this  dimension,  then  the  latter 
value  indicates  the  limit  of  accuracy,  and  the  dimension  is 
given  as  1.998  ±  0.0005  inch. 


EFFECT  OF  VIBRATION  ON  MACHINE 
EFFICIENCY 
It  is  generally  recognized  that  machinery  of  all  kinds,  and 
machine  tools  especially,  operate  most  efficiently  when  set  on 
solid  foundations.  Where  it  is  necessary  to  place  machinery 
on  the  upper  floors  of  factory  buildings,  great  care  must  be 
taken  to  have  the  working  parts  in  balance,  as  otherwise  the 
working  of  the  machine  will  set  up  vibrations  destructive 
to  efficient  cutting  action  and  finish.  In  some  cases,  it  is 
necessary  to  provide  false  foundations  in  the  form  of  large 


the  machine  at  the  proper  angle  of  the  taper.  The  brake 
lever  is  first  drilled  with  as  large  a  hole  as  possible,  and 
before  being  put  on  the  machine  is  fitted  with  a  removable 
steel  key  that  engages  one  of  the  four  slots  just  mentioned. 
The  broaching  cut  is  started  with  the  lever  in  one  of  the 
four  positions.  A  cut  is  taken  that  cleans  out  one  corner 
of  the  hole  at  the  required  taper,  and  the  lever  is  then  shifted 
to  the  next  position  and  a  second  cut  taken.  This  procedure 
is  followed  until  the  four  cuts  have  been  made,  when  the  lever 
Is  removed  from  the  faceplate  and  the  key  taken  off  and 
fitted  to  another  lever.  The  result  Is  an  extremely  clean  and 
well  finished  hole.  The  operation  does  not  require  a  skilled 
operator.  C.   L.   L. 
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RECENT  LEGAL  DECISIONS  INVOLVING 
MACHINERY 

Discharge  of  Agent  for  Acceptance  of  Gratuities  from  Seller 

(Missouri)  There  Is  believed  to  exist  among  manufac- 
turers a  custom  of  offering  more  or  less  slight  tokens  of  ap- 
preciation to  buyers  representing  concerns  purchasing  their 
wares.  There  is  reason  to  believe  also  that  frequently  such 
gratuities  are  accepted.  While  the  moral  phase  of  the  ques- 
tion has  doubtless  been  much  debated,  the  courts  have  seldom 
been  called  upon  for  their  view  of  the  proposition. 

In  the  case  of  Wade  v.  William  Barr  Co.,  reported  from 
the  St.  Louis  Court  of  Appeals,  the  question  is,  "Can  an 
agent,  Intrusted  with  discretionary  power  in  the  purchasing 
of  machinery  for  his  principal's  account,  accept,  without  his 
principal's  knowledge  and  consent,  presents  or  gratuities  of 
substantial  value,  consistently  with  the  confidence  reposed  in 
him?"  and  is  declared  to  be  a  question  for  the  jury. 

"The  Jury  had  the  evidence  of  the  whole  transaction  before 
them,  the  amount  of  the  gifts,  the  amount  of  the  dealings  of 
plaintiff  with  those  from  whom  he  purchased  for  defendant, 
as  well  as  the  times  when,  and  circumstances  under  which, 
they  were  given.  They  were  all  given  at  Yuletide;  were 
Christmas  gifts;  given  at  the  time  when  all  the  world  is  full 
of  charity  and  good  will;  when,  as  we  are  told,  even  soldiers 
in  opposing  trenches  and  in  deadly  struggle  stop  and  make 
gifts.  Who  would  say  that  in  such  acts  these  soldiers  were 
disloyal  to  their  cause?  AH  the  facts  being  present  as  here, 
the  issue  tendered  as  here,  in  an  action  at  law  as  here,  it  was 
for  the  jury  to  say  whether,  on  these  facts,  they,  "as  reasonable 
men,'  'acting  reasonably,'  would  say  the  gifts  were  'substantial 
gifts'  and  were  bribes;  whether  under  color  of  gifts  at  such 
a  time  and  of  such  character,  a  corrupting  motive  lay  back 
of  their  giving  or  receipt.  We  decline  to  say  here,  as  a  mat- 
ter of  law,  that,  on  the  evidence,  the  receipt  of  such  gifts, 
under  like  circumstances,  is  to  be  conclusively  held  to  be  an 
act  Justifying  the  discharge  of  the  agent.  In  brief,  we  hold 
that,  on  its  facts  and  issues  made,  this  was  a  case  for  the 
Jury."     (Wade  v.  WiUiam  Barr  Co.,  Ill  8.  W.  668.) 

New  Yorli  Smoke  Nuisance  Law  Not  Effective  In  New  Jersey 

(New  York)  The  resulting  effect  in  New  York  of  a  nuisance 
in  another  state  is  not  punishable  in  New  York  according 
to  the  holding  in  Richmond  Co.  court  In  People  v.  Interna- 
tional Nickel  Co. 

Smoke  and  noxious  vapors  from  defendant's  factory  in  New 
Jersey  were  blown  over  to  New  York  "injuring  a  considerable 
number  of  persons." 

In  disposing  of  the  case  the  court  said:  "The  serious  ques- 
tion presented  here  is  whether  or  not  the  acts  constituting 
the  crime  as  defined  by  this  section  occurred  within  the  limits 
of  the  state  of  New  York.  The  indictment  clearly  sets  forth 
that  all  of  the  acts  complained  of,  as  a  result  of  which  the 
gases  and  other  deleterious  fumes  were  wafted  by  the  winds 
to  the  county  of  Richmond,  occurred  in  the  city  of  Bayonne, 
state  of  New  Jersey.  I  fail  to  find  from  a  close  examination 
of  the  indictment  that  the  defendant  has  done  or  failed  to 
do  any  act  or  acts  within  the  boundaries  of  the  state  of  New 
York  that  would  give  this  court  jurisdiction. 

"It  Is  undoubtedly  true,  as  contended  by  the  learned  district 
attorney,  that  the  result  or  effect  of  the  acts  of  the  defendant 
corporation  done  in  the  state  of  New  Jersey  is  felt  in  the 
county  of  Richmond  and  state  of  New  York,  and  causes 
annoyance  to  the  inhabitants  thereof,  which  acts,  resulting  in 
the  same  annoyance,  if  committed  within  the  county  of  Rich- 
mond or  the  state  of  New  York,  would  constitute  a  nuisance 
as  defined^ by  this  section  of  the  Penal  Law.  Can  the  defend- 
ant, therefore,  be  indicted  for  the  effect  or  results  of  its  acts 
Irrespective  of  the  acts  themselves?  I  think  not.  (People  v. 
International  Nickel  Co.,  i5,i  N.  Y.  S.  156.) 

No  Property  Rights  In  Machine  Patent 

(Federal)  Where  plaintiff  contracted  to  invent  and  manu- 
facture certain  special  bottling  machinery  for  defendants,  the 
contract  providing  that  the  defendants  should  have  an  interest 
in  the  machines  or  in  any   patents  thereon   only   when  such 


machines  conformed  with  the  contract,  and  they  did  not  come 
within  the  stipulations,  either  in  output  capacity  or  operative 
cost,  the  contract  further  providing  that  upon  such  failure  it 
should  be  deemed  ended,  there  being  no  provision  giving  the 
defendants  an  interest  in  any  machines,  except  upon  com- 
pliance with  the  stipulations  and  payment  for  fifteen  sets,  a 
conveyance  of  any  letters  patent,  drawings,  etc.,  from  plaintiff 
being  expressly  conditional  upon  the  payment  of  a  royalty, 
defendants,  declining  to  accept  the  completed  machinery  as  a 
compliance  with  the  contract,  could  claim  no  property  right 
in  It,  or  in  patents  covering  it.  (Burpee  v.  Guggenheim,  2S6 
Fed.   ZIJ,.) 

Machinery  must  be  Moved  with  Proper  Appliances 

(Alabama)  Where  the  superintendent  of  a  machine  shop 
knew  that  a  servant  was  inexperienced  In  handling,  or  assist- 
ing in  handling,  heavy  machinery — the  work  in  which  he  was 
engaged — such  superintendent  was  under  duty  to  instruct  the 
servant  as  to  the  proper  mode  of  working. 

The  servant  may  recover  for  injuries  received  by  the  crush- 
ing of  his  foot  under  heavy  machinery  which  he  was  assisting 
to  move.  Such  recovery  is  on  the  theory  that  an  employe  Is 
entitled  to  a  safe  place  in  which  to  work.  The  machinery  In 
this  case  was  moved  by  use  of  a  tie  and  wedge  Instead  of 
rollers  which  the  court  believed  would  have  been  the  proper 
method.  (Alabama  Fuel  d  Iron  Co.  v.  Ward,  69  S.  621.) 
Use  of  Defective  Appliance 

(Nebraska)  Where  a  transportation  company  employed  for 
a  consideration  to  move  a  heavy  machine  from  the  factory 
of  a  manufacturer  to  the  freight  depot  of  a  railroad  furnishes 
a  broken  or  defective  appliance  for  that  purpose,  by  reason 
of  which  one  of  ttfe  servants  of  the  manufacturer  is  injured 
while  assisting  in  an  effort  to  place  the  machine  on  the 
wagon  of  the  transportation  company,  the  last-named  company 
is  liable  for  damages  to  the  person  injured.  (Wisthlood  v. 
Omaha  Merchants'  Express  d  Transfer  Co.,  75.}  .V.  W.  538.) 
Suitable  Power  Machinery  must  bo  Provided 

(North  Carolina)  The  rule  that  the  master  must  exercise 
ordinary  care  to  provide  a  reasonably  safe  place  to  work  in  and 
furnish  safe  and  suitable  tools  and  appliances  applies  chiefly 
to  power  machinery,  and  not  to  simple  tools  or  to  ordinary 
conditions  requiring  no  special  care  or  provision,  where  the 
defects  are  readily  observable  and  where  there  is  no  good 
reason  to  suppose  that  injury  will  result. 

Where  a  car  repairer  was  injured  by  the  falling  of  a  box 
car  in  which  he  was  replacing  a  rotten  sill,  he  and  his  asso- 
ciate being  in  full  control  with  power  to  choose  their  own 
methods  of  doing  it,  that  the  company  did  not  remove  rubbish 
accumulated  around  the  car,  not  being  the  proximate  cause 
of  the  injury,  constituted  no  breach  of  duty  of  furnishing  a 
safe  place  to  work  In.     (Bunn  v.  Atlantic  Coast  Line  if.  R.,  86 

s.  E.  r,os.) 

•  •    • 

ENAMEL  FOR  PRESERVING  STEEL 
AGAINST  RUST 
Bitumastic  enamel  is  a  compound  which  is  considered 
one  of  the  best  preparations  available  for  the  preservation  of 
steel  against  the  influence  of  the  weather  In  bridges,  cranes, 
roofs  and  ships,  and  other  structures  of  iron  and  steel.  The 
only  manufacturer  of  this  compound  is  Wailes.  Dove  A  Co.. 
Newcastle-on-Tyne.  England.  Bitumastic  enamel  was  selected 
by  the  engineers  of  the  Panama  Canal  out  of  three  hundred 
compositions  which  were  submitted  to  endurance  tests,  to 
protect  the  steel  lock  gates  and  other  steel  structures  used  in 
connection  with  the  canal.  The  total  area  of  steel  surfaces 
covered  by  this  compound  Is  equal  to  about  70  acres. 

•  •     • 

German  silver,  also  known  as  nickel-silver.  Is  an  alloy  of 
copper,  nickel  and  zinc,  the  best  quality  consisting  of  50  per 
cent  copper.  25  per  cent  nickel,  and  2.5  per  cent  tine. 
This  quality,  however,  is  the  most  difflcult  to  work,  but  It 
takes  a  fine  polish  and  Is  frequently  used  for  tableware  to 
Imitate  silver.  When  the  proportion  of  copper  Is  somewhat 
higher,  the  alloy  is  suitable  for  rolling  and  for  drawing 
into  wire. 
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ROUGHING  OUT  FELLOWS  GEAR  SHAPER  CUTTER  BLANKS 


MODIFICATIONS    IN    CONSTRUCTION    OF    GRIDLEY    AUTOMATIC    TO    ADAPT    IT    FOR    WORK 
WHICH    WOULD    OTHERWISE    BE    BEYOND    ITS    RANOE 

BY    EDWARD   K.  HAMMOND' 


WHEN  it  becomes  necessary  to  modify  tlie  construction 
of  a  macliine  tool  in  order  to  adapt  it  for  handling  a 
specific  machining  operation,  the  shop  management 
should  always  limit  the  changes  as  far  as  possible.  The 
reason  for  this  is  that  it  may  be  desired  to  use  the  machine 
for  standard  work  again,  and  the  original  design  is  the  one 
best  suited  to  the  requirements  of  general  classes  of  work. 
In  some  cases  it  is  possible  to  modify  the  design  in  such  a 
way  that  the  change  does  not  limit  the  scope  of  the  machine, 
and  this  is  the  ideal  method. 

A  typical  example  of  the  necessity  which  sometimes  arises 
for  making  changes  in  machine  construction  in  order  to  pro- 
vide for  handling  some  specific  operation  is  seen  in  the  case 
of  the  Gridley  automatic  turret  lathes  which  are  used  by  the 
Fellows  Gear 
Shaper  Co., 
Springfield,  Vt., 
for  roughing  out 
the  blanks  from 
which  cutters 
are  made  for 
the  Fellows  gear 
shaper.  Dissat- 
isfaction was 
felt  with  the  re- 
suits  obtained 
from  the  method 
formerly  e  m  - 
ployed  for 
roughing  out 
these  cutters, 
and  in  consider- 
ing various 
methods  which 
seemed  to  have 
features  to  com- 
mend them,  the 
use  of  the  Grid- 
1  e  y  automatic 
for  roughing  out 
the  blanks  ap- 
peared to  have 
the  greatest 
number  of 
points  in  its 
favor.  But  when  the  subject  was  taken  up  with  the  firm  that 
manufactures  this  machine — the  Windsor  Machine  Co.,  Wind- 
sor, Vt. — it  was  found  that  the  standard  design  did  not  pro- 
vide sufficient  capacity  for  producing  the  cutter  blanks.  Here 
was  a  case  in  which  it  was  required  to  modify  the  construc- 
tion of  the  machine  in  order  to  adapt  it  for  a  special  class 
of  work,  and  the  method  of  making  the  necessary  changes 
has  been  so  cleverly  worked  out  and  applied  that  practically 
no  limitations  have  been  imposed  upon  the  scope  of  general 
work  which  can  be  handled. 

Multiple-blade  hacksaw  machines  are  used  to  cut  off  the 
steel  cutter  blanks  from  bar  stock,  and  in  order  to  provide 
for  holding  these  pieces  it  was  necessary  to  equip  the  Gridley 
automatic  with  a  suitable  form  of  chuck.  A  Garvin  three- 
jaw  air  chuck  was  finally  selected  tor  this  purpose,  but  it  at 
once  became  evident  that  if  it  was  attempted  to  set  this  chuck 
up  in  the  spindle  of  the  machine  there  would  be  insufficient 
capacity  between  the  spindle  and  the  tool-slides.  This  diffi- 
culty was  overcome  by  cutting  off  the  nose  of  the  spindle  and 
mounting  the  chuck  so  that  it  came  right  back  into  contact 
with  the  flange  on  the  spindle.  But  this  change  still  left  the 
machine  with  insufficient  capacity;  this  was  remedied. by  cut- 
ting off  the  end   of  each   tool-slide  to   prevent   interference 


Fig.    1.     Gridley   Automatic  equipped   for 
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between  the  slides  and  the  three-jaw  air  chuck  in  which  the 
work  is  held.  So  far  as  we  know,  this  use  of  an  air  chuck  on 
automatic  machines  was  the  forerunner  of  subsequent  appli- 
cations which  have  been  made  on  a  strictly  commercial  scale. 
Arranged  in  this  way,  the  Gridley  automatic  is  capable  of 
roughing  out  all  sizes  of  Fellows  gear  shaper  cutter  blanks 
which  range  from  3'/2  to  5  inches  in  diameter. 

Equipment  of  the  Gridley  Automatic 

The  Gridley  automatic  equipped  for  this  work  is  shown  in 
Fig.  1;  it  will  be  seen  that  the  blanks  are  held  in  a  hopper  A 
which  delivers  them  to  transfer  chuck  B  carried  by  the  regu- 
lar cut-off  arm  on  the  machine.  A  lock-bar  holds  the  surplus 
blanks  back  while  one  blank  is  being  moved  from  the  trans- 
fer chuck  to  the 
three-jaw  a  i  r 
I  buck  on  the 
spindle  of  the 
machine;  and 
during  the  re- 
turn movement 
of  the  cut-off 
arm,  a  fresh 
b  1  an  k  drops 
from  the  hopper 
into  the  transfer 
chuck,  when  it 
is  ready  to  be 
delivered  to  the 
niachine.  A  reg- 
ular length  stop 
of  the  type  used 
when  the  ma- 
chine is  working 
on  bar  stock  is 
<inploye<^  for 
pushing  the 
blank  into  the 
air  chuck  car- 
ried in  the  spin- 
dle, at  the  time 
when  the  blank 
is  released  from 
the  transfer 
chuck.  This  stop 
is  backed  up  by  a  spring  plunger,  instead  of  having  its  posi- 
tion rigidly  fixed,  so  that  means  are  provided  to  compensate 
for  irregularities  in  the  thickness  of  the  cutter  blanks  as  they 
are  cut  off  from  the  bar.  Another  noteworthy  feature  of  the 
set-up  of  this  machine  is  that  the  air  chuck  is  controlled  by  a 
cam  on  the  drum  C  instead  of  being  operated  by  hand  in  the 
usual  way.  This  method  of  operating  the  chuck  is  essentially 
the  same  as  that  commonly  employed  for  the  control  of  a  col- 
let chuck  for  handling  bar  stock;  and  as  a  result,  the  action 
of  the  niachine  is  entirely  automatic.  It  will  be  seen  from 
Fig.  1  that  the  cam  is  so  arranged  as  to  throw  up  the  lever  D 
which  operates  the  valve  on  the  air  line,  when  it  is  desired  to 
either  release  the  work  or  grip  a  fresh  blank  in  the  chuck. 

The  chuck  is  operated  by  air  at  a  pressure  of  90  pounds 
per  square  inch,  and  the  service  conditions  are  such  that  it 
will  continue  to  hold  if  the  pressure  drops  as  low  as  40  pounds 
per  inch.  But  it  will  be  evident  that  the  failure  of  the  air 
pressure  during  the  time  that  the  machine  is  in  operation 
would  result  in  the  release  of  the  work  and  probable  damage 
of  the  tools.  Danger  of  trouble  from  this  source  has  been 
overcome  by  the  provision  of  an  automatic  belt  shifting  device 
which  is  controlled  by  the  air  pressure.  This  mechanism  is 
shown  at  the  extreme  left  in  Fig.  1,  where  it  will  be  seen  to 
consist  of  a  pointed  plunger  E  which  is  actuated  by  the  piston 
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carried  in  a  small  air  cylinder  F.  As  long  as  the  pressure 
remains  above  55  pounds  per  square  inch — which  allows  a 
liberal  factor  of  safety — the  pointed  plunger  is  held  in  place 
in  the  notched  bar  O  and  the  machine  continues  to  operate, 
but  should  the  pressure  fall  below  the  specified  limit,  the 
plunger  will  be  drawn  back  by  the  action  of  a  spring,  thus 
releasing  the  notched  bar  and  allowing  counterweight  H  car- 
ried by  it  to  operate  the  belt  shifter  and  stop  the  machine. 

Sequence  of  Operations  Performed  on  Grldley  Automatic 

The  transfer  of  the  work  to  the  machine  spindle  has  already 
been  described,  and  the  subsequent  operations  performed  by 
the  Gridley  automatic  are  as  follows;  (1)  drill  (tenter  hole; 
(2)  counterbore  hole;  (3)  ream  hole;  (4)  remove  work  from 
chuck;  (5)  face  across  entire  blank;  this  is  done  during  the 
time  that  the  preceding  cycle  of  operations  is  being  performed. 

In  handling  these  operations  the  method  of  procedure  is  as 
follows:  The  drilling  of  the  center  hole  in  the  cutter  blank 
is  performed  by  a  special  twist  drill  which  is  made  in  the 
factory  from  hot  twisted  stock.  The  second  operation,  coun- 
terboriiig  the  hole,  is  done  with  a  regular  Gridley  offset  boring 
tool.  In  the  third  operation,  which  consists  of  reaming  the 
center  hole,  a  Kelly  reamer  is  employed  that  is  provided  with 
a  boring  tool  set  in  advance  of  the  reamer  for  the  purpose  of 
taking  a  roughing  cut  and  relieving  the  reamer  blades  of  the 
greater  part  of  the  strain.  The  regular  stock  feed  is  used  to 
operate  an  ejector  rod  which  performs  the  fourth  operation  ot 
removing  the  work  from  the  air  chuck.  The  finished  piece 
is  pushed  out  of  the  chuck  onto  a  pin  /  carried  by  the  fourth 
tool-slide,  and  it  will  be  seen  that  this  pin  is  hinged  in  such 
a  way  that  it  drops  down  as  the  turret  revolves  to  bring  the 
next  station  into  the  working  position,  thus  dropping  the  fin- 
ished product.  As  the  turret  continues  to  revolve,  this  hinged 
pin  swings  back  to  the  starting  position,  when  it  is  ready  to 
have  the  next  cutter  blank  pushed  out  of  the  chuck  onto  it. 

The  side  of  the  blank  which  is  faced  oft  on  the  Gridley  auto- 
matic will  be  the  top  of  the  finished  cutter,  and  is  required 
to  have  a  rake  angle  of  5  degrees,  this  result  being  obtained 
by  making  the  required  setting  of  the  head  which  carries  the 
facing  tool.  The  feeding  of  the  tool  over  the  work  is  effected 
by  the  usual  type  of  cam  used  on  the  Gridley  automatic;  this 
cam  is  illustrated  in  Fig.  .■?,  and  has  been  laid  out  in  such  a 
way  that  a  uniform  rate  of  teed  is  obtained  for  the  facing  tool 
regardless  of  the  speed  ot  rotation  of  the  cam-shaft.  The  im- 
portance of  this  point  will  be  appreciated  when  it  is  remem- 
bered that  the  speed  of  the  camshaft  varies  considerably,  ac- 
cording to  whether  one  of  the  turret  tools  is  at  work  or  the 
turret  is  being  indexed  to  the  next  working  position.  It  will 
be  seen  that  in  designing  this  cam,  the  usual  method  ot  pro- 
cedure was  followed,  i.  e.,  that  ot  considering  the  complete 
sequence  of  operations  as  a  circle.     This  circle  was  then  di- 
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vlded  up  into  angles  representing  the  different  operations 
constituting  the  cycle,  and  the  magnitude  of  each  angle  wa« 
made  proportional  to  the  length  of  time  occupied  by  the 
operation  which  it  represents.  In  order  to  develop  the  outline 
of  a  cam  which  will  provide  a  uniform  feed  for  the  facing 
tool,  it  was  merely  necessary  to  make  the  throw  of  the  cam. 
as  laid  off  on  each  radial  line,  inversely  proportionate  to 
the  speed  of  the  cam-shaft,  and  then  connect  the  points  located 
in  this  way. 

Equipment  of  Lathe  tor  Turning  Back  and  Ed^e  of  Blanlcs 
In  the  condition  In  which  they  leave  the  machine,  the  cutter 
blanks  are  finished  on  one  side,  and  the  hole  and  counterbore 
have  also  been  completely  finished.  It  is  still  necessary  to 
form  the  edge  of  the  blanks  and  face  off  the  under  side,  and 
for  this  purpose  an  old  Jones  &  Lamson  turret  lathe  was  con- 
verted into  a  single-purpose  machine.  Here  we  have  another 
example  of  the  problem  which  the  shop  management  faces  in 
adapting  standard  machine  tools  for  handling  specific  opera- 
tions, but  in  the  present  case  the  requirements  of  the  work 
were  such  that  it  was  necessary  to  make  changes  which  re- 
stricted the  machine  to  handling  a  single  class  of  work.  The 
machine  equipped  for  this  purpose  is  illustrated  in  Fig,  2.  and 
Fig.  4  shows  a  detailed  view  of  the  type  of  draw-back  expand- 
ing arbor  on  which  the  work  is  held.  In  setting  the  work  up 
on  this  arbor,  the  blank  is  slipped  Into  place,  after  which  the 
screw  .1  is  tightened  up;  this  re- 
sults in  forcing  the  tapered  sec- 
tion of  the  screw  into  its  seat,  thus 
expanding  the  Jaws  to  give  them  the 
desired  grip  on  the  work.  The  Jaws 
are  serrated  to  increase  their  hold- 
ing power  as  far  as  possible. 

It  win  be  evident  that  the  work 
is  quite  narrow  to  be  carried  by 
this  form  of  holding  device,  and  as 
it  is  necessary  to  maintain  a  defi- 
nite relation  between  the  face  of 
I  lie  work  that  was  finished  on  the 
tlridley  automatic  and  the  edge  of 
the  cutter  which  still  remains  to  be 
machined.  It  is  necessary  to  pro- 
vide a  more  positive  method  of  lo- 
eation  than  could  be  obtained  from 
the  expanding  arbor.  This  means 
of  location  is  afforded  by  the  lever 
/{  which  governs  the  longitudinal 
movement  of  the  arbor  in  the  lathe 
spindle.  To  provide  for  setting  up 
the  work  on  the  arbor,  lever  B 
is  pulled  back  so  that  it  forces  ar- 
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Fig.  4.     Expanding  Draw-back  Arbor  on  which  Cutter  Blanks  are  mounted 

bor  A  out  against  the  resistance  offered  by  compression  spring 
C ;  and  when  lever  B  has  been  pulled  back  to  the  end  of  its 
travel,  it  is  engaged  by  a  lock  which  holds  it  in  that  position. 
The  cutter  blank  is  then  tightened  on  the  arbor  by  the  method 
previously  described,  and  after  this  the  lock  is  disengaged 
from  lever  B,  allowing  the  compression  spring  C  to  pull  the 
arbor  back  into  the  lathe  spindle.  In  so  doing,  the  angular 
face  of  the  work  is  drawn  into  contact  with  a  corresponding 
face  on  work-holding  fixture  D.  which  results  in  adjusting  the 
position  of  the  work  so  that  the  subsequent  machining  opera- 
tions will  give  the  cutter  blank  exactly  the  required  form. 

There  are  three  faces  on  the  work,  which  still  have  to  be 
finished,  i.  e.,  the  two  beveled  edges  and  the  back  face  of  the 
cutter.  For  this  purpose  two  special  cutter-heads  are  provided 
on  the  machine;  the  head  A,  Fig.  2,  which  is  mounted  on  the 
turret  carries   two  tools  which   finish   the   two   edges   of   the 


cutter  blank;  and  a  special  facing  head  B  is  provided  which 
carries  a  tool  for  taking  a  finishing  cut  over  the  back  face 
of  the  blank.  A  better  idea  of  the  way  in  which  the  machine 
is  tooled  up  for  the  second  sequence  of  operations  will  be  ob- 
tained from  referring  to  Fig.  5,  which  show^s  a  close  view  taken 
from  the  back  of  the  machine.  It  will  be  seen  that  the  cutter- 
head  A  which  is  mounted  on  the  turret  is  fitted  with  two 
slides  V  and  D,  in  which  the  tools  are  carried  for  finishing 
the  edges  of  the  work.  The  movements  of  the  slides  which 
carry  these  tools  are  controlled  by  cams  E  and  F  which  are 
of  the  proper  form  to  provide  for  obtaining  the  required 
clearance  and  bevel  on  the  cutter.  The  arrangement  of  the 
feed  for  the  facing  tool  is  also  clearly  shown  in  Fig.  5,  where 
it  will  be  seen  that  a  horizontal  shaft  G  at  the  back  of  the 
machine  is  belted  to  the  cone  pulley,  and  this  shaft  transmits 
motion  to  a  worm  U,  through  a  pair  of  bevel  gears.  The  worm 
meshes  with  a  segment  gear  /  carried  at  the  bottom  of  the 
facing  cutter-head  B,  and  when  the  handle  shown  at  J  In  Fig. 
2  is  raised  to  bring  the  worm  into  contact  with  the  segment 
gear,  it  results  in  feeding  the  facing  cutter  across  the  work. 
This  equipment  gives  very  satisfactory  results,  both  as  re- 
gards the  quality  of  finish  obtained  and  the  rate  of  production, 
and  was  made  by  rebuilding  a  machine  that  was  too  old  to  be 
an  efficient  producer  in  its  original  form. 
«  «  * 
HARMONY  IN  MOTOR  CAR  DESIGN 

The  rapid  development  of  motor  cars  during  the  past  twenty 
years  is  one  of  the  startling  and  wonderful  phases  of  the 
growth  of  our  industrial  life.  Starting  with  one-cylinder 
engines  of  three  or  four  horsepower,  we  have  today  cars  with 
eight-  and  twelve-cylinder  engines,  capable  of  developing  sixty 
to  eighty  horsepower  and  having  wonderful  flexibility  of  con- 
trol. The  time  is  not  far  distant  apparently  when  the  gear 
shift  mechanism  for  changing  speed  will  no  longer  be  needed, 
as  the  engine  will  have  sufficient  flexibility  to  drive  the  car 
from  the  slowest  to  the  fastest  speeds  without  gear  change. 

Notwithstanding  this  wonderful  mechanical  development, 
one  cannot  help  feeling,  after  an  examination  of  many  cars 
shown  at  the  recent  automobile  show  in  the  Grand  Central 
Palace,  New  York  City,  that  considerable  can  be  done  yet  on 
the  lower-priced  cars  to  improve  the  appearance  and  harmony 
of  engine  design.  The  difficulty  of  harmonizing  the  compo- 
nent parts  of  the  motor  car  power  plant  lies  in  the  fact  that 
they  are  in  many  cases  designed  and  manufactured  independ- 
ently. Each  concern  strives  to  make  its  own  product  as 
cheaply  and  efficiently  as  possible.  While  these  units  are  re- 
lated in  purpose,  they  are  sadly  unrelated  in  appearance  in 
some  cases,  and  are  incongruous  when  assembled.  Take,  for 
example,  the  vacuum  feed  system  that  is  being  generally 
adopted  in  order  to  avoid  the  necessity  of  maintaining  pressure 
in  the  fuel  tank.  This  apparatus  includes  a  cylindrical  reser- 
voir of  considerable  size  located  near  the  engine.  This  form, 
of  course,  is  the  cheapest  and  simplest  to  make,  but  it  does 
not  harmonize  at  all  with  the  rest  of  the  apparatus  under 
the  cylinder  hood.  The  same  may  be  said  6f  some  other  ac- 
cessories that  have  become  indispensable  in  modern  car 
design. 

The  tendency  undoubtedly  will  be  to  reconcile  the  design 
of  accessories  used  in  a  group  so  that  eventually  we  shall  see 
motor  car  plants  with  harmonious  lines,  the  various  accesso- 
ries fitting  in  appropriately  and  appearing  to  be  really  part  of 
the  engine  and  not  like  exoresences. 
•  *  • 
PLATINUM  DISCOVERED  IN  SPAIN 

The  unprecedentedly  high  prices  for  platinum  that  have 
obtained  lately,  because  of  the  embargo  laid  on  its  exportation 
by  Russia,  Germany  and  France,  gives  much  interest  to  the 
announcement  that  platinum  has  been  discovered  In  Spain. 
Prof,  Ouerta,  who  has  examined  the  platinum  deposits,  re- 
cently made  an  address  before  the  Society  of  Civil  Engineers 
of  Spain  in  Madrid,  in  which  he  stated  that  the  deposits  are  of 
greater  extent  and  richness  than  those  of  the  Ural  Mountains 
in  Russia,  from  which  is  obtained  about  90  per  cent  of  the 
world's  supply. 
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HOW  MACHINERY  MATERIALS  AND  SUPPLIES  ARE  SIZED* 

A    REVIEW    OF    COMMON    METHODS    OF    SIZING    SHEET    METAL.    WIBE,    SECTIONAL    SHAPES.    FASTENINGS.    PIPES 
AND    FITTINGS.    BELTS,    ROPES.    CHAINS.    GEARING.    ETC. 

BY  FRED  HOENEHt 


THE  manner  in  which  the  numerous  metals,  alloys,  ma- 
terials, fabrics,  and  fittings  used  in  mechanical  engineer- 
ing are  sized  or  rated  for  purposes  of  reference  and 
ordering  is  an  interesting  subject.  There  is  so  much  variation 
and  so  many  apparent  anomalies  that  the  problem  is  somewhat 
confusing.  Methods  of  sizing  have  in  many  instances  been 
evolved  in  peculiar  ways  that  have  persisted  to  the  present 
day,  while  in  others  more  obvious  and  straightforward 
methods  have  been  employed.  Standardization,  either  na- 
tional or  sectional  (that  is,  among  certain  trade  associations 
for  their  own  special  goods)  has  cleared  up  much  confusion 
and  greatly  simplified  sizes,  reduced  their  multiplicity,  and 
made  a  rigid  standard  or  limit  admitting  of  no  possible  dis- 
pute. The  standards  for  wire  or  sheet,  and  for  screw  threads 
have  so  revolutionized  practice  that  it  would  be  difficult  for 
a  machinist  of  this  generation  to  believe  what  frightful  con- 
fusion prevailed  when  every  manufacturer  had  his  own  pet 
wire  or  sheet  gage,  and  his  own  standard  for  screw  threads. 
Yet  this  was  the  case  in  England,  and  to  a  lesser  extent  in 
the  United  States.  Now  there  are  recognized  standard  gages 
and  threads,  and  ordering  by  number  or  diameter  is  suf- 
ficient indication  to  secure  uniformity.  In  the  event  of  dis- 
pute (due  perhaps  to  the  use  of  a  worn  gagej  the  micrometer 
caliper  can  always  be  referred  to  as  a  final  appeal,  since  the 
standards  are  referable  to  decimal  sizes.  The  micrometer  Is 
also  handy  for  reaching  over  a  burred  or  otherwise  uamaged 
edge  to  ascertain  the  true  average  thickness  of  a  sheet. 

The  use  of  order  numbers  for  goods  is  either  of  national 
value  or  is  only  applicable  to  individual  firms'  products.  In 
the  latter  case,  its  utility  is  restricted,  but  it  is  nevertheless 
highly  convenient  for  orders  delivered  orally  or  by  letter  or 
wire,  and  for  entering  upon  drawings  or  specifications.  It 
saves  the  time  and  trouble  of  writing  diameters  or  other  di- 
mensions, sometimes  indicating  one  principal  size,  or  it  indi- 
cates the  whole  thing  without  further  specifying.  In  national 
standard  sizes,  as  for  taper  pins,  machine  and  wood  screws, 
etc.,  a  number  always  means  the  same  identical  size. 

It  must  be  remembered  that  sizes  are  not  necessarily  to  exact 
standard;  it  depends  upon  the  mode  of  manufacture  of  the 
goods,  the  kind  of  material,  and  very  often  upon  the  particular 
use  to  which  the  article  is  to  be  put.  "Diameter,"  for  example. 
is  a  very  elastic  term.  It  may  be  approximate,  as  in  rough 
Iron,  in  rough  bolts,  and  in  some  kinds  of  cast  work.  In  the 
case  of  bright-drawn  steel  a  very  close  approximation  to  abso- 
lute dimensions  is  met  with  (considering  the  mode  of  manu- 
facture) or  in  steel  balls  an  extremely  close  limit  is  found, 
say  1/10,000  inch.  Some  screws  on  the  other  hand  are  pur- 
posely made  over  size  or  under  size,  and  split  cotter-pins  are 
slightly  under  size  to  enter  standard  drilled  holes  easily. 

As  distinct  from  sizes  applied  in  inches  or  numbers,  a  great 
many  materials  and  supplies  are  sold  in  definite  quantities 
which  are  always  standard,  comprised  in  some  convenient 
form  or  in  a  receptacle  or  package.  Substances  sold  by  drams, 
ounces,  pounds,  hundredweights,  tons  or  by  quarts  or  gallons 
are.  for  purposes  of  sale,  usually  placed  in  receptacles  con- 
taining a  definite  quantity,  or  are  cast  into  bars,  ingots,  or 
pigs.  Other  materials,  sold  by  weight  or  size,  are  collected 
or  otherwise  bundled  together  in  suitable  forms.  Often  a 
definite  quantity  is  assembled  so  that  It  Is  sufficient  to  order 
by  barrel,  kipp,  firkin,  box,  packet,  can.  bottle,  sack,  bale, 
coil.  ball.  hank,  bundle,  stone,  reel,  spool,  etc..  according  to 
practice.  Or  in  some  cases  amounts  are  divided  into  one-half 
or  one-qunrter  of  the  specified  ways  of  assembling.  When 
handling  loose  articles,  as  nails,  bolts,  spikes,  and  suchlike, 
reference  to  a  table  will  show  the  quantity  of  a  certain  size 
contained  In  the  bulk.  In  keg  or  other  container. 


Brass,  Copper,  Bronze,  Phos 
phor-Bronze,  German  Silver 
and    Aluminum; 


The  following  covers  the  materials  and  supplies  commooly 
utilized  in  mechanical  engineerlns  practice. 

SHEETS 
Material  How  Sized 

By  thickness  In  fractional  or 
decimal  parts,  using  some 
form  of  caliper,  but  more 
usually  by  standard  gage,  as: 
By  U.  S.  standard  gage,  for 
sheet  and  plate  Iron  and 
sl.-.-l,        ..Not.  .\      t.  r..  I-     Of 

I:  for 

•  d 

Iron   and  Steel:  ,  .  ,„ 

width  •_.:  .M..  .  •.  .  \i-r.'-— •!  by 
symbols,  a*:  T,  <.  meaning 
seven  corrugations  of  4  Inch 
pitch:  10/3,  meaning  ten  cor- 
rugations of  3  Inch  pitch.) 

By  American  (Brown  &  Sharpe) 
standard.  Copper  sometimes 
by  English  (Birmingham) 
Kugo.  (Note:  Copper  sheet 
is  rated  per  ounce  weight  per 
square  foot:  as  8  ounces,  or 
15  ounces,  or  64  ounces,   etc) 

Rated,  like  metals  and  alloys, 
by  the  square  fool  or  other 
recognized  size,  or  per  roll  of 
recognized  width.  Pieces  of 
drawing  paper  are  rated  by 
sheets  of  certain   names: 

Cap,  13  by  17  In. 

Demy,  15  by  20  In. 

Medium,  17  by  22  In. 

Royal,  19  by  24  In. 

Super    Royal,  19  by  27  In. 

Imperial,  22  by  30  In. 

Rubber,    Canvas,    Various    Fac-        Atlas,  26  by  34  In. 

rics.    Paper,   etc.:  Double    EHephant,      27  by  40  In. 

Antiquarian,  31  by  53  In. 

Bristol  board  Is  made  in  vari- 
ous sizes.  Including  some  of 
the  above  standard.i,  and  also 
In    patent    ofTlce    sizes: 

U.   S.   standard.  10  by  15  In. 

English  standard.       IS  by  20  In. 

Some  fabrics,  as  asbestos  cloth, 
are  rated  by  ounce  weight  per 
square  yard. 

Tapes  of  rubber,  cotton,  etc., 
only  need   width  specified. 


RODS    AND    WIRE 


Rods: 


square  rod  similarly. 
By    width   and    thickness. 


By   fractional  sizes. 


Drill    Rods: 


Wire: 


Rectangular    Sections: 
Bessemer    Rods,    Brass   or   Cop- 
per   Rods: 

By    Stubs    steel    wire    gage,    or 

by   Morse    twist    drill   gage. 
B>-    various    standards,    accord- 
ing   to    material 
By  Washburn  &  Moen  or  Amer- 
ican Steel  &  Wire  Co.   (U.  S.) 
steel  wire  gage. 
By      steel      music      wire      gage 
(American  Steel  &  Wire  Co.). 
See   also    Machi.vert'b   Hand- 
book,  page   391. 
By  Brown  &  Sharpe  gage      But 
Bra»»,     Copper,     Bronze,     Phos-  practice  Is  not  yet  consistent, 

phor-Bronze,     German     Silver,  since  .lome  firms  make  use  of 

Aluminum    Wire:  S""!'  ®'""i''""l'-   '^?l,"''l?' ,*.'"5 

Stubs    and     the     Old     English 
or  London  fr.igv 

By    ■•ni..-<!i-'    :,i..l    k-.c-    ,.f    wire. 


Wire  Cloth: 


Bessemer  Steel  Wire: 


Steel    (music)    Wire: 


•  For  niatorlnl  on  the  slzln;  of  ninchlne  tools 
tncliliie  Tools  nnil  Apiillnnces  are  Sized."  in  M «. 
t  .\iMress:    IS    Forester    Are..    Balh.    Kiiclantl 


nee!».    see    "How 


Wire   Netting: 


Angles: 
Tees: 
Zee- Bars: 
Deck   Bulbs: 
Channels: 


brass. 
Also  I 


I'!  Iltiglith  EAct 
copper,  and  bi 
•  mesh  and  gnge. 


SECTIONAL   SHAPES 


leg. 


By     lengih     of     e.icl 

thlckne*s   of  web. 
By  length,  width  and  thickness. 
B>'   length.    length    of   each   leg, 

and  thickness. 
By  length   and   thickness. 
By   length   of   web.    and    flange. 

and    thickness    of    web. 
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Material 
I  -Beams: 

Copes    and    Half-Rounds: 
Half-Rounds  (hollow): 
Convex   Sections: 


Various   Sections: 


How  Sized 

By  depth,  width,  and  thickness 
of  web. 

By  width  and  depth. 

By  width,  depth,  and  thickness. 

By   width  and   depth  at  center. 

By  pound  weight  per  yard. 
(Certain  sections  are  some- 
times specified  also  by  pound 
weight  per  foot;  this  Is  in- 
stead  of    stating    lhlcknesB.> 

When  these  are  quite  varied  In 
contour  or  thickness,  rating 
for  simple  identification  is 
best  undejstood  by  giving  the 
longest  width.  (Note:  Many 
ordinary  sections  may  be 
most  briefly  specified  by  the 
longest  width,  1.  e.,  a  2-lnch 
angle,  a  14-inch  channel,  etc.) 

Thickness  of  webs  is  usually 
measured  in  fractional  or 
decimal  parts,  bat  in  brass  or 
bronze  work,  the  Brown  & 
.Sharpe    gage    may    be    used. 


Material 
Railroad    Spikes: 
Wire   Staples: 


How  Sized 
Length  taken  under  head. 
Length,  and  gage  of  wire. 


MISCELLANEOUS    FASTENINGS 


FASTENINGS 


Bolts: 
Hexagon,    Square,    Round    and 

Ball    Heads: 
Countersink   Heads: 
Boiler   Patch    (cup  he.-xd): 
Boiler  Patch   (bevel  head); 


Rag. 


and 


Plov 


Studs  and   Bolt   Ends: 


Expansion    Bolts: 
Machine    Screws: 


Countersink: 
Oval-Head    Countersink: 

Washers   for   Bolts   or   Screws: 

Wood    Screws: 
Flat    Head: 
Round    Head: 
Fillister    Head: 
Coach    or    Lag    Screws: 
Hand-Rall    Screws: 
Screw  Hooks  and  Screw  Eyes: 
Hooks   and    Eyes: 


Ordinary    Heads: 
Countersink: 
Oval    Countersink: 

Belt   Rivets: 
Nails: 

Wire   and   Cut    Nails: 


The  diameter  of  screw  is  the 
primary  dimension,  and  is  re- 
ferable to  one  of  the  standard 
threads,  but  what  are  termed 
"machine  screws,"  and  also 
the  wood  screws  are  specified 
by  a  series  of  standard  num- 
bers. These  are  less  than  % 
inch  diameter.  As  regards 
length,  there  is  much  variety 
as  to  the  precise  locations 
from  which  this  dimension  is 
determined,  as  follows: 


Length  under  head. 

Length   over  all. 
Length  under  head. 
Length    from    largest    diameter 
of   bevel. 

Length  over  all. 

Length  under  neck,  sometimes 
over  all,  and  sometimes  to 
center  of  eye. 

Length  over  all.  (The  thread 
on  the  short  end  of  a  stud  is 
usually  a  little  over  size  to 
make  a  tight  fit   in   the  hole.) 

These  are  rated  by  the  di- 
ameter of  the  bolt  itself,  not 
of   the    casing. 

Length  under  head  (as  the  point 
of  a  set-screw  often  projects 
some  distance  beyond  the 
threaded  part,  the  length  is 
always  measured  to  the  ex- 
treme point).  (Note:  No  screw 
which  has  a  head  more  than 
1/16  inch  larger  in  diameter 
than  the  body  is  classed  as  a 
"set-screw.") 

Length  over  all. 

Length  from  top  of  countersink 
to  end. 

Size  of  screw  only  need  be  spe- 
cified if  washer  is  standard 
diameter. 

Diameter  always  rated  by  the 
screw  gage. 

Length  over  all. 

Length  including  about  half  the 
head   (sometimes  under  head). 

Length  from  under  rim  of  head. 

Length   under  head. 

Length  over  all. 

Length  over  all. 

Length  of  hook. 

Usually  measured  by  English 
standard  gage.  Large  sizes 
by  fractions  or  decimals. 
(Note:  Some  kinds,  as  tinners' 
and  coopers*  rivets,  are  listed 
by  numbers  representing  the 
ounce  or  pound  weight  per 
nominal  thousand). 

Length  under  head. 

Length  over  all. 

Length  from  lop  of  countersink. 

The  length  is  taken  to  a  short 
distance  from  the  end  (.%  inch 
or  more,  depending  on  the 
size)  or  about  where  the  burr 
sets  after  riveting. 

By  length,  and  in  the  case  of 
wire  nails,  by  the  Washburn 
&  Moen  gage  for  diameter. 

But  for  convenience,  .all  the  v;i- 
rious  sizes  are  specified  by  a 
figure  (with  "d"  after  it),  rep- 
resenting the  weight  in  pounds 
per    nominal    thousand. 


Turnbuckles: 


Belt    Fastenings: 

Pipe    Hooks: 

Rings    for    Various    Purposes: 

Keys   for   Shafting: 
Woodruff   Keys: 


Cotters    and    Spring    Keys: 
Split   Cotters: 


Dependent  on  type;  sometimes 
by  size  of  belt  suited  for,  or 
length  and  width  of  fasten- 
ing, many  by  number  In 
standard  sizes.  Hooks  and 
eyes  for  gut  band  rated  by 
the  diameter  of  band  suited 
for. 

By  size  of  pipe  used  for.  May 
be  the  "nominal  bore"  in  the 
case  of  Iron  pipe  sizes. 

Inside  diameter  usually. 

Width  primary  dimension,  then 
length,  usually  under  head  for 
headed  kinds.  Thickness  is 
taken  close  ui>  at  thick  end. 

Width,  and  thickness.  (In  this 
system  each  key  and  the  cut- 
ter for  milling  its  keyway  is 
designated  by  a  number  or 
symbol). 

Total  length,  and  width.  Depth 
is  often  taken  midway.  In 
conjunction  with  key. 

Width,  and  length  from  point  to 
neck  (occasionally  over  all). 

Length  under  eye. 

Diameter  taken  at  large  end. 
But  ordered  by  numbers 
which  also  denote  the  stand- 
ard reamers  for  the  holes. 


PIPES    AND    FITTINGS 


Pipes    and    Fittings    in    General: 


Rubber,    Leather,   Canvas,   Fiber 
and    Flexible   Metallic  Tubing: 


Cage  Glasses: 

Elbows; 

Offsets: 
Nipples: 

Various   Fittings: 

Reducing    Fittings: 

Return    Bends: 
Cross-overs: 

Tees  and    Branch   Tees: 


Flanges: 

Pipe    Saddles   and    Clamps: 

Roller-Brackets: 

Hooks  and   Hook-Plates: 

Pipe    Stands: 
Expansion    Joints: 
Siphon    Boxes: 
Water-Gages: 

Pressure-Gages: 

Pyrometers: 

Oil-Cups    and    Lubricators: 
Sight-Feed    Lubricators: 
Glass  Needle   Lubricators: 


According  to  material  and  use. 

In  what  are  termed  the  wrought 
iron  pipe  series,  the  rating  is 
by  nominal  inside  diameter, 
and  brass  tubes  made  to  iron 
pipe  sizes  are  also  rated  sim- 
ilarly. But  otherwise,  brass 
and  copper  tubes  are  meas- 
ured   by    outside    diameter. 

Cast-iron  and  steel  mains  are 
specified  by  Internal  diameter. 
But  some  kinds  of  steel  tube, 
such  as  boiler  tube,  is  rated 
outside. 

By  Internal  diameter.  (Note; 
When  dealing  with  canvas  or 
leather  hose,  it  is  convenient 
to  refer  to  a  table  showing 
measurement  when  laid  flat, 
such  as;  l>4-inch  internal 
diameter  is  2  inches  flat;  3 
inches  internal  diameter  is  5 
inches  fiat. 

External  diameter. 

Size  of  pipe  ("nominal  iron  pipe 
size,"  or  actual  bore  for  non- 
threaded  work)  and  angle  of 
openings.  If  not  at  right  an- 
gles. 

Pipe  size,  and  amount  of  offset. 

Pipe  size,   and  length. 

Primarily  by  pipe  size,  and  if 
of  flanged  type  (i.  e.,  not 
screwed  joints)  by  actual  pas- 
sage or  bore. 

Size  of  each  outlet.  (Note; 
When  reducing  sockets  or 
other  fittings,  reduce  to  the 
ne.xt  nearest  size;  it  is  suf- 
ficient to  state  the  main  size). 

Pipe  size,  and  distance  of  bores, 
center  to  center. 


Size  of  "run"  and  of  out- 
lets. (Note;  In  specifying 
any  class  of  fitting  with  a 
main  passage  and  one  or  more 
outlets,  the  main  passage — 
called  "run" — is  always  writ- 
ten down  first.) 

Diameter.  Pipe  size  sometimes 
stated. 

Pipe  size. 

Maximum  size  pipe  carried. 

Maximum  size  pipe  carried  and 
number  of  hooks. 

Pipe  size  and  distance  apart  of 
centers. 

Pipe  bore,  and  over-all  dimen- 
sions. 

Capacity,    In   quarts   or   gallons. 

External  diameter  of  glass,  usu- 
ally. 

Diameter  of  dial,  and  maximum 
pressure. 

M.aVimum    capacity    In    degrees. 

Diameter  of  body. 

Capacity  in  pints  or  gallons. 

Capacity  in  ounces,  liquid  meas- 
ure. 
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Rope  Fittings  (wire  rope): 


Crane   Chain: 


BELTS,    ROPES,   CHAINS 
Material  How  Sized 

Belting   (flat  or  vee) :  By  width  and  thickness. 

By    diameter    in     fractional    or 
Belting    (round    leather   or   cat-  decimal   parts.     Catgut  some- 

(jjut):  times     sized     by     Brown      & 

Sharpe  gage. 
Belt    Lacing:  By  width. 

Ropes:  By  diameter. 

Rated  by  size  of  rope  used  for; 
excepting    hooks,     which    are 
listed  by  safe  working  load  In 
'.oils. 
Bv    diameter    of    iron    used    In 
links. 

By  width,  or  by  numbers,  which 
Jack    Chain    (and   similar   small  "may  or  may  not  coincide  with 

kind.ij:  the  gage  of  wire  used  in  mak- 

ing. 
Cable  Chain  (for  suspension  and       By   width   and   thlcknesH,   or   Ijy 
coiiiitirweighting   purposes):  safe  working  load. 

By    pitch    (center    to    center    of 
rivets),    and    width.      The   lat- 
..      ,.,         _,.    ,         ,,         ....  ter  is   inside   the   links  In   the 

Machine    Chains    (for    driving):  ^g^gg   „,   block   or   roller    type, 

but     outside    In     the     rocker- 
Joint  type. 

GEARING 

By  pitch  diameter  and  width  of 

....      ,  JO,,  face.     Sometimes    outside    dl- 

Spur    Wheels    and    Pinions:  ameter    is    taken,    with    pitch 

and  number  of  teeth  specified. 

Bevel,        MIter      Wheels       and  Pitch    diameter    in    this    case    is 

Pinions:  taken  at  the  large  end. 

By    pitch    diameter,    pitch    and 

width  of  face. 
The  pitch  diameter  in  this  case 
Is  taken  in  the  central  plane. 
By  pitch,   number  of  teeth,  and 

length. 
By  pitch  diameter  and  pitch,  or 
outside  diameter  and  pitch. 
Racks:  By  pitch,  depth,  and  width. 

Friction      Spurs,      Bevels,      and       By  largest   diameter  and   width 
Miters:  of  face. 

By  outside  diameter,  and  width 
of  face,  but  it  Is  often  Just  as 
convenient  to  refer  to  them 
In  terms  of  pitch  diameter,  if 
a  system  is  established  on  this 
basis. 
Most  fittings  used  in  connection 
with  shafts  are  sized  by  the 
diameter  of  latter,  but  pul- 
leys are  rated  by  diameter 
and  width  of  face,  and  some 
kinds  of  clutches  by  diameter 
of  same,  or  per  H.  P.  trans- 
mitted. 


Wor 


Worm-Wheels: 


Pinion   Wire: 


Ratchet  Wheels: 


Gear    Blanks: 


Shaft    Fittings: 


MISCELLANEOUS   SUPPLIES 
Lead   Wire   Ribbon:  By  diameter  of  the  wires. 

By,  size   of   pipe,   or   Inside   and 


Copper    Jointing     Rings: 
Pipe   Coverings: 
Flange   Covers: 


outside  dimensions 

By  outside  diameter  of  pipe. 

By    diameter    of    pipe    and    of 
flange. 
Gage-Glass  Washers  and  Cones:        By  size  of  glass  used  for. 

By  outside  diameter  In  the  case 

of  cup  and  U-loathers,  the  lat- 

Hydraullc    Leathers:  ter  sometimes  Inside.     Flange 

or   hat   leathers   by   inside   di- 

iimeter. 

Ey  the  radius,  with  a  series  o( 
numbers  corresponding  to  six- 
teenths of  an   Inch,   thus: 
Leather    Fillet    (for   patterns):  No.  1.     1/lG-lnch  radius. 

No.  2.     H-inch  radius. 
No.  3.     3/16   inch    radius. 
No.  4.     Vi-inch  radius,  etc. 

Length  of  face  (as  letters  are 
beveled,  the  length  at  base  Is 
In  excess  of  this,  by  1/16  Inch 
or  more). 

Diameter  of  peg. 

Length  of  plate. 

Length  and  width.  Or  some- 
times by  the  size  of  tapped 
hole. 

Distance   from   point  to  point. 

Length,  width,  and  thickness. 

Curved  (for  cupola  linings)  by 
radii  of  outside  and  Inside, 
and  the  depth 


Pattern    Letters: 

Pattern    Dowels: 
Dowel    Plates: 

Rapping   Plates: 

Stars    (for    tumbling): 

Flre-Brlcks: 


PRODUCTION  OF  ELECTRIC  STEEL  IN 
GERMANY 
During  1914,  there  were  twenty  plants  in  operation  in  Ger- 
many for  producing  electric  steel.  The  total  output  was  close 
to  90.000  tons.  About  one-half  of  this  amount  was  produced 
in  furnaces  controlled  by  the  firm  of  Siemens  &  Halske.  Of 
the  twenty  plants  mentioned,  eight  are  producing  high-grade 
steel  of  tlie  same  class  as  crucible  steel.  The  output  of  cruci- 
ble steel  in  1914  was  95,000  tons,  or  only  slightly  in  excess  of 
the  output  of  electric  steel. 


DEVELOPMENT  OF  THE  AEROPLANE 

One  of  the  results  of  the  European  war  will  be  a  great  in- 
crease in  the  size,  weight  and  capacity  of  the  aeroplane  and 
the  bringing  of  it  up  to  the  condition  where  it  may  be  seriously 
considered  for  commercial  use.  The  Curtiss  Aeroplane  Co., 
Buffalo,  N.  Y.,  which  built  the  America,  is  building  hydro- 
aeroplanes of  the  "Canada"  type,  having  a  span  of  133  feet, 
and  three  planes,  each  10  feet  wide,  and  spaced  10  feet  apart. 
It  weighs,  fully  equipped,  over  21,000  pounds,  and  is  driven 
by  three  twin-six  internal  combustion  engines  of  320  horse- 
power each.  There  are  three  propellers,  two  in  front  and  one 
in  the  rear,  each  having  a  length  of  about  15  feet.  In  addi- 
tion, this  gigantic  air  craft  will  have  an  auxiliary  engine  of 
40  horsepower,  which  will  be  used  as  a  starting  engine  and 
for  driving  a  screw  propeller  for  propelling  the  craft  when  In 
the  water.  It  is  six  times  larger  than  any  yet  tried,  and  has 
a  cruising  radius  of  nearly  700  miles  at  a  speed  of  75  miles 
an  hour.  The  weight  of  the  hull  is  8000  pounds  and  that  of 
the  motors  4000  pounds.  It  will  carry  a  crew  of  eight  men. 
Albert  Santos  Dumont.  the  famous  Brazilian  aviator,  predicts 
that  in  the  course  of  a  very  few  years,  giant  aeroplanes  will 
be  built  capable  of  traveling  at  the  rate  of  175  to  250  miles 
an  hour  and  that  regular  aeroplane  service  will  be  established 
between  the  United  States  and  South  America.  The  time  re- 
quired now  for  the  trip  from  New. York  to  Buenos  Ayres  is 
about  twenty  days,  but  with  the  high-speed  aeroplane,  it  will 
require  only  about  two  days. 


DETERMINING  INDEXING   MOVEMENTS 
FOR  ANGLES 

The  accompanying  tables  will  be  found  useful  for  quickly 
determining  the  movements  of  the  indexing  crank  that  are 
necessary  when  indexing  for  angles  in  minutes  and  seconds. 
The  tables  are  used  as  follows:  Reduce  the  angle  to  seconds 
and  divide  the  value  thus  obtained  by  32,400.  The  quotient 
gives  the  number  of  complete  turns  and  decimal  fraction  of 
a  turn  required.  Then  find  the  decimal  (or  nearest  decimal) 
to  this  decimal  fraction  in  the  tables.  Opposite  this  decimal 
will  be  found  the  fractional  number  indicating  the  move- 
ment to  be  made  on  most  of  the  leading  milling  machines. 
The  first  figure,  or  the  numerator,  in  this  fraction  gives  the 
number  of  holes  to  be  moved,  and  the  second  figure,  or  denom- 
inator, the  index  circle  used.  As  an  example,  assume  that  an 
angle  of  10  degrees.  32  minutes.  12  seconds  Is  to  be  indexed. 
Then, 

10  deg.  32  mln.  12  sec.  =  37,932  seconds. 
37,932 

=1.1707 

32,400 

From  this,  it  will  be  seen  that  this  indexing  can  be  made 
by  one  complete  turn  and  0.1707  part  of  a  turn.  Looking  in 
the  table,  we  find  that  0.1707  part  of  a  turn  may  be  made  on 
all  the  milling  machines  listed  by  moving  seven  holes  In  the 
forty-one  hole  circle. 

The  number  of  holes  in  the  index  circles  of  the  Indexing 
head  made  by  the  Brown  &  Sharpe  Mfg.  Co..  Becker  Milling 
Machine  Co.,  Hendey  Machine  Co.,  Kearney  &  Trecker  Co  ,  and 
the  Rockford  Milling  Machine  Co.  are  the  same.  The  index 
circles  in  the  index  head  made  by  the  Cincinnati  Milling  Ma- 
chine Co.  differ  from  these:  hence,  a  separate  column  Is  given 
in  the  table  for  the  "Cincinnati"  index  head.  The  R.  K.  Le- 
Blond  Machine  Tool  Co.'s  dividing  head  has  the  same  Index 
circles  as  that  of  the  Cincinnati  Milling  Machine  Co.,  except 
that  the  LeBlond  index  head  does  not  have  the  24-,  25-.  28-, 
and  30-hole  circles,  but  has.  instead.  36-.  4S-.  and  56hole  cir- 
cles. The  movements  in  the  24-  and  28-hole  circles  of  the 
Cincinnati  index  head  may  be  made  on  the  LeBlond  Index 
head  by  taking  double  the  number  of  holes  In  the  4S-hole  and 
5G-hole  circles,  respectively.  In  this  way.  the  table  can  also 
be  used  for  practically  all  movements  in  the  LeBlond  milling 
machines.  The  index  heads  of  the  Garvin  Machine  Co.,  the 
Oesterlein  Machine  Co..  and  the  Kempsmith  Mfg.  Co.  have 
special  Index  plates,  and  the  table  does  not  apply  to  these 
machines. 


482 


MACHINERY 


February,  1916 


TABLE  FOR  FINDING  INDEXING  MOVEMENTS   FOR  ANGLES-I 
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0.1739 

4/23 

8/46 

0.2564 

10/39 

0.3387 

21/62 

0.4211 

8/19 

16/38 

0.0161 

1/62 

0.0943 

5/53 

0.1754 

10/57 

0.2576 

17/66 

0.3390 

20/59 

0.4211 

24/57 

0.0169 

1/59 

0.0952 

2/21 

4/42 

0.1765 

3/17 

6/34 

0.2581 

8/31 

16/62 

0.3396 

18/53 

0.4237 

25/59 

0.0172 

1/68 

0.0968 

3/31 

6/62 

0.1765 

9/51 

0.2586 

15/58 

0.3404 

16/47 

16/47 

0.4242  14/33 

28/66 

0.0175 

1/57 

0.0976 

4/41 

4/41 

0.1774 

11/62 

0.2593 

7/27 

14/54 

0.3415 

14/41 

14/41 

0.4255 

20/47 

20/47 

0.0185 

1/54 

0.0980 

5/51 

0.1786 

5/28 

0.2609 

6/23 

12/46 

0.3421 

13/38 

0.4259 

23/54 

0.0189 

1/53 

0.1000 

2/20 
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SOME  PUNCH  AND  DIE  TROUBLES^ 


REMEDIES    THAT    HAVE    PROVED    EFFECTIVE    FOR    COMMON    PUNCH    AND    DIE    TROUBLES 


BY   JOSEPH   M.  STABELf 


Fig.   1.     Methods  of  making  Perforating  P: 


WE  all  profit  by  experience,  especially  if  time  is  taken 
to  go  to  the  root  of  any  trouble  in  order  to  determine 
Its  cause.  There  are  many,  however,  who  do  not  take 
the  time.  For  instance,  if  a  punch  breaks,  it  is  simply  re- 
garded as  a  matter  of  course  and  another  one  substituted. 
The  same  punch  may  be  replaced  a  dozen  times  without  an 
attempt  being  made  to  discover  why  it  breaks.  As  some  of 
the  most  valuable  information  is  that  which  has  been  acquired 
by  noting  defects  and  causes  in  actual  practice,  the  writer 
will  endeavor  to  explain  a  few  of  the  many  troubles  which 
he  has  encountered  in  connection  with  different  classes  of 
die  work,  and  suggest  remedies  which  experience  has  proved 
to  be  effective.  • 

Punch  Troubles  and  Remedies 

Small  perforating  punches  which  have  annular  marks  left 
on  them  from  turning  or  polishing  are  much  more  likely  to 
fracture  than  those  having  marks  which  run  parallel  with  the 
punch,  especially  when  perforating  heavy  stock.  This  is  due 
to  the  fact  that  the  metal  presses  into  the  minute  lines  or 
grooves,  thus  increasing  considerably  the  force  required  for 
stripping.  As  is  generally  known,  most  punches  when  used 
on  heavy  metal  are  broken  while  stripping  the  stock  and  not 
while  perforating  it;  therefore,  the  stripping  should  be  made 
as  easy  as  possible.  Another  way  to  reduce  the  friction  when 
stripping  is  by  making  the  hole  in  the  die  larger  than  the 
punch,  thus  causing  a  tapering  hole  to  be  pierced  in  the  stock. 
The  stripping  can  also  be  facilitated  by  making  the  punch 
slightly  tapering  toward  the  top,  although  this  is  not  prac- 
ticable for  small  punches,  because  the  strength  would  be  re- 
duced too  much. 

When  the  face  of  a  punch  which  Is  used  on  heavy  metal 
tends  to  chip  off,  it  is  caused  either  by  the  punch  being  too 
hard  or  the  diameter  of  the  die  hole  being  too  near  the  di- 
ameter of  the  punch.  If  the  stripper  plate  is  not  parallel  with 
the  die,  this  will  also  cause  broken  punches.  Even  though 
the  error  in  alignment  is  small,  the  constant  bending  action 
that  the  punches  must  undergo  every  time  the  stock  is 
stripped  tends  to  shorten  their  life.  A  spring  stripper  should 
also  be  held  parallel  to  the  die  face.  Sometimes  the  strip- 
ping is  much  harder  on  one  end  of  the  die  than  on  the  other, 
because  more  holes  are  perforated  at  one  end.  In  such  cases, 
special  care  should  be  taken  to  see  that  the  stripper  plate 
starts  the  stock  from  the  punches  evenly  and  uniformly. 

The  making  of  small  perforating  punches  requires  atten- 
tion to  minute  details  in  order  to  secure  the  best  results.  For 
instance,  the  punch  A,  Fig.  1,  has  sharp  corners,  as  shown  at 
a.  A  punch  should  not  be  made  in  this  way,  but  rather  as 
shown  at  B  with  rounded  corners.  It  should  never  be  under- 
cut, as  indicated  at  C.  because  even  if  it  is  scored  very  slightly 

•  For    addition.Tl    inforraatiou    on    punch    ami    die    work,    see    "Rectangular 
Drawing   and    Trimming."    September.    1915.    and   articles    there   referred    to. 
t  .\ddress:    1G53  Main  St..    Rochester.    N.   Y. 


this  will  establish  a  breaking  point.  It  is  also  a  mistake  to 
make  small  punches  longer  than  is  necessary,  because  it  Is 
difficult  to  temper  them  properly  thoughout  their  length. 
When  long  perforating  punches  are  necessary,  as  in  compound 
dies,  the  arrangement  shown  at  D  is  often  resorted  to.  Part 
e  is  an  auxiliary  sleeve  which  acts  as  the  main  body  of  the 
punch,  whereas  /  is  a  piece  of  hardened  drill  rod,  and  o  the 
punch,  which  can  be  replaced  at  small  cost.  These  small 
punches  g  are  pieces  of  drill  rod  that  have  been  upset  to  form 
a  head  while  held  between  the  vise  jaws. 

When  a  die  has  a  number  of  large  and  very  small  punches, 
it  is  often  advisable  to  make  the  large  ones  long  enough  to 
perforate  the  stock  and  just  enter  the  die  before  the  small 
ones  touch  the  metal,  especially  if  the  stock  is  heavy,  because 
the  jar  resulting  from  the  action  of  the  large  punches  may 
shift  the  stock  slightly,  which  would  tend  to  break  the 
smaller  punches,  provided  they  entered  the  stock  at  the  same 
time.  This  method  of  varying  the  lengths  of  punches  has 
often  been  used  to  advantage  in  dies  having  a  large  number 
of  punches,  because  a  certain  press  could  be  used  which  other- 
wise would  have  lacked  the  necessary  capacity,  inasmuch  as 
the  pressure  required  for  punching  is  distributed  somewhat. 

When  locating  punches  in  the  holder,  one  of  the  principal 
points  to  consider  is  that  the  stripping  strain  should  be  as 
equally  divided  in  relation  to  the  punch-holder  shank  as  pos- 
sible; the  surface  of  the  holder  which  bears  against  the  slide 
of  the  press  should  also  be  of  such  a  size  that  the  face  of  the 
slide  will  not  be  injured.  Punches  often  shear  themselves  be- 
cause a  depression  has  been  worn  in  the  face  of  the  slide  and 
for  that  reason  the  holder  is  not  properly  supported.  Inac- 
curacy in  laying  out  pilot  holes  in  punches  and  the  use  of 
eccentric  pilots  in  order  to  make  them  register  properly  has 
also  been  the  cause  of  much  spoiled  work.  The  trouble  is 
that  when  the  punch  is  sharpened,  the  pilot  has  to  be  re- 
moved, and  it  is  often  not  replaced  in  the  same  position; 
consequently  it  does  not  engage  properly  with  the  pierced 
holes  in  the  stock. 

It  sometimes  happens  that  the  blanking  punch  or  certain 
perforating  punches  are  of  such  a  shape  that  they  tend  to  in- 
cline to  one  side  and  cause  shearing  when  passing  through 
the  metal,  thus  injuring  the  edge  of  both  punch  and  die.  This 
is  caused  by  the  shearing  thrust  not  being  equal  on  all  sides, 
as  illustrated  by  the  diagram  A.  Fig.  2.  In  this  case  the 
shearing  strain  from  the  two  long  sides  tends  to  crowd  the 
punch  over  toward  the  shorter  side,  as  indicated  by  arrow  a. 
To  prevent  this  trouble  the  face  of  the  punch  should  be 
ground  to  a  slight  angle  so  that  it  enters  the  shorter  side 
first;  then  this  side  will  be  backed  up  by  the  die  to  take  ths 
thrust  when  cutting  the  remaining  part  of  the  blank. 
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Location  of  Stop-pins 
When  punches  are  equipped  with  pilots  the  stop-pin  in  the 
die  should  be  so  located  that  when  the  pilots  enter  the  pierced 
holes  they  will  tend  to  move  the  stock  slightly  away  from  the 
stop-pin.  If  the  stock  were  crowded  against  the  stop-pin,  a 
sheared  die  or  a  burred  hole  where  the  pilot  enters  would 
be  the  result.  The  location  of  the  stop-pin  in  a  lateral  direc- 
tion should  be  varied  in  accordance  with  the  shape  of  the 
blank;  that  is,  it  is  essential  to  have  the  stop-pin  bear  against 
the  stock  at  such  a  point  that  as  the  stock  is  fed  forward  the 
tendency  will  be  to  force  it  over  against  the  back  gage.  Fig. 
3  illustrates  this  point.  The  upper  illustration  A  shows  the 
stop-pin  in  the  proper  position  relative  to  the  back  gage, 
whereas  the  lower  view  B  shows  it  in  such  a  position  that 
the  tendency  is  to  crowd  the  stock  away  from  the  back  gage  as 
it  is  fed  forward. 

As  to  the  scrap  allowance  or  width  of  the  "bridge"  between 
the  blank  openings,  it  is  common  to  allow  the  thickness  of 
the  stock,  but  this  rule  should  not  always  be  applied.  For 
instance,  when  narrow  strips,  V4  inch  wide  by  3  inches  long, 
were  blanked  out  crosswise  of  the  strip,  it  was  found  that  by 
allowing  only  the  thickness  of  the  metal  the  punch  sheared 
off  toward  the  scrap  side  because  the  end  cuts  were  so  nar- 
row that  they  did  not  support  the  punch  against  the  thrust 
resulting  from  the  shear  on  the  solid  side  of  the  strip.  When 
using  dies  of  the  general  shape  referred  to,  it  is  advisable  to 
allow  at  least  IV2  times  the  thickness  of  the  stock  between 
the  blanks. 

Clearance-Cause  of  Slut;erlner 

Another  trouble  often  encountered  with  compound  dies,  as 
well  as  other  types,  is  due  to  roughness  and  lack  of  proper 
clearance  in  the  die  holes,  especially  if  they  are  small.  The 
surface  of  a  hole  should  be  very  smooth  and  the  taper  reamer 
that  Is  used  in  finishing  it  should  produce  a  smooth  finish 
free  from  circular  ridges.  Some  of  the  first  indications  of 
"slugging"  (as  diemakers  term  the  plugging  up  of  a  per- 
forated hole)  are  as  follows:  First,  the  breaking  of  punches; 
second,  the  punches  being  upset  or  pushed  back  so  that  the 
hole  is  not  quite  punched  through;  third,  the  appearance  of 
a  burr  on  the  top  side  of  the  blank  around  the  hole,  as  indi- 
cated at  B,  Fig.  2.  When  the  punch  is  of  such  a  temper  that 
it  will  neither  burr  nor  break  but  will  flatten  out  the  slug  be- 
fore there  is  pressure  enough  exerted  on  the  remaining  slugs 
of  the  die  to  push  them  downward,  the  top  slug  expands,  thus 
forcing  the  metal  out  and  forming  the  burr  as  shown.  Slug- 
ging may  be  caused  by  too  much  clearance  in  the  hole 
through  the  shoe  beneath  the  die.  This  may  seem  strange  to 
many,  but  it  has  caused  much  difficulty  when  perforating 
small  holes.  The  diameter  of  this  clearance  hole  should  be 
such  that  the  slugs  cannot  clog  into  It  by  forming  a  bridge 
as  indicated  at  C,  Fig.  2.  If  the  clearance  hole  Is  a  little  too 
large,  sometimes  the  oil  on  the  slugs  will  cause  them  to  stick 
to  the  sides  of  the  hole  so  that  they  become  jammed  and  form 
a  bridge. 

A  blank  having  a  burr  around  the  edge  is  not  always  a 
sign  that  the  punch  does  not  fit  the  die  properly.  The  trouble 
may  be  that  the  die  has  not  the  proper  amount  of  Clearance, 
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so  that  forcing  a  blank  through  such  a  die  forms  a  burr.  By 
examining  the  edge  of  the  blank  one  can  easily  tell  whether 
the  die  clears  itself  properly  or  not.  Thus,  if  some  parta  of 
the  edge  are  polished  or  burnished,  it  indicates  that  clear- 
ance is  lacking  at  these  points. 

Bending;  and  Foi-mln?  Dies 
It   is   important   to   Icnow   something   about   the   action   of 
metal  when  it  is  being  bent  or  formed  in  different  types  of 
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Flf.    4.     Two   Formi   of   BoBdiar   or   Formia^   D.ei 

dies.  Two  distinct  classes  of  bending  dies  are  Illustrated  in 
Fig.  4.  One  Is  an  open  die  without  a  pressure  pad,  whereaa 
the  other  has  a  pressure  pad  to  prevent  the  blank  from  creep- 
ing. The  metal  has  a  natural  action  in  the  open  die.  whereas 
with  a  pressure  pad  type  the  tendency  is  to  draw  it,  espe- 
cially if  it  is  squeezed  rather  hard  between  the  die  and  punch, 
which  is  often  necessary  in  order  to  form  a  square  shaps. 
When  metal  is  given  a  right-angle  form  it  shortens  up  the 
blank  an  amount  equal  to  one-half  the  thickness  of  the  stock. 
Referring  to  A,  Fig.  4,  part  a  is  %  inch  thick  and  each  sida 
has  an  inside  length  of  1  Inch;  hence  the  blank  for  this  part 
would  have  a  length  equal  to  2  inches  plus  half  the  thickness 
of  the  stock,  or  2  1/16  inches.  If  the  blank  should  have  more 
than  one  right-angle  bend  simply  multiply  the  number  of 
such  bends  by  half  the  thickness  of  the  stock,  plus  the  Inside 
measurement  of  all  the  sides,  to  obtain  the  total  length  of 
the  blank. 

The  radius  formed  on  the  outside  of  any  right-angle  bend, 
which  has  a  sharp  corner  Inside,  is  about  VA  times  the  thick- 
ness of  the  stock.  This  radius,  however,  will  vary  slightly 
In  accordance  with  the  hardness  of  the  material.  When  mak- 
ing dies  to  form  metal  that  is  of  a  hard  temper,  such  as 
German  silver,  hard  brass  or  steel,  it  Is  advisable  to  allow 
the  punch  to  strike  harder  at  the  forming  point,  as  this  tends 
to  set  the  metal,  thus  producing  greater  uniformity  in  the 
pieces  formed.  A  slow  acting  press  will  not  set  a  form  as 
well  as  one  with  more  speed,  although  a  slow  action  will 
often  form  metal  that  Is  too  hard  to  be  formed  In  a  quick- 
acting  press,  without  fracturing. 

When  parts  are  to  be  blanked  preparatory  to  bending.  It 
is  advisable  to  make  the  blanking  die  so  that  the  grain  of 
the  metal  in  the  blank  will  be  at  right  angles  to  the  bend. 
When  working  German  silver,  or  metal  of  a  hard  temper,  this 
is  important  and  if  ignored  there  will  be  a  large  percentage 
of  loss  as  the  result  of  fracturing.  If  the  blanking  die  should 
be  laid  out  incorrectly  as  regards  the  grain,  the  defect  may 
be  remedied  by  cutting  the  stock  from  the  sheets  so  that  the 
grain  will  run  properly  in  the  blank. 

Pointers  on  Dmwlnjr  Die  Construction 

Some  of  the  most  common  causes  of  trouble  In  the  opera- 
tion and  construction  of  drawing  dies  will  now  be  considered. 
Care  should  be  taken  that  a  shell  which  is  the  first  of  a 
series  of  operations,  is  uniform  In  height  all  around,  bcciiu.«« 
a  little  unevenness  will  multiply  as  it  p-isses  through  su'-o-  od- 
Ing  dies,  thus  requiring  a  larger  blank  than  Is  neC'S-iry. 
This  defect  is  often  caused  by  the  blanking  ring  not  being 
concentric  with  the  drawing  die;  the  blank-holder  may  also 
bear  harder  on  one  side  than  on  the  other,  or  a  bad  burr  on 
one  side  of  the  blank  may  result  In  holding  that  side  back. 
If  the  bottom  of  the  shell  breaks  oat,  this  may  be  caused  by 
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using  a  die  that  Is  too  small  In  relation  to  the  blank  di- 
ameter. The  rule  usually  employed  for  cylindrical  work  is 
that  a  shell  may  be  drawn  to  a  depth  equal  to  Its  diameter. 
Very  often  this  depth  may  be  exceeded  somewhat,  but  the 
strength  of  the  bottom  of  the  shell  will  be  reduced  for  suc- 
ceeding draws.  Other  causes  of  fracture  at  the  bottom  of  the 
shell  are:  too  small  a  drawing  radius,  insufficient  clearance 
between  the  punch  and  die,  excessive  blank-holder  pressure, 
excessive  friction  between  the  blank-holder  and  die  caused  by 
grinding  marks  on  either  die  or  blank-holder,  and  inferior 
quality  of  drawing  metal. 

The  straight  or  cylindrical  surface  below  the  curved  draw- 
ing edge  of  the  die  should  not  be  too  long  because  the  press- 
ure exerted  on  the  metal  when  it  is  being  drawn  over  the 
rounded  edge  tends  to  remove  most  of  the  lubrication,  thus 
leaving  very  little  for  the  straight  surface;  consequently,  a 
scored  shell  is  likely  to  be  the  result  if  the  cylindrical  part 
of  the  die  is  too  long.  The  length  of  this  straight  part  usu- 
ally varies  from  Vi  to  y,  inch.  The  diameters  of  the  punch  and 
die  should  be  measured  occasionally  to  determine  the  width 
of  the  clearance  space.  If,  as  the  result  of  wear,  this  clear- 
ance becomes  excessive,  the  metal  will  thicken  to  such  an 
extent  that  there  will  be  difficulty  In  connection  with  suc- 
ceeding drawing  operations. 

Any  taper  of  the  punch  in  an  upward  direction  naturally 
would  make  it  difficult  to  strip  the  drawn  part.  A  vent  hole 
through  the  center  of  the  punch,  opening  to  the  atmosphere 
at  some  point  above  the  top  of  the  shell.  Is  also  very  Im- 
portant, as  it  prevents  the  formation  of  air  pockets  and  facili- 
tates stripping.  The  punch  should  always  be  polished  In  a 
lengthwise  direction,  as  this  also  aids  in  stripping  the  work. 

When  determining  the  size  of  the  blank  for  an  irregular 
or  rectangular  shape,  always  begin  by  making  the  blank  a 
little  smaller  than  what  Is  expected  to  be  the  required  size. 
Then  if  fracturing  occurs,  it  is  very  evident  that  a  larger 
blank  cannot  be  used,  whereas  if  the  blank  is  over  size  a 
fracture  may  occur,  thus  leading  to  the  conclusion  that  the 
draw  is  not  practicable,  although  a  proper  size  blank  might  be 
drawn  without  difficulty.  The  corners  of  a  rectangular 
shaped  punch  and  die  should  be  very  hard,  because  most  of 
the  wear  is  In  the  corners.  Care  should  be  taken  that  the 
metal  does  not  thicken  perceptibly  during  any  one  draw  if 
others  are  to  follow,  but  It  is  advisable  to  allow  the  corners 
to  thicken  slightly  It  there  is  only  one  operation  or  during 
the  final  operation  of  a  series. 

To  draw  a  cylindrical  projection  from  a  hole  pierced  in  a 
flat  blank,  the  hole  should  first  be  reamed  out  to  prevent  the 
lower  edge  o,  Fig.  6,  from  splitting.  This  splitting  at  the 
edge  when  a  hub  is  drawn  without  reaming  the  hole  is  doubt- 
less due  to  the  compression  of  the  metal  by  the  action  of 
the  punch,  which  causes  splitting  when  the  hole  Is  expanded. 
When  this  compressed  surface,  however,  Is  cut  away  by 
reaming,  the  stretching  action  does  not  have  the  same  effect. 
Effects  Produced  by  Trapped  Oil.  Air  and  Water 

Forming  the  piece  shown  at  A,  Fig.  6,  which  is  made  from 
%-inch   sheet   brass,   requires   three   operations,   the   last   of 


ments  indicated  that  it  was  O.  K.  Finally,  the  trouble  was 
located  and  It  was  found  to  be  due  to  the  fact  that  the  oper- 
ator used  too  much  oil  in  swabbing  out  the  dies.  This  oil 
was  trapped  in  the  die  and  when  the  blow  was  struck,  the 
pressure  was  so  high  as  to  reduce  the  original  thickness  from 
0.005  to  0.008  inch.  The  surface  of  the  metal  was  also  made 
quite  rough.  The  use  of  a  light  coating  of  oil  eliminated  tbe 
trouble. 


Fig.   5.     Method  of  fonnine  a  Hub  from  a  Hole  iiiorced  in  Flat  Stock 

which  Is  done  with  a  drop-hammer.  After  this  part  Is  formed, 
it  has  to  be  machined  all  over.  One  day  a  complaint  was  re- 
ceived that  the  thickness  x  was  below  size  and  that  the  parts 
could  not  be  trued  up.  The  stock  was  measured  and  also  the 
piece  before  It  went  to  the  drop-hammer  and  both  measure- 


Fit.  6.     (A)   Fart  which  w*i  tminttntioiuiUy  redticad  In  Thlokneu 

b7  oil  Pressure;    (B)   Die  which  pierced  Hole  at  c 

by  Freaauie  of  Air  trapped  at  b 

Another  unusual  incident  happened  in  connection  with  a 
compound  blanking  and  drawing  die.  This  was  used  In  a 
press  having  an  automatic  roll  feed  and  a  compressed  air 
pipe  extended  down  from  the  ceiling.  This  air  was  used  to 
blow  the  drawn  cups  away  from  the  die  into  a  box  back  of 
the  press.  One  night  the  shut-oft  cock  on  the  air  pipe  was 
not  closed  completely  and  water  which  had  condensed  in  the 
line  dropped  onto  the  die  and  flowed  under  the  pressure  pad, 
which  was  entirely  housed  in.  When  the  press  was  first 
tripped  the  next  morning  the  shoe  was  pushed  through  the 
hole  in  the  bolster  plate  because  the  water  could  not  flow  out 
quickly  enough. 

The  action  of  air  under  high  pressure  is  Illustrated  by  an- 
other exampla.  In  making  the  die  shown  at  B,  Fig.  6,  the  die- 
maker  failed  to  drill  a  vent  hole  through  the  punch,  as  Indi- 
cated by  the  dotted  lines  a.  The  result  was  that  when  the 
press  was  tripped  the  air  In  space  6  was  compressed  to  such 
a  degree  that  a  slug  c  was  forced  out  Into  vent  hole  d  In  the 
knockout.  The  material  was  No.  S  brass,  B.  &  S.  gage,  and 
a  hole  was  made  as  neatly  as  though  it  had  been  pierced  by 
a  punch.  This  indicates  in  a  rather  striking  way  how  the 
lack  of  necessary  vent  holes  increases  the  load  on  both  the 
die  and  press. 

*  •     « 

The  annual  convention  of  the  American  Foundrymen's  As- 
sociation and  the  American  Institute  of  Metals  will  be  held 
in  Cleveland,  Ohio,  during  the  w^eek  of  September  11.  The 
annual  exhibition  of  foundry  equipment  and  supplies  to  be 
held  concurrently  with  the  meetings  of  these  organizations 
will  be  conducted  under  the  auspices  of  the  American  Foun- 
drymen's Association  and  the  American  Institute  of  Metals. 
The  exhibition  will  be  held  in  the  Cleveland  Coliseum  which 
contains  60,000  square  feet  of  floor  space  on  one  level  and  is 
admirably  adapted  for  a  foundry  show.  A.  O.  Backert,  12th 
and  Chestnut  Sts.,  Cleveland,  Ohio,  is  the  secretary  and  treas- 
urer of  the  association. 

•  •     * 

According  to  the  Scientific  American  there  has  appeared, 
in  England,  a  new  telephone  device  which  renders  possible 
the  summoning  of  a  subscriber  back  to  the  telephone  after 
ho  has  been  asked  to  "hold  the  wire"  while  the  party  at  the 
other  end  is  looking  up  some  desired  information.  The  device 
is  in  reality  a  loud-speaking  horn.  If  the  subscriber  called 
does  not  wish  to  hold  the  receiver  to  his  ear,  he  can  place  It 
over  the  horn  and  go  about  his  duties.  The  calling  party's 
voice  is  so  amplified  that  it  may  be  heard  throughout  a  room. 
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HE  correct  method  of  holding  work  for  grinding 

is  governed  largely  by  the  character  of  the 
work,  its  shape,  and  other  considerations,  such 
as  accuracy,  production,  etc.  The  methods  that 
are  in  use  in  different  plants  and  on  various 
classes  of  work  are  so  diversified  that  it  is  im- 
possible to  describe  them  all,  but  in  order  to  make  the  follow- 
ing article  comprehensive  a  few  of  the  more  common  ones 
involving  standard  principles  will  be  illustrated.  Most  of  the 
devices  shown  are  those  used  in  connection  with  the  manufac- 
ture of  automobile  parts.  These  have  been  chosen  first,  be- 
cause of  their  ease  of  operation,  which  is  necessary  to  insure 
rapid  production;  and  second,  because  of  the  accuracy  required 
in  this  work. 

Conditions  which  Govern  the  Type  of  Work-holding 
Device  used  for  Grlndlnsr 

In  designing  a  work-holding  device  for  carrying  a  certain 
piece  of  work  while  grinding,  there  are  a  number  of  points 
that  should  receive  consideration.  In  the  case  of  bushings 
having  thin  walls,  for  instance,  it  is  essential  that  the  work 
be  held  so  that  it  is  not  put  under  tension  or  subjected  to 
clamping  strains;  in  holding  irregular  shaped  work,  other 
conditions  are  encountered;  while  in  holding  work  which  has 
only  one  end  centered,  a  device  for  holding  the  "blind"  end 
must  be  provided.  Crank-  and  cam-shafts  for  gas  engines 
present  other  points  in  work-holding  devices  that  are  worthy 
of  consideration.  For  the  average  run  of  work,  the  points 
that  must  be  considered  can  be  summed  up  as  follows: 

1.  Shape  of  work,  whether  hollow,  provided  with  centers, 
or  "blind"  on  one  end.  . 

2.  Location  of  surface  to  be  ground,  whether  concentric,  as 
In  long,  plain  shafts,  or  eccentric  as  in  crankshafts. 

:!.     Slenderness  of  work,  such  as  thin  bushings,  sleeves,  etc. 

4.     Relation  of  ground  surfaces  to  previously  finished  parts. 

V).  Convenience  of  operation  as  regards  accessibility  for  re- 
moving or  clamping  the  work. 

6.  Accuracy  and  production  required.  Aside  from  the  char- 
acter of  the  work,  this  last  point,  on  the  average  run  of  work, 
is  the  most  important. 

Holdlnsr  Work  on  Centers 

The  common  method  of  holding  and  driving  work  while 
grinding   externally,   when   the   work   is   provided  with   cen- 

For  tnformntlon  on  grtudlng  nreviously  ptibUshed  In  Nr.vcniNCRr,  M^«  "Grind- 
ing Whool  Tilling  Devices,"  November,   1915,  and  Brtlclos  there  referred  to. 


ters,  is  shown  in  Fig.  1.  This  is  used  on  the  plain  or  univer- 
sal cylindrical  grinding  machines,  and  is  well  known.  The 
shape  of  the  center  is  governed  by  the  conditions  of  the  work. 
A  in  Fig.  2  shows  the  common  plain  60-degree  center;  B, 
a  center  cut  down  to  clear  the  wheel  to  permit  small  diameter 
work  to  be  ground;  C,  another  method  of  reducing  the  body 
of  the  center  for  holding  small  work;  and  D,  a  center  for  sup- 
porting tubing  or  work  having  a  large  hole  in  the  end.  The 
center  shown  at  E  is  known  as  a  female  center  and  is  U8e<i  to 
support  work  that  has  no  center  but  is  pointed  on  the  end. 

Where  the  work  is  provided  with  a  center  in  one  end  only 
and  a  large  hole  in  the  other,  like  a  gas  engine  piston,  the 
method  shown  in  Fig.  3  can  be  used.  Here  a  plate  A.  is  fitted 
into  the  hole  in  the  open  end  of  the  piston,  and  a  pin  B 
passes  through  rod  D,  fitting  the  wrist-pin  hole.  When  the 
wrist-pin  hole  has  been  bored  and  reamed  in  perfect  align- 
ment and  at  right  angles  to  the  axis  of  the  piston,  the  pin  B 
should  be  a  good  fit  for  it,  but  when  this  has  not  been  done 
previous  to  grinding,  it  should  be  a  loose  fit,  as  illustrated. 
The  piston  is  held  on  the  plate  A  by  nut  C  that  draws  the 
pin  B  against  the  wrist-pin  hole  and  clamps  the  piston  rigidly. 
The  arbor  is  driven  by  a  pin  E  that  comes  in  contact  with  the 
driving  pin  held   in  the  faceplate  of  the  grinding  machine. 

Another  method  of  holding  work  on  centers  is  shown  in 
Fig.  4.  Here  the  work  has  a  center  in  one  end  and  a  slot  in 
the  other,  and  the  requirements  are  that  the  axis  of  the  shank 
and  body  be  ground  at  right  angles  to  the  center  of  the  pin 
hole.  In  order  to  handle  this  work  satisfactorily,  a  close  fit- 
ting pin  A  is  placed  in  the  hole  in  the  work  as  Indicated.  The 
headstock  center  B  Is  provided  with  a  V-slot  to  contact  with 
pin  A,  and  is  slabbed  down  to  fit  the  slot  In  the  work.  It  will 
therefore  be  seen  that  this  type  of  center,  in  addition  to  hold- 
ing the  work  central,  also  drives  it. 

Still  another  method  of  holding  work  while  grinding  ex- 
ternally is  shown  in  Fig.  5.  In  this  case  the  work  Is  a  one- 
throw  crankshaft,  and  for  grinding  the  crankpin  it  Is  neces- 
sary to  offset  the  crankshaft,  as  illustrated.  A  large  variety 
of  fixtures  have  been  devised  for  handling  crankshafts,  but 
this  device  has  been  chosen  because  of  Its  simple  construc- 
tion. In  this  case  It  will  be  noticed  that  two  blocks,  held  in 
place  by  set-screws,  are  fitted  to  the  ends  of  the  crankshaft. 
With  a  plain  fixture  of  this  type,  It  Is  necessary  to  line  the 
blocks  up  properly  with  the  work  before  clamping,  and  to  do 
this  the  bottoms  of  the  blocks  are  made  square  so  that  they 
can  rest  on  the  surface  plate;  then  the  crankshaft  and  blocks 
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Fig.   1.     Common  Method  of  holding  and  driving  Centered  Work  when 
grinding    externally 

are  squared  up  from  the  surface  plate  with  an  ordinary  ma- 
chinist's square,  and  clamped  In  position.  Other  work  of  an 
eccentric  nature  is  handled  In  a  similar  manner,  the  type  of 
fixture  used,  of  course,  depending  on  the  character  of  the  work 
and  the  number  of  eccentrics  or  amount  of  eccentricity. 
Holding:  Work  on  Solid  Mandrels 
The  class  of  work  held  on  mandrels  is  not  confined  to  bush- 
ings, but  includes  any  work  that  can  be  conveniently  held  in 
this  manner.  The  common  method  of  holding  work  on  a 
mandrel  Is  shown  at  A  in  Fig.  6,  in  which  the  part  being 
ground  is  an  ordinary  plain  bushing.  This  should  not  be 
used  for  holding  work  which  has  not  previously  been  ground 
in  the  holes,  because  if  the  hole  is  not  true  and  straight.  It 
will  not  hear  evenly  on  the  mandrel  and  when  it  becomes 
heated  will  take  the  shape  of  the  arbor;  then  when  the  work 
is  removed,  it  will  be  found  to  be  untrue.    Mandrels  of  this 


type,  which  in  reality  are  friction  mandrels,  should  never  have 
the  work  driven  tight  on  them.  They  should  be  provided 
with  a  very  slight  taper,  about  0.002  to  0.005  inch  to  the  inch. 
For  holding  thin-wall  bushings,  the  better  practice  is  to  clamp 
the  work  from  the  ends,  as  will  be  illustrated  and  described 
later.  At  B  is  shown  the  common  method  of  holding  a  tapered 
bushing;  the  information  given  in  the  foregoing  applies  also  to 
this  case,  with  the  exception  that  the  taper  on  the  mandrel 
should  be  the  same  as  the  hole  in  the  work. 

Another  example  illustrating  the  use  of  solid  mandrels  for 
holding  work  is  shown  in  Fig.  7.  This  mandrel  is  used 
for  holding  a  cream  separator  bowl  shell  F  while  grinding 
the  straight  and  tapered  surfaces.  As  is  shown  in  the  illus- 
tration, the  mandrel  consists  of  a  two-diameter  sleeve  A  driven 
Into  the  tapered  mandrel  B.  The  center  flange  C  supports 
the  shell  Internally,  whereas  flange  D  supports  it  externally, 
the  shell  being  chamfered  to  catch  under  a  projecting  rib  on 
this  flange.  The  work  is  clamped  in  place  by  nut  E.  The 
rear  face  of  flange  D  is  provided  with  a  rib  that  contacts  with 
the  driving  pin  In  the  faceplate  and  serves  to  drive  the  work. 

Pig.  8  shows  a  simple  and  effective  mandrel  for  holding  a 


ball  race  cup.  This,  it  will  be  noticed,  is  a  difficult  piece  to 
hold.  The  mandrel  consists  of  a  central  stud  A  hardened  and 
ground,  and  threaded  to  receive  the  knurled  bushing  B.  This 
is  also  hardened  and  ground  internally  as  well  as  on  those 
points  where  it  contacts  with  the  ball  race  cup.  The  work  is 
held  in  position  by  adjusting  sleeve  B  which  forces  the  cup 
against  split  washer  C.  The  mandrel  is  rotated  by  pin  D, 
which  is  driven  through  it  and  comes  in  contact  with  the  driv- 
ing pin  on  the  faceplate  of  the  machine. 

Spring-  Bushing  Mandrels  for  Holding-  Work  for  Grinding 

The  grinding  of  bushings  having  thin  walls  presents  consid- 
erable difficulty  especially  when  hardened,  as  the  bole  is  us- 


Fig.  3.     Method  of  holding  Gu  Engine  Fiiton  for  External  Grinding 

ually  sprung  out  of  round  and  consequently  cannot  be  de- 
pended upon  as  an  accurate  point  from  which  to  locate  for 
grinding  the  external  diameter.  The  hollow  piston  pin  shown 
in  Fig.  9  is  a  good  illustration  of  this  point.  This  piston 
pin  is  made  from  Shelby  tubing  having  a  5/32-inch  wall,  is 
carbonized  0.030  inch  deep,  and  hardened.  In  carbonizing 
and  hardening,  the  tubing  is  distorted  considerably,  and  to 
place  it  on  a  solid  mandrel  to  grind  the  external  diameter 
would  mean  that  it  would  only  bear  on  the  high  points,  and 
when  the  scale  was  removed  would  be  distorted. 

Fig.  9  shows  a  special  mandrel  designed  for  this  purpose, 
which  handles  the  work  satisfactorily.  It  comprises  a  cen- 
tral mandrel  A,  hardened  and  ground  all  over,  and  carrying 
two  sleeves  B  and  C,  as  well  as  two  cone-shaped  -work  sup- 
ports D  and  E,  these  being  backed  up  by  open-wound  springs 
F  and  G.  It  will  be  noticed  that  the  work  is  merely  located 
by  sleeves  D  and  E  and  Is  clamped  from  the  ends  by  sleeves 
B  and  C  and  nut  H.  The  method  of  using  this  type  of  man- 
drel is  as  follows:  Two  or  three  of  these  mandrels  are  made 
up  at  one  time  so  that  while  one  piece  is  being  ground  in  the 
machine,  the  operator  can  be  loading  another,  thus  making 
production  practically  continuous.  To  insert  the  work  on  the 
mandrel,  nut  H  is  removed  and  sleeves  C  and  E  withdrawn. 
It  will  be  noticed  that  sleeve  E  carries  a  pin  fitting  In  a  slot 
in  sleeve  C  so  that  the  coil  spring  cannot  force  it  out  when 
the  sleeve  is  removed  from  the  mandrel.  The  work  is  now 
placed  on  the  mandrel,  being  centered  by  the  end  of  the  sta- 
tionary sleeve  D,  as  well  as  pin  7.  Then  the  sleeves  are  re- 
placed and  the  nut  tightened  sufficiently  to  hold  the  work 
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rigidly  in  position.    This  method  of  holding  the  work  elimi- 
nates strains  and  insures  an  accurate  job. 

In  Fig.  10  is  shown  another  "floating"  mandrel  that  differs 
slightly  from  that  previously  described.  This  mandrel  is  also 
made  in  duplicate  or  triplicate,  and  comprises  a  center  bar  A, 
hardened  and  ground,  and  carrying  a  bushing  cup  J3  that  is 
pinned  to  it.  Cup  B  is  counterbored  to  receive  the  spring- 
controlled  work-holder  G  which  is  prevented  from  being  forced 
out  by  the  four  coil  springs  D,  by  means  of  flUister-head  screws 
E.  In  this  case  it  will  be  noticed  that  the  flange  on  one  end  of 
the  work  is  of  sufficient  width  to  permit  of  the  bushings  being 
squared  up  by  the  use  of  one  cone  sleeve  C,  the  other  being 
simply  a  -lace  sleeve  F  that  holds  the  bushing  tightly  up 
against  the  bushing  cup  B.  The  mandrel  is  also  provided 
with  a  slotted  washer  O  and  nut  B..    To  remove  the  work,  the 


i-throw    Crankshaft   when 

nut  H  is  released  and  washer  O  withdrawn,  enabling  sleeve  F 
to  be  removed,  whereupon  the  work  can  be  taken  off  and  a 
rough  piece  put  on. 

Expanding  Work-holdlnsf  Mandrel 

The  holding  of  a  ball  bearing  race  accurately  to  grind  the 
external  diameter  is  a  difficult  proposition,  and  to  accomplish 
this  satisfactorily  the  race  should  be  located  from  the  inner 
cone  or  circle  that  the  balls  subsequently  run  In.  The  ex- 
panding mandrel,  therefore,  is  the  only  satisfactory  solution. 
Fig.  H  shows  a  special  mandrel  designed  for  this  purpose  that 
incorporates  some  interesting  features.  It  comprises  a  tap- 
ered bar  A  carrying  three  segment  work  supports  C,  which 
are  prevented  from  turning  on  the  bar  by  pins  held  In  them 
that  work  in  the  slots  shown.  These  segments  are  held  to- 
gether by  two  "bracelet"  coil  springs  0  and  D  that  completely 
surround  them.  To  place  the  work  on  the  mandrel,  the  three 
segments  are  drawn  to  the  smallest  end,  the  work  slipped  over 
them,  and  then  the  segments  are  pushed  back  to  the  larger 
diameter,  causing  them  to  expand  and  grip  the  work. 

An  important  point  in  connection  with  this  mandrel  is  the 
amount  of  taper  given  to  it.  The  first  mandrel  that  was 
tried  out  had  an  included  taper  of  15  degrees — about  3% 
inches  to  the  foot.  When  tried  it  was  found  impossible  to 
hold  the  work  square  with  the  axis  of  the  mandrel.  Because 
of  the  steep  taper,  a  slight  tilting  action  was  given  to  the 
segments,  making  it  impossible  to  hold  the  work  accurately. 
The  reason  for  this  was  that  the  taper  was  so  steep  that  a 
slight  difference  In  the  longitudinal  position  of  the  segments 
made  a  considerable  difference  in  their  respective  distances 
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from  the  axis.  Another  mandrel  was  made,  having  a  taper  of 
\y-i  inch  to  the  foot,  and  this  was  found  to  work  satisfactorily. 
This  had  sufficient  taper  to  take  care  of  the  necessary  move- 
ment required  to  expand  the_  segments  for  gripping  the  worjt, 
and  also  held  the  work  much  more  rigidly  and  accurately. 

Mandrel  (or  Holdlntr  a  TransmUalon  Toke 

The  external  diameter  of  the  transmission  yoke  A  In  Fig. 
12  presents  a  difficult  grinding  proposition.  By  referring  to 
this  illustration,  it  will  be  noticed  that  the  front  end  of  the 
yoke  is  split  or  slotted  and  the  rear  end  has  a  tapered  bole. 
The  requirements  are  that  the  external  diameter  be  ground 
true  with  the  tapered  bole.  In  grinding  this  yoke,  the  order 
of  operations  is  bandied  somewhat  differently  from  that  fol- 
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Fig.    6.     Holding   Straight   and   Tapered   Hole   Bushings   on   Solid   Mandrels 


Fig.   8.     Special  Type  of  Mandrel  for  holding  Ball  Bac«  Cup  for  grinding 

External   Diameter   Concentric   with   Bacawajr  and  S^uar*   vlth 

Inside     Faoa 

lowed  in  grinding  a  plain  bushing.  The  bearing  surface  a 
and  tapered  hole  6  are  previously  ground,  as  will  be  explained 
later.  This  gives  two  points  from  which  the  work  can  be 
accurately  located  for  grinding  the  external  diameter.  The 
mandrel  used  for  holding  this  piece  comprises  a  hardened  and 
ground  rod  B,  over  which  is  slipped  a  flattened  bushing  C 
ground  to  flt  accurately  in  the  previously  ground  bearing  a. 
The  object  of  this  bushing  Is  to  prevent  the  yoke  from  col- 
lapsing. In  order  to  prevent  the  w^ork  from  springing  out- 
ward, a  ring  D  is  clamped  to  the  end  by  bolts  as  shown,  flt- 
ting  In  previously  tapped  holes  In  the  work.  This  prevent* 
any  outward  or  Inward  springing  of  the  yoke  while  it  Is  be- 
ing ground.  The  work  is  held  for  driving  by  the  tapered 
portion  on  the  mandrel  fitting  the  tapered  hole  in  the  work. 
Still  another  method  of  holding  work  for  external  grinding 
Is  shown  in  Fig.  13.  The  part  A  being  ground  is  a  cone  for  • 
fan  shaft,  and  the  operation  consists  In  grinding  the  cone  end 
as  shown.  The  fixture  used  for  this  purpose  is  an  old  type 
Landis  center  grinder,  which  has  been  remodeled  to  till  the 
requirements.  The  regular  spindle  was  removed  and  substi- 
tuted by  a  special  draw-In  spindle  E  operated  to  hold  the  work 
by  open-wound  spring  B.  The  front  end  of  the  spindle  Is 
slotted  and  carries  a  removable  split  washer.     To  remove  the 
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Tig.   9.     Spring  Bushing   Mandrel   for   holding   Piston   Pin  from  End,    tbui 
eliminating    Clamjiing    Strains 

work  from  the  fixture,  lever  C,  fulcrumed  in  special  bracket  D, 
is  forced  forward,  carrying  with  it  spindle  E  and  compressing 
spring  B,  thus  allowing  the  washer  and  work  to  be  removed. 
Previous  to  the  use  of  the  fixture  shown  in  Fig.  13,  this 
cone  was  held  and  ground  in  a  special  grinding  machine 
fitted  up  for  the  purpose,  in  which  production  was  greatly 
limited  owing  to  the  construction  of  the  machine.  This  im- 
provised fixture  was  then  used  and  production  was  increased 
from  800  to  1200  pieces  in  nine  hours. 

Work-holding  Devices  for  Internal  Grinding 
The  most  common  method  of  holding  work  to  be  ground 
Internally,  especially  if  the  part  to  be  ground  is  cylindrical 
in 'shape,  is  to  grip  it  in  a  four-  or  three-Jaw  chuck  as  shown 
at  A  and  B  in  Pig.  14.  The  jaws  of  the  chuck  are  sometimes 
modified  to  suit  the  shape  of  the  work  and  are  generally  ground 
to  get  the  required  accuracy  after  the  chuck  is  placed  on  the 
machine  spindle.  The  four-jaw  chuck  is  not  as  frequently 
used  as  the  three-jaw  chuck,  because  three  points  of  support. 
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rig.    10.     Another    Spring-controlled    Bushing    Mandrel 

especially  on  work  with  a  rough  surface,  are  better  than  four. 
For  holding  thin-wall  bushings,  the  ordinary  chuck  is 
not  recommended  because  of  the  liability  of  springing  the 
work  out  of  shape  in  clamping. 

For  holding  comparatively  small  work,  the  draw-in  type 
of  collet  shown  at  C  in  Fig.  14,  is  used.  This  Is  limited  to  a 
certain  extent  to  the  holding  of  plain  work.  With  slight 
modifications,  however,  it  can  be  adapted  for  holding  seg- 
ment removable  clamping  Jaws  as  shown  in  Fig.  25.  D  in  Fig. 
14  shows  another  method  of  holding  work  of  the  bushing  type. 
This  is  an  air  chuck  operating  on  the  well-known  principle 
common  to  this  type  of  holding  device.  The  jaws  o  of  this 
chuck  are  operated  through  levers  6,  receiving  the  necessary 
movement  from  the  plunger  c  that  communicates  with  the  air 
cylinder.  Jaws  a  can  be  adjusted  independently  by  screws  d 
to  cover  a  considerable  range  of  diameters.  Air  chucks  can 
be  used  with  success  on  work  that  is  of  comparatively  plain 
outline  and  stiff  enough  to  stand  the  necessary  clamping  pres- 
sure without  being  sprung  out  of  shape.  One  advantage  of 
the  air  chuck  over  other  mechanical  gripping  devices  is  that 
the  pressure  is  constant. 
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As  previously  mentioned,  it  is  a  difficult  matter  to  hold 
hardened  bushings  without  springing  them  out  of  shape.  The 
reason  for  this  is  that  the  work,  when  hardened,  is  distorted 
to  a  greater  or  less  extent,  and  when  put  on  an  ordinary  man- 
drel or  held  In  the  chuck  in  the  rough  condition,  there  is  only 
point  contact,  which  causes  distortion  as  soon  as  the  harden- 
ing scale  is  removed.  The  practice  sometimes  followed  is  to 
grind  the  hole  first  and  then  place  the  bushing  on  a  solid  man- 
drel to  grind  the  external  diameter.  This  practice,  as  pre- 
viously mentioned,  is  not  recommended  when  the  buBbing 
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Fig.     12.     Method    of     solving    Difficult    Holding    Proposition 

has  thin  walls.  A  better  way  is  to  grind  the  external  diame- 
ter of  the  work  first,  using  a  mandrel  of  the  types  shown  in 
Figs.  9  and  10,  and  then  grip  the  work  for  grinding  the  inter- 
nal diameter  in  a  device  of  the  type  shown  in  Figs.  15  and  16. 
Referring  to  Fig.  15,  as  was  previously  mentioned,  the  exter- 
nal diameter  of  bushing  A  is  ground  first,  then  the  bushing 
is  slipped  Into  a  close  fitting  chuck  B.  The  body  of  chuck  B 
is  fastened  to  the  faceplate  C,  which  is  screwed  onto  the  nose 
of  the  internal  grinding  machine  spindle.  The  other  mem- 
bers of  the  fixture  consist  of  toe-clamps  D,  draw-bar  E  and 
yoke  F.  Draw-bar  E  passes  completely  through  the  machine 
spindle,  and  being  attached  to  yoke  F  operates  the  toe-clamps  D 
that  hold  the  work  in  place  against  the  resistance  of  the 
grinding  wheel.  It  will  be  noticed  that,  in  this  type  of  fixture, 
none  of  the  parts  extend  so  as  to  interfere  with  its  operation 
or  cause  accidents.  In  order  to  remove  or  replace  the  work 
in  the  fixture,  the  draw-bar  is  released,  then  the  toe-clamps 
are  swung  away  from  the  stop-pins  G,  the  finished  work  re- 


Flg.   11.     Special  Taper  Expanding  Mandr«I  for  holding  Outer  Ball  Sace 
when    grinding    External    Diameter 


Fig.    13.     Improvised   Fixture  used  in  holding  Cone  for  grinding,   that 
greatly   increased    Production    over   Former   Method 

moved,  and  a  rough  piece  inserted,  after  which  the  toe-clamps 
are  swung  back  to  the  stop-pins  and  the  draw-bar  tightened. 

Fixture  for  Holdiner  Drive-shaft  Yoke 

The  drive-shaft  yoke  shown  in  Fig.  16  is  another  example 
of  work  that  is  difficult  to  hold  without  distortion.  The  large 
external  diameter  of  yoke  A  has  previously  been  ground  in  a 
manner  similar  to  that  shown  in  Fig.  12,  and  for  grinding  the 
internal  diameter  it  is  held  in  a  close  fitting  chuck  without 
putting  any  pressure  on  the  external  diameter.  The  fixture, 
as  shown  in  Fig.  16,  consists  of  casting  B  screwed  onto  the 
nose  of  the  machine  spindle,  and  carrying  two  toe-clamps  C 
tied  together  by  yoke  D  and  operated  by  draw-in  bolt  E  that 
passes  through  the  spindle  of  the  machine.  In  order  to  pro- 
tect the  workman,  brass  guard  F  is  fitted  over  the  fixture  so 
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Fig.    14.     Diagrair 

that  the  uuts  on  the  ends  of  the  toe-clamps  are  not  exposed. 
The  forward  end  of  this  fixture  Is  ground  In  perfect  alignment 
with  the  machine  spindle,  and  is  a  good  fit  for  the  external 
ground  surface  of  the  worlc.  With  this  type  of  fixture  It  is 
possible  to  hold  the  work  rigidly  without  subjecting  it  to 
excessive  clamping  strains. 

HoldinB-  Work  for  Internal  and  External  Grindlnfr 

Fig.   17  shows  a  special  type  of  fixture  used  on  a  Bryant 

chucking   grinder    for    holding   a   transmission    countershaft 

bearing  sleeve  that  is  ground  internally  and  externally  at  the 

same  setting  on  surfaces  A  and  B,  respectively.    This  fixture 


Fig.   16.     Kpc 


mimondod  Method  of  holding  Thin-wall  Bushing  for  Into 
Grinding  to   provont   Bpringing  out  of   Shapu 


is  of  comparatively  simple  design,  and  comprises  a  special 
cap  C,  screwed  onto  the  nose  of  the  machine  spindle  and 
machined  on  the  front  end  to  fit  the  work.  The  work,  in  this 
case,  is  provided  with  a  series  of  grooves  which  are  engaged 
by  projections  on  cap  G  for  driving.  The  work  is  then  held 
up  against  the  face  of  the  cap  by  draw-in  bolt  D  that  passes 
through  the  machine  spindle  and  is  operated  by  handwheel  K. 
This  bolt  is  supported  in  the  spindle  to  keep  it  from  wobbling 
by  means  of  bushing  F. 


Methods  of  Cbudclng-  Gears  for  Grinding- 

The  problem  of  holding  gears  accurately  is  a  diflacult  one, 
especially  if  they  have  been  hardened.  The  chief  trouble,  of 
course,  is  making  provision  for  possible  inaccuracies  that  are 
caused  by  warping  in  hardening.  There  are  several  methods 
in  commercial  use,  as  follows: 

1.  Holding  gear  by  outside  diameters  or  tops  of  teeth. 

2.  Using  rolls  between  the  teeth,  sometimes  called  the 
"pitch-line  control  method." 


3.  Using  Jaws  of  special  shape  which  make  contact  with  the 
gear  at  the  bottom  of  the  tooth  space,  known  as  "root  control." 

The  first  method  cannot  be  used  with  success  when  the 
gears  are  to  run  at  high  speeds,  because  the  hole  and  the  pitch 
diameter  of  the  teeth  may  not  be  concentric. 

The  second  method,  while  requiring  the  use  of  a  more  ex- 
pensive chuck,  is  much  more  satisfactory  than  the  first,  if  the 
teeth  are  fairly  evenly  spaced.  A  slight  variation  in  the 
width  of  the  tooth  spaces  makes  a  considerable  difference  in 
the  relative  positions  of  the  rolls,  owing  to  the  acute  angle 
made  by  the  tooth  surfaces  near  the  pitch  line  where  the  rolls 
contact.  This  has  been  considered  by  some  manufacturers  aa 
a  serious  objection  to  the  use  of  this  method,  but  when  It  is 
remembered  that  gears  in  which  the  teeth  are  unevenly 
spaced  are  unsatisfactory  for  high-speed  work,  and  that  prop- 


Satisfactory    Device    for    holding    •    Main    Or 
easily  sprung  out  of  6bap« 


Yoke    that    is 


lig.    18.     ■  Piicn    Line. 

erly  cut  gears  bear  heaviest  on  the  pitch  line,  it  will  be  scon 
that  the  "pitch-line  control"  method  is  not  devoid  of  merit. 

For  the  average  run  of  work,  the  third  method  Is  geaerallr 
recommended.  The  Jaws  of  the  chuck  contact  directly  with 
the  solid  metal  at  the  bottom  of  the  tooth  spaces  so  that  in- 
accuracies in  the  spacing  of  the  teeth  do  not  affect  the  accurate 
holding  of  the  gear.  Furthermore,  it  is  a  very  simple  matter 
to  maintain  the  accuracy  of  the  Jaws  by  simply  truing  the 
contact  points  whenever  necessary.  This  does  away  with 
continual  truing  when  chucking  each  gear  and  effects  an  enor- 
mous  saving   where   large   quantities   of   one   size   are   being 
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turned  out.    In  the  following,  examples  will  be  shown  covering 
the  three  methods  of  holding  spur  and  bevel  gears. 

Fixture  for  Holding  Spur  Gears  for  Grlndlngr 
In  the  grinding  of  holes  in  spur  gears,  it  is  essential  that 
the  hole  be  true  and  concentric  with  the  pitch  circle  of  the 
gear  teeth,  and  in  order  to  accomplish  this  satisfactorily, 
where  the  teeth  are  evenly  spaced,  it  is  sometimes  advisable 
to  locate  the  gear  from  the  pitch  circle.  One  method  of  ac- 
complishing this  is  shown  in  Figs.  18  and  19.  The  fixture, 
which  is  screwed  onto  the  nose  of  a  Heald  internal  grinding 
machine,  comprises  a  cast-iron  chuck  A  and  a  brass  clamping 
sleeve  B.  As  shown  in  Fig.  19,  sleeve  B  is  keyed  to  chuck  A 
80  that  it  can  be  drawn  back  and  forth  without  rotating  in- 
dependently. This  sleeve  is  operated  by  means  of  a  handwheel 
C  having  a  projection  which  is  threaded  into  sleeve  B.  The 
handwheel  is  held  on  the  fixture  by  means  of  a  brass  retain- 
ing ring  D,  and  in  order  to  eliminate  friction,  ball  bearing  E 
is  interposed  between  the  fixture  and  the  handwheel.  Sleeve  B 
carries  the  tapered  cast-iron  filler  ring  F  that  Is  held  to  it  by 
means  of  fillister-head  screws  as  illustrated.  This  operates 
hardened  steel  split  clamping  ring  O,  inside  of  which  is  lo- 
cated retaining  ring  H  that  carries  nine  rolls  /.    Rolls  /  locate 


circle,  but  where  the  gear  has  been  carefully  made  fairly  .ac- 
curate results  can  be  secured.  Hardened  steel  pin  F  is  pro- 
vided for  the  gear  to  butt  up  against  and  give  point  contact. 
When  being  replaced  on  the  machine  to  turn  out  an  additional 
lot  of  work,  the  chuck  is  trued  up  with  an  indicator,  and  fin- 
ished surfaces,  as  indicated,  are  provided  for  this  purpose. 

Holdlner  Bevel  Pinions  and  Gears  for  Grlndlntf 

There  is  a  diversity  of  opinion  among  users  of  grinding  ma- 
chines regarding  the  most  desirable  method  of  holding  bevel 
gears  and  pinions  for  grinding.  A  device  which  has  proved 
successful  in  one  shop  is  not  always  looked  upon  with  favor 
in  another,  and  it  is  sometimes  diflScult  to  get  men  responsible 
tor  results  to  realize  the  advantage  of  a  certain  method  If  It 
differs  from  that  which  they  are  accustomed  to.  The  Heald 
Machine  Co.  has  given  the  problem  of  chucking  gears  for 
grinding  considerable  study  and  has  devised  several  interest- 
ing chucks  that  are  shown  in  the  following. 

One  important  point  about  which  a  diversity  of  opinion 
exists  is  the  shape  of  the  rolls  used  in  chucks  of  the  pitch-line 


nade  by 

and  grip  the  gear  from  the  pitch  circle  of  the  teeth.  As  hand- 
wheel  C  is  operated,  it  draws  In  split  sleeve  O,  closing  the  pins 
down  on  the  teeth  and  holding  the  gear  rigidly  and  accurately 
In  position  while  the  hole  is  being  ground.  Parts  F,  G,  H,  and 
/  have  to  be  made  special  for  each  size  of  gear  that  is  handled. 
An  interesting  chuck  for  holding  a  double  spur  gear  is 
shown  in  Fig.  20.  The  construction  of  this  chuck  differs 
somewhat  from  that  previously  described,  chiefly  in  the  method 
of  clamping.  It  comprises  a  special  faceplate  A  screwed  onto 
the  nose  of  the  spindle,  to  which  is  clamped  the  chuck  hous- 
ing B.  In  this  chuck,  means  are  provided  for  holding  and 
locating  the  gear  from  both  external  diameters.  It  is  clamped 
on  both  diameters  by  cone-shaped  split  bushings  C  and  D  that 
are  tightened  on  the  work  by  means  of  the  spanner  wrench  E. 
In  order  to  get  at  the  rear  cone  C  with  the  wrench,  the  fixture 
Is  cut  away  as  illustrated.  This  method  of  holding  a  spur  gear 
cannot  be  considered  as  accurate  as  holding  it  from  the  pitch 


Fig.    21. 

control  type.  Some  gear  manufacturers  claim  that  cylindri- 
cal rolls  are  just  as  satisfactory  as  tapered  rolls.  After  con- 
siderable experience  in  this  direction,  the  Heald  Machine  Co. 
has  found  that  the  rolls  for  chucking  bevel  gears  should  be 
tapered  because  they  make  contact  with  curved  surfaces,  the 
elements  of  which  converge  at  a  common  vanishing  point. 
This  company  has  also  found  that  gear  manufacturers  us- 
ing cylindrical  rolls  have  used  them  exclusively  on  gears 
having  a  face  width  that  is  small  in  proportion  to  the  diame- 
ter of  the  gear,  as,  for  example,  ring  gears  used  in  automobile 
transmissions.  In  such  cases  the  error  is  not  very  pronounced, 
but  on  miter  gears,  especially  when  the  face  width  is  from 
one-quarter  to  one-fifth  the  gear  diameter,  there  is  a  decided 
tendency  for  the  gear  to  rock  on  a  cylindrical  roll  at  the 
central  point  of  the  face  of  the  gear  tooth. 
A  satisfactory  method  of  calculating  the  diameter  and  taper 
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on  the  roll  is  to  make  the  diameter  at  the  large  end  sufficient 
to  bring  the  surface  of  the  roll  about  1/lG  inch  above  the  out- 
side diameter  of  the  gear  teeth.  The  taper  on  the  roll  should 
be  such  as  would  cause  it,  if  extended,  to  converge  at  the  apex 
P  of  the  pitch  cone,  as  shown  in  Fig.  22.  If  the  rolls  are  made 
to  contact  properly  with  the  tooth  surfaces,  the  points  of 
contact  must  lie  in  a  line  running  from  the  large  end  of  the 
tooth  to  the  vanishing  point  of  the  pitch  cone.  Working  on 
this  basis  it  is  not  difficult  to  lay  out  the  included  angle  of 
the  rolls  with  considerable  accuracy.  In  making  the  rolls, 
the  taper  can  be  checked  up  by  Inserting  them  between  the 
teeth  on  opposite  sides  of  the  gear,  thus  forming  a  temporary 
gage.  The  best  method  of  holding  the  rolls  when  they  have 
once  been  properly  made  is  a  difficult  problem,  and  this  will 
receive  attention  In  the  various  designs  that  follow. 

Chucks  for  Holdlnsf  Bevel  Gears  and  Pinions  for  Grindlntf 
The  chucking  of  bevel  gear  and  pinion  blanks  presents  con- 


Fir.   S3.     Chuok  for  holdinK  Long  Sbank  Bevel  Oetr  for  (rinding 

siderable  difficulty,  as  it  is  necessary  to  have  the  teeth  run 
accurately  with  the  hole.  A  satisfactory  way  of  accomplish- 
ing this,  of  course,  is  to  locate  the  gear  from  the  pitch  line 
of  the  teeth.  Several  methods  of  doing  this  are  in  use,  but 
the  most  satisfactory  way,  as  previously  described,  is  to  use 
tapered  rolls  located  at  various  intervals  around  the  circum- 
ference, placed  between  the  teeth  and  locating  the  gear  In  the 
correct  position  relative  to  the  pitch  line.  These  tapered  rolls 
can  be  made  to  flit  the  entire  length  of  the  face  of  the  tooth, 
and  are  so  held  that  any  slight  variations  in  the  gear  due  to 
hardening  are  fully  taken  care  of.  The  type  of  chucks  to  be 
described  will  be  found  an  excellent  means  of  locating  gears 
of  this  kind  when  it  is  desired  to  have  them  run  at  high  speeds 
and  still  remain  quiet. 

One  type  of  chuck  for  holding  bevel  pinions  Is  shown  In 
Figs.  21  and  22.  Fig.  21  shows  the  chuck  in  use  on  a  Heald 
internal  grinding  machine,  whereas  Fig.  22  shows  a  part  sec- 
tional view.  Illustrating  its  construction.  Referring  to  these 
illustrations,  it  will  be  seen  that  there  are  three  sets  of  tapered 
rolls  arranged  in  pairs.  This  chuck  comprises  a  faceplate  .1 
screwed   onto   the   grinding   machine   spindle   /?.     Secured    to 
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Fir.    2S.     Draw-In   Collet   for  holdlnr   Small   BeT«l   Plnlont   bj   Ibau  of 
Jawa    which    enrare    Bottom   of    Tooth    Bpacoi 

faceplate  A  by  screws,  as  shown,  Is  a  second  plate  C  re- 
cessed to  a  suitable  angle  to  receive  gear  D  and  rolls  E. 
The  rolls  are  retained  In  triangular-shaped  plates  F  by  cap- 
screws  that  hold  the  plates  and  rolls  firmly  to  the  plate  C 
and  also  prevent  dirt  from  getting  under  the  rolls.  The  rolls 
are  held  so  as  to  allow  for  a  slight  movement  In  order  that 
they  can  adjust  themselves  with  relation  to  the  gear  teeth. 
The  gear  D  is  held  in  place  by  a  yoke  G  and  thumb-screw,  as 
shown.  This  yoke  exerts  a  pressure  in  a  line  parallel  with 
the  axis  of  the  gear,  and  assists  in  forcing  the  gear  back  to  a 
concentric  location. 

Another  type  of  chuck  for  holding  a  bevel  pinion  with  a 
long  shank  Is  shown  in  Fig.  23.  In  this  case  the  fixture  A 
which  is  fastened  to  faceplate  B  is  provided  with  extension 
arms  C  that  carry  the  clamping  strap  D.  Gear  £  is  8  11/64 
Inches  long  over  all,  and  the  hole  ground  is  6^^  inches  long 
by  2%  Inches  diameter.  The  clamping  strap  D  carries  bush- 
ing F,  in  which  the  centering  plug  O  fits  to  locate  the  shank 
of  the  pinion  when  it  is  being  clamped  in  position.  The  gear 
Is  centered  at  the  Inner  end  from  the  pitch  line  of  the  teeth 
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Fir.    S4.     Another    Chuok    for    holdlnr   Bevel   Pinions    when    rrindlnr    Hole 


by  three  balls  H  held  in  place  by  screws,  as  shown.  The 
inner  end  of  bushing  F  Is  chamfered  to  center  the  shank. 

Another  point  worthy  of  notice  In  connection  with  this  fix- 
ture is  the  device  for  truing  the  Internal  grinding  wheel. 
The  diamond  holder  /,  as  will  be  noticed,  is  held  in  a  projec- 
tion on  the  clamping  plate  D  by  a  knurled-head  screw.  In 
truing  the  wheel,  the  work-spindle  Is  stopped,  the  diamond 
brought  down  until  It  contacts  with  the  wheel,  and  then  the 
wheel-slide  traversed  back  and  forth. 

The  chuck  shown  in  Fig.  24  Illustrates  another  method  of 
locating  and  holding  bevel  pinions  tor  grinding.  The  con- 
struction of  this  chuck  bears  a  marked  resemblance  to  that 
shown  In  Figs.  21  and  22  with  the  exception  of  the  arrange- 
ment of  the  tapered  pins  for  locating  the  pinion  from  the  pitch 
circle  of  the  teeth.  In  this  case  six  tapered  pins  C  are  held 
in  the  chuck  .-l  by  screws,  as  shown,  the  latter  being  fastened 
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Tig.    27.     Special    Fixture    for    holding    Gaa    Engine    Pistons    for    grinding 
Wrist-pin    Holes 

to  the  faceplate  in  the  usual  manner.  The  gear  D  is  held  In 
place  by  clamping  strap  E  which  carries  two  hardened  pins 
that  come  in  contact  with  the  rear  face  of  the  gear.  This 
method  of  fastening  the  rolls  can  be  used  in  this  case  because 
of  the  coarse  pitch  of  the  gear  teeth. 

Draw-in  Chuck  (or  Holding:  Small  Bevel  Pinions 

When  the  bevel  pinion  to  be  ground  is  of  comparatively 
small  size,  the  Heald  standard  type  of  draw-in  collet  shown  in 
Fig.  25  can  be  used.   This 


comprises  a  cast-iron  cap 
A,  screwed  onto  the  nose 
of  the  machine  spindle 
and  machined  to  receive 
the  tapered  ring  B.  The 
draw-in  rod  is  screwed 
Into  a  flange-shaped  draw- 
bar D  that  is  pinned  to 
ring  B  as  shown,  the  lat- 
ter being  prevented  from 
turning  independently  of 
the  cap  4  by  a  Woodruff 
key  E.  Ring  B,  in  turn, 
is  cupped  out  to  receive 
gear  F  which  is  held  in 
place  by  three  Jaws  G, 
fastened  to  the  ring  by 
screws  as  shown.  Jaws  G  are  provided  with  small  projections 
which  extend  over  the  outside  of  the  gear,  as  shown  at  H, 
and  prevent  it  from  sliding  out  as  the  jaws  are  closed.  Hence, 
by  simply  opening  and  closing  the  jaws,  the  gear  is  clamped 
and  released,  without  the  aid  of  straps  or  yokes.  One  objec- 
tion to  this  device  is  that  it  the  teeth  of  the  jaws  do  not 
have  an  even  bearing  on  the  bottom  of  the  tooth  spaces, 
chances  of  error  will  be  introduced. 

Fixture  for  Holding-  Bevel  Ring-  Gears 

A  fixture  for  holding  bevel  ring  gears  while  grinding  the  hole 
and  the  back  face,  when  necessary,  is  shown  in  Fig.  26.  This 
comprises  a  faceplate  A  recessed  to  receive  a  ring  gear  B 
of  the  same  size  and  shape  as  the  one  to  be  ground.  About 
three-quarters  of  the  inner  points  of  the  teeth  on  this  ring 
gear,  which  is  left  soft,  are  cut  away,  so  as  to  leave  three 
points  containing  three  or  four  teeth  each.  The  gear  to  be 
ground  Is  then  placed  up  against  this  "gear  chuck"  where  it 
is  clamped  with  three  toe-clamps  as  illustrated.  This  device 
is  self-centering,  it  only  being  necessary  to  place  the  gear  so 
that  the  teeth  will  fit  those  teeth  on  the  other  gear  which 
have  not  been  cut  away.  The  gear  teeth  that  are  in  mesh 
also  form  a  positive  drive,  and  the  holding  mechanism  simply 
keeps  the  gear  in  contact  with  the  master  or  chuck.  Repai/ 
of  the  master  gear  can  be  taken  care  of  by  grinding  the  high 
teeth  and  in  this  way  obtaining  the  original  accuracy. 
Grinding  Fixture  for  Gas-engrlne  Pistons 

The  wrist-pin  holes  in  the  pistons  of  the  H.   H.   Franklin 
Mfg.  Co.'s  automobile  gas  engine  are  provided  with  bronze 


Fig.   28.     Detail   View   of   Special  Work-holding  Fixture   shown  in  Fig.   27 


bushings  which  are  ground  true  after  being  forced  in.  The 
grinding  is  accomplished  in  a  Heald  internal  grinding  machine 
provided  with  a  special  fixture  shown  in  Fig.  27.  A  clearer 
Idea  of  the  construction  of  this  fixture  can  be  obtained  from 
Fig.  28.  The  fixture  proper  A  is  fastened  to  the  faceplate  B, 
located  on  the  machine  spindle,  by  two  clamping  blocks  C, 
only  one  of  which  Is  shown  in  Fig.  27.  These  are  adjusted 
so  that  the  wrist-pin  hole  of  the  piston  can  be  centered  with 
the  axis  of  the  work-spindle.  The  hole  in  the  fixture  is  accu- 
rately ground  and  is  a  good  fit  for  the  external  diameter  of  the 
piston.  Located  at  the  bottom  of  this  hole  is  a  spring-oper- 
ated bottom  plate  D  that  holds  the  piston  up  against  the  top 
plate  E  fastened  to  the  swinging  clamping  plate  F. 

The  method  of  locating  the  piston  in  the  fixture  is  as  fol- 
lows: The  piston  is  first  put  in,  then  the  plug  gage  G  is  used 
to  locate  it  from  the  previously  reamed  hole  in  the  bushing. 
Clamping  arm  F  is  now  swung  down  and  thumb-nut  B  on  the 
swinging  bolt  tightened.  If  the  spring  pressure  on  the  bottom 
plate  is  not  sufficient,  screw  /,  Fig.  28,  is  adjusted;  this  oper- 
ates against  plate  J  and  through  spring  K  adjusts  the  sleeve 
carrying  the  bottom  plate.  When  the  piston  is  properly 
clamped,  the  plug  gage  is  removed  and  the  grinding  proceeds. 
In  a  fixture  of  this  type  the  chief  requirement  is  to  grind  a 
hole  accurately  at  right  angles  to  the  axis  of  the  piston,  and 
this  fixture  satisfactorily  solves  the  problem. 
Adjustable  Work-holding  Fixture 
Fig.  29  shows  an  interesting  work-holding  fixture  applied  to 
a  Heald  No.  70  internal  grinding  machine.  The  work  being 
ground  is  an  air  pump  cylinder,  in  which  four  holes  IVt  inch 

long  by  %  Inch  diameter 
must  be  ground.  The 
fixture  proper  B  is  held 
in  place  on  the  faceplate 
A  by  two  guide  bars  C. 
The  pump  cylinder  cast- 
ing D  is  held  to  the  slid- 
ing or  adjustable  member 
B  of  the  fixture  by  means 
of  clamps  E  and  clamping- 
screws,  as  illustrated.  To 
locate  each  hole  in  line 
with  the  work-spindle, 
clamps  E  are  released  and 
slide  B  moved  along  until 
plug  F,  which  is  pre- 
viously located  in  the 
hole    it    is    intended    to 


grind,  locates  the  casting  properly  by  fitting  in  the  aligning 
hole  in  the  fixture.  The  fixture  is  counterbalanced  by  means 
of  plate  G,  and  in  order  to  keep  as  perfect  a  balance  as  possi- 
ble, the  casting  is  reversed  end  for  end. 

Work-holdlntr  Fixture  for  Rotary  Surface  Grinder 

An  interesting  fixture  for  holding  a  sleeve  while  grinding 

the  top  of  the  flange  in  a  Heald  rotary  surface  grinder  is 

shown  in  Fig.  30.    This  fixture  is  designed  to  be  clamped  to 


Fig.    29.     Fixture    for   holding    a   Four-hole   Air   Pump    Cylinder 
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the  table  of  the  machine  and  carries  twenty-eight  bushings 
which  are  ground  at  one  time.  The  method  of  holding  the 
bushings  is  interesting  and  is  shown  diagrammatically  in  the 
center  of  the  illustration.  The  clamping  is  done  by  levers  A 
fastened  to  clamping  bolts  B  that  pass  through  the  rim  of  the 
fixture  and  operate  on  plates  C  to  which  the  clamping  members 
proper  are  attached.  Two  bushings  are  clamped  by  each  pin  D 
which  fit  in  the  eounterbored  recess  in  the  fixture  and  are 
kept  out  of  contact  with  the  work  by  means  of  coil  springs  E, 
as  illustrated.  As  soon  as  clamping  levers  A  are  pushed 
down,  they  operate  a  cam  surface  coming  in  contact  with  the 
hardened  cams  held  in  plates  C. 

Fixture  for  Holdlner  Roller  Bearing'  Rolls  on  Blancbard 
Vertical  Surface  Grinder 

Many  interesting  fixtures  have  been  devised  for  the  Blanch- 
ard  vertical  surface  grinder,  to  act  as  an  auxiliary  holding 
device  in  connection  with  the  magnetic  chuck.  One  of  these 
devices,  used  for  holding  roller  bearing  rolls,  is  shown  in  Fig. 
32.  This  comprises  a  base  A,  to  which  are  clamped  two  rows 
of  segment,  blocks  li.  The  rolls,  both  ends  of  which  are  to 
be  ground,  are,  in  turn,  clamped  in  vee  recesses  In  the  sides 
of  the  block,  as  illustrated — one  clamp  holding  two  rolls 
in  place.  Two  fixtures  of  this  type  are  provided,  so  that 
when  the  machine  is  grind- 
ing one  end  of  the  batch  of 
forty  rolls,  the  other  fixture  is 
being  loaded,  thus  keeping 
the  machine  in  practically 
continuous  operation.  Meas- 
urements are  taken  with  a 
Blanchard  direct-reading  mi- 
crometer. 

Holdlner  Work  by  Mag-netlc 
Chucks 

As  an  effective  device  for 
holding  a  large  number  of 
small  parts  at  one  time  for 
grinding,  and  in  fact  tor  a  con- 
siderably large  range  of  work, 
the  magnetic  chuck  is  without 
an  equal.  Magnetic  chucks 
are  made  In  a  variety  of  sizes 
and  shapes,  depending  upon 
the  type  of  machine  they  are 
used  on  and  the  character  or  F'»- 
shape  of  the  work  to  be  han- 
dled. As  a  fixture  for  holding  work  for  Internal  grinding, 
their  use  is  limited  somewhat,  their  greatest  field  of  useful- 
ness being  on  surface  grinding  machines  of  the  reciprocating 
and  rotary  types.  One  of  the  chief  advantages  of  the  mag- 
netic chuck  is  the  short  time  required  to  change  the  work,  this 
being  in  some  cases  only  a  fraction  of  a  minute.  Another  ad- 
vantage of  the  magnetic  chuck  is  the  greater  degree  of  accu- 
racy that  can  usually  be  obtained. 


I.     Special    Fixture    for    holdinfr    Twenty-eight    Buihinn    on 
Rotary   Surface    Grinder   for   ffrindin^   Top   Face   of   Flange 


Tit.   32.     Bptcial  Fixture  for  holdinr  Boiler  Bearisc  Balla  on  Blaachard 
Vertical   Surface    Grinder 

Holdlner  Work  by  Maernetic  Chucks  for  Internal  Grlndlntr 

Fig.  31  shows  a  Heald  rotary  magnetic  chuck  being  used 
for  holding  a  two-step  pulley  A  when  grinding  the  hole.  The 
pulley  is  held  directly  to  the  face  of  the  chuck  by  the  magnetic 
flux  and  is  prevented  from  shifting  by  ring  B.  The  "grip"  of 
the  chuck  is  sufficient  to  hold  the  work  when  taking  quite 
heavy  cuts  with  an  internal  grinding  wheel,  and  the  rapidity 
with  which  the  work  can  be 
removed  and  replaced  makes 
this  method  especially  ad- 
vantageous for  certain  classes 
of  work.  Many  other  appli- 
cations of  magnetic  chucks  to 
internal  grinding  could  be 
shown,  but  the  one  Illustrated 
in  Fig.  31  is  sufficient  to  show 
the  general  application. 

Construction  of  Heald  Rotary 
Maimetlc  Chuck 

For  holding  work  for  sur- 
face grinding,  the  Heald  ro- 
tary magnetic  chuck  shown 
in  Fig.  33  can  be  used  to  ad- 
vantage, especially  on  thin 
work.  The  body  A  of  the 
chuck  is  made  from  soft  steel 
of  high  magnetic  [>ermea- 
bllity  and  the  pole  pieces 
are  located  close  together, 
thus     giving    more    fre- 


ck   for  holdlnf 


quent  holding  points  as  well  as  great  magnetic  pull,  and  mak- 
ing it  possible  to  hold  smaller  individual  pieces  securely. 
The  wiring  of  the  chuck  is  carefully  worked  out,  so  that  the 
pull  at  any  point,  from  the  center  to  the  circumference,  does 
not  vary  more  than  5  per  cent.  The  faceplate  B  is  held  in 
position  on  the  body  of  the  chuck  by  means  of  brass  screws 
from  the  under  side,  thus  eliminating  all  screw  holes  on  the 
face  of  the  chuck.  The  non-magnetic  material,  it  will  also 
be  noticed,  is  comparatively  narrow  in  proportion  to  the  width 
of  the  poles,  and  is  held  in  tapered  grooves  as  illustrated. 
The  body  of  the  chuck  has  projections  C  cast  Integral  with 
it  that  receive  the  coils  D  and  carry  the  mag^netism  to  the  pole 
pieces  E  in  the  faceplate  of  the  chuck.  The  colls  slip  over 
the  projections  and  the  top  face  is  finished  even  with  the 
sides  or  walls  of  the  chuck  body.  The  pole  pieces  are  insu- 
lated from  the  remainder  of  the  faceplate  by  means  of  a 
non-magnetic  metal  or  Insulation  F.  The  faceplate  B  is  also 
insulated  by  means  of  a  ring  of  nonmagnetic  metal  G,  which 
prevents  the  magnetism  from  leaking  into  the  body  of  the 
chuck.  On  the  rotary  type  of  chuck,  which  Is  illustrated  in 
Fig.  33.  the  current  is  delivered  to  a  set  of  brushes  which  con- 
tact with  two  rings  H  and  /  of  conducting  material.  These 
rings  are  insulated  from  the  body  of  the  chuck  by  a  non- 
magnetic ring.  As  to  the  current  consumed,  it  might  b« 
stated  thot  a  12-Inch  rotary  chuck  requires  only  0.6  ampere 
of  current,  and  an  S-lnch  rotary  chuck  0.4  ampere.  These 
chucks  may  be  used  on  a  direct<urrent  circuit  of  either  110 
or  220  volts. 
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Blanchard  Maemetlc  Chuclc 
Another  magnetic  chuck  used  for  holding  work,  and  one 
that  differs  somewhat  in  construction  from  that  Illustrated 
in  Fig.  33,  is  shown  in  Figs.  34  and  35.  This  type  of  chuck 
is  used  on  the  Blanchard  high-power  vertical  surface  grinder, 
and  as  shown  In  Fig.  34,  is  of  the  fine  "divided  pole"  type. 
The  poles  are  all  formed  on  a  single  steel  forging  A,  which 
Eiakes  the  working  face  of  the  chuck  absolutely  water-tight 
and  very  rigid.  Only  four  coils  are  used,  but  each  coil  ener- 
gizes four  ring  poles  which  are  so  closely  spaced  that  a  piece 
of  work  of  the  size  of  a  nickel  would  touch  two  poles  no  mat- 
ter where  it  were  placed  on  the  working  face  of  the  chuck. 
The  sixteen  ring  poles  of  the  chuck  are  also  concentric.  Re- 
ferring to  Fig.  34,  it  will  be  noticed  that  the  construction 
amounts  to  a  series  of  four  ironclad  magnets  B,  nested  one 
inside  of  the  other,  the  shell  of  one  magnet  serving  aa  the 
core  of  the  next  on  the  outside.  The  chuck  body  has  four 
large  concentric  grooves  machined  in  one  side  to  receive  the 


T~7 


Fig.    33.     Heald    12-incb   Rotary    Maenetlo    Chuck 

coils,  while  the  opposite  face  of  the  forging  has  fifteen  grooves 
machined  in  it  to  receive  the  brass  strips  which  divide  the 
face  of  the  chuck  up  into  sixteen  ring  poles.  These  grooves 
in  the  face  of  the  chuck  are  3/16  inch  wide  by  %  inch  deep, 
and  are  filled  with  strip  brass,  driven  tightly  into  place.  A 
safety  flange  is  provided  at  the  circumference  of  the  chuck 
to  prevent  water  from  reaching  the  Joint  between  the  chuck 
body  and  the  bottom  plate.  Fig.  35  shows  the  supposed  path 
that  the  magnetic  flux  takes  when  holding  thin  work.  The 
piece  being  held  is  1/16  inch  thick,  and  the  total  distance 
between  the  poles  is  2  1/16  inches.  This  distance,  however, 
is  divided  into  four  spaces,  3/lG  inch  wide  and  filled  with 
brass,  and  three  intermediate  poles  7/16  inch  in  width.  In- 
stead of  having  to  traverse  a  distance  of  2  1/16  inches  in  a 
strip  of  steel  1/16  inch  thick,  the  magnetic  flux  has  to  travel 
only  %  inch — the  sum  of  the  intermediate  spaces  filled  with 
brass — the  rest  of  the  way  the  intermediate  poles  offer  a 
greatly  increased  area  of  path  for  the  flux.  This  results  in 
lowering  the  resistance  of  the  path,  and  thus  increasing  the 
magnetic  flux  and  holding  power  of  the  chuck.  In  holding 
heavy  pieces,  it  is  believed  that  the  Intermediate  poles  play  a 


Fl».  34.     Crosi-sectlonal  View  taken  on  Radial  Line  from  Center,  ihowinf 
Construction   of    Blanchard    Magnetic    Chuck 

small  part,  as  there  is  sufficient  area  in  the  path  to  allow  the 
magnetic  flux  to  pass  easily  from  one  pole  to  the  next.  The 
terminals  of  this  chuck  are  connected  by  a  direct-current  cir- 
cuit of  either  110  or  220  volts.  Steel  or  iron  work  held  on 
magnetic  chucks  becomes  magnetized,  and  a  demagnetizer  is 
used  to  remove  the  residual  magnetism. 

•  •     • 

RESTRICTION  OF  IMPORTATION  OF  MACHINE 
TOOLS    INTO  GREAT  BRITAIN 

A.  H.  Baldwin,  London  commercial  attach^  of  the  consular 
service,  reported  in  the  January  3  number  of  Commerce  Re- 
ports that  the  restriction  of  the  importation  of  machine  tools 
into  Great  Britain  is  a  part  of  the  general  war  control  of 
manufactures,  imports  and  exports  by  the  government,  and 
that  the  primary  impulse  comes  from  the  war  munitions 
board,  which  controls  many  factories  and,  in  general,  has  the 
power  to  make  such  restrictions  as  may  seem  necessary  for 
the  conduct  of  the  war.  Machine  tools  are  so  important  that 
the  board  of  trade  has  been  requested  to  take  charge  of  the 
issuance  of  licenses  for  the  importation  of  these  products,  in- 
stead of  the  war  trade  department  which  furnishes  the  licenses 
for  export.  In  order  to  import  machine  tools,  British  import- 
ing houses  or  manufacturers,  as  purchasers,  must  first  obtain 
permission  from  the  board  of  trade  and  must  make  certain 
agreements  with  respect  to  their  disposal.  Importers  who 
desire  to  resell  machine  tools  are  restricted  as  to  profits,  and 
definite  permission  must  be  obtained  before  any  machine  tools 
can  be  exported.  It  apparently  is  not  the  intention  to  prevent 
such  importation,  but  merely  to  control  the  imports  so  that 
the  interests  of  the  government  will  be  served. 

In  this  connection,  it  is  interesting  to  note  also  that  the 
minister  of  munitions  has  prohibited  all  dealings  without 
license  in  certain  optical  instruments,  including  prismatic 
binoculars,  monoculars,  telescopes,  periscopes  and  compasses 
for  reading  an   azimuth   angle  simultaneously  with   sighting 

an  object. 

*  *     • 

The  scarcity  of  nickel  and  copper  in  Germany  is  indicated 
by  an  item  in  a  publication  by  the  American  Association 
of  Commerce  and  Trade  in  Berlin,  in  which  it  is  mentioned 
that  the  German  government  has  issued  60,000,000  steel  coins. 
These  coins  will  be  withdrawn  from  circulation  within  two 
years  after  the  war.  Although  not  so  stated,  the  natural  in- 
ference is  that  the  present  nickel  and  copper  coins  are  melted 
down  and  used  for  ammunition  purposes. 


INTERMEDIATE  POLEI 
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Fig.  36.     Diagram  ehowlng  Path  of  Magnstio  Flux  In  Blanchard  Magnetlo 
Chuck  when  holding  Thin  Work 


February,  1916  MACHINERY 

HOW  TO  GO  AFTER  SOUTH  AMERICAN  TRADE* 


497 


AMERICAN    MACHINE    TOOLS    HAVE    EXCELLENT    REPUTATION- MANUFACTUKEBS   NEED    PEHSONAL   BEPBE8ENTATION 

BY  R.  W.  GIFFOBDt 


EVERY  manufacturer  of  machine  tools  is  more  or  less  in- 
terested in  export  trade,  and  since  the  outbreak  of  the 
present  European  war  his  attentions  have  been  more 
than  ever  directed  toward  our  South  American  neighbors.  To 
those  who  are  already  familiar  with  these  markets,  very 
little  need  be  said.  Unfortunately,  only  a  few  of  our  manu- 
facturers have  had  any  personal  experience  in  these  countries. 
Their  knowledge  of  the  size  and  importance  of  the  various 
countries  and  their  markets  Is  so  slight,  and  the  distance 
seems  so  great,  that  no  matter  how  desirous  they  may  be 
of  extending  their  trade  In  this  direction,  they  hesitate  to 
take  the  necessary  steps. 

It  is  self-evident  that  with  Europe  engaged  in  the  present 
war,  the  opportunity  for  American  manufacturers  to  ex- 
pand their  foreign  trade  Is  better  than  ever  before.  We,  as 
Americans,  have  always  prided  ourselves  on  our  ability  to 
get  almost  anything  we  go  after,  but  now  is  the  time  to 
prove  our  claim.  That  this  statement  Is  founded  on  facts 
and  realized  by  others  is  clearly  shown  by  a  statement  the 
writer  heard  made  by  a  prominent  English  manufacturer, 
while  slowly  steaming  down  tlie  east  coast  of  South  Am- 
erica. A  group  of  us  on  deck  had  been  discussing  every- 
thing In  general  until  the  talk  had  turned  to  the  ever  Im- 
portant race  between  England  and  Germany  for  commercial 
supremacy.  Finally  the  Englishman  referred  to  above, 
turned  to  nie  and  made  this  statement:  "We,  of  course,  ex- 
pect to  keep  the  lead  but  some  day  you  Americans  and  your 
government  will  wake  up  to  the  fact  that  you  have  long 
been  asleep  and  are  getting  only  a  small  share  of  the  trade 
to  which  you  are  entitled.  Then  you  will  be  more  serious 
competitors  than  the  Germans  ever  can  be."  Who  will  dis- 
pute the  fact  that  now  Is  the  time  to  awake  and  go  after 
what  we  feel  should  rightfully  be  ours? 

At  the  outset  It  Is  well  to  bear  In  mind  that  American 
machine  tools  lead  the  world.  This  is  recognized  every- 
where, but  In  spite  of  this.  In  many  countries  we  have  failed 
to  get  our  share  of  business.  In  calling  on  the  machinery 
trade  from  Cuba  to  the  Straits  of  Magellan,  the  writer  has 
yet  to  encounter  a  single  dealer  who  does  not  speak  in  the 
very  best  terms  of  American  tools:  He  may  spend  an  hour 
condemning  the  methods  of  some  of  our  exporting  houses 
but  never  in  condemning  the  machines  themselves.  In  this 
we  are  extremely  fortunate,  for  with  most  of  our  manu- 
factured articles  we  have  a  hard  but  by  no  means  a  hope- 
less fight  ahead  of  us.  In  Europe  where  the  demands  are 
greater  and  where  most  Americans  feel  very  much  at  home, 
the  majority  of  our  larger  machine  tool  houses  maintain  their 
own  branches.  As  a  result,  we  export  millions  of  dollars 
worth  of  machinery  every  year  to  these  countries.  At  the 
same  time,  how  many  of  these  firms  have  ever  given  serious 
consideration  to  the  possible  demands  in  many  sections  of 
South  America? 

The  principal  reason  why  a  great  many  of  our  firms  have 
not  been  more  interested  in  South  American  trade  has  been 
because  of  the  demand  at  home.  This  is  quite  largely  due  to 
the  enormous  development  In  the  automobile  and  allied  lines 
which  have  taken  machine  tools  In  quantities  that  were 
previously  almost  unknown.  The  resulting  Increased 
production  of  machine  tools  has  now  taken  care  of  this 
demand  and  even  before  the  business  depression  due  to  the 
war,  many  of  our  manufacturers  were  spending  consider- 
able energy  In  developing  more  distant  fields. 

Few  realize  the  importance  of  South  American  markets 
unless  they  have  actually  visited  at  least  some  of  the  Im- 

•  For  ndilltlonnl  Infornintlon  on  the  development  of  South  Amerlenn  ma- 
chine tool  trade  anil  aUlod  subjects  published  In  Maciuxibt,  «ee  also 
••BstatillBhnient  of  American  Itnnkinc  Fncllltles  In  South  Amerlcn,"  by 
n.  U.  Eldrldge,  November.  IDU;  "Important  Potalls  In  South  American 
Trade,"  October,  lOU;  "Export  and  Import  Trade"  bj  Ocorga  Scbtrr, 
June,    1014,    and   other  articles    there   referred    to. 
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portant  cities.  The  time  Is  not  so  far  distant  when.  If 
South  America  was  mentioned,  we  immediately  had  In  our 
mind  a  confused  picture  of  tropical  jungles,  boa  constrictors, 
yellow  fever  and  revolutions;  but  the  time  for  all  of  this 
is  passed.  All  now  know  more  or  less  about  Rio-de-Janeiro 
and  Buenos  Aires,  although  how  many  who  have  not  actually 
traveled  south  can  give  the  names  of  two  other  cities  in 
either  Brazil  or  the  Argentine,  not  to  say  anything  about 
the  other  countries  concerning  which  we  know  almost  noth- 
ing? In  fact,  it  is  a  safe  wager  that  in  the  majority  of 
offices  there  is  not  one  who  can,  without  previous  thought, 
make  a  complete  list  of  the  South  American  countries;  or 
with  the  list  furnished  them,  can  write  down  the  capital 
cities  only.  I  have  tried  this  several  times  and  the  results 
are  amusing,  even  among  a  well  posted  staff.  In  one 
case  I  asked  a  mechanical  engineer,  who  Is  a  graduate  of 
one  of  our  largest  Eastern  Universities,  what  he  estimated 
the  population  of  Buenos  Aires  to  be.  After  making  some 
excuse  for  his  lack  of  knowledge,  he  made  what  he  called 
a  rough  guess,  placing  it  at  20,000.  When  one  remembers 
that  it  is  well  above  1,250,000,  the  extent  of  his  knowleiipe 
can  be  appreciated. 

The  countries  with  which  we  are  best  acquainted  are 
Brazil  and  the  Argentine,  due  to  their  greater  wealth  and 
prominence;  but  every  country  In  South  America  has  a 
permanent  and  rapidly  Increasing  market  for  machine  tools. 
It  is  true  that  the  demand  in  either  of  these  countries  will 
probably  never  equal  that  in  the  United  States  or  even 
Canada,  but  at  the  same  time  the  extent  of  this  demand 
and  the  rapidity  of  its  growth  will  surprise  you.  Take, 
for  example,  the  Argentine  Republic — a  country  about  etiual 
in  area  to  our  own  country  east  of  the  Mississippi  River. 
It  already  ranks  as  one  of  the  greatest  grain  exporting  coun- 
tries of  the  world,  and  its  cattle  industries  are  also  taking 
an  Important  place  in  the  meat  supplies  of  the  world.  The 
population  is  about  equal  that  of  Canada  and  in  many  ways 
the  two  countries  are  somewhat  similar.  No  one  would  for 
a  minute  dispute  the  importance  of  our  Canadian  markets. 
.\ow  imagine  all  tlie  goods  Imported  into  Canada  going 
through  the  port  of  Montreal  or  Toronto  and  you  have  a 
condition  similar  to  that  In  the  Argentine.  In  other  words, 
while  there  are  other  Important  cities  besides  Buenos  Aires, 
almost  all  goods  are  bought  and  sold  through  this  one  city. 

In  a  country  so  rich  agriculturally,  it  follows  that  there 
must  be  a  rapidly  Increasing  demand  for  machine  tools. 
The  railroads  are  pushing  out  in  every  direction  and  open- 
ing up  new  territory,  and  the  cities  are  fast  assuming  the 
appearance  of  our  own.  While  manufacturing  in  the 
Argentine  Republic  Is  practically  In  Its  Infancy,  neverthe- 
less it  has  already  assumed  very  considerable  proportions. 
Certain  branches  of  trade  and  manufacturing  are,  of  course, 
developing  more  rapidly  than  others  due  to  the  nature  of 
the  country  and  Its  products;  and  some  of  our  American  in- 
dustries have  not  been  slow  to  realize  this.  For  example, 
the  representatives  of  the  American  Shoe  Machinery  Co. 
have  been  on  the  ground  for  years,  installing,  organizing 
and  operating  factories,  not  only  on  the  east  coast  but  on 
the  west  coast  as  well.  To  attempt  to  enumerate  the  rar- 
lous  uses  to  which  machine  tools  are  put  would  be  as  dUD- 
cult  as  to  do  the  same  In  St.  Louis,  Kansas  City  or  Indian- 
apolis. They  are  used  everywhere,  but  as  stated  previously, 
in  smaller  quantities. 

The  demand  In  Brazil  Is  even  more  Tarled  than  In  the 
Argentine.  It  Is  a  country  with  an  area  greater  than  that 
of  the  United  States  (without  Alaska)  and  natural  resouroea 
that  are  not  excelled  by  any  country  oa  the  globe.  Gold, 
diamonds,  rubber,  coffee  and  other  products  too  numerous 
to  mention  abound  in  quantities  which  are  almost  unlimited. 
Foreign   (»pitall3ts  have  poured  in  hundreds  of  millions  ot 
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dollars  and  today  we  find  Brazilian  industrial  stocks  listed 
in  almost  all  our  important  cities.  This  Is  especially  true  in 
Canadian  cities,  as  our  near  neighbors,  led  by  the  famous 
railroad  builders  McKenzle  &  Mann,  have  been  among  the 
leaders  In  developing  Brazilian  fields.  Railroads  have 
branched  out  in  every  direction,  while  their  system  of  na- 
tural water  ways  Is  the  greatest  in  the  world.  To  describe 
(ven  a  few  of  the  cities  In  Brazil  with  their  industries 
would  require  a  book;  to  visit  and  become  acquainted  with 
them  takes  months.  However,  no  matter  where  you  travel, 
whether  it  be  a  thousand  miles  up  the  Amazon  or  in  any 
of  its  many  large  coast  cities,  the  market  for  machine  tools 
will  be  found.  This  market,  unlike  the  River  of  Doubt, 
has  long  been  discovered  by  our  English  and  German  com- 
petitors, but  still  remains  a  market  of  doubt  to  many  in 
America. 

We  can  only  mention  Uruguay  with  its  beautiful  capital 
city,  Montevideo.  The  writer  remembers  well  an  extended 
visit  around  the  city  with  an  elderly  English  gentleman 
who  had  long  been  the  head  of  the  machinery  department 
of  one  of  the  largest  firms.  He  had  spent  forty-five  years 
there  and  was  well  justified  in  his  pride  in  both  the  city 
and  its  progress.  Small  industries  were  thriving  every- 
where, although  here,  as  in  the  Argentine,  their  largest  busi- 
ness resulted  from  the  cattle  industry.  The  west  coast  of  South 
America  is  very  different  from  the  east,  for  previous  to  the 
completion  of  the  Panama  Canal  there  were  no  countries 
on  the  globe — unless  It  be  East  Africa — which  were  more 
isolated  or  harder  to  reach.  When  once  familiar  with  these 
countries,  however,  this  feeling  of  Isolation  entirely  van- 
ishes. Peru  and  Chile  are  as  yet  the  only  two  west  coast 
countries  which  have  any  established  machine  tool  markets, 
but  Colombia  is  developing  slowly;  Ecuador  is  still  very 
much  handicapped  due  to  lack  of  sanitation.  For  years 
American  capital  has  been  interested  in  Peru  more  than  in 
any  other  South  American  country.  Unlike  those  of  Chile, 
the  merchants  have  a  natural  friendly  feeling  toward  Am- 
erica and  Americans,  due  probably  to  our  interest  In  them. 
Mining  Is  their  most  Important  industry  and  the  field  is 
almost  unlimited. 

In  Chile  we  have  a  people  called  by  some,  "the  British 
of  South  America";  and  while  this  may  be  resented  by  the 
British,  nevertheless  there  is  some  truth  In  this  comparison. 
Geographically  Chile  is  the  strangest  country  on  the  globe, 
extending  for  more  than  2000  miles  along  the  Pacific  coast. 
While  we  are  inclined  to  consider  Chile  as  all  mountains,  a 
fair  comparison  of  the  size  of  the  country  is  often  made  by 
stating  that  if  the  southern  boundary  of  Chile  were  placed 
.at  the  southern  extremity  of  California,  the  width  would 
be  approximately  the  same  as  that  of  California,  while  Chile 
would  extend  along  our  entire  Pacific  coast  and  part  of  the 
way  into  Alaska.  All  kinds  of  scenery  and  climate  may  be 
found,  varying  from  the  tropical  desert  of  the  north  to 
the  barren  mountain  section  of  TIerra-del-Fuego.  Contrary 
to  the  general  impression,  Chile  has  in  addition  to  her 
nitrate  fields,  fine  farming  lands.  While  the  country  is 
wedged  in  between  the  Andes  and  the  sea,  there  lies  be- 
tween the  coast  range  of  hills  and  the  Andes  a  flat,  fertile 
plain  which  is  approximately  fifty  miles  wide  and  extends 
for  hundreds  of  miles  north  and  south.  It  is  this  level  plain 
which  is  responsible  for  the  agricultural  wealth  of  the 
country.  The  people  are  a  mixed  race,  descendents  of  the 
Spanish,  but  with  a  liberal  sprinkling  of  Irish  blood.  They 
are  hardy  and  aggressive,  and  already  dominate  affairs 
on  the  west  coast.  Valparaiso,  Santiago,  Concepcion,  Valdivia 
and  many  others  are  flourishing  cities,  but  Valparaiso  leads 
in  manufacturing. 

The  question  of  how  to  obtain  a  portion  of  this  trade  is 
uppermost  In  the  minds  of  all;  and  the  simplest  and  truest 
answer  Is  easily  expressed.  Go  after  It!  In  other  words, 
treat  this  market  exactly  as  you  would  any  section  of  your 
own  country.  What  chance  would  the  average  machine  tool 
manufacturer  have  of  obtaining  the  trade  in  San  Francisco 
If  he  had  no  representative  on  the  ground?  When  the 
writer  first  visited  South  America  and  the  West  Indies, 
It  was  rather  unusual  to  encounter  a  direct  representative 


of  any  American  machinery  house,  although  such  American 
firms  as  the  International  Harvester,  Singer  Sewing  Ma- 
chine Co.,  United  Shoe  Machinery  Co.  and  Standard  Oil  Co. 
have  representatives  everywhere.  A  great  many  Ameri- 
can machine  tools  were  sold,  but  nearly  all  were  purchased 
through  some  export  agents  in  New  York.  The  orders  were, 
in  a  large  measure,  obtained  unsolicited  and  no  follow-up 
work  was  ever  done  to  make  sure  that  the  machine  was 
properly  Installed  and  giving  satisfaction.  Would  we  ex- 
pect good  results  from  sales  of  this  kind  even  In  our  own 
country  where  manufacturers  are  familiar  with  modern 
machinery?  It  not,  how  can  we  look  for  something  in  South 
America  which  cannot  be  obtained  here? 

For  the  benefit  of  the  manufacturer  who  has  had  little  or 
no  experience  In  South  American  markets,  we  would  sug- 
gest that  he  first  investigate  Brazil  and  the  Argentine  Repub- 
lic on  the  east  coast,  and  Chile  and  Peru  on  the  west  Their 
leading  cities  have  machinery  houses  equal  to  those  in  our 
own  cities.  In  fact,  Buenos  Aires  has  more  than  a  dozen  large 
firms,  any  of  whom  are  capable  of  handling  in  their  ma- 
chinery department  any  line  of  good  machine  tools.  So  far, 
however,  there  is  scarcely  an  American  machine  tool  manu- 
facturer having  his  own  office  in  any  of  these  cities.  In 
planning  to  enter  these  markets,  don't  spend  money  in  ad- 
vertising unless  you  are  prepared  to  follow  it  up.  Personal 
work  backed  up  by  proper  advertising  is  good,  but  don't 
expect  paying  results  without  personal  work.  The  best  rep- 
resentative is,  if  possible,  some  one  from  your  own  company. 
If  this  is  not  possible,  then  be  sure  that  the  man  you  select 
Is  some  one  thoroughly  competent  to  handle  your  line  and 
broad  enough  to  study  conditions  intelligently. 

If  your  tools  are  such  as  to  warrant  it,  keep  a  man  on  the 
ground.  If  not,  try  to  get  your  agents  to  send  one  of  their 
own  machinery  salesmen  to  your  factory.  Remember  that 
you  are  In  competition  with  firms  who  have  already  done 
just  these  things,  and  the  natural  inclination  of  every  sales- 
man is  to  sell  that  with  which  he  is  best  acquainted.  You 
must  also  remember  that  almost  all  of  the  large  machinery 
firms  In  South  America  are  either  English  or  German,  or 
it  Spanish,  they  have  English  or  German  managers  of  their 
machinery  departments.  They  will  always  give  preference 
to  the  tools  of  English  or  German  make,  unless  the  Am- 
erican tool  is  proved  superior. 

The  question  of  credits  should  also  be  given  consideration. 
This  can  always  be  arranged  by  any  firm  really  willing  to 
do  business,  and  in  the  writer's  opinion,  the  chances  of  loss 
are  not  as  great  as  in  our  own  trade.  The  South  American 
machinery  houses  often  have  their  own  New  York  ofDce  but 
whether  they  have  or  not,  you  should  remember  that  good 
houses  there  guard  their  credit  standing  even  more  than  our 
own  firms.  Furthermore,  either  R.  G.  Dun  &  Co.  or  Brad- 
streets  can  furnish  you  reliable  reports  on  firms  in  South  Am- 
erica as  readily  as  in  our  own  country.  These  are  all  on  file  in 
New  York  and  can  be  obtained  at  a  very  nominal  figure.  A 
traveler  should  also  have  a  letter  of  introduction  to  the 
foreign  offices  of  these  companies  so  that  an  accurate  rating 
of  any  prospect  can  be  obtained  while  on  the  ground.  In 
closing,  it  seems  advisable  to  give  a  word  of  warning  against 
the  many  fake  exporting  schemes  which  are  now  being  ad- 
vanced. Knowing  that  all  manufacturers  are  interested  in 
foreign  trade  as  never  before,  the  mails  are  full  of  letters  and 
circulars  telling  of  the  wonderful  chances  to  make  money 
in  export  trade.    Money  can  be  made,  but  only  by  intelligent 

and  consistent  work. 

•     •     * 

MONTHLY  meeting:  OF  THE  A.  S.  M.  E. 
The  monthly  meeting  of  the  American  Society  of  Mechani- 
cal Engineers  was  held  Tuesday  evening,  January  11,  at  the 
Engineering  Societies  building.  It  was  addressed  by  Walter 
N.  Polakov,  the  topic  being  the  standardization  of  power 
plant  operating  costs.  Mr.  Polakov  outlined  a  method  by 
which  the  owner  of  a  power  plant  can  judge,  without 
having  to  study  the  technical  details  of  operating,  how  close 
the  actual  performance  of  the  plant  is  to  the  possible  mini- 
mum cost.  All  variable  factors  beyond  operating  control  are 
automatically  adjusted. 
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APPLICATION  OF  THE  THREE-POINT  PRINCIPLE  IN   FIXTURES 


TOOLS    FOR    VARIOUS    CLASSES    OF    HORIZONTAL    AND    VERTICAL    TURRET    LATHE    WORK 

BY  ALBERT  A.   DOWD' 


A  Stool  with  three  legs  can  be  placed  on  any  uneven  surface 
and  yet  be  firmly  supported,  but  a  four-legged  one  is 
rigid  only  when  the  surface  on  which  it  rests  is  of  such 
a  nature  that  all  the  legs  obtain  a  bearing.  The  farmer  then, 
when  he  makes  a  milking  stool,  bears  this  point  in  mind  and 
makes  his  stool  three-legged,  not  because  this  construction  is 
mechanically  superior  but  because  he  knows  that  a  tour-legged 
stool  will  not  give  a  firm  support  on  the  surface  of  the  barn 
or  stable  floor.  In  the  mechanical  field  the  principle  of  three- 
point  support  is  applicable  to  many  classes  of  work  and  Its 
Importance  is  understood  and  made  use  of  In  every  kind  of 
machine  and  fixture  work.  In  the  automobile  Industry,  align- 
ment of  the  working  parts  is  preserved  by  making  the  power 
plant  a  self-contained  unit  and  having  it  supported  on  three 
points  in  order  to  equalize  or  neutralize  the  twisting  action 
caused  by  the  passage  of  the  car  over  the  more  or  less  uneven 
surface  of  the  road.  If  some  provision  of  this  kind  were 
not  made,  distortion  of  the  parts  would  result  and  they  would 
consequently  fail  to  perform  their  functions.  Several  years 
ago  one  or  two  manufacturers  made  a  strong  advertising 
point  of  this  feature  in  their  cars,  and  even  at  the  present 
time  one  company  uses  a  diagrammatic  representation  of  the 
three-point  support  as  a  sort  of  trademark.  All  manufactur- 
ers now  provide  some  form  of  three-point  support  tor  their 
power  plant,  although  the  working  out  of  the  principle  varies 
somewhat  according  to  the  construction  of  the  car. 

In  machine  design  the  three-point  principle  is  utilized  in 
numerous  ways,  one  of  the  most  Important  of  which  is  in  the 
setting  up  and  leveling  of  the  machine  itself.  Machines  of  the 
lathe  type,  having  four  legs,  are  carefully  leveled  by  shim- 
ming up  under  the  feet,  care  being  taken  that  strains  are 
not  produced  in  the  machine  bed  or  ways.  Sometimes  the 
bed  Itself  is  supported  on  two  points  at  one  end  of  the  ma- 
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chine  while  the  other  has  a  single  swivel  bearing  or  its 
efiuivalent;  and  machines  provided  with  this  feature  are 
easily  set  up  without  danger  of  distortion  or  changes  in  the 
alignment.  The  principle  is  applied  to  machine  design  In 
other  ways  to  secure  a  solid  support,  to  equalize  strains,  etc. 
Castings  for  various  purposes  are  often  made  with  three  pro- 
jecting lugs  or  bosses  in  order  to  gain  a  good  bearing  sur- 
face under  all  conditions.  In  the  design  of  fixtures  of  all 
kinds  the  principle  of  three-point  support  is  used  in  many 
ways,  on  both  rough  and  finished  work  and  on  all  varieties 
of  machines.  In  this  article,  however,  we  shall  consider 
its  application  to  fixtures  for  horizontal  and  vertical  turret 
lathe  work,  and  in  order  to  make  the  matter  as  clear  as  possi- 
ble the  examples  selected  are  as  simple  as  could  be  found  to 
illustrate  the  subject  and  avoid  complications.  A  few  points 
worthy  of  note  In  connection  with  the  design  of  fiiturea  em- 
ploying the  three-point  principle  are  given  herewith,  and  al- 
though some  of  these  may  appear  so  simple  as  to  be  obvious, 
it  is  believed  that  it  is  better  to  err  on  the  sate  side  than  to 
leave  out  some  point  of  interest  because  it  is  well  known. 

Important  Points  In  Desigrn 
1.  The  application  of  the  three-point  principle  for  the 
location  and  support  of  rough  castings  or  forgiugs  must  be 
carefully  thought  out  in  order  to  make  sure  that  none  of  the 
points  will  strike  against  a  fin  or  parting  seam,  or  come 
against  the  portion  of  the  work  on  which  the  piece  number 
may  be  imprinted.  If  the  work  is  to  be  located  from  two 
rough  surfaces  at  right  angles  to  each  other,  it  must  be  re- 
membered that  It  three  fixed  points  are  used  as  locaters  on 
one  side,  the  other  points  must  be  arranged  so  that  only  one 
Is  fixed,  and  two  are  adjustable  to  compensate  for  variations 
in  the  surfaces.  When  the  work  is  shallow  and  Is  held  in 
chuck  jaws  this  point  may  be  neglected,  as  the  work  can 
rest  on  three  points  and  be  gripped  by  the  jaws. 
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2.  When  a  finished  surface  is  used  for  centering  the  piece 
In  the  fixture,  and  it  also  rests  on  a  finished  surface,  the 
three  supporting  points  may  be  fixed.  If  the  work  Is  to  be 
clamped  as  on  a  faceplate  fixture,  the  clamps  should  be 
arranged  so  that  they  will  draw  the  piece  directly  down  or 
back  onto  the  supports  in  order  to  avoid  any  chance  of 
"cocking"  or  distortion.  When  a  finished  surface  Is  used 
for  centering  the  work  and  a  rough  one  for  end  location,  the 
points  must  be  arranged  the  same  as  for  handling  rough 
castings,  i.  e.,  with  two  of  them  adjustable.  It  is  often  de- 
sirable on  large  work  to  locate  the  piece  on  three  strips  in- 
stead of  on  a  continuous  surface  In  order  to  facilitate  assemb- 
ling. When  this  is  necessary.  It  is  advisable  to  make  the 
strips  in  such  a  way  that  they  can  be  readily  replaced  when 
worn. 

3.  The  supporting  points  should  be  so  located  that  they 
can  be  easily  reached  for  cleaning.  In  order  that  locations 
will  not  be  affected  by  an  accumulation  of  chips  or  dirt  at 
important  points.  Adjustable 
points  should  be  so  arranged 
that  dirt  and  chips  will  not 
clog  the  screws  and  thus 
make  them  difficult  to  oper- 
ate. This  point  in  design 
sliould  receive  careful  atten- 
tion when  fixtures  are  de- 
signed for  use  on  the  verti- 
cal turret  lathe  or  vertical 
boring  mill.  On  machines  of 
the  horizontal  type,  less  trou- 
ble is  likely  to  be  experienced 
iii  this  respect,  because  the 
chips  do  not  tend  to  fall  onto 
the  screws.  In  either  case, 
however.  It  is  well  to  provide 
against  trouble  from  this 
source. 

4.  It  Is  frequently  desira- 
ble to  Insert  hardened  steel 
buttons  of  uniform  height  in 
tlie  Jaw  screw-holes  in  order 
to  raise  a  portion  of  the  work 
above  the  tops  of  the  stand- 
ard Jaws,  so  that  the  work 
can  be  faced  or  under-cut. 
These  buttons  form  an  excel- 
lent three-point  support  for 
the  work  in  addition  to  per- 
forming the  function  already 
mentioned.  Short  parallels 
cut  from  cold-rolled  steel  may 
be  used  on  a  vertical  turret 
lathe  and  are  somewhat 
cheaper  than  the  buttons,  but 
they  are  open  to  the  objection 
of  becoming  easily  displaced 
and  lost. 

5.  When  it  Is  necessary  to 
arrange  points  to  act  as  a  vee  on  long  cylindrical  surfaces  it 
is  good  practice  to  make  them  so  that  they  can  be  adjusted 
to  take  up  wear.  This  can  easily  be  done  by  means  of  head- 
less set-screws  with  check-nuts  to  lock  them  securely  In  any 
position;  and  it  is  a  better  construction  to  place  one  check- 
nut  on  the  outside  and  another  one  Inside,  than  to  have  both 
nuts  on  one  side  of  the  fixture  wall.  The  construction  of  the 
fixture  will  not  always  permit  of  using  this  method,  but 
when  it  will,  very  satisfactory  results  are  obtained. 

6.  Three-point  support  for  the  fixture  Itself  may  sometimes 
prove  an  advantage,  especially  on  fixtures  for  large  work,  as 
a  considerable  amount  of  machining  time  is  saved  thereby. 
When  three-point  support  is  used  In  a  case  of  this  kind,  the 
clamp  screws  which  hold  the  fixture  In  place  on  the  table 
should  be  arranged  at  the  points  where  the  supports  are 
pla.ced,  and  any  clamps  for  the  work  Itself  should  be  as 
near  the  same  place  as  possible. 


Some  of  the  other  points  in  connection  with  the  design  of 
fixtures  employing  the  three-point  principle  are  equally  ap- 
plicable to  all  classes  of  fixtures  for  horizontal  and  vertical 
turret  lathe  work.  For  example,  rigidity  must  always  be 
considered;  the  cost  of  the  fixture  should  be,  to  a  certain 
extent,  proportional  to  the  number  of  pieces  to  be  machined; 
parts  subject  to  excessive  wear  should  be  designed  so  that 
they  are  readily  replaceable;  and  methods  of  clamping,  con- 
venience of  operation,  and  accessibility  of  all  parts  should 
be  given  careful  attention.  Other  points  In  design  and  con- 
struction will  be  noted  In  specific  cases  during  the  progress 
of  this  article,  and  attention  will  be  directed  to  faults  or 
praiseworthy   features. 

Three-point  Principle  Applied  to  Plain  Chucking 

The  three-point  principle  may  be  applied  In  a  number  of 
different  ways  in  handling  plain  chucking  work  on  a  hori- 
zontal turret  lathe.  The  work  A  shown  in  the  upper  portion 
of  Fig.  1  is  a  forged  steel 
clutch  ring.  It  is  set  up  ou 
three  steel  blocks  D  placed 
against  the  face  of  the  chuck 
while  the  work  is  gripped  by 
the  outside  In  the  jaws  B.  It 
is  a  difficult  matter  to  set  a 
piece  up  in  this  way  unless 
the  blocks  D  are  fastened  in 
some  way  to  the  chuck.  If 
they  are  not  fastened  they 
will  continually  move  about 
and  become  misplaced  so  that 
their  usefulness  will  be  de- 
stroyed. In  the  instance 
shown  it  would  have  been 
easy  to  gain  a  backing  for  the 
work  by  reversing  the  jaws 
and  using  the  tail  C  as  a  sup- 
port. As  it  was  necessary  to 
bore  the  work,  however,  the 
projection  of  the  jaw  would 
cause  an  interference  with 
the  boring  tool  as  it  passed 
through,  so  that  this  method 
was  not  advisable.  The  bar 
E  was  used  to  bore  the  work 
while  the  facing  tool  F  on  the 
cross-slide  faced  the  rim.  An- 
other method  of  holding  the 
same  piece  is  shown  at  the 
left  In  the  lower  part  of  the 
illustration,  a  steel  ring  G  be- 
ing screwed  to  the  face  of  the 
chuck  by  three  screws  J.  The 
ihree  pins  H  are  set  into  the 
ring  at  points  equidistant 
from  each  other  and  serve  as 
a  support.  This  method  is 
fairly  good,  but  involves  the 


3ciple   in  holding  a  Flywheel  while 
d   Facing    Operations 

making  of  the  ring  and  drilling  into  the  face  of  the  chuck 
for  the  screw-holes.  A  still  better  method  is  shown  in  the 
lower  right-hand  illustration,  in  which  a  special  set  of  jaws  B 
is  used,  each  of  these  having  a  pin  E  against  which  the  work 
locates.  Clearance  is  provided  by  the  amount  of  offset  in 
the  pin.  The  conditions  shown  in  this  illustration  are  as  sim- 
ple as  can  be  conceived  of,  and  as  a  matter  of  fact,  work  as 
shallow  as  this  is  seldom  provided  with  three-point  support 
other  than  that  afforded  by  the  tails  of  the  jaws,  unless  con- 
ditions are  similar  to  those  shown. 

Three-point  Support  for  a  Piece  of  Electrical  Work 

The  work  A  shown  In  the  upper  part  of  Fig.  2  Is  a  "steel 
casting  which  Is  held  on  an  Internal  cored  surface  by  the 
special  jaws  E  ot  a  three-Jawed  chuck.  One  of  these  jaws  Is 
provided  with  a  pin  L  which  strikes  against  the  cored  surface 
of  the  casting,  thus  giving  correct  longitudinal  location.     A 
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portion  of  the  jaw  is  cut  away  at  U  in  order  to  provide  for 
the  facing  of  this  end  of  the  casting  by  the  tool  'N  on  the 
cut-off  slide.  Another  tool  0  is  used  for  facing  the  end  of 
the  boss,  and  both  of  these  tools  are  held  in  a  special  tool- 
holder.  A  boring-bar  P  in  the  turret  is  used  to  bore  the  hole 
simultaneously  with  the  facing  operation.  In  a  case  of  this 
kind  it  will  be  noted  that  the  jaws  have  a  wide  surface  con- 
tact and  that  the  use  of  three  pin  supports  would  not  be 
practicable,  unless  two  of  the  pins  were  adjustable.  The  ad- 
justable feature  was  deemed  unnecessary  in  this  case.  The 
lower  portion  of  the  Illustration  shows  the  second  setting  of 
the  work,  which  is  extremely  simple.  A  three-jawed  chuck 
is  provided  with  a  set  of  special  jaws  I),  bored  at  B  to  the 
diameter  of  the  finished  surface  of  the  work  and  faced  at  C 
to  engage  the  finished  end  of  the  boss.  The  surfaces  used  as 
locating  points  are  finished,  thus  permitting  of  this  method 
of  procedure;  the  supporting  points  do  not  require  any  means 
of  adjustment.  A  bushing  /•'  Is  set  in  the  chuck  to  act  as  a 
guide  for  the  pilot  of  the  boring-bar  E,  thus  insuring  greater 
rigidity.  The  tools  O  and  //  are  used  for  boring,  and  the 
tool  J  cuts  the  recess  in  the  end  of  the  work.  A  method  of 
this  kind  is  applicable  to  many  kinds  of  work  when  two  fin- 
ished surfaces  at  right  angles  to  each  other  can  be  used  for 
holding  and  locating  the  work,  respectively. 

Three-point  Support  used  In  Chucking  a  Motor  Flywheel 

The  motor  flywheel  shown  at  A  In  the  upper  part  of  Fig.  3 
is  another  instance 
where  three-point 
support  is  used  in 
connection  with 
chuck  jaws.  In  this 
case  the  flywheel  is 
of  such  a  diameter 
that  a  single  support- 
ing point  in  one  of 
the  jaws  would  not  be 
sullicient  t  o  resist 
the  pressure  of  the 
cutting  action  of  the 
various  tools  used  in 
machining,  so  that 
tlie  use  of  three  sup- 
porting points  was 
found  necessary.  The 
work  is  held  l)y  the 
inside  in  tlie  special 
jaws  B  which  are  re- 
lieved at  E  to  per- 
mit the  back  facing 
of  the  rim.  The  tools  L  and  K  which  are  held  in  a  special 
tool-block  on  the  cut-off  slide,  are  used  for  back  facing  and  fin- 
ishing the  pad;  and  other  tools  (not  shown)  in  the  turret  face 
the  portion  11'  of  the  flywheel.  The  boring-bar  J  has  a  pilot  // 
which  enters  the  guide  bushing  G  in  the  chuck  to  give  greater 
accuracy  and  rigidity.  Two  of  the  jaws  are  provided  with 
spring  pins  C  wliioli  are  released  and  locked  by  the  action  of 
the  screws  V  on  the  shoes  D.  Attention  is  called  to  the  manner 
in  which  the  supporting  pins  are  beveled  at  their  points  to 
prevent  any  change  of  position  after  they  have  once  been 
locked.  The  stop-pin  in  the  other  jaw  (not  shown)  is  fixed 
in  order  to  give  positive  longitudinal  location  of  the  work. 
Work  of  this  kind  Is  very  frequently  located  on  the  three 
fixed  ends  of  the  jaws  and  gripped  by  the  inside  as  shown,  but 
when  this  is  done  there  is  always  a  chance  of  incorrect  hold- 
ing and  possible  slippage  due  to  spring  of  the  casting.  Some- 
times this  results  in  the  production  of  grooves  or  a  wavy 
surface  on  the  outside  of  the  work. 

In  the  second  setting  of  the  work  a  fixture  is  used  and  the 
point  of  location  is  the  recess  which  has  been  machined  In 
the  first  setting.  This  locates  the  piece  on  a  plug  3f  which 
is  shouldered  at  "K  and  fits  a  hole  provided  for  it  In  the  cen- 
ter of  the  fixture.  The  previously  machined  surface  H"  rests 
on  three  pins  P  which  arc  of  uniform  height  and  so  arranged 
that  they  leave  a  slight  clearance  between  the  face  of  the 
plug  -If  and  the  face  of  the  shoulder  on  the  work.   The  fixture 
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body  0  is  screwed  to  the  spindle  and  Its  exterior  forms  a 
continuous  ring  B  so  as  to  make  this  surface  clean  and  avoid 
danger  to  the  operator  through  projecting  lugs,  etc.  The 
work  is  drawn  back  against  the  pins  P  by  means  of  the 
clamps  R  through  the  medium  of  the  screws  Q.  Work  of 
this  kind  is  frequently  held  and  drawn  down  onto  a  contin- 
uous finished  surface  instead  of  a  series  of  pins.  The  dis- 
advantage of  a  continuous  surface  is  that  dirt  collects  upon 
it  and  renders  locations  uncertain  unless  great  care  is  taken 
to  keep  the  fixture  clean.  With  an  arrangement  of  pins 
such  as  that  shown,  no  dirt  can  possibly  collect  and  locations 
are  therefore  positive.  During  this  setting  the  turret  Is  set 
over  and  the  bar  T  used  to  bore  the  clutch  seat. 

Fixture  lor  Irreerular  Work  uslntr  the  Three-point  Principle 

The  work  shown  at  A.  in  Fig.  4  Is  of  such  a  nature  that  it 
cannot  be  held  or  located  in  chuck  jaws,  eo  that  the  provision 
of  a  fixture  was  found  necessary.  The  fixture  body  W  is 
screwed  to  the  spindle  and  has  three  fixed  locating  points  B 
set  In  its  face.  The  casting  is  located  on  these  points  and  an 
adjustable  screw  C  Is  used  to  give  support  at  a  fourth  point 
Two  set-screws  H  are  set  in  lugs  K  on  the  face  of  the  fixture, 
thus  forming  a  vee  which  centers  the  work.  There  are  four 
lugs  0  around  the  exterior  of  the  casting,  these  lugs  being 
provided  for  clamping  purposes.  In  setting  up  the  work,  the 
clamp  Q  draws  the  casting  down  on  the  pin  B  when  the  stud 
7?   is  tightened.    The  lug  S  and   the  end  of  the  clamp  are 

beveled  so  that  in 
addition  to  clamping 
the  work,  they  force 
it  over  into  the  vee 
formed  by  the  set- 
screws  H.  Two  check- 
nuts  J,  one  on  each 
side  of  the  lugs  K. 
are  provided  to  se- 
cure the  screws  B  in 
any  desired  position. 
A  driving  pin  U 
takes  the  thrust  of 
the  cut  so  that  the 
clamps  are  not  de- 
pended upon  for 
driving;  and  three 
other  clamps  L  are 
drawn  down  on  the 
lugs  by  means  of  the 
screws  P.  the  ends  of 
these  clamps  being 
8upporte<l  by  pins  il. 
In  order  to  keep  the  diameter  of  the  fixture  down,  the  two 
clamps  L  are  set  so  as  to  economize  space,  and  the 
pins  y  help  to  distribute  the  pressure  properly  when  the 
clamps  are  tightened.  As  the  casting  is  somewhat  thin,  it 
is  necessary  to  provide  two  spring  pins  at  E  In  order  to 
support  the  center  of  the  work;  these  are  located  in  position 
by  the  plungers  F  which  are  operated  by  the  hollow  set- 
screws  (/'.  The  section  X-Y  makes  this  construction  clear. 
A  bushing  V  is  set  In  the  center  of  the  fixture  and  acts  as  a 
guide  for  Some  of  the  tools  used  In  machining,  one  of  these 
tools  r  being  shown  in  position  In  the  work.  Although  this 
fixture  gave  excellent  results  some  care  was  necessary  to  see 
that  it  was  not  sprung  out  of  shape  by  the  action  of  the  clamp 
Q,  which  was  tightened  first  to  force  the  work  over  Into  the 
vee  and  had  an  inclination  to  tip  the  work  slightly  away 
from  the  opposite  stud.  This  was  obviated  by  lightening  the 
opposite  clamp  slightly  before  completing  the  clamping 
with   Q. 

Chuck  Jiiws  and  Adjustable  Points  on  the  Vertical  Tum>t  Lntbv 
It  is  frequently  possible  on  the  vertical  turret  inthc  to 
make  use  of  adjustable  points  in  connection  with  chuck  jaws 
for  setting  up  work.  An  instance  of  this  kind  is  shown  in  the 
upper  part  of  Fig.  5.  where  the  work  .1  is  centered  by  the 
action  of  the  jaws  B.  Raising  blocks  D  are  tongued  at  S  to 
fit  the  regular  sub-jaws  of  the  table,  and  the  upper  Jaws  are 
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Fig.  5.     Use  of  Adjustable  Locating  Points  in  connection  with  Chuck 
Jaws  for  holding  Work  on  Vertical  Turret  Lathe 

keyed  to  them  at  C.  Three  special  blocks  F  are  secured  in  the 
desired  positions  by  the  screws  G  and  shoes  B  in  the  table 
elots.  The  screws  L  are  squared  up  so  that  a  wrench  may  be 
used  to  adjust  them,  and  their  upper  ends  are  rounded  to  form 
a  seat  for  the  casting.  The  blocks  F  are  split  at  J  and  the 
screws  K  draw  the  two  sides  together  and  thereby  hold  the 
locating  points  in  position.  The  boring-bar  M  in  the  main- 
head  and  the  tool  N  in  the  side-head  are  used  for  boring 
and  facing  the  casting.  In  the  second  setting  of  the  work, 
a  fixture  is  used  having  a  central  stud  R  on  which  the  piece 
locates,  while  the  lower  portion  of  the  stud  iS  centers  the 
fixture  Q  on  the  table.  Three  pads  T  form  a  resting  place 
for  the  previously  machined  rim  of  the  casting  A  and  the 
clamps  U  are  used  to  draw  it  down  firmly.  On  account  of 
the  beveled  exterior  of  the  work,  the  clamps  are  also  beveled 
— ^both  where  they  bear  on  the  casting  and  also  at  their  rear 
ends — in  order  to  keep  them  from  pushing  back  when  the 
pressure  is  applied.  The  lugs  V  are  beveled  to  correspond. 
The  fixture  is  held  down  on  the  table  by  means  of  the  screws 
at  W  which  enter  the  T-slots  in  the  table.  This  simple  and  in- 
expensive fixture  gave  excellent  results. 

Three-point  Fixture  for  a  Pot  Casting- 
The  fixture  shown  at  H  in  Fig.  6  was  arranged  to  hold  the 
casting  A  which  is  of  large  size,  instead  of  using  jaws,  for 
the  reason  that  both  the  supporting  and  driving  facilities  were 
required  to  be  of  greater  capacity  than  could  be  applied  by 
means  of  jaws.  Attention  is  called  to  the  fact  that  large  cast- 
ings held  in  a  fixture  require  considerable  clearance  between 
the  work  and  the  fixture,  because  of  the  variation  in  size  and 
also  on  account  of  the  finish  allowance  that  is  necessary. 
Care  must  therefore  be  taken  to  see  that  the  amount  of 
clearance  is  ample  to  take  care  of  any  condition  which  might 
be  found.  An  inch  of  clearance  all  around  is  none  too  much 
on  a  big  casting.     The  pot  fixture  H  is  centrally  located  on 


SECTION  X-Y-Z 


nd   Sriring 

the  table  by  the  plug  J  and  is  fastened  down  by  the  T-bolts 
0   in   the   table   slots. 

The  V-principle  is  used  in  locating  the  work,  the  set-screws 
at  B  and  C  serving  as  locating  points.  There  are  two  screws 
at  B  and  one  at  C,  the  latter  being  located  midway  vertically 
between  the  other  two  and  90  degrees  from  them.  This  is 
somewhat  contrary  to  the  usual  custom  and  in  some  cases 
might  not  be  found  desirable — for  example,  when  consider- 
able dependence  has  to  be  placed  on  the  locating  screws  to 
assist  in  driving  the  work.  In  this  case,  however,  ample 
provision  for  driving  is  obtained  in  the  holes  .Y.  The  work 
is  forced  over  into  the  vee  by  the  center  set-screw  D  of  the 
three  shown  opposite  the  vee;  and  when  the  casting  has  been 
brought  up  snugly  into  place,  the  upper  and  lower  screws  D 
are  also  tightened.  Attention  is  called  to  the  manner  in 
which  protection  against  chips  is  provided  for  in  the  con- 
struction of  these  set-screws,  in  which  no  portion  of  the 
thread  E  is  exposed.  The  work  rests  on  a  fixed  point  0 
(shown  in  the  upper  view)  w^hich  acts  as  a  positive  stop. 
Two  additional  points  F  are  adjustable  by  means  of  a  wrench, 
and  their  threads  are  protected  from  dirt  by  a  cylindrical 
portion  above.  The  openings  P  in  the  wall  of  the  fixture 
allow  access  for  the  screws;  and  the  piece  is  held  and  driven 
through  the  U-clamps  L  which  draw  it  down  onto  the  points 
by  means  of  the  nuts  and  washers  M  on  the  studs  E.  The 
clamps  L  being  of  U-section  are  readily  removable  without 
requiring  the  nuts  and  washers  to  be  taken  off.  The  plan 
view  shows  only  one  clamp  in  position  in  order  to  show  this 
clearly. 

Two  Methods  of  Obtaining  a  Three-point  Support  on  a 
Hub  Casting- 

The  work  A  shown  in  the  upper  portion  of  Fig.  7  is  a 
hub  casting  of  large  size,  and  the  method  to  be  described  was 
first  suggested  in  connection  with  the  handling  of  this  work. 
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Fig.    7.     Original    and   Improved   Ilothods   of   holding   Largo    Hub    Casting 
by    Threo-point    Support 

The  Idea  was  abandoned,  however,  in  favor  of  the  method 
shown  below.  In  the  upper  illustration,  the  jaws  C  are 
mounted  on  the  raising;  blocks  E  and  tongued  to  them  at  D, 
while  the  raising  blocks  are  tongued  and  fastened  to  the  sub- 
Jaws  of  the  table  at  /■'.  Three  hardened  points  B  are  set  In 
l)roJections  of  the  upper  Jaws  and  the  work  rests  on  these 
I)oints.  A  supplementary  casting  O  is  centered  on  the  table 
by  means  of  the  hollow  plug  .1/  which  also  acts  as  a  guide  for 
the  boring-bar  pilot  0;  and  the  upper  part  of  this  bushing 
is  beveled  as  shown,  but  the  edge  of  the  hole  is  left  sharp  so 
that  chips  will  not  bo  drawn  down  with  the  bar  and  tend  to 
destroy  it  together  with  the  bushing.  The  base  of  the  fixture 
is  slotted  at  three  points  //  to  allow  the  necessary  movement 
of  the  jaws;  and  there  are  three  lugs  midway  between  the 
Jaws  on  the  base,  in  which  the  spring  pins  J  are  carried. 
After  the  work  has  been  centered  by  the  jaws,  these  pins  are 
released  and  allowed  to  come  into  contact  with  the  work; 
they  are  then  locked  by  the  set-screws  L.  The  boring-bar  P 
Is  of  the  multiple  type,  having  two  tools  Q  and  R  for  the  two 
inside  diameters.  Attention  is  called  to  the  fact  that  the  tool 
/,  is  carried  in  the  upper  part  of  the  side-head  instead  of  the 
lower;  this  is  done  in  order  to  economize  on  the  length  of  the 
boring-bar. 

As  the  purpose  of  throe  supporting  points  .7  was  simply  to 
steady  the  work,  it  was  thought  that  a  simpler  design  would 
answer  all  purposes,  and  the  previous  scheme  was  therefore 
abandoned  in  favor  of  the  one  shown  in  the  lower  part  of 
Fig.  7.  In  this  case  the  bushing  T  is  used  directly  in  the 
center  hole  of  the  table  and  the  boring-bar  is  made  corre- 
spondingly shorter.  The  raising  blocks  T  are  also  lower 
than  In  the  previous  case,  and  are  keyed  to  the  sub-jaws  at 
X  in  the  same  manner.  The  construction  of  the  Jaws  C  Is 
identical  in  both  cases.  Three  spring  plungers  .S  with  knurled 
ends  11'  are  inserted  In  the  jaws  and  tightened  in  any  desired 
position  by  the  set-screws  C.  This  method  Is  much  simpler 
than  the  other  and  possesses  the  added  advantages  of  being 
both  cheaper  and  more  efBcient. 
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Three-point  Location  for  a  Lar^re  Castlntr 
The  work  illustrated  at  A  in  Fig.  S  has  been  par- 
tially bored  and  faced  in  a  previous  setting;  and  in  the  set- 
ting shown,  it  is  necessary  to  work  from  the  previously 
finished  surfaces.  The  base  casting  E  is  slotted  to  receive 
the  three  steel  locating  jaws  C  on  w^hlch  the  finished  surface 
B  locates.  These  jaws  are  held  in  place  by  the  screws  D  and 
are  carefully  flnished  after  being  drawn  into  position.  The 
base  is  centered  by  the  plug  F  in  the  table  hole  O,  and  Is 
held  down  by  the  screws  Q  in  the  lugs  P,  one  of  which  Is 
shown  in  the  plan  view.  Three  pads  H  are  finished  to  sup- 
port the  flange  and  a  driver  J  is  inserted  in  one  of  these  pads. 
The  work  is  clamped  by  means  of  the  hook-bolts  K  in  order 
to  keep  the  diameter  of  the  fixture  as  small  as  possible;  and  a 
cap-screw  L  passes  through  the  hook-bolt  and  enters  the 
bushings  3/  into  which  it  is  threaded.  Attention  is  called  to 
the  manner  in  which  the  hook-bolt  Is  backed  up  by  the  lug  R 
so  that  it  will  not  become  distorted  when  under  strain. 
The  boring-bar  A'  In  the  main-bead  turret,  and  the  tool  0  In 
the  side-head,  are  Indicated  In  order  to  show  the  method  of 
machining.  On  large  diameter  work,  such  as  the  piece  shown, 
relieved  points  of  location  are  much  better  because  there  Is 
less  friction  in  assembling  or  placing  the  piece  In  position. 
A  series  of  pads  in  place  of  a  continuous  surface  Is  also  a 
better  construction,  because  a  fixture  so  designed  Is  much 
easier  to  keep  clean. 

The  Three-point  Principle  Applied  to  n  Four-Jawed  Table 

The  forging  A  shown  in  the  upper  portion  of  Fig.  9  Is  a 
large  bevel  gear  blank,  and  It  was  desired  to  machine 
this  piece  on  a  vertical  turret  lathe  having  a  four-Jawed  table, 
for  the  reason  that  the  machines  having  three-Jawed  tables 
were  overcrowded  with  work.  A  cast-iron  locator  B.  having 
three  raised  strips  F  Inclined  at  30  degrees  to  the  center  line 
of  the  table,  was  pinned  at  n  to  the  stem  E  held  In  the  main- 
head  turret.  This  was  brought  down  Into  the  hole  C.  thereby 
approximately    centering   the    work.    Three   of   the   Jaws    H 
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above   gave  Trouble   through   Slippage   of   Supporting   Pins   on 

Beveled   Surface 

were  then  brought  up  on  the  work  rather  lightly,  the  pins  G 
in  the  jaw  screw-holes  serving  as  supports  to  engage  the 
beveled  portion  of  the  gear  blank.  The  fourth  jaw  J  was 
then  brought  up  and  the  spring  pin  L  allowed  to  come  into 
contact  with  the  beveled  surface  of  the  work,  after  which  it 
was  locked  by  the  shoe  M  and  the  hollow  set-screw  A'.  The 
two  screws  K  were  used  to  hold  the  jaw  in  position  on  the 
sub-jaw  of  the  table.  The  side-head  tool  0  is  shown  in  po- 
sition for  facing  the  back  of  the  gear.  This  arrangement  was 
entirely  unsatisfactory  due  to  the  "cocking"  of  the  gear  re- 
sulting from  movement  of  the  pins  G  along  the  beveled  sur- 
face when  tightening  the  jaws.  In  addition  to  this  there 
was  more  or  less  slippage  of  the  pin  L  on  account  of  the 
pressure  of  the  cut.  The  improved  design  of  a  fixture  for 
handling  this  work  is  shown  in  the  lower  portion  of  Fig.  9, 
in  which  the  same  method  of  centering  is  used,  but  the  jaws 
are  arranged  differently.  The  three  jaws  P  have  locating 
pins  Q  of  equal  height,  on  which  rests  the  relieved  portion 
of  the  gear  blank  which  is  not  beveled.  The  fourth  jaw  R  is 
held  down  on  the  sub-jaw  by  the  two  screws  S  and  has  an 
adjustable  point  T  which  is  threaded  at  the  lower  end  and 
squared  up  at  U  so  that  a  wrencli  may  be  used  upon  it.  At- 
tention is  called  to  the  fact  that  the  portion  W  of  the  adjusta- 
ble point  is  larger  than  the  screw  and  therefore  protects 
it  from  being  clogged  with  chips  or  dirt.  This  method  was 
much  more  satisfactory  than  the  one  previously  described. 

Double  Three-point  Locating  Device 

A  somewhat  peculiar  arrangement  is  that  shown  in  Fig. 
10  for  holding  a  piece  of  work  A  by  the  interior  cored  sur- 
face. The  base  B  is  made  of  cast  iron  and  is  centered  on 
the  table  by  means  of  the  hollow  plug  C.  It  is  held  down  in 
the  usual  manner  by  screws  D  which  enter  shoes  in  the  table 
T-slots.  The  upper  portion  of  the  fixture  E  fits  a  circular 
tongue  F  on  the  base,  to  which  it  is  screwed  by  the  screws  G. 
The  upper  portion  E  is  slotted  to  receive  the  jaws  A'  and  0, 


and  there  are  three  of  each  of  these  jaws  set  120  degrees 
apart.  The  upper  portion  of  the  fixture  E  is  made  separate 
In  order  to  facilitate  the  machining  of  these  slots.  Two  cyl- 
indrical cams  H  and  J  control  the  radial  movements  of  the 
jaws  by  means  of  the  screw  K  which  is  threaded  with  a 
coarse  pitch  left-hand  thread  in  the  lower  cam  and  a  right- 
hand  thread  in  the  upper  cam.  The  upper  end  of  the  rod  is 
squared  at  L  and  is  operated  by  a  socket  wrench  il.  In 
order  to  prevent  the  entry  of  chips  and  dirt  into  the  mechan- 
ism a  felt  washer  S  is  fastened  to  the  upper  cam;  and  steel 
cover  plate  R  is  placed  on  top  of  the  fixture  and  held  in  place 
by  screws.  The  hardened  steel  pin  T  strikes  against  the  inner 
cored  surface  and  locates  the  piece  vertically.  Slots  are  cut 
in  the  upper  portion  of  the  fixture  E  to  allow  ihe  insertion 
of  the  flat  springs  Q  which  throw  the  jaws  back  into  posi- 
tion upon  w'ithdrawing  them  from  the  work ;  and  a  sheet  steel 
cover  plate  P  keeps  the  dirt  out  of  these  slots.  The  cams 
and  screw  are  supported  by  the  coil  spring  shown  below  the 
lower  cam,  and  the  action  of  the  cams  is  limited  by  the 
screws  U  which  enter  slots  in  the  cams.  These  screws  also 
serve  to  prevent  the  revolution  of  the  cams.  A  combination 
boring  and  reaming  bar  W  is  used  for  boring  and  reaming 
the  hole  while  the  outside  surfaces  are  machined  by  various 
tools  in  the  side-head,  one  of  these  being  shown  at  V. 

In  the  construction  of  this  device  it  will  be  noted  that  al- 
though six  points  or  jaws  are  used  for  locating,  the  arrange- 
ment is  such  that  they  all  bear  against  the  inside  of  the 
casting  with  an  equal  amount  of  pressure,  at  the  same  lime 
centering  the  work  from  the  cored  interior.  As  the  right  and 
left  screw  on  the  rod  K  is  rotated,  the  two  cams  float  verti- 
cally so  that  the  pressure  on  the  jaws  is  equalized.  A  device 
of  this  kind  is  useful  in  many  instances  when  work  is  to  be 
held  from  an  internal  cored  surface.  From  the  instances  given 
during  the  progress  of  this  article,  the  importance  of  three- 
point  support  can  be  readily  seen,  and  the  examples  shown. 
although  purposely  selected  for  their  simplicity,  cover  the 
majority  of  cases  met  with  in  general  practice. 


Fig.  10.     Method  of  holding  a  Piece  of  Work  by  an  Interior  Cored  Surfacs 
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MANUAL  TRAINING  VS.  TRADE  TRAINING 

BY  E.  H.  FISH' 

How  may  we  distinguish  between  manual  training  and 
trade  training?  It  is  not  enougli  to  say  tliat  tlie  leading 
I)urpose  of  manual  training  is  cultural  while  that  of  trade 
training  is  vocational.  There  must  be  some  way  in  which 
we  can  tell  whether  we  are  in  a  manual  training  high  school 
or  in  a  trade  school  without  depending  on  the  sign  over  the 
door. 

It  does  not  depend  on  cost  of  efjuipment,  for  some  manual 
training  schools  have  very  fine  and  elaborate  equipment,  and 
a  trade  can  often  be  taught  with  a  very  meager  one.  It  does 
not  depend  on  the  quality  of  the  equipment,  for  while  good 
(luality  is  desirable  in  one  school  it  is  no  less  desirable  in 
the  other.  It  does  not  depend  on  the  amount  of  money  spent 
for  instruction.  It  does  not  depend  on  hours  of  shop  practice, 
lor  the  hours  given  to  manual  training  are  enough  for  its 
purpose,  but  more  hours  of  the  same  kind  of  practice  would 
not  make  a  Journeyman.  It  does  not  depend  on  housing,  nor 
on  materials,  nor  on  exercises,  nor  on  related  or  non-related 
study.  On  what  then  does  it  depend?  No  brief  direct  answer 
to  this  question  is  possible.  The  most  concise  answer  would 
be  to  say  that  it  depends  on  the  spirit  in  whi(-h  the  work  is 
undertaken — that  manual  training  is  amateurish  and  trade 
training  professional;  but  that  answer  is  not  complete  without 
further  definition. 

The  spirit  of  amateurishness  shows  itself  in  manual  train- 
ing in  the  limited  amount  of  work  done  in  a  given  time, 
which  is  very  properly  justified  because  the  greatest  educa- 
tional value  of  the  various  projects  must  be  gotten  from  them. 
It  shows  itself  also  in  the  variation  of  its  methods  from  those 
of  the  professional  tradesman.  For  example,  a  favorite  pro- 
ject is  a  roller  towel-holder  which,  in  itself,  is  an  abomina- 
tion because  it  suggests  a  towel  which  will  be  used  until  it 
is  uniformly  black  all  over.  In  manual  training  the  roller  is 
planed  square,  octagon,  and  niany-gon  until  it  can  be  sand- 
liapered  into  a  pretty  good  cylinder.  In  a  shop  a  small  boy 
I  urns  these  out  by  the  bushel  with  a  back-knife  lathe  while 
the  manual  training  boy  makes  one.  The  lathe-made  rollers 
are  nearer  round  and  straight,  not  because  they  need  be,  but 
l)ecause  it  is  quicker  to  do  it  that  way.  There  is  not  as 
much  educational  value  to  be  had  per  dollar's  worth  of  lumber 
the  manufacturer's  way  as  the  manual  training  way,  but  the 
boy  who  has  made  a  roller  towel  fixture  with  a  plane  is  not 
worth  as  much  in  industry  as  the  boy  who  has  made  a  thou- 
sand or  even  one  by  means  of  a  lathe. 

Amateurishness  shows  itself  in  the  failure  to  continue 
training  until  work  is  done  habitually  well.  One  piece 
well  made  is  accepted  as  evidence  that  the  pupil  could  con- 
tinue to  go  on  and  make  others  equally  well,  which  is  by  no 
means  true.  A  workman  could  not  possibly  go  ou  day  after 
day  putting  the  close  mental  attention  upon  his  work  that 
was  necessary  for  the  first  job.  He  goes  through  three  stages: 
the  first  is  when  he  begins  a  new  operation  and  is  careful  to 
follow  directions  because  he  is  afraid  he  will  spoil  work. 
During  this  he  is  slow.  The  second  is  one  of  self-confidence 
when  he  speeds  up  and  spoils  work;  and  the  third,  is  one  of 
sub-consciousness  when  his  work  is  done  rapidly  and  well 
without  any  considerable  conscious  thought.  If  there  were 
not  this  last  stage  most  of  us  would  land  in  the  insane 
asylum. 

Professionalism  then  requires  an  abundance  of  work  of 
such  a  character  as  to  give  plenty  of  repetition  with  only  a 
gradual  demand  for  a  growing  intellectual  attainment.  It 
requires  the  use  of  the  methods  to  be  followed  in  the  trade 
to  a  great  extent  and  it  requires  the  attainment,  as  a  matter 
of  habit,  of  skill  of  a  commercial  standard  or  better. 

I  realize  that  it  shocks  many  good  souls  to  walk  into  a 
school  shop  and  see  boys  running  a  lathe  with  a  huiidred  or 
more  bolts  or  toolposts  or  screws  or  collars  or  what-not 
stacked  up  beside  them.  There  is  a  feeling  that  when  a  boy 
has  done  a  good  job  once  he  should  be  promoted  to  the  next. 
It  will  not  do,  for  boys  are  boys  and  they  are  boys  because 
they  have  not  matured.  When  they  mature  they  will  be  men 
regardless   of  age.     When   a   mature   man    is   given   a   single 
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shaft  to  make,  It  may  be  that  he  will  have  learned  all  that 
is  to  be  learned  about  it  if  he  makes  one  and  does  a  good 
Job,  but  a  boy  very  seldom  does  the  fifth  or  sixth  piece  as 
well  as  he  does  the  second  or  third. 

Again,  trade  training  must  of  necessity  train  in  the  ways 
things  are  done  for  profit  and  that  means  in  many  ways. 
For  example,  in  a  shop  where  a  few  short  studs  are  needed 
they  are  centered,  turned  and  threaded  on  a  lathe;  where 
larger  quantities  are  needed  they  are  made  in  a  hand  screw 
machine,  and  where  large  quantities  are  used  they  are  made 
on  an  automatic.  The  first  is  the  machine  shop  method,  the 
second  is  a  manufacturing  method,  and  the  last  a  factory 
method.  The  first  two  should  be  taught  to  a  machinist,  the 
last  only  in  such  communities  as  have  industries  where  the 
method  is  used. 

Often  it  is  desirable  that  boys  should  be  taught  an  obsolete 
way  of  doing  certain  things  because  it  is  fundamental  and 
because  they  will  understand  the  modern  way  much  more  thor- 
oughly if  they  know  the  old  way.  It  should  be  borne  in  mind 
that  a  school  shop  must  train  boys  so  that  they  will  be  quick 
to  see  ways  in  which  work  may  be  done,  for  no  shop,  in 
school  or  out,  can  train  a  boy  or  man  in  all  the  things  which 
he  may  be  called  upon  to  do.  Every  new  Job  in  a  shop  is 
like  an  original  problem  in  geometry;  it  requires  a  new  com- 
bination of  simple  fundamental  processes  for  its  completion. 
If  the  workman  can  apply  these  fundamentals  he  has  a  trade, 
if  he  cannot  he  must  be  content  to  remain  an  operative. 
•     •     • 

PROFIT  SHARING  SYSTEM,  CLEVELAND 
TWIST  DRILL  CO. 
The  Cleveland  Twist  Drill  Co.,  Cleveland,  Ohio,  has  put  into 
effect  a  system  of  profit  sharing  with  its  employes  which  pro- 
vides as  follows: 

1.  Before  any  profits  are  divided  with  employes,  the 
stockholders  shall  receive  eight  per  cent  per  annum. 

2.  When  the  above  eight  per  cent  has  been  paid  to  the 
stockholders  in  any  calendar  year,  all  cash  dividends  sub- 
sequently declared  in  that  year  will  be  divided  Iwtween 
the  stockholders  on  the  amount  of  their  stock  interest 
and  the  employes  on  the  amount  of  the  salary  or  wages 
received  by  them  during  the  twelve  months  ending  June 
30  of  that  year  as  follows:  (A|  Employes  who  have  been 
continuously  in  the  service  of  the  company  for  at  least 
two  years  prior  to  July  1  will  receive  dividends  at  the 
same  rate  as  the  stockholders.  (B)  Employes  who  have 
been  continuously  in  the  service  of  the  <ompany  for  more 
than  one  year  and  less  than  two  years  prior  to  July  1  will 
get  three-quarters  of  that  rate.  (C)  Employes  who  have 
served  continuously  for  less  than  one  year  will  get  one- 
half  the  rate  of  the  stockholders.  (D)  Dividends  that 
have  accrued  will  be  distributed  to  employes  once  a  year 
in  December  except  that  dividends  for  the  year  1915  will 
be  distributed  January,  191G. 

;i.  Xo  person  will  be  entitled  to  a  share  of  these  divi- 
dends unless  a  bona  fide  employe  of  the  company  at  the 
time  of  their  distribution,  except  that  employes  laid  off 
owing  to  lack  of  work  or  sickness  will  be  entitled  to  the 
dividends  accruing  in  any  year  on  the  wages  earned  by 
them  during  the  twelve  months  prior  to  June  30  of  that 
year. 

4.  Employes  voluntarily  leaving  the  service  of  the 
company  or  dismissed  or  discharged  will  forfeit  their  right 
to  any  accrued  dividends. 

5.  Any  employe  who  may  receive  a  commission  from 
the  company  or  any  share  in  profits  other  than  the  profits 
shared  in  this  plan,  except  through  dividends  of  stock, 
if  a  stockholder,  shall  thereby  be  rendered  ineligible  to 
receive  dividends  under  this  plan. 

t).  All  employes  except  those  entered  in  the  three  pre- 
ceding sections  shall  be  eligible  to  share  In  the  profits 
under  this  plan. 

7.  The  above  plan  for  division  of  profit  is  absolutely 
voluntary  on  the  part  of  the  company  and  is  In  no  sense  a 
contract.  The  right  is  therefore  reserved  by  the  direc- 
tors to  make  at  any  time  such  changes  in  the  plan  as 
they  may  consider  desirable  for  the  best  intercuts  of  the 
organization.  The  fact  that  any  employe  is  rereiving  the 
dividends  in  this  profit  sharing  plan  shall  not  deprive  the 
company  of  the  right  at  any  time  to  discharge  the  employe 
and  thereby  terminate  his  participation  under  the  plan, 
nor  shall  any  employe  acquire  any  right  thereunder  to 
any  accounting  by  the  company  concerning  its  business  or 

profits. 

•     •     • 

The  man  who  says  "It  can't  be  done,"  is  always  being  inter- 
rupted by  somebody  doing  It. 
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TURNING   "DIFFERENTIAL  SPIDERS" 

BY  CHESTER   L,  LUCAS" 

In  the  manufacture  of  differential  gears  for  automobiles, 
one  of  the  principal  parts  of  the  work  is  the  "spider,"  so 
called  because  of  the  four  radiating  arms  upon  which  the 
bevel  pinions  are  mounted.  These  "spiders"  are  drop-forgings, 
and  one  of  the  machining  operations  is  the  turning  of  the 
four  arms.  At  the  New  Process  Gear  Corporation's  plant  in 
Syracuse,  N.  Y.,  this  turning  operation  has  been  reduced  to 
its  lowest  terms  by  the  automatic  turning  lathe  that  has  been 
built  for  the  company  by  the  Porter-Cable  Machine  r..  -i 
Syracuse,  N.  Y.  This  machine  has  many  points  in  <:•■ 
with  the  standard  Porter-Cable  manufacturing  lathe,  hn! 
general  appearance  of  the  new  machine  is  different,  because 
of  its  two  tailstocks  and  vertical  position. 

This  machine  is  shown  as  a  whole  in  Fig.  1;  a  view  of  the 
turning  operation  may  be  seen  in  Fig.  2;  and  in  Fig.  3  the 
clutch  operating  mechanism  lor  stopping  the  machine  after 
each  operation  is  illustrated.  Before  coming  to  this  machine 
to  be  turned,  the  forgings  are  centered  at  the  ends  of  the  arms. 
In  Fig.  2  the  rough  spider  may  be  seen  at  A  ready  to  be 
turned.  On  the  bed  and  at  the  right  of  this  illustration  some 
of  the  spiders  may  be  seen.     The  lathe  centers  upon  which 


Fig.    1.     Semi-automatic   Lathe   for   turning    "Spiders" 

the  work  is  held  are  shown  at  B  and  a  quick-acting  lever  C 
is  for  operating  the  right-hand  center  quickly.  The  drive  for 
the  work  is  furnished  by  ring  D  that  is  driven  through  teeth 
on  its  outer  surface  that  mesh  with  those  of  pinion  E  on  the 
driving  shaft.  A  pin  inside  of  this  ring  acts  as  a  driver 
against  one  of  the  arms  of  the  spider.  The  cutting  is  done 
with  two  tools  F  that  are  mounted  in  the  two  carriages.  For 
adjusting  the  position  of  the  tools,  the  carriages  are  provided 
with  cross-slides;   thus  any  depth  of  cut  is  quickly  obtained. 

The  carriages  are  cam-actuated,  as  may  be  best  seen  in 
Fig.  1  which  was  photographed  with  the  cam  guards  removed. 
The  rises  of  the  cams  govern  the  rate  of  advance.  The  car- 
riages travel  in  opposite  directions,  each  starting  its  cut  from 
the  end  of  the  arm  upon  which  it  is  to  work.  After  the  cuts 
have  been  taken,  the  carriages  are  returned  to  their  starting 
positions  by  means  of  the  spiral  springs  G,  shown  in  Fig.  2. 
The  drive  of  the  machine  is  through  the  main  pulley  H,  and 
this  is  connected  by  a  clutch  to  the  main  driving  shaft  /.  An 
angular  shaft  at  the  extreme  right-hand  end  of  the  machine  is 
rotated  by  driving  shaft  /,  and  transmits  motion  to  a  longi- 
tudinal shaft  back  of  the  machine  that  runs  parallel  with 
the  main  shaft.  The  longitudinal  shaft  is  not  shown  in  the 
illustrations,  but  it  carries  worms  that  mesh  with  worm- 
wheels  on  the  two  cam-shafts  and  thus  transmits  motion  to 
the  two  cams. 

The  starting  of  the  machine  is  accomplished  through  the 


Fig.    2.     Lathe 
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hand  clutch  lever  J  at  the  left-hand  end  of  the  machine.  After 
the  spider  has  been  put  on  the  centers,  this  clutch  is  thrown 
by  hand  and  the  machine  commences  its  work.  The  two  cuts 
progress  until  they  reach  the  hub  of  the  spider.  By  this  time 
the  cams  have  reached  the  limit  of  their  rises,  and  as  soon 
as  the  drops  in  the  cams  are  reached,  the  carriages  are  drawn 
back  by  springs  G.  There  is  no  shock  to  the  carriage  return 
movements,  as  the  cam-drops  are  not  quite  radial.  The  reced- 
ing action  of  the  left-hand  carriage  results  In  throwing  the 
clutch-operating  lever  and  stopping  the  machine.  The  manner 
in  which  this  is  accomplished  is  shown  by  the  two  views 
in  Fig.  3. 

Referring  to  the  view  at  the  left,  the  extreme  left  end  of  one 
of  the  carriages  is  shown  at  the  time  of  returning.  On  the 
under  side  of  the  carriage  a  block  E  is  bolted,  and  as  the  car- 
riage moves  back,  the  edge  of  this  block  hits  the  end  of  clutch 
lever  rod  L.  The  clutch  lever  rod  is  guided  in  a  bracket  il. 
and  a  leaf  spring  forces  the  rod  against  the  under  face  of  the 
bracket.  There  is  a  pin  A'  against  which  the  upper  face  of 
the  clutch  rod  contacts,  and  as  the  rod  is  pushed  backward  by 
block  K  on  the  carriage,  an  angular  step  on  its  upper  face 
causes  the  rod  to  be  depressed  slightly  as  it  passes  the  pin. 
This  action  permits  block  E  to  finally  clear  its  contact  with 
rod  L  and  the  action  is  thus  stopped.  It  is  the  movement  of 
rod  L  and  its  action  on  the  clutch  operating  lever  that  throws 
out  the  clutch  and  causes  the  main  driving  shaft  of  the  ma- 
chine to  cease  rotating  until  the  operator  has  thrown  the 
clutch  in  again  by  hand. 

Two  settings  of  each  spider  are  necessary  to  complete  the 
turnings  on  the  four  arms.  The  production  of  the  machine  is 
very  high,  it  being  an  average  nine-hour  day's  work  for  an 
operator  to  produce  375  spiders,  or  a  total  of  1500  turned  arms. 
An  idea  of  the  way  the  chips  accumulate  may  be  gathered 
from  Fig.  2,  and  it  was  to  permit  gravity  to  remove  the  chips 
tliat  the  lathe  was  mounted  in  a  vertical  position  rather  than 
in  the  conventional  way.  Had  the  lathe  been  operated  in  the 
usual  way,  the  space  between  the  work  and  the  two  approach- 
ing carriages  would  frequently  have  become  choked  with  chips 
and  the  operation  impeded. 
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Fig.   3.     Mechanism  that  throws  out  Clutch 
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THE   HEAT-TREATMENT   OF   DROP-FORG- 
ING DIES 

BY  FRANK  E.  MEKKIAM' 

The  heat-treatment  of  drop-torging  dies  depends  largely  upon 
the  material  of  which  the  die  is  composed  and  this,  in  turn, 
is  determined  by  the  nature  of  the  forging  which  is  to  be  made 
and  the  severity  of  the  requirements.  As  an  illustration,  con- 
sider the  die  for  a  forging  requiring  to  be  finished  all  over 
or  having  portions  which  need  not  bear  a  definite  relation  to 
other  portions  even  though  not  machined.  In  this  case  it  is 
evident  that  a  variation  of  1/lG  inch,  or  even  more,  is  not 
likely  to  be  regarded  as  excessive  and  therefore  a  similar 
error  may  exist  in  the  die,  either  from  wear,  distortion  in  heat- 
treatment  or  in  machining. 

On  the  other  hand,  consider  a  forging  of  which  certain  por- 
tions are  not  to  be  machined  and  yet  must  maintain  definite 
relations  to  adjacent  portions.  In  the  case  of  forgings  of  this 
kind  the  variation  allowed  is  sometimes  not  over  plus  or 
minus  0.005  to  0.010  inch.  Of  these  two  cases  it  is  evident 
that  in  the  first  a  high  grade  of  steel  is  not  necessary  and  the 
heat-treatment  will  necessarily  be  simple.  In  the  second  case 
the  very  best  material  must  be  used  in  order  to  secure  the 
required  degree  of  hardness,  together  with  suitable  toughness. 
In  this  case  very  great  care  must  be  used  in  the  heat-treat- 
ment in  order  to  bring  out  the  best  there  is  in  the  steel  and 
combine  its  good  qualities  in  the  proper  manner.  This  article 
will  describe  a  method  of  heat-treating  dies  of  the  second 
class. 

A  suitable  grade  of  steel  is  high-quality  crucible  steel  ot 
approximately  the  following  analysis:  carbon,  0.75  per  cent; 
manganese,  0.25  per  cent;  silicon,  0.15  per  cent;  sulphur,  0.015 
per  cent;  and  phosphorus,  0.015  per  cent.  The  decalescent 
point  of  this  .steel  is  between  1350  and  13G0  degrees  F.,  and  In 
eight-inch  cubes,  it  will  harden  properly  at  1450  degrees  F. 
This  size  die-block  is  common,  and  the  heat-treatment  described 
below  has  particular  reference  to  it.  A  die  for  this  purpose 
must  evidently  be  machined  carefully,  heat-treated  to  wear 
well,  and  distorted  as  little  as  possible,  besides  being  tough 
enough  not  to  break.  The  necessary  operations  for  heat- 
treating  the  dies  are  as  follows:  annealing;  preheating; 
lieating  for  hardening;  quenching;  preliminary  hardness  test; 
drawing;  and  final  hardness  test.  These  operations  and  the 
apparatus  used  will  be  taken  up  in  detail. 

The  annealing  is  similar  to  that  of  ordinary  tool  steel. 
The  blocks  are  placed  in  a  furnace,  slowly  heated  to  1400 
degrees  F.  anil  then  allowed  to  cool  slowly.  The  cooling  takes 
place  in  the  furnace,  which  has  all  openings  closed  with  fire- 
clay, after  the  proper  temperature  is  attained.  During  an- 
nealing care  must  be  taken  not  to  allow  the  steel  to  soak  long 
at  the  maximum  temperature.  No  special  care  need  be  taken 
to  prevent  scaling,  because  machining  takes  place  afterward, 
removing  all  the  decarbonized  surface. 

Preliminary  to  heating  for  hardening,  the  dies  are  preheated 
In  front  of  the  open  door  of  the  hardening  furnace  until  they 
reach  a  temperature  of  800  to  900  degrees  F.,  which  should 
be  In  two  to  four  hours  if  the  furnace  is  at  approximately 
1000  degrees  F.  A  good  practice  is  to  start  this  operation  in 
the  evening  and  allow  the  dies  to  warm  all  night.  In  case 
the  furnace  must  be  used  tor  other  work  during  the  preheat- 
ing, the  dies  may  be  placed  on  the  shelf  in  front  of  the  door, 
but  when  the  die  is  finally  placed  inside,  the  furnace  must 
be  brought  to  a  very  low  heat.  The  purpose  of  preheating 
Is  to  avoid  raising  the  temperature  of  the  die  rapidly  from  the 
lower  temperature,  since  such  procedure  is  almost  certain  to 
result  in  cracking.  The  above  methods  are  recommended 
because  thoy  arc  more  certain  to  be  slow  than  placing  the 
die  in  a  newly  fired  furnace. 

After  preheating,  the  dies  are  placed  In  the  furnace  and 
heated  for  seven  to  seven  and  a  half  hours,  the  temperature 
being  gradually  increased  to  I't.'iO  degrees  F.  When  this  tem- 
perature has  been  reached  the  heat  is  maintained  for  thirty 
to  forty-five  minutes.  After  this,  the  die  is  removed  from 
the  furnace  and  immediately  quenched.  During  the  heating 
an  aoourato  check  should  be  kept  not  only  on  the  actual  tem- 
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perature  but  on  the  rate  of  increase  as  well.  This  can  be 
done  by  means  ot  recording  and  indicating  pyrometers  con- 
nected to  the  same  couple  and  placed  close  to  the  die.  The 
pyrometer  may  be  of  the  base-metal,  low-resistance,  or  rare- 
metal,  high-resistance  type.  Suitable  openings  should  be  pro- 
vided in  the  furnace  so  that  the  temperature  may  be  taken 
at  various  points  if  desired.  To  insure  uniform  heating  the 
die  should  be  frequently  turned,  thus  averaging  any  slight 
temperature  differences. 

Since  the  die  is  now  completely  finished  as  tar  as  machin- 
ing is  concerned.  It  is  necessary  to  prevent  scaling  as  far  as 
possible.  This  is  entirely  a  matter  of  regulating  the  air  en- 
tering the  furnace  tor  combustion;  the  small  quantity  that 
enters  around  the  door,  burners,  etc.,  is  negligible.  Proper 
air  regulation  can  be  obtained  only  by  close  attention  to  the 
burners  and  the  interior  ot  the  furnace.  There  Is  certain  to 
be  some  tree  oxygen  in  the  furnace  even  with  the  most  careful 
attention,  and  to  take  care  of  this  several  lumps  of  coke 
should  be  used  which  will  combine  with  the  oxygen  and  pre- 
vent scaling  of  the  die.  By  observing  these  two  precautions, 
the  dies  may  be  heat-treated  without  causing  more  than  a 
discoloration,  which  is  easily  removed  with  abrasive  cloth. 

The  quenching  consists  ot  sinking  the  die  about  three  inches, 
face  downward,  in  water  and  playing  a  spray  on  the  forms. 
This  method  leaves  the  back  ot  the  die  tough  and  the  greatest 
hardness  at  the  form  and  on  the  face,  where  it  is  most  neces- 
sary. Cooling  in  this  manner,  however,  creates  a.  tendency 
to  warp  the  die  face,  and  to  prevent  this,  a  small  quantity 
ot  water  should  be  poured  on  the  center  ot  the  back  to  induce 
more  even  cooling.  This  will  prevent  a  distortion  of  more 
than  0.005  to  0.010  Inch  in  the  alignment  ot  the  face.  Any 
distortion  ot  the  back  can  be  easily  corrected  by  grinding. 
The  cooling  tank  should  be  sufficiently  large  to  make  certain 
that  the  water  does  not  become  too  warm  for  rapid  cooling 
and  should  have  two  bars  suspended  at  the  proper  distance 
below  the  water  surface  to  carry  the  die  while  it  is  cooling. 
The  spray  consists  of  a  perforated  pipe  suspended  Just  beneath 
the  bars  and  connected  to  a  water  supply  at  considerable 
pressure.  After  the  die  has  become  sufficiently  cool  to  han- 
dle, a  scler^scopic  test  is  made  at  several  points  close  to  the 
forms.  The  die  must  show  not  less  than  98,  since  this  repre- 
sents the  condition  ot  full  hardness.  A  file  should  also  be 
used,  as  both  tests  are  needed  to  determine  whether  the 
steel  has  been  over-  or  under-heated.  Such  matters  as  over- 
or  under-heating  and  decarbonization  ot  the  surface  are  easily 
detected  by  these  tests. 

After  proper  hardening  it  Is  necessary  to  draw  or  temper  in 
order  to  give  sufficient  strength,  though  it  will  be  at  the  sacri- 
fice ot  hardness.  The  drawing  should  be  done  without  delay 
after  the  die  has  been  quenched.  This  operation  can  be 
readily  performed  by  placing  the  die  with  the  back  to  an  open 
furnace  door,  or  in  melted  lead,  and  allowing  the  heat  to  pene- 
trate gradually  until  the  face  is  of  the  proper  hardness  and 
toughness.  For  first-class  work  this  operation  requires  four 
to  five  hours.  The  extent  to  which  the  die  must  be  drawn  is 
originally  determined  by  experiment,  and  gaged  by  the  sclero- 
scope  so  that  the  operation  may  be  repeated  at  any  time. 
The  temper  colors  or  oxides  can  be  used  Instead  of  the  sclero- 
scope,  but  this  method  requires  a  great  deal  ot  skill  and  ex- 
perience. The  temper  colors,  however,  are  useful  for  indi- 
cating the  progress  ot  the  drawing  and  to  indicate  when  to 
make  scleroscoplc  tests.  The  proper  hardness  will  be  about 
80  to  82.  To  make  certain  that  the  die  will  not  be  harder  or 
softer  than  this  when  it  Is  cold,  it  is  necessary  to  make  an 
allowance  for  the  heated  condition.  This  allowance  must  be 
determined  by  experiment,  which  has  shown  In  this  case  that, 
with  the  steel  fully  hardened,  to  secure  a  final  hardness  of 
80  to  S5  the  die  must  be  76  to  7S  hard  while  still  warm. 
When  the  die  has  attained  this  hardness,  it  is  quenched  to 
prevent  further  drawing. 

One  ot  the  most  difficult  detennfnations  is  the  time  required 
to  heat  a  given  size  die-block  properly.  This  can  be  deter- 
mined only  by  experience,  since  no  two  furnaces  heat  alike 
and  different  grades  and  types  of  steel  vary  .is  to  the  rapidity 
with  which  they  can  be  heated.  About  the  only  guide  is  the 
appearance  of  the  steel,  which  gradually  comes  to  assume  a 
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uniform  color  throughout,  thus  indicating  that  it  is  thor- 
oughly heated.  When  a  satisfactory  condition  has  once  been 
found  it  can  easily  be  repeated  by  heating  for  the  same 
length  of  time  and  in  the  manner  indicated  by  the  recording 
pyrometer  record.  Care  should  be  exercised  to  avoid  keeping 
the  die  at  the  hardening  heat  unnecessarily  long.  The  pyrom- 
eters should  be  frequently  checked  in  order  to  detect  any 
errors  and  thus  prevent  spoiling  the  work.  A  pyrometer  used 
continuously  at  1450  to  1500  degrees  F.  should  be  checked 
at  least  twice  a  week  and  the  couples  should  be  examined 
even  oftener,  since  they  are  particularly  prone  to  deterioration. 
The  instruments  should  be  closely  watched  in  order  to  delect 
any  sticking  of  the  movement.  The  best  way  to  calibrate  is 
by  a  master  pyrometer  which  can  be  occasionally  checked 
at  a  standardizing  laboratory.  Another  and  quicker  way  is  to 
check  the  decalescent  point  of  a  piece  of  steel  which  has 
been  standardized  for  this  purpose.  To  make  this  test  it  is 
necessary  to  place  the  couple  of  the  pyrometer  to  be  tested  in 
intimate  contact  with  the  test  piece,  apply  an  increasing  heat, 
and  observe  where  the  halt  occurs.  If  the  heating  is  not  too 
rapid  and  ordinary  tool  steel  is  used,  this  point  can  be  readily 
observed.  This,  of  course,  calibrates  but  one  point,  but  if  this 
point  is  chosen  near  the  temperature  at  which  the  pyrometer 
is  to  be  used,  it  will  be  sufficient  to  detect  any  ordinary  error. 
The  scleroscope,  too,  must  be  calibrated  occasionally  with  the 
standard  test  piece,  since  dust  in  the  tube  or  rusting  of  the 
hammer  will  cause  it  to  read  low  and  thus  upset  all  the  tests. 
The  method  and  data  of  heat-treating  drop-forging  dies  as 
outlined  above  was  developed  by  the  writer  and  several  others, 
and  has  been  successfully  used  for  treating  a  great  many 
dies  for  difficult  forging  work. 

DUTY   ON   DENTAL  TWEEZERS 

BY  JOLES   CHOPAK,  JR.' 

The  Secretary  of  the  Treasury  at  Washington,  D.  C,  in  a 
letter  of  December  23  to  the  Collector  of  Customs,  has  directed 
that,  in  future,  duty  to  be  taken  on  certain  dental  tweezers 
will  be  20  per  cent  instead  of  30  per  cent.  The  tweezers  in 
question  are  riveted  together  at  one  end  and  do  not  have  two 
lever  handles  working  on  a  pivot. 

The  Philadelphia  customs  collector  was  of  the  opinion  that 
the  proper  duty  to  be  collected  was  30  per  cent  under  Para- 
graph 166  of  the  present  tariff  as  "nippers  and  pliers  of  all 
kinds,"  as  his  interpretation  of  certain  decisions  of  the  board  of 
general  appraisers.  The  New  York  collector  was  not  of  that 
opinion,  necessitating  the  rendering  of  the  above  decision  by 
the  Secretary  of  the  Treasury. 

It  seems  that  in  the  board  decisions,  nippers  and  pliers  were 
defined  as  "two  lever  handles  working  on  a  pivot."  The  Treas- 
ury Department  had  previously  decided  that  "nippers  and 
pliers  covered  articles  having  two  lever  handles  working  on  a 
pivot  which  operate  two  cutting,  gripping  or  pinching  jaws  or 
blades."  In  another  case,  the  board  decided  that  forceps, 
clamps,  tweezers,  needle  holders,  etc.,  were  dutiable  at  the 
higher  rate  as  pliers.  Whether  or  not  the  tweezers  in  that 
case  were  like  these  is  not  apparent. 

The  sole  question  is  if  such  tweezers  as  are  subject  to  this 
decision  are  "nippers"  and  "pliers"  within  the  common  or 
trade  understanding  of  these  terms.  If  they  are  and  satisfac- 
tory evidence  is  produced  to  the  secretary,  he  will  probably 
change  his  decision  again,  and  direct  that  the  higher  duty  be 
taken. 

The  common  understanding  of  what  constitutes  nippers  and 
pliers  is  the  definition  that  appears  in  dictionaries  and  text- 
books. The  trade  understanding  is  what  wholesale  dealers  in 
the  United  States  called  this  merchandise  in  their  wholesale 
transactions  before  October,  1913,  i.  e.,  if  there  was  a  class  of 
goods  known  as  "nippers"  or  "pliers,"  and  if  these  tweezers 
came  within  that  class.  In  the  event  that  these  articles  are 
not  nippers  or  pliers,  then  the  20  per  cent  duty  should  stand 
under  the  only  other  classification  in  the  tariff  for  "articles  or 
wares,  composed  wholly  or  in  chief  value  of  metal,  not  plated 
with  gold  or  silver,  whether  partly  or  wholly  manufactured." 

•  Customs  Lawyer,  29  Brondwny.  Now  York  City. 


THE    RELATION   OF   DUCTILITY  TO 
ELONGATION 

BY  HUGO    KRlEDiL&NN' 

The  percentage  of  elongation  determined  in  making  a  ten- 
sile test  is  generally  supposed  to  give  a  fair  idea  of  the 
ductility  of  the  material,  and  in  many  cases  this  relation  ot 
elongation  to  ductility  is  very  marked.  For  instance,  soft 
annealed  copper,  which  is  noted  for  its  high  ductility,  has 
an  elongation  of  40  to  45  per  cent  in  8  inches.  Cast  iron, 
on  the  other  hand,  is  the  best  example  of  the  opposite  con- 
dition; this  metal  is  entirely  lacking  in  ductility  and  breaks 
in  the  tensile  test  without  even  being  stretched.  Another 
proof    of    the    supposed    relation    between    elongation    and 


Fig.   1.     Besult  of  Test  conducted  to  determine  Loc&l  Distribution  of 
Elongation  in   a   Test  Piece   of   Hot-rolled  Brass 

ductility  may  be  seen  in  the  change  of  properties  produced 
by  cold  working.  Even  such  metals  as  copper  and  aluminum 
lose  a  great  deal  of  their  ductility  by  such  treatment,  and 
at  the  same  time  the  amount  of  elongation  is  correspondingly 
reduced.  Thus  the  elongation  of  thin  hard-rolled  copper  may 
become  as  low  as  4  per  cent.  The  ductility  of  brass  is  so 
rapidly  decreased  by  mechanical  treatment  that  it  has  to  be 
annealed  after  almost  every  process.  This  change  ot  prop- 
erties is  likewise  accompanied  by  a  corresponding  lowering 
of  the  elongation,  as  for  example,  from  35  to  15  per  cent  In 
one  commonly  used  brass  mixture. 

The  same  figures,  however,  furnish  evidence  that  there  Is 
at  least  no  strict  proportional  relationship  between  ductility 
and  elongation,  lor  the  drawing  of  copper  may  be  repeated 
without  any  limit,  even  after  the  lowest  value  of  elongation 
has  been  reached;  whereas  it  becomes  practically  impossible 
to  handle  the  brass  previously  referred  to  when  the  elonga- 
tion is  several  times  higher  than  that  of  the  hard  copper. 
This  is  only  one  example,  taken  from  common  practice,  that 
should  caution  one  against  the  use  of  elongation  figures  in 
judging  the  ductility  of  any  metal.  By  testing  various  ma- 
terials which  generally  receive  less  attention,  plenty  of  ad- 
ditional evidence  may  be  discovered  to  verify  the  truth  of 
this  objection.  Thus  a  special  kind  of  brass  has  been  in- 
vestigated, which  shows  extremely  striking  properties.     The 


Tig,    2.     Sesult    of    Tost    to    determine    Local    Distribution    of    Elongation 
in    a    Test    Piece    of    Cold-rolled    Copper 

sample  was  sheet  brass  about  ^s  inch  in  thickness,  hot- 
rolled  from  a  mixture  containing  57  per  cent  of  copper.  It 
was  made  of  a  rather  poor  raw  material  containing  a  large 
amount  of  scrap.  The  ultimate  strength  was  66,000  pounds 
per  square  inch  and  the  elongation  24  per  cent,  which,  al- 
though not  very  high,  certainly  could  not  be  called  low.     It 
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seems  to  indicate,  tiierefore,  a  morlerately  tough  material.  As 
a  matter  of  fact,  however,  the  sheet  was  as  brittle  as  glass,  and 
if  the  slightest  marks  were  traced  with  a  chisel,  a  light 
blow  would  cause  the  fracture  to  follow  these  lines.  For  the 
same  reason  the  test-bars  had  to  be  handled  with  the  utmost 
care.  The  gage  length  had  to  be  marked  with  pencil  only,  for 
if  scratched  with  a  steel  pin  the  bar  broke  at  these  very 
scratches  under  a  low  load.  This  peculiar  material  proves 
most  forcibly  that  a  fair  value  of  elongation  may  co-exist  with 
the  lowest  degree  of  ductility  and  malleability. 


in   Tig.   2.   after 

Test  pieces  of  the  same  material,  however,  show  another 
peculiarity  that  appears  to  be  in  closer  relation  to  the  true 
properties  of  the  metal  than  the  commonly  used  value  of 
elongation  which  is  determined  as  the  average  for  the  whole 
length  of  the  test  piece.  This  peculiarity  is  found  in  the 
local  distribution  of  the  lengthening.  In  order  to  investigate 
this  condition,  the  length  of  an  8-inch  test  piece  was 
divided  into  sixteen  equal  spaces  of  >•>  inch  before  applying 
the  load;  and  after  the  test  had  been  completed,  the  new  dis- 
tances between  the  marks  were  measured,  the  results  being 
shown  in  Fig.  1.  In  order  to  appreciate  the  peculiar  char- 
acter of  this  curve  it  must  be  compared  with  those  developed 
from  the  tests  of  other  metals.  Fig.  2  shows  the  lengthening 
of  a  test  piece  taken  from  a  cold-rolled  copper  sheet  with  only 
3.8  per  cent  elongation;  and  Fig.  3  shows  the  results  of  a 
test  of  the  same  material  after  annealing.  The  difference 
between  the  latter  curves  and  the  curve  shown  in  Fig.  1  is 
very  striking.  The  brass  sheet  shows  a  nearly  uniform  elon- 
gation for  the  entire  length,  whereas  both  copper  .samples  are 
characterized  by  a  very  distinct  maximum  at  the  breaking 
point.    Corresponding  to  these  diagrams,  the  broken  copper 
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Outlino    of    Broken    Brass    and    Ooppor    Test-bars,     showing 
Reduction    of    Cross-soctional    Area   at    Breaking    Point 


bars  showed  the  usual  outlines,  as  shown  in  Fig.  4;  the  brass 
bars,  on  the  other  hand,  had  nearly  parallel  edges  as  before 
the  test.  In  other  words,  their  distance  was  reduced  uni- 
formly throughout  the   whole   length. 

As  the  high  value  of  local  elongation  obviously  corresponds 
to  the  reduction  of  area  at  the  point  of  fracture,  it  might  be 
assumed  that  the  peroenta.ge  of  reduction  is  the  natural  meas- 
ure of  ductility;  and  in  many  cases,  a  close  relation  has  been 
proved   to  exist  between   these  properties.    In   one   instance. 


four  different  mixtures  of  brass  were  studied.  Their  tensile 
strength  was  raised  to  73,000  pounds  per  square  inch  by  dif- 
ferent degrees  of  cold  treatment,  and  the  reduction  in  area  of 
these  samples  was  found  to  be  32,  40,  56,  and  62  per  cent, 
respectively.  These  values  are  In  direct  proportion  to  the 
percentage  of  copper  and  the  actual  ductility  of  the  mixtures. 
In  other  cases,  however,  no  similar  relation  exists,  and  the 
reduction  of  area  may  be  Just  as  misleading  an  indication  of 
ductility  as  the  elongation.  The  brittle  brass  referred  to  in 
connection  with  Fig.  1  and  the  cold-rolled  copper  in  Fig.  3 
have  the  same  local  reduction  of  area,  t.  e..  25  per  cent,  despite 
the  great  difference  in  their  properties.  In  addition  to 
the  occasional  difference,  the  use  of  the  reduction  Qgures 
does  not  prove  practical  for  commercial  tests,  as  It  is  often 
hard  to  obtain  reliable  measurements  of  the  broken  section; 
moreover,  the  reduction  depends  upon  the  shape  of  the  sec- 
tion, the  cross-strain  being  less  uniform  In  a  flat  bar  than  Id 
a  round  one. 

For  these  reasons  the  reduction  figures  are  not  fit  to  use 
as  a  general  index  of  the  ductility  of  the  metal.  Therefore 
it  seems  advisable  to  resort  to  the  diagram  of  local  lengthen- 
ing. This  is  certainly  less  handy  than  one  figure,  but  It 
furnishes  a  true  and  reliable  proof  for  our  purpose,  t.  e.,  the 
more  marked  its  elevation  near  the  point  of  fracture,  the  more 
ductile  is  the  metal.  On  the  other  hand,  the  stralghter  and 
more  uniform  the  line,  the  more  brittle  is  the  material.  The 
average  elongation,  measured  by  the  mean  ordinate  of  the 
diagram.  Is  only  of  secondary  importance  to  the  general  char- 
acter of  the  curve.  The  ductility  may  also  be  Judged  approxi- 
mately from  the  outline  of  the  broken  test-bar.  It  must  be 
remembered,  however,  that  this  outline  is  of  a  less  distinct 
character  than  the  elongation  diagram,  for  the  former  is  pro- 
portional to  the  square  root  while  the  latter  Is  proportional 
to  the  full  value  of  the  area. 

•  •     • 

During  the  past  few  years,  at  large  exhibitions  of  machinery, 
motor  cars  and  other  manufactured  products  the  rule  has 
been  to  enforce  uniformity  of  decoration,  signs  and  other 
features  of  the  booths  of  exhibitors.  It  was  made  in  the  in- 
terest of  harmony  and  has  worked  well.  No  longer  do  we  setj 
booths  gaudily  decorated  in  glaring  color  schemes  and  exhibit- 
ing signs  of  great  size  or  hideous  designs.  Everything  Is  uni- 
form and  harmonious,  and  no  one  exhibitor  can  secure  an 
advantage  over  another  except  In  position  and  space  that  be 
pays  for. 

The  rule  of  uniformity  might  be  extended  to  include  all 
literature  distributed  at  such  shows.  The  same  argument 
that  applies  so  forcibly  to  the  arrangement  and  decoration  of 
booths  can  be  applied  with  equal  force  to  the  advertising  lit- 
erature. Advertising  literature,  uniform  in  size  and  style,  dis- 
tributed at  a  show  would  be  more  effective  as  a  whole  than  the 
varied  and  motley  mass  of  stuff  now  given  away.  One  who 
visits  a  motor  car  show  and  collects  the  catalogues,  circulars, 
leaflets,  booklets,  etc.,  distributed  for  the  purpose  of  examin- 
ing them  at  leisure  has  an  unwieldy  mass  on  his  bands  that 
cannot  be  conveniently  arranged  or  filed.  If  every  piece  of 
advertising  literature  distributed  was,  say,  6  by  9  Inches  or 
9  by  12  inches,  the  collecting  and  filing  of  all  the  advertising 
literature  would  be  made  much  easier  and  more  effective  than 
it  now  is.  Managers  of  advertising  shows  might  specify  the 
size,  shape,  color  and  quality  of  paper  to  be  used  for  describ- 
ing the  products  shown.  To  insure  uniformity,  they  might  go 
still  further  and  insist  that  each  exhibitor  furnish  ruts  and 
copy  for  the  literature  it  wishes  to  be  distributed  at  the  show, 
and  have  all  printed  In  uniform  style  under  the  direction  of 
the  show  management. 

•  •     • 

The  electrolytic  process  of  cleaning  metals  is  comparatively 
new,  but  has  recently  been  introduced  by  many  large  manu- 
facturing concerns.  The  process  is  cheap  and  good  resulta 
are  obtained.  Baths  composed  of  alkaline  substances  such  as 
sodium  carbonate  or  potassium  carbonate  with  small  portions 
of  potassium  cyanide  are  used.  With  a  current  of  from  four 
to  eight  volts,  these  develop  sufficient  hydrogen  to  remove 
organic  substances  from  the  metals,  leaving  them  chemically 
clean. 


510 


MACHINERY 


February,  1916 


ROLLED    THREADS   FOR  SCREW   SHELLS 

The  American  Society  of  Mechanical  Engineers  appointed 
May  1,  1914,  a  committee  to  take  up  the  subject  of  standard- 
ization of  special  threads.     During  June,  1912,  some  of  the 
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Yie.   1.     Miniaturo  Size  Lamp-base  and  Socket  Thread 

manufacturers  of  electric  wiring  supplies  and  lamps  held  a 
meeting  In  the  attempt  to  standardize  these  threads,  and  ar- 

TABLE  I.    LAMP  BASE  AND  SOCKET  SHELL  THREADS- 
MINIATURE  SIZE 


Socket  Screw 
Shell 

Lamp  Base 
Screw  Shell 

0.3775  in. 
0.8835  in. 
0.3375  in. 
0.3435  in. 

14 
0.020  in. 

0.3750  in. 
0.3700  in. 
0.3350  in. 
0.3300  in. 

14 
0.020  in. 
MacMnerv 

"Not  Go"  gage,  top  of  thread 

'  'Go"  gago,  bottom  of  tliread 

"Not  Go"  Kiige,  bottom  of  tliread. .  . 

Dejith  of  thread 

form   of    tiireiid   anil    repeats   the    abov 


TABLE  III.    LAMP  BASE  AND  SOCKET  SHELL  THREADS- 
MEDIUM  SIZE 


Socket  Screw 
Shell 

Lamp  Base 
Screw  Shell 

'  'Go"  gage,  top  of  thread 

1.045  in. 
1.053  in. 
0.979  in. 
0.987  in. 

0.083  in. 

1.037  in. 
1.031  in. 
0.971  in. 
0.905  in. 

7 
0.033  in. 

Machinery 

"Not  Go"  gage,  top  of  thread 

"Go"  gage,  bottom  of  thread 

"Not  Go"  gage,  bottom  of  tliread. . . 

Depth  of  thread 

Fig.   3   shows   fun 


ad  and  repeats   the   above   din 
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rived  at  a  practical  compromise  on  those  then  in  use.  Later, 
however,  it  was  thought  advisable  to  modify  certain  features 
of  the  standard  agreed  upon  in  1912,  and  anot.her  meeting  of 
manufacturers  was  held  March  IS,  1914.  At  this  meet- 
ing the  American  Society  of  Mechanical  Engineers  was  asked 
to  take  up  the  subject, 
and  make  recommenda- 
tions. This  resulted  In 
the  appointment  of  the 
committee  mentioned. 
The  committee  has  held 
two  meetings  for  the  con- 
sideration of  this  subject, 
and  has  conducted  num- 
erous conferences  with 
manufacturers  and  corre- 
sponded in  detail  with 
a  number  of  the 
largest  manufac- 
turers. Only 
minor  changes 
on  the  generally 
recognized 
standard  have 
been  made. 
Twenty  -  seven 
manufac- 
turers  have  ap- 
proved the  re- 
commendation. 


The  standards  recommended  are  given  in  the  accompany- 
ing illustrations  and  tables.  There  are  four  sizes  for  both 
male  and  female  shells.  The  male  shells  are  used  on  lamp 
bases,  fuse  plugs,  attachment  plugs,  etc.,  and  the  female  shells 
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Fig.    2.     Candelabra    Size    Lamp-base    and    Socket    Thread 

for    electric   sockets,    receptacles    and   similar   devices.      The 
male  shells  are  usually  known  as  lamp-base  screw  shells,  and 

TABLE  II.  LAMP  BASE  AND  SOCKET  SHELL  THREADS- 
CANDELABRA  SIZE 


"Go"  gage,  top  of  thread 

"Not  Go"  gage,  top  of  thread 

"Go"  gage,  bottom  of  thread 

"Not  Go  "  ga^e,  bottom  of  thresid. 

Threads  p"r  iiicli 

Deptli  of  thread 


Socket  Screw 

Lamp  Base 

SheU 

Screw  SheU 

0.470  in. 

0.4H5  in. 

0.476  in. 

0.461)  in. 

0.420  in. 

0.415  in. 

0.426  in. 

0.410  in. 

10 

10 

0.025  in. 

0.025  in. 

ifarhinery 

the   above    din 


TABLE  IV.    LAMP  BASE  AND  SOCKET  SHELL  THREADS - 
MOGUL  SIZE 


Socket  Screw 
Shell 

Lamp  Base 
Screw  Shell 

"Go"  gage,  top  of  thread 1 .565  in. 

1.555  in. 
1 .545  in. 
1.455  in. 
1.445  in. 

4 
0.0.50  in. 

Uarhinert/ 

"Not  Go"  gage,  top  of  thread 1 .577  in. 

"Go"  gage,  bottom  of  tliread 1 .465  in. 

"Not  Go"  gage,  bottom  of  thread  ...       1 .477  in. 

Threads  per  incli 4 

Depth  of  thread 0  050  in. 

fig.   4   sho 


for: 


of    Ihr 


the   utx>ve   dimens 


Fig.    3.    Medium   Size   Lamp-hate   and   Socket  Thread 


Fig.   4.     Mogul  Size  Lamp-base  and  Socket  Thread 


the  female  as  socket  screw  shells. 

It  is  recommended  that  for  each  size  of  lamp-base  screw 
shells  there  should  be  two  threaded  ring  gages  to  govern  the 
diameter  of  the  bottom  of  the  threads,  and  the  form  of  the 
thread;    also    two    plain    ring   gages    to    govern    the    diame- 
ter   of    the    top    of    the 
thread    on    the    outside. 
For   each   size   of  socket 
screw  shells,  there  should 
be     two     threaded     plug 
gages  to  govern  the  diam- 
eter   of   the    top    of   the 
thread    Inside,    and    the 
form  of  the  thread;  also 
there  should  be  two  plain 
plug  gages  to  govern  the 
diameter  of  the  bottom  of 
the     thre.ad     In- 
slde.      These 
gages  should  be 
marked  "go" 
and     "not     go," 
respectively. 

The  commit- 
tee recommends 
that  these  thread 
standards 
be  k  n  o  wn  as 
the  "American" 
standard. 


LETTERS   ON   PRACTICAL   SUBJECTS 


We  pay  only  for  articles  published  exclusively  In  Macbikery 


A   PINCH  PRESS   TOOL 

The  work  done  by  a  "pinch"  tool  is  really  drawing  and 
cutting,  and  it  is  accomplished  in  one  stroke  of  the  press. 
The  scope  of  this  type  of  tool  is,  of  course,  limited,  but  for 
work  of  the  kind  illustrated  in  Fig.  1  it  has  distinct  advant- 
ages.    The  samples  of  work  shown  are  parts  of  Jewelry. 

An  assembly  view  of  the  die  used  is  shown  at  A,  Fig.  2. 
This  consists  of  a  die-plate  and  stripper  attached  by  screws 
and  dowels,  much  the  same  as  in  an  ordinary  blanking  die. 


In  drilling  the  plate  for  the  dowels,  it  is  advisable  to  drill 
the  holes  only  part  way  through  the  plate  from  the  back,  as 
shown.  This  is  to  prevent  the  dowels  from  dropping  out  when 
the  tool  is  in  action.  The  punch  is  made  to  fit  the  die  snugly, 
but  not  too  tight,  as  illustrated  at  C  in  Fig.  4.  The  outside 
of  the  plate  is  made  identical  in  shape  with  the  inside  of  the 
cup  that  is  to  be  made.  The  travel  of  the  punch  into  the  die 
is  illustrated  graphically  at  C.  The  drawing  plate  a  should, 
of  course,  be  hardened  and  polished  to  a  mirror  flnisb.  This 
is  to  insure  that  the  cup  will  drop  off  the  punch  instead  of 
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rig.    1.     Sninplos  of  Work  showing  Strips   from   which   Cups   arc   made 


The  die-plate  is  shown  in  detail  at  B,  Fig.  2.  The  hole  in  the 
die  is  made  in  the  customary  way  by  filing  or  broaching. 
This  hole  is  relieved  in  the  back  to  avoid  excessive  friction 
and  heating.  The  dimension  x  is  made  a  little  greater  than 
the  depth  of  the  cup  to  be  drawn.  The  mouth  of  the  hole, 
instead  of  being  left  with  a  sharp  corner  as  in  the  case  of  an 
ordinary  blanking  die,  is  curved  to  a  short  radius  r.  This 
round  edge  allows  the  blank  to  form  into  a  shallow  cup 
instead  of  shearing  when  the  punch  strikes  it.  The  radius 
of  curvature  of  the  edge  is  dependent  largely  upon  the  depth 
of  cup.  For  a  shallow  cup  a  short  radius  will  do,  while  for 
a  deeper  cup  the  radius  must  be  longer. 

The  punch  used  with  this  class  of  die  is  shown  at  A.  Fig.  4. 
This  is  the  same  as  an  ordinary  blanking  punch  except  for 
the  drawing  plate  a,  which  is  screwed  and  doweled  in  front 
of  the  cutting  edge.  The  front  edge  of  the  plate  has  a  short 
radius.  The  thickness  of  this  plate  is  approximately  equal 
to  the  inside  depth  of  the  cup.  This  plate  is  shown  located 
by  two  dowels  and  attached  with  one  flat-head  screw  in  the 

center.    After  drill-  

Ing  and  tapping 
the  hole  for  this 
screw  in  the  punch 
proper.  It  is  good 
practice  to  counter- 
sink the  mouth. 
This  provision  is 
made  so  that  when 
the  punch  is  sharp- 
ened by  grinding 
the  face,  and  the 
plate  is  returned  to 
its  place,  the  head 
of  the  screw  will 
not  bottom  on  the 
punch  proper. 


Fig.    i.     Asicmblir    and   Detail!   of   Dio 


being  carried  back  into  the  strip.  In  the  case  of  odd  shapes, 
however,  there  is  sometimes  trouble.  This  can  be  overconie 
by  the  provision  of  a  knock-out,  similar  to  that  illustrated  at  B. 
The  principle  of  this  device  is  apparent. 

In  some  cases,  where  the  punch  is  being  made  for  a  very 
narrow  cup,  it  is  impossible  to  attach  a  separate  drawing 
plate  with  screws  and  dowels.  It  is  then  customary  to  form 
this  shape  from  the  punch. 

The  maximum  depth  of  cup  that  it  is  possible  to  obtain  in 
this  type  of  tool  is  dependent  somewhat  upon  the  material 
used,  whether  silver,  gold,  brass  or  gold  plate.  The  depth 
Is  also  affected  by  the  radius  at  the  mouth  of  the  die,  as 
previously  explained,  as  well  as  the  thickness  of  the  drawing 
plate.  The  greatest  depth  of  the  samples  shown  Is  approxi- 
mately Is  inch.  The  cups  shown  at  A.  Fig.  1,  have  a  difference 
In  depth  of  about  0.020  inch.  These  were  both  made  in  the 
same  die,  the  difference  being  obtained  by  using  a  thicker 
drawing  plntp. 
The  art  tool  in  operation  is  as  follows:     As  the 

punch  descends  up- 
on the  stock  the 
drawing  plate 
immediately  be- 
gins to  cup  the 
metal.  The  cupping 
is  continued  until 
the  cutting  edge  of 
the  punch  has  trav- 
eled a  little  below 
the  surface  of  the 
die.  At  this  point 
the  cup  is  pinched 
from  the  strip, 
rather  than  sheared 
from  it  OS  is  the 
case  in  an  ordinary 
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blanking  die. 
T  li  e  strips  o  f 
metal  are  well 
oiled  before  be- 
ing fed  to  the 
tool.  It  is  cus- 
tomary to  use 
this  tool  in  a 
common  blank- 
Fig.  S.     Samples  of  Work  shown  in  Section  j^™   press     using 

a  roll  feed.  The  action  as  compared  with  a  double-action  press 
tool  is  exactly  the  reverse.  In  the  double-action  press  tool 
the  blanking  takes  place  first  and  is  followed  directly  by 
the  drawing.  In  this  tool,  the  drawing  or  cupping  takes  place 
first,   and   the  blanking  or   pinching   last. 

Various  shapes  of  cups  that  have  been  successfully  made 
with  this  punch  and  die  are  illustrated  in  Figs.  1  and  3.  At 
A,  B,  and  C,  Fig.  3,  are  illustrated  in  detail  the  shapes  of  these 
various  cups.  The  same  cups  are  illustrated  at  D,  E,  and  F. 
Fig.  3,  with  jewels  or  stones  in  them.  The  cup  C,  Figs.  1  and 
3,  is  of  special  interest  because  of  its  complicated  shape.  This 
is  cupped  in  the  ordinary  way,  after  which  the  bottom  is 
pierced  out,  leaving  virtually  a  ring  of  metal  with  two  lugs 
attached.  The  stone  is  then  dropped  in  and  the  top  part 
of  the  ring  rolled  over,  holding  it  securely. 

The  pinch  type  of  press  tool  is  quite  satisfactory  in  certain 


Fig.  4,     Punch  used  with  Die  shown  in  Fig.  2 

classes  of  jewelry  work,  and  it  Is  probable  that  there  may  be 
other  lines  of  work  for  which  it  would  be  equally  adaptable. 

T.  E.  W. 


METHOD  OF  LOCAL  HARDENING 

We  had  a  set  of  dies  to  harden,  in  which  it  was  retiuired  to 
quench  the  metal  around  the  cutting  edges  and  leave  it  soft 
enough  at  other  points  to  retain  the  maximum  toughness. 
After  trying  various  methods  with  little  success,  I  hit  upon  a 
scheme  which  gave  very  satisfactory  results.  The  illustration 
sliows  the  die  A  to  be  hardened,  in  which  it  was  required  to 
have  the  metal  quenched  around  the  edges  of  the  opening  for 
a  depth  of  about  %  inch,  while  the  rest  of  the  steel  in  the 
die  was  to  be  left  as  soft  as  possible. 

After  the  dies  were  finished  and  ready  to  be  hardened.  I 
took  two  pieces  of  soft  wood  a  little  wider  and  larger  than 
the  dies.  These  pieces  of  wood  were  carved  out  to  provide 
a  handle  at  the  end,  after  which  a  recess  was  cut  in  each 
piece  to  hold  the  die  in  position.  The  next  step  was  to  cut  an 
opening  in  each  piece  of  wood  to  correspond  to  the  hole  in  the 
dies,  but  these  openings  were  made  %  inch  larger  all  around 
than  the  size  of  the  hole  in  the  dies;  this  opening  repre- 
sents the  outline  which  is  to  mark  the  boundary  of  the  hard- 
ened steel  in  the  dies.  The  two  pieces  of  wood  were  then 
fastened  together  at  the  end  with  a  piece  of  leather. 

The  dies  were  placed  in  the  furnaces  and  brought  to  the  re- 
quired quenching  temperature.  One  of  the  dies  was  then  drawn 
from  the  furnace  and  placed  in  the  socket  in  one  of  the  wooden 


handles,  after  which  the  other  handle  was  dropped  on  top  of 
it  so  that  the  die  was  held  between  the  two  pieces  of  wood. 
This  was  done  as  quickly  as  possible  in  order  to  avoid  burning 
the  wood,  and  with  the  die-block  in  place  the  handles  and 
die  were  plunged  into  the  quenching  bath.  The  result  was  that 
the  water  flowed  through  the  hole  in  the  die  and  quenched  the 
steel  around  the  hole;  but  the  wooden  handles  protected  the  re- 
mainder of  the  die  from  the  action  of  the  quenching  bath, 
and  as  a  result,  this  part  of  the  metal  remained  fairly  soft. 


to  be  hardened 


nd  Die  in  Place  in  Local 


This  method  of  hardening  will  be  found  useful  in  the  heat- 
treatment  of  numerous  parts  in  which  local  hardening  is 
desirable. 

Hyde  Park,  Mass.  Pattl  Cyr 


DETACHABLE   SPRING   STRIPPER 

The  accompanying  illustration  shows  a  detachable  spring 
stripper  applied  to  a  perforating  punch.  The  advantage  of 
this  stripper  is  that  it  may  be  removed  from  the  punch  in 
setting  up  the  tools  on  the  press,  which  will  give  greater  space 
for  doing  this  work;  and  after  the  tools  have  been  set  up,  the 
stripper  is  put  in  place  ready  for  use.  Anyone  who  has  had 
experience  in  setting  up  spring  stripper  punches  and  dies  will 
readily  appreciate  the  advantage  obtained  by  this  construction. 

In  the  accompanying  illustration,  the  punch-holder  has  four 
holes — one  of  which  is  shown  in  the  cross-sectional  view — in 
which  are  located  springs  A  of  sufficient  strength  to  strip 
the  work  from  the  punches.    In  each  of  the  holes  a  flat  plate 


Detachable    Spring   Stripper   which    is    put    in    Place    after    Dies    are 
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B  is  held  down  on  the  spring  by  means  of  a  hollow  set-screw  C, 
and  in  operation  a  pin  D  on  the  stripper-plate  presses  against 
each  of  the  plates  C.  Screws  E  enter  notches  in  pins  F  to 
retain  the  stripper-plate  in  place.  The  pins  D  on  the  stripper- 
plate  should  be  just  long  enough  so  that  the  stripper  will 
project  1/C4  inch  beyond  the  end  of  the  punches.  Any  num- 
ber of  springs  can  be  u.sed  to  give  the  required  power  for 
stripping  the  work  from  the  punches,  but  it  will  always  be 
found  advisable  to  use  at  least  three  springs,  regardless  of  the 
amount  of  power  that  is  required. 
Rochester,  N.  Y.  C.\bl  M.  Webee 


ALUMINUM  ALLOY  FOR  PATTERNS  AND 
CORE  BOXES 

I  have  made  some  experiments  to  find  a  suitable  aluminum 
alloy  of  reasonable  cost  for  use  in  making  patterns  and  core 
boxes.  We  wanted  an  alloy  that  would  be  both  strong  and 
light.  Thinking  that  the  result  of  my  experiment  would  be 
of  benefit  to  other  master  mechanics,  foundry  foremen,  pattern- 
makers, etc.,  the  following  alloy,  wliich  at  normal  metal  prices 
costs  about  twenty  cents  a  pound,  has  a  tensile  strength  of 
30,000  pounds  per  square  inch:  Aluminum,  65  parts;  zinc,  25 
parts;  ferro  zinc,  10  parts.  This  metal  finishes  beautifully  and 
is  easily  mixed  in  the  crucible. 

Augusta,   Ga.  Eigknk   Bakt, 

M.  M.,  Augusta  Arsenal. 

[Ferro  zinc  is  a  commercial  product  sold  by  the  American 
Alloys  Co.,  Baltimore,  Md. — Euiroit. ] 


PEROXIDE  IN  BLUEPRINT  MAKING 

If  ten  drops  of  peroxide  are  added  to  one  gallon  of  water,  a 
solution  will  be  made  that  will  aid  in  producing  even  blue- 
prints. Wash  the  l)luoprint  as  usual  in  clear  running  water, 
then  place  it  in  the  peroxide  solution,  after  which  wash  again 
in  water.  If  a  blueprint  has  been  correctly  exposed  or  under- 
exposed, the  solution  will  have  no  effect.  If,  however,  the  print 
has  been  over-exposed,  the  solution  will  restore  it  to  the  true 
color. 

Another  important  feature  of  this  solution  is  that  it  will 
restore  old  blueprints  if  they  have  become  faded.  As  an  ex- 
periment, take  a  print  that  has  been  exposed  ten  or  fifteen 
times  the  proper  amount,  place  in  this  solution  and  it  will  be 
restored   permanently   to  a   fair   blue   color. 

Cleveland,  Ohio.  H.  L.  Judd 


WASHED  GASOLINE  FOR  CLEANING 
TRACINGS 

Undesirable  effects  arc  often  produced  when  a  large  num- 
ber of  tracings  are  cleaned  with  gasoline.  Among  the  effects 
noticeable  are  streaks  and  the  outlines  of  spots  after  the 
tracings  have  been  gone  over  with  gasoline  in  the  attempt  to 
remove  grease  and  dirt.  The  reason  for  this  is  found  in  im- 
pure gasoline.  Seldom,  if  ever,  can  gasoline  be  obtained  that 
is  free  from  dirt  and  a  certain  amount  of  crude  grease. 

To  overcome  this  and  to  produce  gasoline  absolutely  clean 
for  use  in  cleaning  tracings,  it  should  first  be  washed.  This 
can  be  done  by  mixing  warm  water  with  all  the  soap  that  can 
be  absorbed;  then  when  soapy  enough,  pour  the  gasoline  into 
the  bath.  Place  the  cover  on  the  receptacle  and  shake  or  stir 
thoroughly.  After  standing,  tlie  cleaned  gasoline  can  be  drawn 
off,  as  it  separates  from  the  dirty  water.  In  this  form,  it 
can  be  used  for  cleaning  tracings  without  the  effects  noticeable 
with  impure  gasoline. 

Somerville,  Mass.  Fb.vxk  H.  Jonks 


DELAY   IN   OPENING  FOREIGN   MAIL 

Perhaps  it  has  never  occurred  to  the  average  person  that  if 
a  large  quantity  of  first-class  mail  matter,  destined  abroad 
and  addressed  to  one  person,  was  distributed  among  several 
small  envelopes,  instead  of  being  put  in  one  large  one.  not  only 
would  delays  in  delivery  abroad  be  reduced,  but  the  at- 
tendant   inconvenience    and    annoyance    of    having    the    mail 


opened  at  the  post  office  by  the  custom  officers  would  be  almost 
eliminated. 

By  way  of  example:  most  machinery  manufacturers,  when  a 
request  is  made  by  a  foreign  prospect  for  prices,  catalogues, 
blueprints,  contracts,  etc.,  invariably  insert  all  this  matter 
into  one  large  envelope.  This  makes  a  large  and  bulky 
package  which  looks  as  though  it  contains  dutiable  matter,  and 
warrants  the  postal  authorities  in  holding  it  up  for  the  action 
of  the  customs  people.  Then  the  customs  officials  make  exami- 
nation of  the  contents  of  the  package  to  determine  whether  or 
not  duty  is  to  be  assessed  on  same.  Before  the  matter  is 
finally  disposed  of  by  the  customs  officers,  there  is  always  a 
delay  of  several  days. 

This  delay  and  opening  of  the  mail  before  11  reaches  its 
destination  could  be  entirely  avoided  if  the  matter  were  placed 
in  several  envelopes,  as,  usually,  no  inspection  is  made  for 
customs  purposes  of  the  contents  of  small  envelopes.  It  might 
be  suggested  that  the  weight  of  each  envelope  be  not  greater 
than  three  or  four  ounces.  While  the  use  of  several  small 
envelopes,  instead  of  one  large  one,  will  slightly  increase  the 
cost  of  postage,  the  advantage  of  obtaining  quicker  delivery 
and  the  avoidance  of  opening  by  the  custom  officials  more  than 
outweigh  this  small  additional  expense. 

Xew  York  City.  William  H.  Meveb 


BRUSHING   CHIPS   OUT   OF   COLD    SAWS 

In  the  January  number  of  Machixkky,  we  note  what  Mr. 
Atkins  has  to  say  in  reference  to  removing  chips  from  cold 
saws.  We  have  used  Ibis  plan  for  removing  chips  from  cold 
saws,  and  the  machine  exhibited  by  us  at  the  last  conven- 
tion of  the  American  Railway  Master  Mechanics  and  Master 
Car  Builders  Associations  at  Atlantic  City,  N.  J.,  was  so 
equipped. 

We  write  of  this  because  no  mention  was  made  of  our 
machine,  and  because  the  subject  is  brought  up  as  a  new  idea; 
on  the  contrary  it  is  not  new,  inasmuch  as  we  have  used  wire 
brushes  for  this  work  for  some  time.  W.  S.  Howe, 

Hinsdale,  N.  H.  Treasurer  and  General  Manager, 

Nutter  &  Barnes  Co. 


JIG  AND   FIXTURE   DESIGN 

Jig  and  fixture  design  has  often  been  discussed  in  Macui>-- 
EKV.  but  I  would  like  to  add  a  few  words  on  binding  screws 
and  clamping  devices.  There  is  practically  no  limit  to  the 
various  applications  of  these  which  can  be  recommended, 
and  an  attempt  to  narrow  down  the  subject  by  con- 
fining the  discussion  to  square  and  knurlcd-head  screws  still 
leaves  a  very  broad  field.  By  making  such  a  classification, 
consideration  must  be  given  to  the  questions  of  first  cost  and 
suitable  size  of  the  jig  or  fixture,  and  to  the  tolerance  or  clear- 
ance that  can  be  allowed  on  the  work;  and  this  practically 
prohibits  the  establishment  of  any  standard  designs.  A  good 
tool  designer  should  disregard  all  precedents  when  developing 
Jigs  and  fixtures  for  handling  a  given  class  of  work,  but  the 
number  of  men  who  actually  work  along  such  linos  Is  ex- 
tremely small.  Such  designers  will  use  a  square-headed  screw 
for  one  jig  and  a  totally  different  form  of  screw  for  another; 
they  show  no  preference  for  one  clamping  or  locating  device 
over  another,  the  choice  in  each  case  being  based  on  the  re- 
quirements of  the  work  in  hand. 

I'^rt  of  my  experience  In  tool  designing  was  obtained  with 
nn  automobile  concern  whose  superintendent  boasted  that  he 
had  $40,000  worth  of  jigs  and  fixtures  in  use  and  that  in  all 
of  these  tools  there  was  not  a  single  screw  used  for  clamping 
purposes.  Various  forms  of  eccentrics  and  latches  were  em- 
ployed, and  limiting  the  tool  designers  to  these  two  methods 
was  undoubtedly  the  cause  of  a  considerable  waste  of  time  and 
money.  After  leaving  this  concern  I  worked  under  a  man 
who  condemned  the  first  design  I  submitted  for  his  approval 
on  which  eccentric  clamps  were  used;  after  looking  over  the 
drawings  he  gave  positive  orders  never  to  employ  the  eccentric 
principle  of  clamping.  These  two  cases  show  the  powerful 
influence  which  prejudice  plays  In  the  work  of  tool  design. 
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and  it  is  fair  to  as- 
sume that  the  ob- 
jection which  cer- 
tain individuals 
have  for  various 
methods  is  due  to 
unsatisfactory  re- 
sults obtained  with 
a  given  method  as 
the  result  of  poor 
designing  or  work- 
manship. About 
the  best  advice  that 
can  be  givon  to  the 
tool  designer  who 
wishes  to  give  sat- 
isfaction is  to  tell  him  to  follow  the  old  adage,  "When  in 
Rome  do  as  the  Romans  do." 

Having  mentioned  the  prejudices  of  two  employers  for 
whom  I  have  worked,  I  will  now  outline  certain  opinions 
which  I  have  formed  as  the  result  of  a  somewhat  extensive 
experience  in  tool  designing.  I  only  tolerate  the  use  of  screw 
bushings  when  no  other  means  of  clamping  can  be  success- 
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rig.  2.     Binding  Screw   with  Pin  through  Head 

fully  employed — ^assuming  that  there  is  such  a  case.  The 
chief  objection  to  the  use  of  screw  bushings  is  that  they  all 
wear  loose  after  being  in  service  for  a  short  time.  Reference 
to  Fig.  1  will  make  it  evident  that  the  end  of  an  unfinished 
boss  is  not  a  very  desirable  locating  point,  and  Mr.  Staples' 
reference  to  trouble  experienced  from  chips  finding  their  way 
into  threads  is  certainly  based  upon  fact.    Furthermore,  ex- 


Figs.  8  and  4.     Type  of  Star  Knoh  that  excludes  Chips  ajid  Poor  Design 
on  which  Collection  of  Chips  accumulates  over  Threaded  Hole 

perience  will  show  that  It  Is  extremely  difficult,  if  not  im- 
possible, to  protect  the  threads  of  this  bushing  in  such  a  way 
that  trouble  from  chips  will  be  entirely  overcome. 

Star  knobs  for  clamping  screws  should  be  made  as  shown 
In  Fig.  3,  so  that  the  threaded  hole  does  not  come  through; 
but  they  are  often  made  as  shown  in  Fig.  4  with  a  cup-shaped 

top  which  collects 
a  nice  supply  of 
chips  all  ready  to 
find  their  way  into 
the  thread,  where 
they  are  sure  to 
give  trouble.  I  n 
many  factories  a 
number  of  knobs 
are  carried  in  stock 
which  were  de- 
signed years  ago, 
and  the  designer 
uses  them  as  a  mat- 
ter of  economy,  but 
these     knobs     are 


often  too  small  to 
enable  a  good  grip 
to  be  secured  on 
the  work  and  so 
short  that  the  op- 
erator rubs  h 1 8 
knuckles  over  the 
top  of  the  fixture 
in  trying  to  screw 
down  the  knob.  For 
ordinary  purposes, 
such  knobs  should 
never  be  less 
than  1%  or  more 

than  214  inches  in  diameter.  Cast-iron  knobs  of  the  form 
shown  in  Fig.  3  are  cheaper  to  make  than  knurled  knobs 
and  do  not  have  the  same  tendency  to  make  the  operator's 
hands  sore.  There  are  certain  instances,  however,  in  which  a 
knurled  knob  possesses  advantages  over  the  cast  knob,  a  cas« 
in  point  being  where  there  is  danger  of  applying  too  high  a 
clamping  pressure.  It  is  fair  to  assume  that  the  operator 
will  exert  the  same  effort  in  screwing  down  knobs  of  either 
type,  and  the  knurled  knob  does  not  afford  quite  such  a 
good  grip.  Where  the  work  is  very  thin,  the  best  plan  is  to 
have  the  knob  quite  small  so  that  it  must  be  turned  with  the 
thumb  and  finger,  as  shown  in  Fig.  5. 

There  are  several  objections  to  the  use  of  a  binding  screw 
with  a  pin  through 
its  head,  such  as 
the  one  advocated 
by  Mr.  Staples, 
which  is  illustrated 
in  Fig.  2.  The  con- 
struction looks 
cheap,  and  in  my 
opinion  a  jig  or  fix- 
ture should  be 
made  to  look  like 
the  precision  in- 
strument which  it 
really  is.  If  only 
a  hand  pressure  is 
employed,  the  use 
of  a  p  i  n-h  e  a  d  e  d 
screw  of  the  form 
shown  in  Fig.  2  is 
likely  to  make  a 
workman's  hands 
sore;  and  the  use 
of  such  pins  consti- 
tutes a  standing 
invitation  for  the 
operator  to  tighten 
the  screw  by  hit- 
ting the  pin  with  a 
hammer.  If  the 
head  of  the  screw  is  made  square,  as  shown  in  Fig.  7,  there  is 
insufficient  room  for  the  use  of  a  wrench  in  making  the  final 
tightening,  so  that  the  expense  of  squaring  up  the  head  of 
the  screw  is  unwarranted.  As  a  substitute  for  the  two  pre- 
ceding types  of  screws,  the  writer  would  suggest  the  appli- 
cation of  a  screw  provided  with  a  vise  handle,  as  shown  in 
Fig.  6.  In  this  case  the  ball  and  spring  allow  the  handle  to 
be  located  in  the  center  for  rapidly  turning  down  the  screw, 
after  which  the  rod  is  pulled  out  to  one  extreme  position 
to  provide  sufficient  leverage  for  tightening  the  screw. 

Dayton,  Ohio.  Geor^k  M.  JIev.vcke 


Fig. 


vith    Pin    through 


SmaU  Knurled  Knob  which  Is  turned  hy 
Thumb  and  Finger 


TOOL-ROOM   KINK 

When  making  blanking  dies,  difficulty  is  often  experienced 
in  putting  a  thin  even  coat  of  Prussian  blue  onto  the 
templets  to  which  the  dies  must  be  fitted.  But  unless  the 
Prussian  blue  is  so  applied  it  is  practically  impossible  to  get 
a  good  impression.     I  have  found  that  by  using  an  indelible 
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Indelible  Pencil 


attiner  Blanking  Dies   to  Templets 


blue  pencil  with  the  wood  cut  off  from  one  side  as  illustrated, 
very  satisfactory  results  can  be  obtained  if  the  lead  Is 
slightly  moistened  before  rubbing  the  pencil  around  the  edge 
of  the  templet.  By  this  method  a  better  impression  is  made 
on  the  die  than  can  be  obtained  by  the  Prussian  blue. 
Long   Island   City,   New   York.  E.   Keen 


HAND-OPERATED  WIRE   BENDING 
FIXTURES 

The  progressive  bending  of  the  wires  A,  B,  C,  and  D  In 
Fig.  1  might  seem  to  warrant  the  use  of  an  expensive  wire 
forming  machine  especially  equipped  for  the  purpose.  The 
fact  that  the  finished  part,  as  shown  at  D,  is  completed  in  two 
simple  bench  fixtures  shows  the  advisability  of  looking  into 


Fig.  1.     Wire  bent  to  Shape  in  Four  Operations 

the  limitations  of  simple  fixtures  before  tying  up  an  expen- 
sive machine  with  a  job  of  this  nature. 

Kour  oporations  are  required  to  finish  the  piece  after  the 
wire  is  cut  off.  The  first  three  are  accomplished  in  the  fixture 
shown  in  Fig.  2.  As  illustrated  diagrammatically  at  .1,  Fig.  3, 
the  straight  wire  is  placed  in  the  fixture,  being  located  by  the 
extension  gage  ii,  and  the  handle  6  is  rotated  in  such  a  way 
that  the  wiper  c  forms  the  wire  at  right  angles.  The 
wire  is  then  placed  in  the  fixture  in  the  manner  illustrated  at 
B.  The  handle  b  is  again  operated,  and  another  right-angle 
bend  is  accomplished  at  the  other  end  of  the  wire.  After  this, 
the  wire  is  placed  in  the  fixture  as  illustrated  at  C.  The  result 
Is  a  finished  article  with  the  exception  of  one  other  operation, 
as  clearly  shown  at  C,  Fig.  1. 


Fig.   3.     Diagrammatical  View   of  First   Three   Operations  In   One   rixtnrs 

The  construction  of  the  fixture  shown  in  Fig.  2  is  very  sim- 
ple.   The  base  a  is  of  cast  Iron.    The  inserted  block  b  is  made 
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Fig.    4.     Fixture   for   Fourth    Operation 

of  tool  steel  and  hardened,  as  is  also  the  wiper  c.  Two  L-stota 
are  cut  In  the  base  to  assist  in  holding  the  fixture  In  an  or- 
dinary vise. 

The  final  operation  of  putting  the  curve  on  the  wire,  as 
shown   at  D   In   Fig.    1.   Is   accomplished   in   a  simple   fixture 
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shown  in  Fig.  4.  Tliis  fixture  consists  of  a  mild  steel  base  a, 
a  hardened  tool  steel  anvil  b,  a  hardened  tool  steel  wiper  c, 
a  handle  d,  and  a  stop-pin  e.  The  wiper  c  has  two  channels 
cut  on  its  outer  circumference  for  the  reception  of  the  wire. 
These  two  channels  are  connected  by  a  longitudinal  slot.  The 
wall  of  this  slot  </  acts  as  a  hook  for  the  wire. 

In  operation,  the  wire  is  placed  on  the  top  of  the  fixture  in 
such  a  way  that  the  closed  end  lies  in  the  slot  g.  When  the 
handle  d  is  operated  in  a  counter-clockwise  direction,  the  wire 
is  carried  with  the  wiper  against  the  anvil  b,  causing  it  to 
conform  to  the  contour  of  the  wiper  c.  The  travel  of  the 
handle  d  is  limited  in  its  forward  direction  by  the  stop-pin  e, 
at  which  point  the  wire  has  received  sufficient  bending.  Then 
the  handle  is  reversed  and  brought  back  to  its  original  posi- 
tion, when  the  correctly  formed  wire  may  be  removed  from 
the  fixture. 

In  any  wire  bending  fixture,  it  is  necessary  to  bend  the 
wire  further  than  the  curve  requires,  in  order  to  overcome  the 
"spring  back"  which  exists  in  all  wire  to  a  greater  or  less 
degree.  To  obtain  the  amount  of  overthrow  necessary  is 
largely  a  matter  of  experiment.  In  the  case  of  music  wire 
for  springs  it  is,  of  course,  excessive. 

Arlington,  R.  I.  Geokoe  P.  Bheitscu.miu 


TUBE   SLOTTING   DIE 

In  a  shop  engaged  in  the  manufacture  of  textile  machinery 
there  are  a  large  number  of  tubes  to  be  slotted  at  one  end, 
as  shown  at  A  in  the  accompanying  illustration;  the  tubes  are 
5/16  inch  in  thickness,  and  the  slot  is  %  inch  wide  by  2  inches 
long.  To  reduce  the  amount  of  time  taken  to  cut  these  slots 
on  the  milling  machine.  I  made  a  punch  and  die  which  has 
proved  to  be  a  great  time-saver.    The  die-holder  B  is  bored  to 
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Die  used  for  slotting  Ends  of  Steel  Tubes 

hold  die  C  which  is  the  same  diameter  as  the  inside  of  the 
tubes  to  be  slotted.  The  opening  in  the  die  is  of  tlie  required 
size  of  the  slot,  and  punch  D  is  made  so  it  will  just  enter  the 
opening  in  the  die.  It  will  bo  evident  that,  in  operation,  the 
tube  is  slipped  over  die  C  and  when  the  press  is  tripped  punch 
D  descends  and  shears  the  slot  in  the  end  of  the  work.  Over 
900  tubes  have  now  been  slotted  with  this  tool  and  it  is  still  in 
excellent  working  order. 

Hyde  Park,  Mass.  Paul  Cyk 


PRACTICE  IN  SCRAPING  MACHINE  PARTS 

Referring  to  the  "How  and  Why"  question  and  answer  re- 
garding practice  in  surface  scraping  machine  parts  in  the 
January  number,  my  practice  has  been  to  apply  a  thin  coat  of 
Prussian  blue  mixed  with  lard  oil  to  the  surface  plate,  dis- 
tributing it  evenly  so  that  the  high  spots  on  the  work  arc 
marked  by  the  color  rubbed  off  the  surface  plate.  Some  tool- 
makers  wear  colored  glasses  to  reduce  the  glare  of  the  light 
reflected  from  the  bright  surfaces.  The  darker  the  color  oi 
the  scraping  compound,  the  better,  in  my  opinion. 

Moline,  111.  E.  0.  Gr.v.ssi.ey 


directly  on  the  surface  to  be  scraped,  while  on  while  metal 
and  brass  the  reverse  is  true,  the  compound  being  placed  on 
the  surface  plate.  The  best  compounds  to  use  are:  for  cast  iron 
and  steel,  Venetian  red  mixed  with  oil;  for  white  metal  and 
brass,  lampblack  mixed  with  oil.  The  use  of  these  combina- 
tions will  make  the  high  spots  easily  discernible.  From  the 
information  on  hand,  nothing  definite  can  be  said  regarding 
which  method  will  produce  the  greater  wear  on  the  surface 
plate,  but  it  is  the  general  experience  that  when  the  plate  is 
used  extensively  it  will  require  frequent  truing  up  and  should 
be  checked  with  a  master  plate  kept  for  that  purpose. 
Madison,  Wis.  William  J.   Sansom 


Responding  to  your  request  on  page  42S  for  information  on 
scraping,  I  herewith  submit  the  consensus  of  opinion  of  several 
men  who  have  scraped  surfaces  exclusively  for  some  years. 
On  cast  iron  and  steel  it  is  preferable  to  use  the  compound 


DIAL  PRESS  KINK 

I  would  like  to  add  another  dial  press  kink  to  the  list  of  use- 
ful suggestions  along  this  line  which  have  appeared  in  Ma- 
CHiNKi'.Y  from  time  to  time.  The  present  idea  is  somewhat 
similar  to  the  one  described  in  the  November,  1914,  number, 
which  explained  a  method  of  removing  a  flat  bottomed  shell 
from  a  dial  plate  in  case  the  shell  was  put  in  upside  down, 
the  method  consisting  of  pushing  a  second  shell  into  the  dial 
in  the  correct  position  with  its  bottom  covered  with  oil. 

It  often  happens,  however,  that  shells  are  formed  with  a 
round  bottom  and  when  one  of  these  shells  is  put  in  the  dial 
plate  upside  down,  it  cannot  be  removed  by  the  method  re- 
ferred to.  In  such  cases  I  have  found  that  a  piece  of  wood 
about  \'-t  inch  in  diameter  by  4  inches  long,  one  end  of  which 
has  been  dipped  into  the  pail  containing  belt  dressing,  will 
stick  tight  enough  to  enable  the  shell  to  be  drawn  out  of  the 
dial  regardless  of  its  shape.  The  use  of  this  kink  has  been  the 
means  of  saving  a  great  amount  of  time  in  our  dial  press 
department.  Dial  Pkf.ss 

*  *     * 

THE  ADVANCING  PRICE  OF  GASOLINE 

The  large  number  of  motor  cars  in  use  and  the  great  export 
trade  in  petroleum  and  petroleum  products  that  has  developed 
since  the  outbreak  of  the  war  have  produced  a  shortage  of 
gasoline.  The  price  has  gone  up  from  eleven  or  twelve  cents 
to  twenty-five  cents  a  gallon  in  the  past  year,  and  the  prospect 
is  that  it  may  reach  thirty-five  or  forty  cents  a  gallon  before 
the  end  of  1910.  Earnest  efforts  are  being  made  to  find  a 
substitute  for  gasoline.  Denatured  alcohol  which  a  few  years 
ago  gave  so  much  promise  of  becoming  a  cheap  substitute  is 
no  longer  considered  seriously  because  the  demand  for  the 
vegetable  products  from  which  it  is  made  is  so  great  that  to 
convert  them  into  alcohol  is  prohibitive.  In  1915  the  gasoline 
consumed  by  automobiles  was  13,000,000  barrels,  and  lubricat- 
ing oil,  20,000,000  gallons.  The  cheapest  sources  of  gas.  of 
course,  are  coal,  coke,  lignite  and  peat.  Inventors  are  working 
on  the  problem  of  designing  a  portable  gas  producer  which 
will  be  light,  efficient  and  capable  of  making  producer  gas  for 
motor  cars  and  motor  trucks.  The  problem  is  not  new,  and 
some  progress  has  been  made  in  the  direction  of  developing 
a  light  and  portable  gas  producer  plant.  Diesel  type  motor 
car  engines  would  also  tend  to  relieve  the  situation,  as  a  whole 
barrel  of  oil  could  be  utilized  as  fuel  instead  of  a  few  gallons 
only,  which  is  the  condition  now.  One  reason  for  the  high 
cost  of  gasoline  not  mentioned  in  the  foregoing  is  the  closing 
of  the  Panama  Canal  by  the  great  slides.  The  closing  of  the 
canal  has  stopped  the  cheap  transportation  of  oil  from  the 
California  oil  fields,  and  all  that  comes  east  now  must  either 
be  transported  by  the  transcontinental  railroads  or  take  the 
long  course  through  the  Straits  of  Magellan. 

*  *     * 

The  following  aluminum  alloy,  which  was  patented  by 
W.  H.  McAdams,  April  7.  1914,  is  claimed  to  possess  great 
fluidity  in  the  molten  condition  and  to  make  strong  castings 
that  do  not  tarnish:  aluminum.  70  parts  by  weight;  zinc,  26 
parts;  copper,  3  parts;  silver,  1  part.  The  castings  have  a  sil- 
ver-like surface  and  are  sufl^ciently  strong  to  be  used  in  the 
great  majority  of  cases  where  brass  is  now  used.  The  alloy 
resists  acids  and  alkalis  to  such  an  extent  as  to  make  it  desir- 
able for  general  use.  The  small  quantity  of  silver  required 
adds  but  little  to  the  cost. 
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THE  "WARREN"  AUTOMATIC  HYDRAULIC 
LATHE 

The  features  that  distinguish  this  lathe  from  the  general 
run  of  lathes  is  that  it  is  hydrauHcally  operated,  and  the  feed 
is  secured  by  advancing  the  spindle,  rather  than  advancing 
the  turret.  Because  of  the  fact  that  the  spindle  is  hydrauli- 
cally  operated  the  thrust  resistance  which  consumes  so  much 
power  in  all  comvion  machine  tool  design  is  largely  elimin- 
ated, and  the  power  effiiienc;/  of  the  machine  is  high. 

In  the  design  of 
the  "Warren"  auto- 
ma  t  i  c  hydraulic 
lathe,  which  has  been 
developed  by  the 
Lombard  Governor 
Co.  of  Ashland, 
Mass.,  the  experience 
of  the  company  in 
building  hydraulic 
governors  has  been 
utilized  and  applied 
to  the  operation  of 
machine  tools.  A 
general  view  of  the 
machine  is  shown  in 
Fig.  1,  while  Fig.  2 
shows  a  side  eleva- 
tion of  the  machine 
from  the  rear,  the 
indexing  mechanism, 
and  the  spindle  in 
section.  The  index- 
ing and  spindle  con- 
trol mechanism  as 
shown  in  Fig.  1  va- 
ries from  that  shown 
in  Fig.  2,  but  the  latter  shows  the  present  design  to  best 
advantage.  From  these  two  views,  in  conjunction  with  Pig.  3 
which  shows  end  elevations  of  the  machine,  an  idea  of  the 


Fig. 


principles  involved  and  the  operation  of  the  machine  may  be 
obtained.  This  machine  is  for  the  automatic  production  of 
turned  work  from  the  bar,  or  for  work  that  must  be  handled 
by  chucking.  The  particular  machine  illustrated  in  this 
article  has  been  made  without  a  cross-slide  because  the  work 
on  which  it  will  be  used  can  be  handled  without  a  cross-slide, 
but  it  is  the  Intention  of  the  Lombard  Governor  Co.  to  furnish 
these  machines  with  cross-slides  for  general  work.  The  ma- 
chine in  the  illustrations  has  been  tooled  up  for  the  manu- 
facture of  18-pound 
British  hlgb-explo- 
sive  shells,  and  the 
operations  are  illus- 
trated in  the  follow- 
ing. 

Features  of  the 
Machine 

Briefly,  the  design 
of  the  machine  in- 
cludes a  large  spin- 
dle 9  inches  in  diam- 
eter mounted  in  a 
massive  frame.  This 
spindle  is  hydrauli- 
c-ally advanced  to 
and  withdrawn  from 
the  tools  that  are 
held  in  the  turret  at 
the  opposite  end  of 
the  machine.  The 
turret  has  no  longi- 
tudinal movement, 
and  its  only  func- 
tion is  to  carry  the 
tools  and  index  for 
different  operations. 
The  moving  parts  of  the  machine  are  very  simple  and  few  In 
number,  and  there  are  no  slides,  gibs  or  adjustable  parts  to 
wear   or    introduce   lost    motion.    The    frame    itself    is   very 
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beavy,  and  ia  cast 
■with  the  spindle  and 
turret  bearings  inte- 
gral. Keferring  now 
to  Fig.  2,  the  details 
o£  the  construction 
may  be  observed. 
The  drive  is  through 
a  spindle  pulley  from 
the  overhead  coun- 
tershaft to  the  main 
drive  shaft  A  of  the 
machine.  This  drive 
shaft  is  3  inches  in 
diameter,  has  bronze 
bearings  12  inches 
long,  and  36  inches 
is  the  distance  be- 
tween the  centers  of 
the  bearings.  This 
drive  shaft  is  oper- 
ated   by    a    15-horse- 
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power  motor  through  the  overhead  countershaft  and  an  8-inch 
double-thickness  belt.  Integral  with  this  drive  shaft  is  a  pinion 
B,  15  inches  long,  that  drives  the  spindle  through  a  driving 
gear  C  on  the  spindle.  The  ratios  between  this  pinion  and 
gear  are  5i/4  to  1.  The  object  of  the  long  pinion  B  is  to  pro- 
vide means  for  driving  under  the  varying  positions  of  the 
spindle  as  it  advances  or  withdraws. 

The  Spindle  Mechanism 

The  spindle,  which  is  shown  at  D  in  the  sectional  view  at 
the  upper  part  of  Fig.  2,  is  made  of  cast  iron  and  ground  to 
size.  It  is  made  hollow  to  receive  the  chuck  operating  mech- 
anism, the  chuck  and  work.  The  spindle  runs  in  cast-iron 
bearings  at  the  front  that  are  12  Inches  long.'  The  rear  bear- 
ing is  in  two  sections;  one  of  these  is  5%  inches  long,  and 
the  other  is  formed  by  the  contact  of  the  piston  as  it  slides 
on  the  cylinder  wall.  The  action  of  the  spindle  is  practically 
frictionless,  as  it  is  surrounded  by  a  light  film  of  oil.  More- 
over, there  is  no  thrust  friction  whatever,  as  the  pressure  is 
taken  entirely  by  the  oil  in  the  cylinder. 

The  spindle  is  kept  normally  withdrawn  by  means  of  the 
pressure  of  the  oil  in  the  cylinder  E.  This  oil  is  piped  direct 
from  the  accumulator,  and  is  at  a  pressure  of  150  pounds. 
The  advancing  of  the  spindle  is  by  means  of  oil  pressure  at 
the  rear  end  of  the  spindle  piston  in  chamber  F.  It  is  obvious 
that  before  the  spindle  can  be  advanced  the  pressure  of  150 
pounds  must  be  overcome,  and  the  method  of  admitting  oil 
to  the  chamber  at  the  rear  of  the  piston  for  the  advancement 
of  the  spindle  will  be  taken  up  in  detail  later. 

The  hollow  spindle  is  recessed  at  the  front  end  to  accom- 
modate the  collet  chuck  G.  This  has  the  customary  tapered 
■end,  that  fits  in  an  inserted  steel  seat  in  the  spindle  end. 
The  chuck  is  provided  with  a  positive  stop  for  the  location 
of  the  work,  and  a  chuck  operating  rod  H  extends  back  through 
the  entire  length  of  the  spindle  to  the  chuck-closing  diaphragm 
rf.  The  stock  is  gripped  in  the  chuck  by  hydraulic  pressure 
through  opening  J  that  admits  oil  into  the  diaphragm  cham- 
ber K.  thus  forcing  back  the  diaphragm.  As  the  chuck  rod  con- 
nects the  diaphragm  with  the  chuck,  any  backward  motion 
of  the  diaphragm  carries  the  chuck  back  into  its  tapered  seat 
and  causes  it  to  grip  the  stock. 
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Turret  MecbaQlsm 

Referring  now  to 
the  left-hand  end  of 
Fig.  2,  the  turret 
may  be  observed. 
The  shaft  upon 
which  the  turret  ro- 
tates is  3V4  inches 
diameter  and  is  sup- 
ported at  each  end 
in  bearings  5  inches 
long.  This  shaft 
does  not  rotate,  but 
acts  as  a  tie-rod  be- 
tween the  outer  bear- 
ing and  the  frame 
of  the  machine,  and 
supports  the  turret 
proper.  The  turret 
bearings  are  bronze- 
bushed.     The  turret 
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diameter,  and  for  the  job  for  which  the  machine  is  set  up, 
seven  tool  holes  are  provided.  The  turret  has  no  motion  save 
indexing,  and  it  is  held  in  the  working  positions  by  a  locking 
pin  L  that  seats  in  steel  bushings  inserted  behind  the  tooling 
position  at  the  various  stations.  From  the  plan  view^  of  the 
turret  operating  mechanism,  shown  at  the  upper  left-hand 
corner  of  Fig.  2,  the  method  of  indexing  may  be  seen.  The 
locking  bolt  L  is  kept  normally  seated  by  oil  pressure  entering 
behind  the  pin  at  M.  This  oil  pressure  is  at  150  pounds  and 
before  the  pin  can  be  withdrawn  it  is  obvious  that  this  pres- 
sure must  be  overcome.  On  the  outer  left-hand  end  of  the 
drive  shaft  A  is  a  small  pulley  that  carries  rotation  to  the 
indexing  shaft  N  at  the  rear  side  of  the  machine.  This  may 
be  seen  in  the  foreground  of  Fig.  2.  On  the  shaft  at  the 
extreme  left-hand  end  is  an  integral  pinion  that  carries 
rotation  to  a  sleeve  gear  O  rotating  loosely  on  intermediate 
shaft  P.  In  addition  to  being  free  to  rotate  on  the  shaft, 
sleeve  gear  0  may  be  moved  slightly  longitudinally  so  that 
studs  Q  may  be  engaged  with  studs  R  that  are  on  gear  S. 
The  function  of  gear  S  is  to  operate  indexing  gear  T  and 
hence  the  turret,  after  locking  pin  L  has  been  withdrawn  by 
the  mechanism  which  will  now  be  described. 

Shaft  P  extends  the  full  length  of  the  machine  and  recipro- 
cates with  the  main  spindle  of  the  machine  through  its 
connection  with  the  bracket  that  holds  cam-strips  c.  Keyed 
to  the  extreme  left  end  of  this  shaft  is  a  star  plate  T  that  may 
best  be  seen  in  Fig.  3.  On  the  frame  between  plate  V  and 
gear  0  is  a  sliding  collar  U.  On  the  outer  face  of  this  collar 
are  two  swinging  arms  that  carry  rolls  IV.  When  shaft  P 
comes  back  with  the  return  of  the  spindle,  star  plate  V  strikes 
the  two  rolls  W  on  the  fingers  and  pushes  collar  U  to  the  right. 
This  motion  carries  lever  A'  and  hence  pulls  out  the  locking 
pin  L,  leaving  the  turret  free  to  rotate  under  the  action  started 
by  gear  0.  Gear  0,  being  moved  to  the  right,  locks  with  the 
indexing  gear,  and  thus  rotation  is  carried  to  gear  T  on  the 
turret,  and  the  turret  is  rotated  until  indexing  pin  L,  under 
pressure  of  the  oil  entering  through  pipe  M,  springs  into  the 
next  turret  hole. 

It  will  be  seen  from  the  end  view  of  the  mechanism  in  Fig.  3, 
that  as  soon  as  shaft  P  has  turned  1/14  of  a  revolution,  the 
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Fig. 


Tooling  Layout  for  Six  Operation!  In   making   a  Eigh-cxplosivo   Shell 


two  rolls  W  will  be  in  line  with  spaces  in  the  edge  of  the  star 
plate  V.  This  allows  bracket  U  to  slip  quickly  to  the  left, 
and  the  locking  pin  is  thrown  in  and  retained  by  the  oil  pres- 
sure behind  it.  The  relation  between  gears  .S'  and  T  is  such 
that  six-sevenths  of  a  revolution  of  gear  .S  is  sufficient  to 
rotate  gear  T  one-seventh  of  a  revolution — the  amount  neces- 
sary for  indexing  from  station  to  station. 

Mechanism  for  Controlling-  Travel  of  Spindle 

With  the  hydraulically  operated  mechanism  to  be  described, 
the  spindle  of  this  machine  may  be  advanced  at  any  rate  of 
feed  from  the  smallest  amount  possible  to  as  high  as  one- 
quarter  of  an  inch  per  revolution,  or  even  faster  if  desired. 
It  has  been  stated  before  that  the  constant  pressure  of  the  oil 
supply  in  chamber  E  exerts  a  pressure  of  l.iO  pounds  to  the 
square  inch,  which  amounts  to  approximately  1000  pounds 
total  pressure.  This  constant  pressure  on  the  spindle  in  a 
backward  direction  insures  that  there  will  be  no  advancing  of 
the  spindle  through  leakage  or  other  unintentional  means,  as 
this  pressure  must  be  first  overcome  before  any  forward  spin- 
dle motion  can  take  place.  To  obtain  the  different  rates  of 
travel  for  the  advance  of  the  spindle,  the  oil  is  admitted  to 
chamber  F  either  slowly  or  rapidly  as  desired,  by  means  of  a 
spindle  control  needle  valve  shown  at  Y.  the  oil  supply  pipe 
being  shown  at  Z.  The  course  of  the  oil  may  be  followed 
through  the  primary  stop  valve  a,  thence  down  around  and 
through  the  spindle  control  needle  valve  Y  which  governs  the 
rate  of  flow  of  the  oil.  This  needle  valve  may  be  opened  to 
any  desired  orifice  by  lever  6  that  terminates  in  a  roll  that  is 
acted  upon  by  cam  strips  c.  There  are  seven  of  these  strips, 
one  for  each  turret  operation  to  be  performed.  These  cam 
strips  are  located  in  a  cage,  and  may  be  inclined  to  give  a 
constantly  increasing  or  diminishing  rate  of  flow  of  oil  through 
the  needle  valve,  or  they  may  be  irregularly  shaped  so  as  to 
open  or  close  the  needle  valve  quickly  any  desired  amount. 
Prom   the  needle  valve  the  oil   stream   flows  down   past   an 


emergency  valve  d  that  may  be  operated  by  hand  if  necessary, 
thus  quickly  diverting  the  oil  pressure  from  the  cylinder. 
Past  this  valve  the  oil  flows  and  thence  into  chamber  F  to 
advance  the  spindle. 

By  means  of  this  needle  valve  controlling  mechanism,  the 
supply  of  oil  may  be  cut  off  at  any  predetermined  point,  and 
the  automatic  return  valve  r  is  operated  simultaneously,  thus 
allowing  the  oil  to  drain  the  cylinder  quickly  thrMUgh  the 
large  automatic  return  valve.  A  pressure  gage  is  provided 
that  indicates  the  cylinder  pressure  at  all  times.  By  thus 
opening  the  automatic  return  valve  suddenly,  the  spindle 
moves  back  rapidly.  It  does  not  strike  against  the  rear  bead 
however,  because  as  soon  as  the  enlarged  end  of  the  piston 
has  crossed  the  entrance  point  for  the  oil.  the  small  amount 
which  remains  acts  as  a  cushion  and  prevents  furllier  back- 
ward motion  of  the  spindle.  At  the  base  of  the  machine  and 
driven  from  shaft  .V  is  a  pump  that  supplies  lubricant  to  the 
turret  tools  through  the  center  of  the  turret  shaft.  As  each 
turret  station  Is  reached,  the  oil  supply  is  carried  to  the 
cutting  point  through  an  individual  outlet  that  Is  cut  off  as 
soon  as  the  station  passes  the  operating  point. 

Operation  of  "Warren"  Hydraulic  Lathe  on  Hlsrh-exploslve  Shells 

.\  good  illustration  of  the  capabilities  of  this  machine  Is 
the  turning  of  a  high-explosive  shell.  Figs.  4  to  6,  and  8 
to  10  show  the  work  and  tooling  for  each  station,  and  Fig.  7 
gives  a  general  summary  of  the  way  the  work  is  handled.  The 
rough  stock  is  SVj  inches  diameter  and  is  cut  off  in  lengths 
19  9  16  inches  long — enough  to  produce  two  shells.  This 
double  length  blank  is  gripped  in  the  chuck,  allowing  stock 
enough  for  one  shell  to  extend  from  the  chuck. 

At  the  first  turret  position,  a  series  of  step  tools  rough 
the  nose  of  the  shell  down  to  shape,  and  a  center  drill  is  run 
in  the  end.  At  the  second  turret  station,  the  hole  Is  drilled  the 
entire  depth  of  8  Inches.  In  exactly  four  minutes,  and  a  rough- 
ing cut  taken  over  the  length  of  the  shell.     At  the  third  sta- 
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tion,  the  shell  is  finish-turned  on  the  outside,  the  end 
of  the  shell  is  sized,  and  the  hole  reamed.  At  thi- 
fourth  station,  the  bottom  of  the  hole  is  finished  a.u<> 
the  nose  is  finished  with  wide  forming  tcjols.  At  th' 
fifth  station,  the  recess  for  the  end  of  the  internal 
thread  is  cut,  and  at  the  sixth  station  the  hole  is 
threaded  for  the  fuse  plug.  The  seventh  station  is 
not  required  on  this  Job.  The  total  time  for  all  these 
operations  is  less  than  fifteen  minutes.  The  bar  is  now 
reversed  and  the  same  operations  performed  on  the 
other  end,  after  which  it  may  be  cut  apart  and  the 
base  end  of  each  shell  finished. 

A  modification  of  these  machines  is  being  built  by 
the  company  to  rough-turn   the  entire  outside  of  9.2- 
inch  shell  forgings,  including  cutting  off  at  the  large 
end,  turning  the  nose,  and  boring  a  hole  for  the  fuse,   in  a 
time   interval   of  less   than   twenty   minutes.     This   hydraulic 
lathe  has  been  so  designed  as  to  require  for  its  operation  a 
minimum  amount  of  skill  and  muscular  effort.    One  operator 
can  easily  attend  to  several  machines.    Manning,  Maxwell  & 
Moore,  Inc.,  119  W.  40th  St.,  New  York  City,  are  the  United 
States  agents  for  these  lathes. 


TAFT-PEIRCE  THREAD  MILLING  MACHINE 

This  machine  is  of  the  type  ivhich  uses  a  multiple  cutter, 
the  length  of  which  is  the  same  as  the  width  of  the  threaded 
portion  of  the  work.  To  complete  milling  a  thread,  it  is  merely 
necessary  to  advance  the  spindle  through  a  distance  equal  to 
the  pitch  of  the  thread,  and  to  have  the  spindle  make  one 
complete  revolution.  This  principle  enables  a  high  rate  of 
production  to  6e  attained.  The  regular  capacity  of  the  ma- 
chine is  for  work  up  to  4V2  inches  in  diameter  by  IS  inches 
in  length;  hut  work  up  to  i7%  inches  in  diameter  by  8  inches 
in  length  can  be  handled  provided  it  is  of  a  character  that  can 
be  driven  fro?n  a  center  hole  or  in  some  similar  way.  The 
machine  is  adapted  for  the  performance  of  both  internal  and 
external  threading  operations,  and  one  operator  can  look  after 
two  to  four  macfiines  according  to  the  character  of  the  work. 

The  Taft-Peirce  Mfg.  Co.,  Woonsocket,  R.  I.,  has  recently 
acquired  the  manufacturing  and  selling  rights  in  the  United 
States  for  a  thread  milling  machine  which  was  originally 
developed  by  J.  Archdale  &  Co.,  Ltd.,  Birmingham,  England. 
This  machine  is  of  the  type  that  employs  a  milling  cutter 
which  is  virtually  a  straight  threaded  hob,  i.  e.,  there  is  no  lead 
to  the  thread;  the  cutter  is  of  the  same  width  as  the  length  of 
the  threaded  part  of  the  work,  and  one  complete  revolution  of 
the  work-spindle  plus  a  slight  over-travel  completes  the  thread- 
ing operation.  The  machine  is  particularly  adapted  for  a  high 
rate  of  production  in  milling  the  threads  on  various  parts  of 


Fig.  J.     Archdale  Thread  Mining  Machine  built  by  the  Taft-Pe 


Fig.  2.    End  View  showing  Arrangement  of  Slides  on  Cutter-head 

relatively  short  length,  and  is  capable  of  a  high  degree  of  accu- 
racy. The  general  features  of  the  design  will  be  readily  un- 
derstood by  reference  to  Figs.  1  and  2.  An  idea  of  the 
range  of  work  for  which  this  machine  is  adapted  will  be  ob- 
tained by  referring  to  Fig.  3,  and  it  will  be  of  interest  to  note 
that  one  operator  can  attend  to  from  two  to  four  machines, 
according  to  the  nature  of  the  work. 

In  order  to  explain  the  operation  of  the  machine,  the  more 
important  parts  of  the  mechanism  will  be  described  in  detail. 
Pigs.  4  and  6  show  the  work-head,  and  it  will  be  evident  from 
these  illustrations  that  all  parts  have  been  liberally  propor- 
tioned. The  work-spindle  is  a  large  cylindrical  member  which 
is  bored  out  at  A  to  receive  special  faceplates  on  which  various 
forms  of  work-holding  fixtures  are  mounted.  The  work  is 
held  in  place  by  a  draw-back  mechanism  which  is  operated 
by  a  handwheel  B  at  the  extreme  left-hand  end  of  the  spindle. 
The  spindle  bearings  are  provided  with  tapered  bronze  bush- 
ings and  effective  means  of  lubrication.  The  front 
bearing  is  6%  inches  in  diameter  by  4  inches  long, 
and  the  rear  bearing  2^^  inches  in  diameter  by  2'^j 
inches  long;  the  distance  between  the  centers  of  the 
bearings  is  appro.ximately  15  inches. 

The  pitch  of  the  thread  to  be  milled  on  the  work 
is  governed  by  a  lead-screw  C  and  nut  D  located  at 
the  left-hand  end  of  the  spindle.    The  lead-screw  is 
a  shell  that  fits  over  the  end  of  the  spindle,  and  it 
will  be  seen  that  it  is  made  in  two  sections,  the  posi- 
tions of  which  may  be  adjusted   to  compensate  for 
wear.     The   end   of   the   spindle   is   turned    down   to 
receive  the   lead-screw,   and   it   will   be  evident   that 
screws  of  the  required  pitch  must  be  furnished  for 
each  class  of  work  that  is  handled  on  the  machine. 
It  has  already  been  mentioned  that  one  complete  rev- 
olution of  the  work-head  is  required  in  order  to  finish  a  thread 
milling  operation  on  this  machine.     Power  is  taken  from  an 
overhead  countershaft  which  drives  a  five-step  cone  pulley  on 
a  jack-shaft  at  the  rear  of  the  machine,  five  changes  of  work- 
spindle  speed  being  provided  in  this  way.    From  the  Jack- 
shaft,  bevel  gears  transmit  the  motion  to  the  worm-shaft  E, 
which  is  located  beneath  and  at  right  angles  to  the  work- 
spindle.     The  worm  on  this  shaft  drives  the  spindle  through 
a  straight-toothed  worm-wheel. 

The  reason  for  employing  a  worm-wheel  with  straight  teetb 
is  that  the  work-spindle  must  be  advanced  through  a  distance 
equal  to  the  pitch  of  one  thread  in  order  to  secure  the  required 
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Fig.    3.     Examples   of   Pieces   threaded   on    Taft-Peirce   Machine 

pitch  for  the  thread  milled  on  the  work.  As  previously  ex- 
plained, this  advance  of  the  work-spindle  is  secured  by  means 
of  lead-screw  C  and  nut  D.  Worm-shaft  E  is  made  hollow  in 
order  to  receive  clutch  shaft  F  which  extends  through  it  and 
operates  a  clutch  on  the  driving  shaft  of  the  machine.  A 
handwheel  O  is  provided  on  worm-shaft  E,  and  at  the  center 
of  this  handle  there  is  a  push-knob  //  for  operating  the  clutch, 
both  of  which  are  shown  in  Fig.  4. 

Pig.  .')  shows  the  relative  positions  of  the  cutter-spindle  and 
work-spindle  when  in  operation;  and  Fig.  7  shows  a  partial 
cross-sectional  view  through  the  cutter -head.  The  cutter-spin 
die  Is  carried  by  tapered  bronze  bushings  and  is  belt-driven 
from  an  overhead  countershaft  which  provides  three  changes 
of  cutter-spindle  speed.  It  will  be  seen  from  Fig.  7  that  the 
entire  cutter-head  is  mounted  on  a  compound  slide.  The  posi- 
tion of  the  cutter-head  may  be  adjusted  by  the  upper  slide  to 


Closo    View    of    Work-head    and    Cam    for    releasing    Cutter-head 


secure  the  required  setting  for  the  work  to  be  threaded,  and 
after  this  setting  has  once  been  made,  it  needs  no  further 
adjustment  while  the  machine  is  engaged  on  the  same  class 
of  work.  The  lower  slide  provides  means  of  withdrawing  the 
cutter  from  the  finished  work  and  returning  it  to  the  cutting 

position     after     a     fresh     blank     has     been 

mounted  on  the  work-spindle. 

The  withdrawal  of  the  cutter  from  the 
work  after  the  thread  milling  operation  has 
been  completed  is  accomplished  by  a  cam 
mounted  on  the  work-head.  At  the  time  that 
the  revolution  of  the  work  is  completed,  this 
cam — which  is  shown  at  /  in  Fig.  4 — en- 
gages a  trip-pin  J.  In  Fig.  ■(  the  cam  is 
shown  in  contact  with  the  trip-pin,  and  the 
manner  in  which  the  withdrawal  of  the 
cutter  from  the  work  is  effected  may  be 
briefly  described  as  follows:  The  engagement 
of  the  cam  with  the  trip-pin  results  in  trans- 
mitting motion  throiieh  a  link  mechanism 
consisting  of  two  belUranks  to  the  horizon- 
tal shaft  A'  which  will  be  seen  at  the  front 
of  the  machine  in  Pig.  1.  The  result  is  that 
this  shaft  is  moved  to  the  right  and  disen- 
gages the  locking  lever  shown  at  L  in  Fig.  7. 
When  the  cutter  is  in  the  working  position 
the  upper  end  of  locking  lever  L  is  located 


in  a  slot  extending  across  the  lower  slide  and  its  frame,  the 
transverse  position  of  the  slide  being  held  constant  in  this  way. 
When  the  cam  on  the  work-head  operates  the  trip  mechanism, 
locking  lever  L  is  withdrawn,  which  allows  a  spring  to  throw 
the  cutter-slide  back  so  that  the  cutter  is  withdrawn  from 
the  work.  After  cam  /  has  passed  over  pin  J.  shaft  K  is 
returned  to  its  original  position  by  a  spring  at  its  right-hand 
end. 

Before  any  thread  milling  operation  can  be  started,  it  is 
first  necessary  to  draw  the  work-spindle  back  to  the  starting 
point,  i.  c.  through  a  distance  equal  to  the  pitch  of  the  thread 


Fig.   6.     Close   View  of  Cutter  engaged  in  milling  a  Thread 

on  the  work.  This  is  done  by  turning  handwheel  M  on  the 
work-head  spindle,  shown  in  Fig.  6;  but  before  this  handwheel 
can  be  operated,  it  is  necessary  to  withdraw  locking  pin  -V 
that  holds  the  handwheel  while  the  machine  is  in  operation. 
The  withdrawal  of  the  locking  pin  is  effected  by  lever  0  which 
carries  a  pinion  that  meshes  with  rack  teeth  cut  in  the  lock- 
ing pin.  As  soon  as  handwheel  M  has  been  turned  sufflclently 
to  withdraw  the  work-spindle  to  the  starting  point,  locking 
pin  2\'  conies  into  alignment  with  another  hole  in  the  hand- 
wheel,  and  spring  P  then  pushes  the  pin  into  this  hole. 

When  this  part  of  the  work  has  been  completed,  a  fresh 
blank  is  set  up  on  the  work-spindle,  after  which  it  is  neces- 
sary to  return  the  cutter-slide  and  cutter  to  the  working 
position,  which  is  done  by  pulling  up  lever  Q  at  the  front  of 
the  cutter-head.  This  results  in  advancing  the  cutter  into 
the  work  a  distance  equal  to  the  depth  of  the  thread,  and 
when  this  position  of  the  cutter-head  has  been  reached  the 
locking  lever  L  drops  into  position  in  the  slota  In  the  slide 
and  frame  of  the  machine — which  have  been  brought  back 
into  alignment — and  the  cutter-head  is  locked  In  this  way 
until  the  thread  milling  operation  is  completed. 

The  preceding  description  of  the  method  of  procedure  Id 
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Fig.    6.     Partial    Cross- sectional    Tie«    of    Work-bead 
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Partial    Cross-sectional    View   and   End    View   of    Cutter-head 


preparing  the  machine  for  tlie  performance  of  the  next  milling 
operation  applies  in  cases  where  the  thread  is  on  the  outside 
of  the  work.  For  internal  threading  operations  it  will  be 
obvious  that  the  cutter-head  must  also  be  traversed  along  the 
bed  of  the  machine  to  withdraw  the  cutter  from  the  work  so 
that  the  piece  may  be  removed  from  the  work-spindle.  Pro- 
vision for  traversing  the  cutter-head  in  this  way  is  made  by 
means  of  a  pinion  R  carried  on  the  shaft  S  which  meshes 
with  a  rack  secured  to  the  bed  of  the  machine.  A  stop  is 
provided  on  the  bed  for  locating  the  cutter-head  in  the  desired 
position  when  it  is  returned  for  the  performance  of  the  next 
thread  milling  operation.  This  longitudinal  movement  of  the 
cutter-head  is  obtained  by  turning  handwheel  T. 

The  machine  may  be  provided  with  a  special  hollow  work- 
spindle  so  that  external  threading  operations  may  be  per- 
formed on  long  pieces  of  work  of  any  size  up  to  V/s  inch  in 
diameter.  With  the 
regular  spindle,  the 
capacity  of  the  ma- 
chine is  for  work  up 
to  4%  inches  in  diam- 
eter by  18  inches  In 
length,  although 
longer  work  can  be 
handled  by  using  a 
back-rest.  Work  larger 
than  4%  inches  in  di- 
ameter— of  any  size 
up  to  17 1/2  inches  in 
diameter,  which  is  the 
maximum  swing  of 
t)ie  machine — may  be 
handled,  provided  its 
length  does  not  exceed  S  inches,  but  large  work  of  this  kind 
must  be  of  such  a  form  that  it  can  be  driven  from -a  center 
hole  or  in  some  similar  way.  Using  a  cutter  of  not  more 
than  1  inch  diameter,  external  threading  operations  may 
be  performed  on  work 
up  to  6Vi  inches  in 
diameter.  Using  a  cut- 
ter 3  inches  in  diame- 
ter, Internal  thread- 
ing operations  may  be 
performed  on  work  up 
to  714  inches  In  diam- 
eter. An  idea  of  the 
rate  of  production  at- 
tained on  this  machine 
may  be  gathered  from 
the  fact  that  the 
threads    are    being 


milled  on  aluminum  fuse  bodies  at  the  rate  of  40  per  hour; 
on  this  work  the  threaded  portion  is  1%  inch  in  diameter  by 
%  inch  long,  and  the  thread  is  of  the  Whitworth  type  and  6 
pitch.  The  principal  dimensions  of  the  machine  are  as  fol- 
lows: Length  of  bed,  3  feet,  10  inches;  travel  of  cutter-head 
along  bed  of  machine,  3%  inches;  floor  space  occupied,  3  by  6 
feet;  and  approximate  weight  of  machine,  2380  pounds. 


Fig.  2.     Opposite  Side  ol'  Machine  showi 


NEWTON  TORPEDO  FLASK  BORING 
MACHINE 
The  Newton  Machine  Tool  Works,  Inc.,  Philadelphia,  Pa., 
has  recently  added  to  its  line  the  torpedo  flask  boring  machine, 
three  views  of  which  are  shown  in  the  accompanying  illustra- 
tions. The  claim  is  made  that  this  machine  has  a  capacity 
for  doing  work  in  25  per  cent  of  the  time  required  by  previous 

types  of  machines 
used  for  the  same  pur- 
pose. The  outside  of 
the  flask  that  is  to  be 
bored  is  gripped  by 
two  revolving  chucks 
which  are  rotated  in 
unison  by  a  common 
shaft.  The  boring- 
bar  is  held  stationary 
and  is  equipped  with 
tool-heads  on  each 
side  which  pass  each 
other  without  inter- 
ference. Each  tool- 
head  is  provided  with 
power  feed  along  the 
bar  and  automatic  release;  and  each  head  has  adjustment  in 
a  direction  at  right  angles  to  the  axis  of  the  bar,  this  move- 
ment being  controlled  by  forms  which  conform  to  the  contour 
of  the  flask  that  is  being  operated  upon. 

The  main  head,  on 
which  the  driving 
motor  is  mounted  and 
to  which  the  boring- 
bar  is  attached,  has 
reversing  fast  power 
traverse  on  the  base 
to  permit  of  the  inser- 
tion and  withdrawal 
of  the  boring-bar  after 
the  flask  has  been  lo- 
cated in  the  revolving 
chucks.  When  setting 
up  the  flask,  the  idea 


Newton    Torpedo    Flask    Boring    Machine 
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is  to  traverse  the 
movable  head  away 
from  the  stationary 
or  end  head,  as 
shown  in  Fig.  3,  in 
order  to  provide  a 
distance  greater  than 
the  length  of  the 
flask.  The  flask  is 
then  moved  liorizon- 
tally  through  the 
chuck  on  the  sta- 
tionary head  and  the 


Fiir.  3.     Method  of  setting  up  a  Flaik 


movable  head  is  adjusted  back  over  the  flask  until  it  has  been 
brought  to  the  desired  position.  The  chuck  jaws  are  of  a 
special  broad  design  in  order  to  prevent  crushing  the  flask, 
which  would  occur  if  ordinary  narrow  chuck  jaws  were  used 
for  supportiiiK  the  work.  The  machine  occupies  a  floor  space 
of  8  by  40  feet,  and  weighs  70,000  pounds. 


BRIDGEPORT  WIDE-WHEEL   GRINDER 

To  provide  Cor  the  accurate  and  rapid  grinding  of  cylindri 
cal  work  up  to  10  inches  in  diameter  by  32  inches  in  length 
the  Bridgeport  Safety 
Emery  Wheel  Co.,  Inc., 
Bridgeport,  Conn.,  has 
added  to  its  line  a  No. 
100  grinder,  three 
views  of  which  are 
shown  in  Figs.  1  to  3. 
This  machine  Is 
equipped  with  a  wheel 
20  inches  in  diameter 
by  8  inches  face  width, 
and  if  the  piece  to  be 
ground  is  not  over  8 
inches  long  the  work 
does  not  have  to  be 
traversed.  This  makes 
the  machine  suitable 
for  using  a  shaped 
wheel  for  the  perform- 
ance of  form  grinding 
operations  on  pieces 
that  come  within  its 
range.  Work  of  more 
than  8  inches  in 
length  is  traversed  by 
means  of  a  handwheel 


Fig.    1.     Bridgeport    Qrindinc   Mwihlnt    with    Wld*   Fic«d   Whsel 


the  carriage,  and 
thence  to  the  reser- 
voir contained  in  a 
back  extension.  The 
bases  of  the  headstock 
and  tailstock  have 
long  bearings  on  the 
table,  and  the  spin- 
dles are  liberally  pro- 
portioned. The  head- 
stock  faceplate  for 
driving  the  work  is 
back-geared  In  the 
ratio  of  3  to  1,  and  is  provided  with  a  long  bronze  bearing 
running  on  the  spindle  so  that  the  work  is  supported  on  two 
dead  centers.  A  hand-lever  at  the  front  of  the  headstock 
operates  a  clutch  on  the  back-gear  shaft  to  provide  for  stop- 
ping or  starting  the  rotation  of  the  work. 

The  grinding-wheel  head  is  mounted  on  ways  on  an  exten- 
sion cast  at  the  rear  of  the  base.  The  spindle  bearings  are 
liberally  proportioned  and  provided  with  the  bronze  taper 
sleeve  construction  employed  on  other  machines  of  this  com- 
pany's manufacture;  these  sleeves  are  adjusted  by  screw  col- 
lars at  the  ends.     The  bearings  are  lubricated   by   felt   pads 

which  receive  oil  from 
sight-feed  cups.  The 
grinding  wheel  ia 
mounted  between 
safety  collars  on  a 
heavy  spindle,  and 
provision  is  made  for 
accurately  balancing 
the  wheel  by  weights 
introduced  into  tapped 
holes  in  the  loose 
safety  collar.  These 
features  are  clearly 
shown  in  Fig.  4.  It 
will  be  noticed  that 
eight  bolts  are  pro- 
vided for  holding  the 
safety  collars  together, 
and  that  these  Ixilta 
are  placed  well  out  to- 
ward the  periphery  of 
the  collars  where  they 
provide  an  effective 
pressure. 

When      individual 
motor     drive     Is     em- 


located  at  the  center  of  the  bed,  the  motion  being  transmitted 
through  a  rack  and  pinion. 

The  work-table  is  mounted  on  flat  ways  on  the  bed,  which 
Is  of  the  cabinet 
type;  the  top  of  the 
work-table  has 
a  wide  flat  bearing 
surface,  and  the  top 
and  front  of  the  table 
are  planed  at  right 
angles  to  each  other, 
which  provides 
means  for  securing 
the  horizontal  and 
vertical  alignment  of 
the  headstock  and 
tailstock.  A  channel 
is  formed  in  the 
table  casting  along 
the  front,  rear  and 
ends  to  provide  for 
carrying  away  the 
drippings  from  the 
work  to  a  water  pan 
located  at  the  rear  of 


Fl(.  8.     Rear  View  of  Machine  thovn   in   Fig.   1.  equipped  for  Belt  DriT* 


ployed  the  motor  is  located  at  the  back  of  the  machine,  and  a 
pulley  on  one  end  of  the  motor  spindle  drives  the  grinding- 
wheel   spindle   by   means   of  an   endless   belt.     An   automatic 

belt  tightener  and 
suitable  idler  pul- 
leys take  care  of  the 
changing  conditions 
due  to  the  wear  of 
the  grinding  wheel 
and  its  forward  and 
backward  movemenL 
On  the  opposite  end 
of  the  motor  shaft 
there  is  a  pulley 
which  drives  a  back 
shaft,  and  this  shaft, 
in  turn,  drives  the 
drum  shaft;  the 
<lrum  Is  belted  to  the 
work  pulley  In  the 
headstock.  Three 
changes  of  speed  are 
obtained  by  means 
of  cone  pulleys.  The 
water     pump     Is 
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shown  in  Fig.   1.   equipped  for  Individual    Motor    Drive 


driven  from  the  back  shaft,  and  both  the  back  shaft  and 
drum  shaft  are  supported  in  bearings  rigidly  bolted  to  the 
main  base. 

The  grinding  wheel  is  fed  to  or  withdrawn  from  the  work 
by  means  of  a  pilot  handwheel  on  the  front  of  the  base,  which 
is  back-geared  to  a  lead-screw  that  engages  a  nut  bolted  to 
the  under  side  of  the  grinding-wheel  head.  Outside  of  this 
lead-screw  and  concentric  with  it — but  operated  independently 
by  means  of  a  worm  and  worm-wheel — is  an  adjustable  stop 
with  micrometer  adjustment  which  limits  the  forward  move- 
ment of  the 
wheel  to  the 
work.  The  ob- 
ject of  employ- 
ing a  stop  that  is 
concentric  with 
the  lead-screw 
will  readily  be 
Been,  as  no  side 
strain  can  be  de- 
veloped with 
its  consequent 
change  in  the 
alignment  of  the 
grinding    wheel. 

The    waste 

water  and  sediment  are  conducted  through  suitable  channels  to 
a  removable  pan,  where  the  sediment  settles  and  the  water 
overflows  into  the  main  reservoir  carrying  little  sediment 
with  it.  The  pump  takes  its  supply  from  this  main  reservoir. 
The  principal  dimensions,  floor  space,  weight,  etc.,  of  the 
machine  are  as  follows:  Diameter  of  headstock  spindle,  3 
inches;  diameter  of  tailstock  spindle,  21/2  Inches;  distance 
from  top  of  table  to  centers,  8  inches;  distance  from  floor 
to  top  of  work-table,  32  inches;  dis- 
tance from  floor  to  center  of  wheel- 
spindle,  40  inches;  floor  space  occu- 
pied, Gl  by  38  inches;  and  complete 
weight  of  machine  packed  and  ready 
for  domestic  shipment,  approximately 
5500  pounds. 


u 


Fiff.   4,     Arra,ngement  of  Wlieel-spindle  Bt 


this  machine  is  also  well  suited  for  use  in 
factories  engaged  in  the  manufacture  of  va- 
rious other  products.  In  order  to  provide 
the  degree  of  rigidity  in  the  headstock  that 
is  required  for  severe  service  conditions,  the 
lower  gear  casing  is  designed  to  form  con- 
necting members  between  the  front  and  rear 
main  spindle  and  driving  shaft  bearings. 
The  spindle  is  made  from  a  solid  steel  forg- 
ing and  finished  to  size  by  grinding;  it  runs 
in  renewable  phosphor-bronze  bearings  which 
have  exceptional  resistance  against  wear. 
The  thrust  bearing  is  formed  of  alternate 
heat-treated  steel  and  phosphor-bronze  wash- 
ers, and  the  driving  gears  on  the  spindle  are 
cast  steel  with  cut  teeth.  The  driving  shaft 
is  also  supported  in  bronze  bushed  bearings, 
and  the  two  pinions  are  integral  and  splined 
to  the  shaft  so  that  either  may  be  brought 
into  mesh  by  operating  the  hand-lever.  The 
arrangement  is  clearly  shown  in  Fig.  2. 

The  exceptional  depth  and  width  of  the 
bed,  combined  with  the  internal  bracing 
employed,  insure  rigidity  under  the  heaviest  cuts  that  can 
be  taken  with  high-speed  tool  steel.  The  carriage  ways  are 
carefully  fitted;  they  are  of  90  degrees  included  angle  with 
the  tops  rounded.  To  facilitate  the  quick  removal  of  the  tail- 
stock  or  turret  the  bed  is  cut  away  at  the  rear  end.  The  feed 
rack  is  in  one  piece  and  is  made  of  steel.  The  carriage  is 
heavily  ribbed  to  provide  the  necessary  rigidity,  and  the  bear- 
ings are  scraped  to  a  perfect  fit  on  the  ways.  The  apron  is 
shouldered  into  the  carriage  and  has  a  bearing  over  its  entire 
length;   it  is  held  in  place  by  six  screws.     All  the  gears  in 

the  apron  are 
made  of  steel 
and  those  which 
run  on  steel 
studs  are  bushed 
with  phosphor- 
bronze. 

The  tailstock 
spindle  is  of 
large  diameter 
and  is  con- 
structed with  a 
phosphor-bronze 
nut  on  a  screw 
of     medium 

arings   and   Mounting  of   Wheel  on  Spindle  ^.^^j^  .    ^^^  ^^^^^^ 

is  operated  by  an  unusually  large  handwheel  which  makes  it 
an  easy  matter  to  drill  holes  of  large  diameter.  Provision  is 
also  made  for  setting  over  the  tailstock  to  provide  for  the 
performance  of  taper  turning  operations.  The  tailstock  is 
moved  along  the  bed  by  a  removable  pinion  which  engages 
the  rack.  The  lead-screw  is  made  of  high-carbon  steel  with 
a  chased  thread,  and  the  nut  is  of  the  split  pattern.  Thrust 
in  both   directions   is  taken  by  a  bearing  composed  of  heat- 


gl^^^g^^, 
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GENERAL  ORDNANCE 
LATHE 

The  22-inch  heavy-duty  single-pur- 
pose lathe  which  has  recently  been 
placed  upon  the  market  by  the  Gen- 
eral Ordnance  Co.,  Denver,  Colo.,  was 
especially  designed  to  meet  the  re- 
quirements of  manufacturers  of  shrap- 
nel and  high-explosive  shells,  although 


Fig.    1.     Heavy-duty   82-inch    Single-purpose   Lathe   built    by   the    General    Orc^nanco   Co. 
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treated  steel  and  phosphor-bronze  washers. 
The  equipment  furnished  with  the  machine 
includes  a  driving  plate,  change-gears,  tool- 
post  and  the  necessary  wrenches.  The  follow- 
ing may  be  furnished  as  special  eciuipraent; 
A  four-way  toolpost,  profiling  attachment, 
waving  attachment,  collet  chuck,  steadyrest, 
standard  faceplate,  compound  rest,  combina- 
tion toolpost  and  cross-slide,  oil  pan,  oil  pump 
and  piping,  boring-bar  guide,  and  two-speed 
countershaft. 

The  principal  dimensions  of  the  machine 
are  as  follows:  Swing  over  shears,  22  inches; 
swing  over  carriage  13%  inches;  swing  over 
profiling  carriage,  9'/g  inches;  capacity  be- 
tween centers  for  a  machine  with  an  8-foot 
bed,  3  feet  2  inches;  maximum  travel  of  tail- 
stock  spindle,  10  inches;  number  of  changes 
of  spindle  speeds,  2;  diameter  of  driving  pul- 
ley, 20  inches;  width  of  driving  belt,  8  inches; 
height  of  centers  above  tloor,  41 '/i  inches; 
floor  space  occupied  by  machine  with  8-foot 
bed,  4  by  11  feet;  weight  of  same  machine,  8000  pounds;  and 
weight  per  extra  foot  of  bed,  315  pounds. 

LARGE   NOBLE  &  WESTBROOK   SHELL 
MARKER 

The  machine  which  forms  the  subject  of  this  description, 
and  which  Is  shown   in   the  accompanying   illustration,  has 
been  developed  by  the  Noble  &  Westbrook  Mfg.  Co.,  Hartford, 
Conn.,  for  the  purpose 
of   marking    the   ends 
of  large  heavy  shells. 
The    machine    is    said 
to    produce    clean-cut 
impressions,     and     it 
can  be  successfully  op- 
erated    by     unskilled 
labor. 

In  operating  the  ma- 
chine, a  rack  is  built 
on  each  side  and  the 
shells  to  be  marked 
roll  down  this  rack  to 

the  machine.  Only  a  few  seconds  are  required  to  complete 
the  marking  operation,  after  which  the  operator  pulls  a  lever 
provided  with  cam  adjustment,  which  raises  the  shell  from 
the  machine  and  allows  it  to  roll  away  down  the  rack  at  the 
far  side.  At  the  same  time,  another  shell  drops  into  place 
ready  to  be  marked.  As  no  lifting  of  heavy  shells  is  involved, 
the  men  do  not  become  unduly  fatigued  and  there  is  no  falling 
off  in  the  rate  of  production  from  this  cause  during  the  latter 
part  of  the  day. 

An  important  feature  of  the  machine  is  that  the  die  is  con- 


Noble    &   Westbrook   Uachino    for   m&lkinff    Baje    of    LmxgQ    Heavy    Shelll 


Fig.  2.     Opposite  Side  of  General  Ordnance  Hacliii 


Star"  l</i-inch  Hand  Screw  Hachino  made  b;  the  E.  H.  Wachs  Co. 

structed  with  each  letter  and  figure  a  separate  unit,  so  that  any 
unit  of  the  die  may  be  replaced  if  it  becomes  worn  or  damaged, 
without  the  necessity  of  providing  a  complete  new  die.  In 
the  marking  of  heavy  shells,  this  is  the  means  of  effecting  a 
material  saving.  The  machine  runs  by  power,  being  equipped 
with  a  tight  and  loose  pulley  for  belt  drive;  no  countershaft 
is  required.  This  marking  machine  is  particularly  Intended 
for  the  marking  of  heavy  shells,  and  the  design  has  been 
worked  out  along  simple  lines,  with  ample  strength  provided 

to  enable  it  to  stand 
up  under  severe  ser- 
vice conditions. 

WACHS  HAND 
SCREW  MA- 
CHINE 
The    1^-lnch    hand 
screw  machine  shown 
in    the    accompanyInK 
illustration  Is  the  lat- 
est product  of  the  E. 
H.  Wachs  Co.  141-149 
West    Grand   Ave.,    Chicago,    III.     This    machine    Is   equipped 
with  a  friction  geared  head,  positive  power  feed  to  the  turret 
slide,  independent  stops,  an  automatic  chuck  and  wire  feed, 
and  an  oil  pump.     The  design  has  been  worked  out  along  lines 
which  provide  for  the  rapid  production  of  accurate  work. 

Reference  to  the  illustration  will  make  it  evident  that  all 
operating  levers  are  located  within  easy  reach  of  the  opera- 
tor.   The  machine  is  driven  by  a  three-step  cone  pulley  and 
back-gears,  so  that  three  direct  and  three  back-geared  speeds 
are  available.     Reverse  Is  obtained  through  the  countershaft. 
The   collet   has   a   capacity    for   work 
up    to     l',2     inch     In     diameter,     and 
pieces   of  any   length    up   to   y   inches 
can  be  turned.    Stock  of  the  full  diam- 
eter capacity  may  be  passed  through 
the  turret.    The  net  weight  of  the  ma- 
chine.   Including   the   countershaft,    is 
2925  pounds. 

It  will  be  recalled  that  the  E.  H. 
Wachs  Co.  manufactured  a  hand  screw 
machine  some  years  ago.  but  the  pres- 
ent tool  has  been  entirely  redesigned 
in  order  to  produce  a  machine  suita- 
ble for  the  requirements  of  modern 
factories.  It  Is  the  Intention  to  bring 
out  other  sizes  of  machines  In  order 
to  make  a  complete  line,  and  a  build- 
ing which  Is  now  In  course  of  con- 
struction will  be  given  over  to  tha 
f  DriTt         manufacture  of  these  machines. 


Fig.   1.   showiBK  Arrancemeot 
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THE  SYMINGTON  LINE  OF  SPECIAL  SHELL 

MANUFACTURING   MACHINERY 

The  Symington  line  of  shell  manufacturing  machinery  em- 
braces a  machine  for  each  operation  in  making  a  given  shell. 
All  are  single-purpose  machines,  intended  for  intensive  pro- 
duction on  munition  work  only.  Features  common  to  all 
these  machines  are:  massive  design,  large  spindles  and  gener- 
ous bearings,  simplicity  of  operation,  which  permits  the  em- 
vloyment  of  unskilled  labor,  and  high  productive  poioer. 


Fig.  1.     Type  A  Shell  Lathe  as  equipped  for  cutting  off 

The  T.  H.  Symington  Co.,  Rochester,  N.  Y.,  has  recently 
perfected  a  line  of  shell  manufacturing  machinery  suitable 
for  the  production  of  high-explosive  or  shrapnel  shells  of  any 
size  up  to  31/4  inches  (85  millimeters)  diameter  and  13  inches 
(330  millimeters)  in  length.  They  have  been  designed  for 
covering  all  the  machining  operations  on  any  type  of  shell 
within  these  size  limits,  whether  made  from  bar  stock  or  forg- 
ings.  The  line  of  machines  includes  means  for  performing 
every  operation  on  the  shell  from  the  forging  to  the  completed 
shell.  It  should  be  understood  that  these  machines  have  been 
designed  for  the  special  purpose  of  shell  manufacture,  and  in 
their  present  form  are  not  intended  for  other  operations. 

The  general  characteristics  of  the  entire  line  of  machinery 
are  extremely  massive  design  and  few  working  parts. 
These  machines  are  very  powerful  and  durable — more 
so  than  standard  machinery  could  be  for  the  production  of 
miscellaneous  work.  Above  all,  they  have  been 
designed  to  be  operated  by  unskilled  labor,  and 
are  as  nearly  foolproof  as  it  has  been  possible  to 
make  them.  Being  strictly  single-operation  ma- 
chines, they  will  carry  heavier  cuts  and  coarser 
feed  than  standard  machinery  of  much  greater 
capacity.  Each  machine  is  furnished  with  single- 
speed  drive,  suited  to  the  particular  operation  it 
is  to  perform.  All  machines  are  sent  out  tooled 
with  the  simplest  and  strongest  chucks  and  tools 
possible.  The  line  of  machines  and  the  operations 
they  perform  is  graphically  shown  in  the  accom- 
panying table  which  gives  the  types  of  machines 
used  for  the  various  operations.  The  number  of 
machines  handled  per  operator  and  the  produc- 
tions are  also  included.  In  all,  there  are  five  dis- 
tinct types  of  machines  in  the  line,  and  these  are 
shown  in  the  illustrations  accompanying  this  arti- 
cle. For  each  operation,  the  machines  are  equipped 
with  different  chucks,  tools,  etc.  The  types  are 
designated  by  letters  and  the  equipment  by  num- 
bers— thus  the  B-4  machine  is  the  B  type  machine 
with  No.  4  equipment. 

The  machines  for  shell  turning  proper  are  of  two 
general  types,  known  as  types  A  and  B.    The  type 


A  machine,  illustrated  in  Figs.  1  and  3,  is  used  for  the  opera- 
tions that  are  performed  while  the  shell  Is  held  in  a  chuck 
or  by  other  means  not  requiring  a  tailstock.  These  are  cut- 
ting off,  base-facing,  wave-groove  finishing,  and  band  turning. 
On  account  of  the  nature  of  the  operations,  the  machines  do 
not  require  a  traveling  carriage,  and  hence  it  has  been  possi- 
ble to  make  the  design  compact. 
The  type  B  machines  are  for  turning  and  boring.  This 
type  of  machine  is  of  longer  bed  design  and  carries 
a  power-ted  carriage,  as  contrasted  with  the  type  A 
machine  which  has  only  a  cross-slide.  The  type  B 
machine  is  illustrated  in  Figs.  2  and  4,  and  Is  used 
for  all  outside  turning  and  inside  boring  operations 
as  indicated  in  the  table.  As  these  types  are 
quite  different  in  operation,  they  will  be  described 
separately. 

In  addition  to  these  two  general  types  of  machines, 
there  is  the  type  W  machine  for  nicking  the  open  end 
of  the  shell,  the  type  X  machine  for  center  drilling 
the  closed  ends  of  the  shell,  and  the  type  H  machine 
for  the  manufacture  of  fuse  sockets,  as  shown  in 
Fig.  5. 

Cuttiner-off  Machine-Type  A-1 

The  Symington  shell  cutting-o£E  machine,  which  is 
of  the  A  type,  is  shown  in  Fig.  1.  This  is  used  for 
the  single  purpose  of  trimming  shell  forgings  to 
length  at  the  open  end.  It  is  provided  with  a  very 
strong  chuck  of  the  hinged  variety  for  holding  the 
forging.  The  shell  is  pushed  into  the  chuck  with 
the  bar  gage  shown  at  the  right-hand  end  of  the  ma- 
chine. The  cutter  shown  on  the  end  of  the  bar  slides 
back  out  of  the  way.  In  locating  in  the  chuck,  spring 
pressure  behind  the  shell  must  be  overcome,  so  that 
there  is  no  chance  for  misplacement.  After  locating,  the 
hinged  chuck  is  closed  on  the  work,  bringing  the  three  gripp- 
ing jaws  tightly  in  place.  The  gage  is  withdrawn  and  the 
power  feed  is  now  thrown  in  and  the  14-inch  wide  cutting-off 
tool  is  fed  in.  This  power  cross-feed  is  secured  from  a  shaft 
at  the  front  that  operates  the  large  worm-wheel  through  a 
worm,  and  thus  through  the  1%-inch  lead-screw  to  the  carriage. 
A  stream  of  lubricant  is  supplied  to  the  cutting-o£E  tool  to 
enable  it  to  withstand  the  heavy  feed.  An  automatic  throw- 
off  is  provided  to  disengage  the  feed  as  soon  as  the  shell  has 
been  cut.  After  cutting  the  excess  length  from  the  shell,  a 
cutter  or  burring  tool  on  the  gage,  held  in  place  by  a  remova- 
ble pin,  is  thrust  by  hand  pressure  against  the  inside,  and  the 
cutting  burr  removed.  To  allow  for  any  irregularities  of  the 
shell  forging,  the  bracket  through  which  the  gage  bar  passes 
is  bored  large  enough  to  allow  a  little  play.    It  is  claimed 


Fig    2.     Type  B  SlieU  Latho  as  equipped  for  rough-turning 
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that  this  machine  will  exhaust  the  capacity  of  any  steel  cut- 
ting tool,  and  the  production  is  fifty  shells  per  hour  from  floor 
to  floor. 

Center  Nicking-  Machine-Type  W-1 
There  is  a  special  machine  for 
nicking  the  mouth  of  the  trimmed 
forging  to  provide  a  means  for  driv- 
ing during  the  turning  operations. 
This  machine  (not  shown)  is  a 
drop-hammer  having  a  head  weigh- 
ing about  200  pounds.  Mounted  on 
the  bed  is  the  nicking  tool,  which 
resembles  a  short,  stubby  six-fluted 
taper  reamer,  except  that  the  taper 
is  extreme  and  the  flutes  have  no 
cutting  clearance.  The  shell  is 
placed  open  end  down  on  this  tool 
and  one  drop  of  the  hammer  em- 
beds the  tool  in  the  mouth  of  the 
shell,  leaving  six  distinct  nicks  that 
provide  means  for  driving  as  pre- 
viously mentioned.  For  quick  op- 
eration, a  hand-lever  trips  the  ram, 
80  that  the  nicking  operation  may 
be  done  as  rapidly  as  the  shells  can 
be  handled. 

Center  DrlllinB:  Machine-Type  X-1 

Before  going  to  the  center  drill- 
ing operation,  the  end  of  the  forg- 
ing  is   lightly   faced   oft  on   a  disk 

grinder.  The  machine  for  center  drilling  the  closed  end  of 
the  shell  corresponds  to  the  average  16-inch  drilling  machine. 
This  is  belt-driven  and  has  but  a  single  speed.  The  spindle 
carries  a  -Yj-inch  drill  that  operates  through  a  bushing  in  a 
bracket  supported  from  the  column.  On  the  base  of  the  ma- 
chine is  the  arbor  upon  which  the  shells  are  supported  for 
center  drilling.  This  arbor  tilts  forward  from  the  bottom  to 
allow  the  shell  to  be  picked  off  or  put  on  rapidly.  The  shell 
bottoms  on  the  arbor,  and  before  drilling,  the  operator  presses 
a  foot-treadle  that  expands  three  lugs  at  the  top  of  the  arbor 
and  raises  a  tapered  collar  at  the  bottom  that  centers  the  open 
end  of  the  shell.  While  the  shell  is  held  in  this  position,  the 
lever  feed  is  operated  that  brings  the  centering  drill  down 
into  the  work.  The  production  from  this  machine  is  only 
limited  by  the  rapidity  with  which  the  operator  can  handle 
the  shells. 


machine,  and  here,  especially,  the  massive  construction  baa 
been  followed,  and  the  six-inch  diameter  bearings  are  espe- 
cially valuable.  The  shell  is  supported  on  centers,  being 
driven  by  the  six  nicks  in  the  open  end  that  fit  on  a  hardened 


RouKh-turning-  Machine- Type  B-1 


Tig.   4.     Type  B  ShoU  Lathe  as  equipped  for  Inside   borins  and  reaminf 

and  ground  driving  bit  on  the  live  center.  An  extremely 
heavy  tailstock  is  provided,  and  the  carriage  that  carries  the 
turning  tool  is  of  more  than  ordinary  weight  and  extremely 
long  in  its  bearing  upon  the  ways.  These  ways,  it  will  b« 
seen,  are  of  the  square  type,  and  the  carriage  is  fitted  closely 
from  both  sides  and  bottom.  The  cutting  tools  are  two  In 
number,  one  being  at  the  front  and  the  other  at  the  rear. 
The  rear  tool  is  set  to  cut  slightly  deeper  than  the  front  tool, 
so  as  to  leave  the  shell  turned  to  close  limits  when  it  comes 
from  the  machine.  The  carriage  is  driven  from  a  rack  at 
the  center  of  the  bed,  operating  through  a  worm  and  worm- 
gear.  It  Is  claimed  that  this  machine  will  hold  the  diameter 
of  the  rough-turning  to  within  one  and  one-half  thousandth 
inch  with  reference  to  size  and  eccentricity,  even  though  the 
shells  be  forged  eccentrically.  Shells  may  be  handled  on  this 
machine  at  the  rate  of  twenty-flve  per  hour.  The  averaige 
feed  used  is  3/32  inch  per  revolution,  but  this  can  be  increased 
if  the  nature  of  the  shells  warrants  it. 


One  of  the  most  important  of  the  machines  of  this  line  is 
the  rough-turning  machine  shown  in  Fig.  2.     This  is  a  B  type 


Fig.   3.     Typo  A   Sholl  Latlie  as  equipped  for  bacd-turninf 


Shell  Boring-  Machine    Type  B-2 

The  next  operation  In  shell  production  is  the  Inside  boring 
and  reaming,  and  the  Symington  machine  used  for  this  pur 
pose  Is  illustrated  in  Fig.  4.  While  this  is  a  B  type  machine 
it  differs  from  the  B-1  machine  In  that  there  is  a  special  car 
riage  with  a  heavy  cross-slide  that  corresponds  to  the  turre 
of  the  ordinary  turret  lathe.  This  turret  slide  has  three  posl 
tlons  and  Is  indexed  by  hand  and  locked  In  position  by  the 
locking-pin  that  may  be  seen  near  the  center  of  the  slide 
The  three  operations  that  this  machine  performs  are  the 
profiling  or  boring  of  the  inside  of  the  shell  from  the  nose 
to  the  diaphragm  seat.  In  case  the  shell  Is  not  to  be  finished 
for  the  entire  Inside  length.  It  Is  only  necessary  to  finish  the 
diaphragm  seat.  The  next  tool  rough-bores  and  cuU  the  pow- 
der pocket  and  also  the  diaphragm  seat.  The  third  tool  fin- 
ish-reams the  diaphragm  seat  and  powder  pocket. 

Base  Rough-facing  Machine-Type  A-2 
The  machine  which  performs  the  next  operation  on  the 
shell  Is  the  A-2  machine.  This  Is  very  similar  to  the  A-1 
type  for  cutting  off.  and  Its  purpose  is  to  rough  off  the  back 
end  of  the  shell,  including  the  section  that  has  been  centered 
The  shell  is  placed  within  a  hinged  chuck  and  solidly  clamped. 
In  chucking,  it  Is  placed  against  a  stop  that  reaches  Into 
the  shell  and  gages  the  length  from  the  bottom  of  the  powder 
pocket.     There   are   two   tools   used    In   the   tool-block   on   the 
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Fig.    6.     Typo    H 


heavy  carriage;  one  removes  the  stock  and  the  other  takes  oS 
the  corner  of  the  shell.  The  carriage  feed  is  through  a  shaft 
at  the  front,  the  same  as  in  the  cutting-off  machine.  An 
automatic  stop  is  provided  to  throw  off  the  cut  when  the 
operation  has  been  concluded. 

Shell  Pinish-facingr  and  Forming  Machine-Type  A-6 

The  next  machine  in  the  Symington  line  is  for  finishing 
the  face  of  the  shell  and  forming  it.  This  is  very  similar 
to  the  rough-facing  machine,  and  is  of  the  A  type  shown  in 
Fig.  1.  It  has  a  positive  stop  for  the  movement  of  the  cross- 
slide,  and  at  the  front  are  tools  for  facing  the  end  of  the  shell, 
roughing  out  the  band  groove,  cutting  the  crimping  groove  for 
the  cartridge  case,  and  rounding  the  corner  of  the  shell.  These 
tools  are  on  the  carriage  and  are  fed  to  the  work  by  hand. 

Shell  Waving  and  Undercutting:  Machine-Type  A-3 

A  machine  of  the  A  type  is  used  for  waving  and  undercut- 
ting the  band  groove.  The  undercutting  is  done  with  special 
tools  on  the  front  carriage,  operated  by  hand.  The  waving  or 
knurling,  as  the  case  may  be,  is  done  from  the  back  of  the 
cross-slide.  In  the  case  of  wave-cutting,  the  carriage  is  recip- 
rocated by  the  action  of  a  roll  contacting  on  a  cam-form  on 
the  chuck  that  holds  the  shell.  In  the  case  of  knurling,  it  is 
simply  drawn  into  the  work  until  the  right  depth  of  knurling 
is  secured. 

Shell  Nose-finishing-  Machine-Type  B-3 

The  next  machine  In  the  Symington  line  is  the  finishing 
machine  for  the  nose  of  the  shell — a  machine  of  the  B  type 
similar  to  the  one  in  Fig.  4,  except  that  there  is  no  power 
feed,  and  the  tooling  equipment  is  held  on  a  four-station 
turret  slide.    The  chuck  is  also  of  a  different  type,  being  of  a 


Semi-automatic    Fuse    Socket   Latlie 

that    grips    the    shell    centrally    from    the 


split-spring    style 
outside. 

Shell  Finish-turning  Machine-Type  B-4 

For  finish-turning  the  outer  diameter  of  the  shell  after  heat- 
treatment,  a  machine  of  the  B  type  is  used.  This  machine 
has  a  heavy  tail-block  provided  with  a  quick-acting  center.  A 
screw-plug  center  is  put  in  the  open  end  of  the  shell  and  the 
dead  center  engages  this  for  support,  while  the  finish  closed 
end  is  held  in  a  spring  chuck.  The  machine  carries  but  one 
cutting  tool  and  this  has  a  feed  of  1/64  inch  per  revolution 
at  the  start,  which  is  made  at  the  nose  end  of  the  shell.  This, 
it  will  be  remembered,  is  a  formed  shape,  and  in  order  to 
secure  it,  a  profiling  fixture  at  the  back  of  the  machine  is  used 
to  guide  the  tool.  This  is  of  the  ordinary  type,  having  a 
hardened  cam,  against  which  a  roller  on  the  carriage  is  drawn 
by  a  heavy  spiral  spring.  After  the  nose  section  has  been 
turned,  the  feed  is  automatically  increased  to  3/64  inch  per 
revolution;  this  is  maintained  until  the  band  groove  is  reached, 
which  is  the  end  of  this  cut.  An  automatic  throw-off  is  fitted 
for  dropping  the  feed  at  the  end  of  the  cut.  At  this  point  in 
the  shell  making  the  band  is  pressed  In  place. 

Shell  Band  Turning  Machine 

The  final  machine  in  the  Symington  line  is  the  band  turn- 
ing machine  illustrated  in  Fig.  3.  This  machine  is  of  the  A 
type,  but  carries  very  interesting  tooling  which  makes  it 
quite  different  in  its  operation.  The  closed  end  of  the  shell 
is  gripped  in  the  chuck  on  the  spindle.  The  cross-slide  is  of 
compound  design,  having  a  tool  at  the  front  that  is  fed  in  to 
trim  the  edges  of  the  copper  band;  this  tool  does  not  form  the 
band,  however,  the  band-forming  operation  being  done 
by  the  formed  tool  on  the  inclined  slide  at  the  rear  that  is 
fed  down  with  a  lever  feed.    After  the  band  has  been  brought 
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to  the  right  width  and  the  face  has  been  properly  formed  with 
the  inclined  tool,  a  third  tool  located  on  the  top  of  the  Inclined 
slide  is  brought  over  with  a  hand-lever.  This  is  merely  a 
scraping  tool  that  cleans  off  the  last  vestige  of  copper  band 
that  may  be  clinging  to  the  sides  of  the  shell.  This  completes 
the  machining  of  the  shell. 

The  Symington  machines  may  be  obtained  singly  or  can  be 
furnished  in  unit  batteries,  consisting  of  the  right  number 
of  machines  for  balancing  up  the  different  operations. 

TABLE  SHOWING  OPERATIONS  IN  MAKING  A  TYPICAL  SHELL 
ON  SYMINGTON  MACHINES.  WITH  NUMBER  OF  MA- 
CHINES PER  OPERATOR  AND  PRODUCTION 


'l^^° 


Finish-         B 
turn  4 


Turn 
Hand 


Make 
Adapter 


Symlnsrton  F'use  Socket  Machine 
In  adilition  to  the  machines  for  the  production  of  shells, 
the  Symington  line  includes  the  machine  shown  in  Fig.  5, 
which  is  known  as  the  type  H  machine  and  is  for  producing 
fuse  sockets  for  3-inch  shells.  This  machine,  in  common  with 
the  other  machines  in  the  line,  is  a  single-purpose  machine,  al- 
though it  can  be  adapted  to  the  production  of  any  parts  of 
similar  size  and  shape.  Fig.  5  shows  the  machine  as  viewed 
from   the   rear. 

The  features  of  the  machine  are  its  extremely  heavy  spin- 
dle and  other  working  parts.  This  insures  great  rigidity. 
The  machine  operates  on  a  bar  of  2  11/16-lnch  cold-rolled  steel 
that  passes  completely  through  the  hollow  spindle.     The  cut- 


ting tools  are  mounted  in  a  heavy  turret  that  has.  In  the  pres- 
ent instance,  seven  stations.  Any  lateral  feed  necessary  Is 
secured  by  rotating  the  turret  on  its  axis  as  will  be  more  fully 
described   later. 

The  main  spindle  of  the  machine  is  mounted  in  bearings  6 
Inches  long,  and  as  the  spindle  is  6  inches  in  diameter  it  will 
be  seen  that  the  spindle  support  is  very  generous.  The  spindle 
la  ground  to  size  and  runs  in  babbitt  bearings,  bored  and 
scraped.  A  SVi-lnch  hole  runs  through  the  spindle  from  end 
to  end,  thus  providing  for  carrying  stock  up  to  Z%  inches 
diameter.  For  the  present  job,  steel  2  11/16  Inches  diameter 
is  used  and  is  held  by  a  spring  collet  with  tapered  nose  that 
is  closed  by  being  pushed  into  a  taper  sleeve,  just  as  in  gen- 
eral screw  machine  practice.  The  stock  Is  fed  and  the  chuck 
opened  and  closed  by  hand  from  the  front  of  the  machine. 
This  is  a  ratchet  type  of  stock  feed  and  similar  to  that  used 
on  several  standard  hand  screw  machines. 

The  Turret 
The  turret  shaft  is  behind  and  below  the  main  spindle,  and 
so  located  that  the  spindle  line  and  the  turret  line  are  at  an 
angle  of  thirty  degrees  from  the  horizon tol.  The  forward 
feed  of  all  tools  is  secured  by  advancing  the  turret  shaft, 
turret  and  tools.  The  drive  of  the  machine  la  from  a  two- 
speed  countershaft,  down  to  a  5-inch  face  pulley  on  the  stock 
feed  shaft  below  the  spindle.  Integral  with  this  pulley,  is 
the  drive  pinion  that  engages  the  gear  on  the  spindle  and  thus 
furnishes  the  drive. 

On  the  turret  are  seven  tool  stations  placed  at  various  dis- 
tances according  to  the  space  required  for  the  tools  for  each 
station.  All  seven  tools,  however,  are  spaced  within  an  arc 
of  270  degrees  so  that  the  rest  of  the  space  is  left  clear  for  chip 
room.  The  indexing  is  done  by  hand,  using  the  handles  on 
the  turret  stop  disk  at  the  extreme  right-band  end  of  the 
machine  as  viewed  in  Fig.  5.  The  turret  is  locked  at  each 
station  by  a  wide  tongue  on  the  bracket  at  the  front  and  the 
engagement  of  this  tongue  in  a  slot  in  the  turret  locks  it  In 
position.  The  slots  In  the  turret  are  fitted  with  hardened 
steel  inserts.  The  locking  tongue  is  withdrawn  with  a  hand- 
lever,  and  when  in  engagement  Is  held  with  a  stiff  spiral 
spring.  The  turret  stop  disk  also  carries  stops  for  limiting 
the  turret  travel  for  each  station.  While  the  turret  shaft 
power  feed  is  used  for  bringing  the  tools  up  nearly  to  the 
limit  of  their  cut,  the  hand  feed  is  used  for  finishing  each 
cut.    The  extreme  length  of  turret  travel  is  seven  Inches. 

The  tools  are  located  around  a  13-lnch  circle.  For  certain 
of  the  operations,  where  forming  or  recessing  tools  are  to  be 
used,  it  is  necessary  to  give  the  tools  lateral  feed.  This  is 
accomplished  by  rotating  the  turret  slightly,  thus  carrying 
the  tools  sideways  for  the  cut.  In  making  this  fuse  socket, 
three  of  the  seven  operations  require  side  travel  of  the  tools 
On  the  inner  face  of  the  turret  disk  are  three  one-Inch  steel 
pins,  each  two  inches  long.  One  of  these  pins  is  shown  In 
Fig.  5.  -A.t  the  time  of  Indexing  for  one  of  these  side  feeding 
operations,  the  locking  tongue,  instead  of  dropping  Into  the 
deep  slot  in  the  turret,  drops  into  a  shallow  groove,  the  func- 
tion of  which  Is  to  engage  the  tongue,  and  lightly  hold  the 
turret  in  position  while  the  tools  are  entering,  but  permits 
the  tongue  to  slip  out  when  the  turret  is  turned.  The  pins  in 
the  turret  disk,  previously  described,  engage  in  a  hole  in  the 
side  of  the  turret  operating  slide  at  the  extreme  right  of  the 
machine.  This  carriage  Is  operated  by  hand,  and  by  recipro- 
cating It  the  pin  connection  to  the  turret  disk  causes  the 
turret  to  turn  and  the  tools  to  describe  an  arc  In  the  work. 
The  limit  of  rotation  is  reached  when  the  set-screws  on  the 
edge  of  the  turret  disk  strike  the  square  stop  stud  that  ex- 
tends from  the  frame  of  the  machine. 
Tools 
The  operations  In  making  the  fuse  socket  are  shown  in 
Fig.  6,  and  after  feeding  the  stock  arc:  first,  rough-drilling 
with  a  two-diameter  drill;  second,  boring  inside  to  size;  third. 
Internal  necking  and  outside  forming;  fourth,  tapping;  fifth, 
cutting  external  thread  with  die;  sixth,  finishing  the  taper 
seat  with  internal  tool;  and  seventh,  forming  outside  and 
cutting  off. 
On  the  third,  sixth  and  seventh  operations,  the  cross-feeding 
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operation  just  described  is  necessary.  A  lubricant  pump  at 
the  rear  of  the  machine  carries  oil  to  the  cutting  tools.  This 
machine  will  turn  out  fuse  sockets  complete  from  bar  stock 
at  the  rate  of  twelve  per  hour. 


SHEPHERD-PRINCE   "MASTER"  WRENCH 

The  "Master"  wrench  which  is  a  recent  product  of  the 
Shepherd-Prince  Co.,  Inc.,  18  E.  41st  St.,  New  York  City,  has 
been  designed  in  such  a  way  that  it  works  equally  well  on 
square  or  hexagonal  nuts  and  pipe  or  other  cylindrical  pieces, 
adjusting  itself  for  all  different  sizes  which  come  within  its 
range.  It  will  be  noticed  that  the  wrench  is  composed  of  only 
two  parts  and  these  cannot  become  separated.  This  wrench 
is  made  of  drop-forged  machine  steel  and  finished  in  black 
enamel  and  polished  steel. 

In  applying  the  wrench  to  a  nut,  it  is  held  with  the  head 
down  to  allow  the  sliding  jaw  to  drop  to  the  position  which 


Bhepherd-Prince  "Master"  Wrench  for  turnjns  Square,  Hexagonal  and 
Kound  Nuts  and  Fittings  of  Tarious   Sizes 

gives  an  opening  of  the  maximum  width.  The  wrench  is  then 
pushed  forward  until  the  nut  or  other  part  to  be  turned 
engages  both  jaws.  To  tighten  a  nut  or  pipe  fitting,  the 
wrench  is  held  with  the  sliding  jaw  at  the  top;  conversely, 
the  loosening  of  a  nut  is  done  with  the  sliding  jaw  at  the 
bottom.  On  each  side  of  the  wrench  there  is  a  small  arrow 
which  indicates  the  proper  direction  In  which  to  turn  the 
wrench  when  in  either  of  these  positions. 


ZANDER   UNIVERSAL  ELECTRIC   TEST 
INDICATOR 

The  universal  electric  test  indicator  illustrated  and  de- 
scribed herewith  is  in  reality  an  attachment  for  the  standard 
surface  gage  used  by  machinists  and  toolmakers.  Its  purpose 
is  to  save  the  operator  from  eye  strain  while  watching  for  the 
contact  of  the  surface  gage  needle  with  the  work  which  is 
being  trued  up.  With  this  tool,  the  moment  the  ball  point 
of  the  needle  touches  the  highest  point  on  the  work,  either 
Internal  or  external,  an  electric  light  flashes  in  the  end  of 
the   tube,   thus   indicating   the   direction   in   which   the   work 


Fig.   2.    Xander  Electric  Test  Indicator  proTlded  with  Holder  to  mount 
in    Xoolpost 

must  be  moved.    When  a  perfectly  true  position  has  been  ob- 
tained, the  light  will  burn  continuously. 

This  Indicator  is  extremely  sensitive,  as  the  lightest  touch 
of  the  needle  with  the  work  will  cause  the  electric  light  to 
flash.  The  tool  is  self-contained,  the  electric  battery  being 
enclosed  in  the  main  body  of  the  indicator  so  that  it  can  be 
connected  with  the  electric  light  bulb  without  requiring  the 
use  of  external  wires  or  connectors  of  any  kind.  The  battery 
can  be  renewed  at  small  expense,  but  it  has  a  capacity  for 
several  months'  hard  service  before  it  is  worn  out.  A  holder 
is  furnished  for  use  with  the  Indicator,  which  provides  for 
mounting  it  in  the  toolpost  of  a  machine  in  cases  where  it 
would  be  inconvenient  to  use  a  surface  gage.  This  tool  has 
been  developed  by  J.  G.  Xander,  30  N.  9th  St.,  Reading,  Pa. 


Fig.    1.     Xander    Electric    Test    Indicator    mounted 


SCHATZ   UNIVERSAL   ANNULAR  BALL 
BEARING 

An  annular  ball  bearing  which  is  capable  of  sustaining  a 
thrust  load  equal  to  50  per  cent  of  the  rated  radial  load  in 
either  direction  and  without  adjustment,  has  re<'ently  been 
developed  by  the  Schatz  Mfg.  Co.,  Poughkeepsie,  N.  Y.  This 
bearing  is  known  as  the  Schatz  universal  annular  ball  bear- 
ing, and  its  ability  to  withstand  end  thrusts  is  due  to  the 
arrangement  of  the  outer  race  which  provides  two  points  of 
contact  for  the  balls.  As  a  result,  the  balls  have  three  points 
of  contact,  two  of  which  are  in  the  outer  race  rings  and  the 
third  in  the  inner  race  ring. 

The  outer  race  is 
made  in  two  parts, 
each  of  which  has 
a  curved  recess 
generated  on  the 
inner  periphery  to 
form  the  raceways 
for  the  balls.  This 
explains  how  each 
ball  obtains  a  two 
point  contact  on 
the  outer  race.  The 
usual  form  of  ball 
track  is  generated 
on  the  outside  of 
the  cone  or  inner 
race  ring,  and  is 
designed  to  provide 
precise  co-axial  ro- 
tation. The  curva- 
ture of  the  race- 
ways is  4  per  cent 
greater  than  that 
of  the  balls,  so  that 
a  theoretical  point  contact  is  secured.  The  two  points  of 
contact  on  the  outer  race  are  so  arranged  that  lines  drawn 
through  them  and  intersecting  at  the  center  line  of  the  bearing 
form  equal  angles  with  the  center  line  of  the  bearing.  The 
contact  point  on  the  inner  ring  is  located  on  the  center  line 
of  the  bearing,  and  the  three-point,  contact  provided  affords  a 
triangular  support,  the  resultant  of  which  is  in  a  direction 
that  enables  the  high  thrust  loads  to  be  carried.  The  condi- 
tion will  be  understood  by  referring  to  Fig.  2.  Although  this 
cannot  properly  be  called  a  thrust  bearing,  the  capacity  for 
thrust  loads  is  sufliciently  high  so  that  in  many  cases  it  is 
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unnecessary  to  provide  a  separate 
thrust  bearing. 

The  outer  race  rings  are  a 
pressed  fit  in  the  case,  and  after 
assembling,  the  case  is  closed  over 
the  rings,  thus  fixing  the  rel- 
ative positions  between  different 
parts  of  the  bearing.  The  ball 
separator  is  made  of  pressed  steel 
and  is  of  a  self-locking  design 
which  does  away  with  the  neces- 
sity of  using  rivets.  The  princi- 
ple upon  which  the  separator  is 
constructed  allows  the  maximum 
number  of  balls  to  be  used,  and 
also  supports  them  upon  their 
axes  of  rotation  or  at  the  points 
of  minimum  friction  and  wear.  The  accuracy  of  the  balls  is 
checked  to  be  sure  that  they  come  within  limits  of  0.0001  inch, 
and  the  surface  finish  is  carefully  inspected  to  insure  smooth 
and  quiet  running.  All  parts  are  made  of  high  carbon  chrome 
alloy  steel  with  the  exception  of  the  case  and  ball  separator. 
The  dimensions  of  the  bearings,  such  as  the  diameter,  width, 
bore,  etc.,  are  in  accordance  with  international  standards,  so 
that  the  bearings  are  interchangeable  with  those  of  other 
makes.     S.  A.  E.  standards  are  used  throughout. 


BOX   DRILL   JIG   FOR   REAR   AXLE 
HOUSINGS 

The  Gem  City  Machine  Co.,  Springfield,  Ohio,  has  recently 
developed  a  box  drill  Jig  for  use  in  drilling,  reaming,  tapping, 
chamfering  and  spot-facing  holes  in  automobile  rear  axle 
housings.  It  will  be  seen  from  the  illustration  which  accom- 
panies this  description  that  the  Jig  swings  on  trunnions  fitted 
in  the  cradle  or  base,  and  that  the  base  is  equipped  with  index 
pins  for  locating  the  Jig  in  any  of  five  positions.  There 
is  an  index  pin  at  each  side  of  the  base  and  these  pins  are 
operated  simultaneously  by  a  single  hand-lever. 

The  rear  axle  housing  is  put  in  the  Jig  through  an  opening 
covered  by  a  hinged  and  latched  lid;  and  the  work  is  held  in 


Oem  City  Box  SriU  Jig  lor  Us 
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place  by  means  of  hardened  steel  plugs  which  insure  positive 
location.  All  parts  of  the  jig  which  are  subject  to  wear  are 
hardened  and  ground  to  size,  thus  greatly  reducing  the  possi- 
bility of  inaccuracy  of  the  work  as  a  result  of  wear.  At  the 
bottom  of  the  jig  there  is  an  interchangeable  plate  which  has 
one  direct  and  one  angle  hole.  This  plate  may  be  interchanged 
from  one  end  of  the  jig  to  the  other  and  gives  a  positive 
location  of  the  holes.  The  weight  of  the  tool  is  1100  pounds 
and  it  is  equipped  with  rollers  carried  by  hardened  and 
ground  steel  pins.  These  rollers  run  on  tracks  which  carry 
the  Jig  under  the  machine  and  also  enable  it  to  be  easily  run 
back  to  remove  the  work. 


SCHUCHARDT  &  SCHUTTE  DIVIDED 
MACHINE   VISE 

To  save  time  which  is  often  lost  in  looking  for  suitable 
straps  to  secure  a  piece  of  work  to  a  machine  table,  and  to 
extend  the  capacity  of  the  machine  vise  so  that  it  will  hold 
work  of  any  size,  Schuchardt  &  SchUtte,  90  West  St.,  New 
York  City,  designed  the  divided  machine  vise  shown  in 
the  accompanying  illustration.  It  will  be  seen  that  al- 
though the  gripping  surfaces  of  the  jaws  are  vertical,  their 
supporting  bearings  are  Inclined  downward,  and  when  the 
jaws  are  tightened  up  on  the  work  this  downward  inclination 
overcomes  any  possible  tendency  of  the  work  to  rise  from  the 
table.  As  a  result.  It  is  unnecessary  to  resort  to  the  practice  of 
hammering  the  work  down  into  place  after  it  has  been  clamped 
on  the  platen. 

It  will  be  evident  that  while  the  two  parts  of  this  tool  con- 
stitute the  equivalent  of  a  standard  machine  vise,  the  divided 


Schuchardt   tc  Schutte   Divided   Machine    ViM 

construction  enables  the  two  parts  to  be  secured  to  the  platen 
in  suitable  positions  to  accommodate  any  size  of  work  that 
comes  within  the  capacity  of  the  machine  on  which  the  vise 
is  used.  By  setting  the  jaws  at  the  required  angle,  this 
divided  vise  may  also  be  employed  for  holding  tapered  or 
angular  work.  It  will  also  hold  thin  plates  without  danger  of 
distortion.  This  vise  is  suitable  for  use  on  planers,  milling 
machines,  shapers,  slotters,  drill  presses,  and  all  other  types 
of  machine  tools  provided  with  tables  having  the  usual  arrange- 
ment of  Tslots  for  clamping  down  the  work. 

PEERLESS   HIGH-SPEED  HACKSAW 

The    Peerless    high-speed    hacksaw    built    by    the    Peerless 

Machine  Co.,  1611  Racine  St.,   Racine,   Wis.,   is  designed   to 

operate  at  a  speed  of  250  revolutions  per  minute.    Working 

at  this  rate  it  is  suitable  for  cutting  low  carbon   steel,  soft 


Fie.    I.     Front    View    of    Peerleu    HifhipMd    Hackaaw 
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Opposite    Side   of   Hacksaw    shown    in   Fig. 


metals  of  numerous  kinds,  fiber,  hard  rubber,  and  a  variety 
of  other  materials.  The  machine  is  built  for  both  heavy  and 
light  work,  and  it  w^ill  be  evident  from  the  illustrations  that 
ample  strength  is  provided  for  severe  conditions  of  service; 
but  the  machine  is  so  sensitive  that  common  blades  8  by  % 
by  0.027  inch  in  size,  of  the  kind  used  in  hand  frames,  can  be 
successfully  driven  when  the  machine  is  running  at  a  speed 
of  125  revolutions  per  minute.  At  this  speed,  1-inch  round 
cold-rolled  steel  can  be  cut  in  less  than  one  minute.  Tests 
have  also  been  conducted  to  determine  the  possibility  of  cut- 
ting sheet  steel  1/16  inch  thick,  that  is  one  of  the  most  severe 
tests  to  which  the  sensitiveness  of  the  machine  could  be  sub- 
jected, and  the  results  of  such  tests  are  said  to  have  been 
favorable.  The  use  of  thin  blades  results  in  a  substantial 
saving  of  the  amount  of  material  wasted  by  each  cut,  and  this 
is  a  particularly  important  consideration  at  the  present  time, 
owing  to  the  scarcity  and  excessive  cost  of  high-speed  steel. 

It  will  be  seen  that  the  frame  of  the  machine  is  of  the 
cabinet  type  which  affords  ample  strength  and  avoids  danger 
of  springing  the  machine  in  cutting  heavy  work.  The  bottom 
of  the  cabinet  forms  a  tank  for  the  cutting  compound,  and 
the  pump  is  located  inside  of  the  cabinet  where  it  is  out  of 
the  way.  The  cutting  compound  and  chips  are  collected  in  a 
separate  pan  located  just  inside  of  the  door  in  the  cabinet; 
the  chips  are  held  in  this  pan  and  the  cutting  compound 
escapes  into  the  reservoir.  A  point  should  be  made  of  empty- 
ing the  chip  pan  every  morning  when  all  the  cutting  compound 
has  drained  off  from  the  chips,  leaving  them  dry,  as  this  is 
the  means  of  saving  cutting  compound  and  of  insuring  uniform 
operation.  The  saw  blade  travels  on  the  center  line  of  the 
saw  guide  and  connecting-rod,  so  that  there  is  no  chance  for 
any  side  pull.  The  blade  is  secured  by  a  clamping  device 
which  holds  it  at  each  end  with  straight  hardened  steel  pins; 
and  the  saw  tightener  is  designed  in  such  a  way  that  it  also 
provides  for  holding  saw  blades  of  various  lengths.  The  table 
lias  T-slots  at  each  side  of  tlie  vise  by  means  of  which  irregu- 
lar-shaped work  can  be  clamped.  The  vise  is  of  the  quick- 
acting  type  and  has  a  screw  adjustment  of  1  inch,  the  screw 
being  enclosed  to  protect  it  from  damage  when  setting  up 
heavy  bars  on  the  machine.  A  quick-acting  attachment  is 
used  when  cutting  flat  pieces,  which  prevents  the  jaws  from 
tilting. 

The  feed  mechanism  is  operate.d  by  a  spring  which  is  so 
arranged  that  it  has  exactly  the  same  effect  as  if  a  weight 
were  employed;  the  feed  pressure  may  be  instantly  changed 
by  means  of  a  lever  located  at  the  left-hand  side  of  the  ma- 
chine.    When  this  lever  is  down,  there  is  no  pressure  on  the 


blade,  and  with  the  lever  in  the  top  notch  the  feed  pressure 
on  the  blade  is  125  pounds.  The  blade  is  automatically  lifted 
from  the  work  on  the  idle  stroke  by  means  of  a  spring,  and 
there  is  a  cam  on  the  main  shaft  which  only  allows  the  feed 
pressure  to  act  on  the  cutting  stroke.  At  the  end  of  the  cut- 
ting stroke  the  cam  releases  the  feed  pressure  and  the  frame 
is  automatically  raised  to  clear  the  blade  from  the  work 
until  the  end  of  the  idle  stroke  is  reached.  The  action  of  the 
mechanism  is  entirely  positive,  making  it  impossible  for 
either  the  feed  pressure  to  be  applied  or  the  blade  to  drag 
over  the  work  on  the  idle  stroke. 

The  feed  mechanism  is  controlled  by  the  belt  shifting  lever. 
When  the  belt  starts  to  shift,  the  machine  commences  opera- 
tion, but  the  feed  does  not  come  into  action  until  the  belt  has 
been  shifted  through  three-quarters  of  its  movement.  At  this 
point  the  feed  mechanism  is  thrown  into  action.  In  starting 
to  cut  on  a  square  corner,  when  using  the  extreme  feed  pres- 
sure and  a  coarse  tooth  saw  blade,  it  is  advisable  to  take  hold 
of  the  handle  of  the  saw  guide  and  allow  a  light  feed  pres- 
sure to  be  applied  on  the  cutting  stroke  until  the  square 
corner  of  the  work  has  been  removed;  otherwise  there  may  be 
danger  of  breaking  the  teeth  of  the  saw.  An  alternative  method 
of  doing  the  same  thing  consists  of  releasing  the  feed  lever 
at  the  left-hand  side  of  the  machine,  so  that  there  is  absolutely 
no  pressure  on  the  feed,  and  then  slowly  raising  the  lever  so 
that  the  pressure  is  gradually  applied  to  the  blade.  In  this 
way  the  most  delicate  piece  of  work  can  be  cut,  as  any  desired 
feed  pressure  may  be  instantly   obtained. 

In  case  the  saw  blade  should  break,  the  saw  frame  cannot 
drop.  Should  the  blade  break,  the  rate  of  feed  is  increased 
until  a  position  is  reached  corresponding  to  the  completion 
of  the  cut,  at  which  point  the  machine  is  automatically  stopped 
in  the  same  way  as  if  the  blade  had  not  broken.  As  the  feed 
mechanism  is  controlled  by  the  belt  shifter,  the  feed  is  always 
released  before  the  machine  stops.  A  height  gage  may  be 
provided  for  cutting  any  size  of  work,  and  the  gage  can  be  set 
so  that  the  frame  is  always  brought  into  position  ready  for 
the  next  cut.  All  that  is  necessary  is  to  loosen  the  vise,  shift 
tlie  stock,  and  commence  taking  another  cut.  The  machine 
is  also  provided  with  a  depth  gage  for  automatically  stopping 
it  at  any  desired  depth  of  cut;  when  stopped,  the  saw  frame 
automatically  rises  to  the  starting  point,  which  saves  a  con- 
siderable amount  of  time  in  preparing  for  taking  the  next  cut. 
When  a  number  of  machines  are  being  looked  after  by  one 
man,  the  raising  of  the  saw  frame  serves  as  a  signal  to  notify 
him  that  the  cut  is  completed. 


RYERSON  PNEUMATIC  SPRING  BANDING 
PRESS 

One  of  the  recent  additions  to  the  machinery  line  of  Joseph 
T.  Ryerson  &  Son,  Chicago,  111.,  is  the  pneumatic  spring  band- 


Pneumatic  Spring  Banding  Press  made  by  Joseph  T.  Ryerson  &  Son 
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ing  press  illustrated  and  described  herewith.  This  press  is 
particularly  adapted  for  railroad  and  commercial  spring  manu- 
facturing and  repair  shops  that  are  not  equipped  with  hy- 
draulic power.  The  air  cylinders  are  of  such  a  size  that  with 
compressed  air  at  a  pressure  of  100  pounds  per  square  inch,  a 
pressure  of  60  tons  Is  exerted  on  the  rams.  By  means  of  both 
horizontal  and  vertical  rams  a  positive  pressure  of  predeter- 
mined Intensity  is  e.xerted  on  the  spring  band  which  insures 
uniform  results  and  a  rapid  rate  of  production.  Each  machine 
is  furnished  complete  with  three-way  hand-operated  valves 
and  pressure  gages.     The  weight  of  the  press  is  G.500  pounds. 


MOLINE   HIGH-SPEED   MILLING   MACHINE 

The  four-spindle  vertical  milling  machine  which  forms  the 
subject  of  this  des^:ription  is  a  recent  product  of  the  Moline 
Tool  Co.,  Moline,  111.  Reference  to  the  illustration  will  make 
it  evident  that  the  design  embodies  a  number  of  the  same 
principles  employed  in  the  construction  of  multiple  spindle 
drilling  machines  of  this  company's  manufacture.  The  spin- 
dles are  driven  by  the  standard  Moline  spiral  gear  drive,  and 
the  heads  are  traversed  toward  or  away  from  each  other  by 


High-speod    Mi\liiig   Machine   built   by   tlie    Molino   Tool   Co. 

right-  and  left-hand  cam  grooves  in  a  shaft  located  below 
the  drive.  Only  hand  feed  is  provided,  as  the  machine  is  In- 
tended for  light  work,  and  quick  operation  is  the  point  of 
greatest  importance.  The  table  is  provided  with  T-slots  and 
may  be  made  plain  or  with  oil  grooves  as  required.  Machines 
of  this  type  can  be  built  with  special  heads  and  equipped  with 
any  desired  number  and  arrangement  of  spimiles  to  meet  the 
requirements  of  the  work. 


GARDNER   DISK  AND  RING-WHEEL 
GRINDER 

The  Gardner  Machine  Co.,  Beloit,  Wis.,  has  recently  added 
to  its  line  a  combination  disk  and  ring-wheel  grinder  which 
has  been  developed  from  the  regular  No.  6  Gardner  machine. 
The  special  feature  consists  of  the  provision  of  a  work-table 
at  the  left-hand  end  of  the  grinder;  the  top  of  this  table  is 
20  inches  wide  by  30  inches  long,  and  it  is  provided  with  the 


Gardner  Special  Mo.   6  Combination   Diik   and   Rin(-wheel   Orlader 

usual  form  of  T-slots  for  securing  the  work  or  fixtures  in 
place.  The  table  has  a  longitudinal  travel  of  20  inches,  which 
is  obtained  by  turning  a  handwheel  at  the  front  of  the  ma- 
chine. This  handwheel  rotates  a  shaft  and  pinion  which 
meshes  with  a  rack  attached  to  the  under  side  of  the  table. 
The  feed  toward  the  wheel  is  actuated  by  a  finely  threaded 
screw  which  carries  a  crank,  the  length  of  travel  being  6 
inches.  All  parts  of  the  mechanism  which  are  subject  to  wear 
have  guards  which  provide  for  the  exclusion  of  dust  and  grit. 
The  machine  is  equipped  with  an  IS-inch  abrasive  ring 
wheel  held  in  one  of  the  Gardner  "Perfection"  chucks;  and 
the  work  to  be  ground  is  mounted  on  the  table  and  fed  over 
the  wheel  in  the  usual  way.  The  right-band  end  of  the  spin- 
dle Is  equipped  with  a  26-inch  abrasive  disk  wheel.  A  univer- 
sal lever  feed  table  provides  for  holding  the  work  ground  by 
this  wheel.  Both  the  disk  wheel  and  ring  wheel  are  enclosed 
in  dust  hoods  that  are  connected  to  an  exhaust  system  at  the 
rear  of  the  machine.  The  spindle  is  2  inches  in  diameter 
and  the  driving  pulley  S  inches  in  diameter  with  a  face  width 
of  8V4  inches.  The  equipment  of  the  machine  includes  a  26- 
inch  disk  wheel  press  and   the  countershaft. 


DETROIT  BUTT  WELDING  MACHINE 
The  type  P  butt  welder  which  Is  illustrated  and  described 
herewith  is  manufactured  by  the  Detroit  Electric  Welder  Co., 
Detroit,  Mich.  The  features  of  the  machine  are  the  extreme 
simplicity  of  construction  combined  with  ease  of  operation, 
and  a  capacity  for  handling  a  wide  range  of  work.  The  rated 
capacity  is  for  welding  together  two  pieces  of  iron  \  inch 
in  diameter,  but  the  actual  capacity   is  .  ,in.;i,i..rntitv   i-r..,t..r 


Fi(.   1.     Cloa*  View  of  Mrchaslam  o(  Detrelt   Electric  Batt  Weldinc   MachlM 


534 


MACHINERY 


February,  1916 


In  addition  to  the  welding  of  iron,  the  machine  is  also  suita- 
ble for  welding  copper  and  brass. 

One  of  the  important  features  of  this  welder  is  the  equaliz- 
ing table  with  which  it  is  equipped.  By  turning  a  handle, 
the  table  may  be  moved  either  horizontally  or  vertically  to 
suit  the  convenience  of  the  operator,  thus  permitting  a  care- 
ful adjustment  of  the  electrodes  and  the  production  of  a  weld 
of  the  maximum  efficiency.  A  stop  is  provided  on  the  sta- 
tionary frame  of  the  machine  so  that  the  length  of  the  metal 
on  each  consecutive  operation  is  the  same  unless  it  is  desired 
to  be  otherwise.  The  jaws  and  electrodes  are  both  water- 
cooled,  which  insures  the  maximum  life  of  these  parts,  and 


Fig.    2.     Detroit    Type    P    Electric    Butt    Welding    Machine 

the  clamping  levers  are  adjusted  to  meet  the  requirements  of 
different  work  by  simply  turning  an  eccentric  bushing.  The 
upsetting  lever  Is  provided  with  a  similar  form  of  adjustment. 
Eight  heat  controls  are  provided  which  furnish  any  required 
temperature. 


UNITED   STATES   HAND   MILLER 

The  hand  milling  machine  that  forms  the  subject  of  the 
following  description  is  built  by  the  United  States  Machine 
Tool  Co.,  which  is  the  machinery  department  of  the  United 
States  Electrical  Tool  Co.,  Sixth  Ave.  and  Mount  Hope  St., 
Cincinnati,  Ohio.  The  design  and  features  of  the  machine  are 
apparent  from  the  illustration,  and  for  this  reason  the  follow- 
ing description  is  confined  to  an  outline  of  the  principal 
dimensions  and  capacity  of  the  tool. 

The  principal  dimensions  are  as  follows:  Size  of  table  in- 
side oil  grooves,  5  by  22  inches;  maximum  adjustment  of  table 
under  spindle,  16  inches;  maximum  adjustment  of  table  in 
line  with  spindle,  7  inches;  maximum  table  feed  with  hand- 
lever,  6  inches;  maximum  table  feed  with  crank,  16  inches; 
vertical  lever  feed  of  spindle  head,  5  inches;  size  of  T-slots, 
%  inch  in  width;  size  of  tight  and  loose  pulleys  on  counter- 
shaft, 8  Inches  in  diameter  by  3Vi  inches  face  width;  diame- 
ter of  pulley  on  back  shaft,  6  inches;  floor  space  occupied  by 
machine,  27  by  37  Inches;  and  net  weight,  900  pounds. 

The  standard  spindle  furnished  with  the  machine  is  bored 
No.  9  Brown  &  Sharpe  taper,  but  spindles  bored  No.  10  Brown 
&  Sharpe  taper  can  be  furnished  to  special  order.  It  will  be 
of  interest  to  note  that  the  top  of  the  table  can  be  brought  on  a 
level  with  the  center  of  the  spindle.  The  pulleys  on  the  spin- 
dle end  of  the  back  shaft  are  interchangeable,  and  with  a 


three-step  cone  pulley  having  steps  7,  8'/^  and  10  inches  in 
diameter,  six  spindle  speeds  of  96,  138,  197,  268,  383,  and  547 
revolutions  per  minute  are  available.  With  a  two-step  cone 
pulley  having  steps  7  and  10  inches  in  diameter,  four  spindle 
speeds  of  96,  197,  268,  and  547  revolutions  per  minute  are 
available.  The  cone  pulleys  on  the  countershaft  and  back 
shaft  are  of  the  same  size. 


NEW  MACHINERY  AND  TOOLS  NOTES 

Hydraulic  Press:  Mackintosh,  Hemphill  &  Co.,  Pittsburg, 
Pa.  This  machine  was  designed  and  built  for  the  Knox 
Pressed  and  Welded  Steel  Co.,  WTieatland,  Pa.  It  has  a 
pressure  capacity  of  400  tons  and  weighs  160,000  pounds. 

Cuttlng-off  Machine:  Etna  Machine  Co.,  Toledo,  Ohio.  A 
heavy-duty  machine  adapted  for  cutting  off  solid  and  tubular 
stock  up  to  5  inches  in  diameter.  The  stock  is  held  in  a 
push-in  collet  which  is  bushed  down  to  hold  different  sizes 
of  w-ork. 

Scrap  Baling  Machine:  Tempus  Reclaiming  &  Mfg.  Co.,  25 
N.  7th  St.,  Philadelphia,  Pa.  A  hydraulic  machine  for  use 
in  baling  sheet  metal  scrap,  which  produces  bales  of  square 
cross-section  by  the  application  of  pressure  at  the  top  and 
at  one  end. 

Irregular  Curve  Ruler:  Keuffel  &  Esser  Co.,  Hoboken, 
N.  J.  A  flexible  ruler  for  irregular  curves.  The  ruling  edge 
is  made  of  black  xylonite  and  a  metal  wire  at  the  opposite 
edge  provides  for  holding  the  ruler  to  the  shape  in  which  it 
has  been  set. 


Hand   Milling   Machine   made   by   the   United  States  Electrical   Tool   Co. 

Expansion  Shield  for  Lag-screws:  Diamond  Expansion 
Bolt  Co.,  90  West  St.,  New  York  City.  A  shield  intended  for 
use  on  lag-screws  which  are  subjected  to  heavy  loads.  The 
shield  enables  screws  to  be  placed  in  materials  that  do  not 
afford  a  good  grip  for  the  threads. 

Face  and  Tool  Grinder:  Mummert-Dixon  Co.,  Hanover,  Pa. 
This  is  a  multiple-purpose  machine.  At  one  end  there  is  an 
arbor  wliich  carries  a  coarse  and  a  fine  oilstone  for  use  in 
sharpening  cutting  tools.  At  the  otlier  end  of  the  machine 
there  is  a  face  grinding  wheel  for  general  grinding  operations. 

Forcing  Press:  Metalwood  Mfg.  Co.,  Detroit,  Mich.  A 
horizontal  forcing  press  designed  to  give  a  high-speed  stroke 
and  quick  return.  The  machine  may  be  provided  with  belt 
drive,  direct-current  motor  drive,  or  arranged  for  connection 
with  an  accumulator.  The  pump  is  of  the  duplex  type  with 
the  body  made  of  bronze. 
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Electric  Welder:  National  Electric  Welder  Co.,  Warren, 
Ohio.  A  macliine  designed  for  the  purpose  of  welding  the 
ring  section  to  the  rim  of  pressed  steel  pulleys.  In  perform- 
ing the  welding  operation  one-half  of  the  pulley  rim  Is  locked 
to  a  rotating  carrier  with  the  ring  section  and  spokes  in 
place,  after  which  the  welding  operation  is  performed. 

Planer  Controller:  Cutler-Hammer  Mfg.  Co.,  Milwaukee, 
Wis.  A  mechanical  controller  for  use  on  planers  equipped 
with  reversing  electric  motor  drive.  The  chief  advantage 
claimed  for  the  mechanical  device  is  that  it  will  be  more 
readily  understood  by  the  average  planer  operator  than  an 
electrical  device,  and  as  a  result  it  will  receive  the  proper 
care  and  adjustment. 

High-duty  Lathe:  Duff  Mfg.  Co.,  Pittsburg,  Pa.  A  machine 
particularly  adapted  for  turning  work  of  small  diameter.  The 
swing  over  the  saddle  is  12  inches,  and  work  may  be  turned 
which  is  of  any  diameter  below  12  inches  at  approximately 
the  most  efficient  cutting  speed.  The  machine  may  be  driven 
by  a  silent  chain,  it  may  be  arranged  for  group  drive  from  a 
common  lineshaft,  or  a  geared  drive  may  be  employed. 

Shaft  Straightening  Press:  Metalwood  Mfg.  Co.,  Detroit, 
Mich.  A  50-ton  press  in  which  the  work  is  held  stationary ; 
the  cylinder  and  ram  which  apply  the  pressure  are  arranged 
to  traverse  along  the  bed  of  the  machine  to  apply  the  load 
at  any  required  point.  The  machine  is  provided  with  a  hand- 
operated  pump  with  automatic  release,  and  the  up  and  down 
movement  of  the  ram  is  controlled  by  air  pressure.  The  ram 
has  a  strolie  of  8  inches  and  the  maximum  distance  between 
centers  is  72  inches. 

Manufacturing  Lathe:  William  B.  Mershon  &  Co.,  Saginaw, 
Mich.  A  lathe  designed  to  meet  the  requirements  of  manu- 
facturing plants  in  which  the  use  of  heavy  speeds  and  feeds 
is  the  rule.  The  swing  over  the  bed  is  22  inches,  and  over 
the  carriage  14  Inches;  the  distance  between  centers  for  an 
8-foot  bed  is  3  feet,  8  inches.  A  silent  chain  drive  is  ordin- 
arily provided  for  transmitting  motion  to  the  feed,  but  a  belt 
may  be  substituted  if  desired.  The  weight  of  the  machine 
with  an  8-foot  bed  is  approximately  4000  pounds. 

Single-purpose  Lathe:  Duplex  Printing  Press  Co.,  Battle 
Creek,  Mich.  A  machine  developed  to  meet  the  requirements 
of  shell  turning.  The  design  follows  conventional  lines,  the 
chief  aim  of  the  designer  having  been  to  produce  a  rigid 
machine  capable  of  meeting  the  severe  service  conditions 
which  exist  in  ammunition  factories.  Two  quick  changes  of 
speed  are  provided  by  the  gear-box,  and  there  are  four  changes 
of  feed.  The  swing  over  the  bed  is  19  inches  and  the  swing 
over  the  carriage  ll',o  inclies.  The  capacity  between  cen- 
ters is  34  inches. 

Bench  Milling  Machine:  Bickett  Machine  &  Mfg.  Co.,  1110- 
1112  Richmond  St.,  Cincinnati,  Ohio.  A  tool  designed  for 
splining  and  milling  small  parts  at  high  speed.  Such  pro- 
ducts as  parts  of  rifles,  revolvers,  automatic  machines,  type- 
writers and  sewing  machines  may  be  very  satisfactorily 
handled  on  this  bench  miller.  The  spindle  is  made  of  high 
carbon  steel,  ground  all  over,  and  mounted  in  ball  bearings 
which  are  provided  with  dust-proof  covers.  Both  the  table 
and  knee  are  provided  with  adjustable  stops  and  the  cross- 
feed  knob  is  graduated  to  read  to  0.001  inch. 

Friction  Clutch:  Bicknell-Thomas  Co.,  Greenfield,  Mass.  A 
combination  friction  clutch  and  pulley  which  has  been 
designed  with  a  view  to  avoiding  unnecessary  weight  and  to 
secure  easy  operation.  Other  features  of  the  design  are  the 
provision  of  means  for  making  adjustment  for  wear  and  the 
development  of  a  construction  of  extreme  simplicity.  The 
body  is  keyed  to  the  shaft  and  held  In  position  by  hollow  set- 
screws;  it  carries  two  friction  shoes  wliich  work  on  the  inner 
surface  of  the  rim.  CUitclies  of  this  type  are  made  in  capaci- 
ties ranging  from  4  to  12  horsepower  at  100  K.  P.  M. 

Electric  Cylinder-seam  Welding  Machine:  Toledo  Electric 
Welder  Co.,  Langland  &  Knowlton  Sts.,  Cincinnati,  Ohio.  A 
motor-driven  seam  welding  machine  designed  for  the  purpose 
of  rapidly  welding  the  seams  of  cylinders  made  of  sheet  steel 
or  lead  coated  stock.  It  has  a  capacity  for  welding  a  12-incli 
seam  in  five  seconds,  and  working  at  this  rate  of  production 
the  machine  leaves  a  perfectly  smooth  surface  which  is  ready 
to  be  enameled  or  finished  in  any  other  way.  The  joint  is 
water-  and  gas-tiglit.  To  obtain  the  required  accuracy  when 
producing  duplicate  parts,  pages  are  furnished  to  enable  the 
operator  to  turn  out  product  of  the  re(iuired  dimensions. 

Band  Turning  Machine:  Traylor  lCn.^ineering  &  Mfg.  Co.. 
AUentown,  I'a.  A  machine  for  formiiiK  the  copper  rifling 
bands  on  shrapnel  and  high-explosive  shells.  The  work  is 
held  by  a  positive  opening  and  closing  chuck  operated  by 
compressed  air.  Control  is  afforded  by  a  lever  placed  in  front 
of  the  machine.  The  forming  of  the  copper  baud  is  done 
with  two  tools  which  work  successively.  The  capacity  Is  for 
shells  ranging  from  2  to  (i  inches  in  diameter  and  an  idea  of 
the  rate  of  production  will  be  gathered  from  the  fact  that  the 
band  on  two  ISpound  high-explosive  shells  has  been  com- 
pleted in  50  seconds.  Production  can  be  maintained  at  the 
rate  of  100  shells  per  hour. 


ACCIDENTS  AND  HEALTH 
Protection  of  the  worker  against  ill  health  as  well  as  acci- 
dents is  a  new  extension  of  the  safety  movement  that  is  being 
promoted  by  the  American  Association  for  Labor  Legislation, 
whose  headquarters  are  at  131  E.  23rd  St.,  New  York  City. 
This  extension,  according  to  the  association,  can  be  brought 
about  most  eCfectively  through  a  comprehensive  health  insur- 
ance measure.  Instead  of  placing  all  the  burden  upon  the 
employer,  as  the  workmen's  compensation  laws  have  done, 
the  bill  for  health  insurance  drafted  by  the  association  pro- 
poses to  distribute  the  cost  between  the  employer  and  work- 
men and  to  obtain  a  subsidy  of  one-fourth  the  total  from 
the  state.  When  the  bill  becomes  a  law,  all  manual  workmen 
and  others  earning  less  than  $100  a  month  will  receive  medi- 
cal care  and  sick  benefits  for  not  more  than  twenty-six  weeks 
of  sickness  in  a  year.  The  wife  will  receive  special  attention 
at  childbirth  and  the  family  will  be  assured  of  medical  care 
and  a  small  funeral  benefit  upon  the  death  of  the  wage  earner. 
It  is  believed  that  such  a  measure  will  not  only  protect  the 
workers  when  ill,  but  it  will  also  call  attention  to  the  pos- 
sibility of  preventing  sickness.  Just  as  fire  and  accident  in- 
surance have  stimulated  preventive  measures  in  these  fields. 
Employers  and  others  Interested  in  the  proposed  legislation 
should  obtain  from  the  association  a  copy  of  HrciUh  Insuranrc. 


CARPENTER  THREADING  DIE-HOLDERS 

The  holders  shown  In  Figs.  1  and  2,  which  are  for  use  on 

threading  dies  and  mills  or  other  tools  made  in  the  form  known 

as  prong,  spring  or  acorn  dies,  are  a  recent  product  of  the 

J.    M.    Carpenter    Tap   &    Die   Co..    Pawtucket.    R.    I.        Tools 


Fig.   1.     J.   H.   Carpenter  Thrcadinr  Die-holdc 
of    ProDKt 


rhicb  support*  Onter  £a(U 


made  in  this  form  have  been  defective  to  a  certain  extent  from 
a  lack  of  support  near  the  outer  ends  of  the  prongs  where 
the   work    is   being   done.     The   illustration   of   the   two   dies 


Tit.   i.    A   Simpler   Form   of   the   J.    M.    Carpenter   Thraadlaf   Dle-heldar 

shown  in  Fig.  3  is  proof  of  this  statement,  as  this  Illustration 

was  made  from  dies  that  were  twisted  in  the  condition  shown 

here   from  actual   use,   showing  a  lack   of  support  on  each 

land    or    prong.       These    die-holders,    which    were    patented 

September     28     and     November     9.     1915.     give     this     much 

needed    support  by 

placing  dogs  or  stops  on 

the  adjustable  rings 

which    are   locked    firmly 

to     the     holders.     These 

stops    engage    with    the 

prongs     near     the    outer 

end   on  the  back  side  of 

same,   thus   holding   t  h  e 

prongs   firmly  In   place 

while  they  are  under  the 

strain    of    cutting.      The 

acorn    die    was    first 

brought     out     by     J.     M 

Carpenter     many     years 

ago    and    was    patented      F'«-    '•     Eiampin   of   Titr«ad>iK 

..         -n     ,or,-  ^'"     ">rou»h    Lack    of     Support 
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DEPOSITED   COPPER  PARTS 

There  are  many  parts  that  are  generally  made  from  sheet 
copper  in  which  the  presence  of  a  seam  of  any  kind  is  un- 
desirable, but  in  methods  of  manufacture  that  have  been  com- 
monly employed — particularly  in  the  case  of  tapered  parts  or 
pieces  where  one  tube  surrounds  another — the  presence  of  a 
seam  in  the  work  is  a  practical  necessity.  In  attempting  to 
derelop  a  method  of  manufacture  that  would  avoid  the  neces- 
sity of  having  a  seam  in  the  work,  it  became  evident  that  the 
development  of  some  method  of  depositing  the  copper  electro- 
lytically  would  constitute  an  ideal  means  of  overcoming  the 
difficulty. 

The  method  employed  by  pioneers  in  this  work  consisted  of 
making  a  wax  core  of  the  shape  and  size  of  the  interior  of  the 
part  that  it  was  desired  to  make.  This  core  was  then  made 
one  of  the  terminals  of  an  electrolytic  cell  containing  a  solu- 
tion from  which  copper  would  be  deposited  on  the  core.  A 
film  of  any  desired  thickness  could  be  obtained  by  continuing 
the  operation  for  a  sufficient  length  of  time.  Although  the 
method  just  described  afforded  a  means  of  producing  seamless 
parts,  the  use  of  the  wax  core  had  two  serious  drawbacks. 
First,  it  was  found  difficult  to  deposit  the  copper  uniformly 
on  the  core;  in  many  cases  the  metal  was  found  to  vary  con- 
siderably in  thickness,  and  in  extreme  cases  there  were  small 
holes  extending  right  through  the  metal.  Second,  it  was 
found  that  the  copper  deposited  on  the  wax  core  possessed  a 
relatively  low  tensile  strength. 

These  limitations  of  the  process  suggested  the  possibility  of 
further  improvement  and  the  Cobal  Co.,  Inc.,  29  Thirteenth 
St.,  Long  Island  City,  N.  Y.,  has  developed  a  method  by  which 
the  objectionable  features  of  depositing  the  copper  on  a  wax 
core  have  been  eliminated.  It  consists  of  employing  a  die-cast 
white  metal  core  in  place  of  wax,  as  the  results  of  experi- 
ments have  shown  that  copper  deposited  on  the  metal  core 
will  be  of  uniform  thickness  and  that  the  strength  of  the 
metal  will  be  materially  greater  than  in  cases  where  the  de- 
posit is  made  on  wax. 

The  illustrations  show  examples  of  parts  made  by  the  Cobal 
Co.,  and  will  give  an  idea  of  the  scope  of  the  process.  This 
is  particularly  true  in  the  case  of  the  manifold  for  an  auto- 
mobile engine,  illustrated  in  Fig.  2,  which  shows  what  com- 


Tig.  1.     A  Fev 


making  by  Electrolyti* 


plicated  parts  can  be  made.  The  cross-sectional  view  in  this 
illustration  shows  an  example  of  a  compound  tubular  struc- 
ture. In  producing  such  a  part,  a  core  is  first  made  for  the 
inner  tube  and  the  copper  shell  is  deposited  on  this  core 
in  the  usual  way.  Then  a  second  core  is  cast  around  the 
inner  tube  to  provide  for  depositing  copper  to  form  the  outer 
tube.  On  parts  of  the  general  type  shown  In  Fig.  2,  the 
flanges  are  made  separately  and  electrically  welded  to  the 
ends  of  the  tubes.  In  all  cases,  after  the  copper  has  been 
deposited,   the  work  is  put   in   a  heating   furnace   where   its 


temperature  Is  raised  sufficiently  to  melt  the  white  metal  core 
so  that  it  may  be  poured  out  of  the  copper  tube.  As  the  melt- 
ing point  of  white  metal  is  approximately  600  degrees  F. 
while  that  of  copper  is  1981  degrees  F.,  it  will  be  evident  that 
it  is  an  easy  matter  to  melt  the  white  metal  without  bringing 
the  copper  anywhere  near  the  melting  temperature. 

Among  the  parts  of  the  products  which  the  Cobal  Co.  is 
making  by  this  method,  the  following  may  be  mentioned: 
water  jackets  for  gas  engines,  water-jacketed  gas  intakes  for 


Fig.   2.     Case 


n  which  Double   Tubular  Structure  is  produced  by 
Electrolytic  Deposition  of   Copper 


gas  engines,  tapered  fittings,  elbows,  copper-coated  steel  wire 
and  rollers,  announcer  horns,  fittings  and  tubing  for  phono- 
graphs,  incubator  parts,  etc. 

*     *     • 

NEW  YORK  ANNUAL  AUTOMOBILE  SHOW 

The  fifteenth  annual  automobile  show  held  at  the  Grand 
Central  Palace,  New  York  City,  from  December  31  to  January 
S,  inclusive,  brought  together  a  notable  exhibit  of  products  of 
the  leading  manufacturers  of  motor  cars  and  accessories 
throughout  the  country.  This  annual  motor  show  is  an  event 
of  national  importance.  It  places  before  the  buying  public 
the  new  products  of  an  industry  that  in  a  few  years  has  be- 
come third  in  importance  in  the  manufacturing  of  the  United 
States,  steel  and  cotton  being  first  and  second. 

Four  floors  of  the  Grand  Central  Palace  were  required  to  pro- 
vide space  for  the  cars  and  accessories.  On  the  ground  and 
mezzanine  floors,  the  space  was  given  over  to  complete  cars 
and  chassis.  In  many  cases  the  chassis  and  engine  parts  were 
cut  out  in  such  a  manner  as  to  show  the  operation  of  the  en- 
gine, transmission  and  other  parts  to  advantage.  On  the  third 
and  fourth  floors  were  shown  motor  car  accessories.  These, 
from  the  mechanic's  point  of  view,  were  probably  the  most  in- 
teresting, as  many  novelties  were  included,  and  the  construc- 
tion of  the  devices  shown  were  in  many  cases  made  clear  by 
sectional  cuts  or  disassembled  parts.  A  noteworthy  feature  of 
the  exhibit  was  the  large  number  of  attractive  two-  and  five- 
passenger  cars,  ranging  in  price  from  about  $650  to  $900. 

During  the  past  year  there  has  been  much  discussion  of 
eight,  and  twelve-cylinder  automobile  engines.  Although  a 
multiplicity  of  cylinders  has  advantages,  it  also  has  dis- 
advantages, and  while  a  number  of  cars  shown  were  of  the 
eight-  and  twelve-cylinder  types,  most  of  the  leading  models 
were  of  the  six-cylinder  type.  It  is  apparent  from  the  ex- 
hibition of  cars  that  the  standard  by  which  the  automobile 
engineers  measure  an  engine  is  its  power,  cost  of  production 
and  cost  of  operation  rather  than  by  the  number  of  cylinders. 
According  to  this  standard,  the  six-cylinder  engine  is  probably 
equal  if  not  superior  to  all  others.  The  eight-  and  twelve- 
cylinder  cars  in  use  apparently  give  satisfactory  service,  but 
if  the  1916  show  is  a  criterion,  the  six-cylinder  car  is  here  to 
stay.  The  high-priced  car  of  four  or  five  years  ago,  having  an 
engine  of  twenty-five  to  thirty  horsepower,  has  been  developed 
into  a  car  that  averages  fifty  horsepower  and  costs  consider- 
ably less  than  $2000  fully  equipped.     In  fact,  the  equipment 
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is  more  complete  than  that  furnished  a  tew  years  ago  with 
tars  of  double  the  price,  and  much  of  the  special  equipment 
formerly  found  only  on  high-priced  cars  l8  now  a  feature  of 
the  less  expensive  makes. 

Another  prominent  feature  was  the  limousine  or  all-year- 
round  body.  This  type  has,  in  the  past,  been  obtainable  only 
in  the  most  costly  cars,  but  now  there  are  several  cars  with 
limousine  bodies  sold  for  less  than  $1000.  The  motor  car  has 
proved  Its  usefulness  as  an  all-year  car  rather  than  a  summer 
luxury.  Several  companies  have  been  formed  during  the  past 
year  for  the  purpose  of  making  limousine  bodies  for  all  makes 
of  cars  and  have  apparently  found  a  ready  market  for  their 
product.  A  large  part  of  the  motor  car  builders  now  provide 
either  permanent  or  detached  limousine  bodies,  and  this  de- 
velopment is  likely  to  make  motor  cars  even  more  popular 
with  those  who  use  them  for  business  purposes  in  winter. 

The  most  prominent  features  apparent  to  the  casual  ob- 
server at  the  show  were  the  increased  power  of  the  engines, 
simplification  and  reliability  in  power  equipment,  Improved 
appearance  of  the  bodies  and  the  large  reduction  in  cost  of 
well  known  makes.  As  to  engine  design,  it  may  be  said  that 
the  best  makes  with  few  exceptions  have  standardized  the  six- 
cylinder  small-bore,  long-stroke  engine  having  a  power 
capacity  of  about  fifty  horsepower.  The  weight  of  the  cars  has 
been  greatly  decreased  by  the  use  of  alloy  steels  and  aluminum 
alloys  in  cylinders,  crank  casings,  pistons,  etc.  In  most  re- 
spects the  present  $2000  cars  are  superior  to  cars  built  four 
or  five  years  ago  at  any  price. 

*  *     * 

NATIONAL-ACME  MFG.  CO.  PURCHASES 
WINDSOR  MACHINE  CO. 
The  National-Acme  Mfg.  Co.  has  acquired  the  plant  of  I  ho 
Windsor  Machine  Co.,  Windsor,  Vt.,  and  the  present  intention 
is  to  continue  the  Cleveland,  Montreal  and  Windsor  plants  of 
the  National-Acme  Mfg.  Co.  along  the  lines  heretofore  fol- 
lowed with  a  view  to  expanding  them  as  rapidly  as  conditions 
seem  to  warrant.  It  was  voted  at  a  special  stockholders'  meet- 
ing held  in  Cleveland,  January  20,  to  increase  the  capital 
stock  from  ?2,BOO,000  to  $9,000,000  ($7,500,000  common  and 
$1,500,000  preferred)  for  the  purpose  of  providing  funds  for  an 
extension  at  Cleveland  which  is  about  complete,  for  contem- 
plated improvements  at  Montreal,  and  to  provide  In  part  for 
the  purchase  of  the  Windsor  property.  The  price  paid  for  the 
stock   of.  the   Windsor   Machine   Co.   was   $3,575,000   or    $1100 

per  share. 

*  •     * 

CENSUS  OF  MANUFACTURERS 
An  organization  is  contemplated  consisting  of  representa- 
tives of  the  American  Society  of  Mechanical  Engineers,  Ameri- 
can Institute  of  Electrical  Engineers,  American  Society  of 
Civil  Engineers,  American  Institute  of  Mining  Engineers,  and 
American  Chemical  Society,  to  collect  data  of  the  machine 
shops  and  factories  of  the  United  States  that  might  be  availa- 
ble for  the  manufacture  of  munitions  of  war  in  case  of  an 
emergency.  President  Woodrow  Wilson,  in  a  communication 
to  W.  L.  Saunders,  president  of  the  American  Institute  of 
Mining  Engineers,  expressed  hearty  sympathy  with  the  idea, 
regarding  It  as  a  patriotic  service.  The  board  of  engineers 
suggested  by  the  president  will  comprise  a  representative 
member  of  each  of  the  five  societies  In  each  of  the  forty-eight 
states  of  the  Union,  which  means  a  national  board  of  240 
engineers.  Behind  these  men  will  be  the  combined  member- 
ship of  the  societies  which  totals  more  than  3S,000  mechanical, 
electrical,  civil,  mining,  and  chemical  engineers. 

Mr.  Saunders  states  tliat  a  preliminary  census  of  the  indus- 
tries of  New  Jersey  was  made,  including  every  factory  and 
plant,  large  and  small,  which,  after  elimination,  was  found  to 
Include  about  SOO  factories  that  produce  things  which  would 
be  needed  in  the  event  of  war.  The  plan,  if  carried  out  for  the 
entire  nation,  would  give  the  government  complete  data  as  to 
the  resources  of  each  and  every  factory,  the  nature  of  its 
activities  and  what  materials  it  would  bo  best  prepared  to 
furnish.  The  value  ot  such  a  national  niobilization  of  manu- 
facturing resources  in  a  great  emerponcy  could  hardly  be 
overestimated. 


JOHN    A.   HILL 

John  A.  Hill,  president  of  the  Hill  Publishing  Co.  and  prin- 
cipal owner  of  the  American  Machinist,  who  died  suddenly  of 
heart  disease  on  January  24,  was  a  fine  example  of  the  typical 
American  who  from  modest  beginnings  has  risen  by  inherent 
ability  and  energy  to  a  commanding  position  of  honor  and 
wealth.  Mr.  Hill  was  born  in  Vermont,  February  22.  1S58, 
and  taken  West  by  his  parents  when  a  small  boy,  first  to 
Wisconsin,  later  moving  in  a  "prairie  schooner"  to  the  plains 
He  returned  to  Wisconsin  when  a  lad  and  worked  for  six  years 
in  a  printing  office.  Later  he  took  up  the  study  of  mechanlis. 
working  as  a  machinist  in  Colorado,  and  at  the  age  of  twenty 
was  a  locomotive  engineer  on  the  Denver  &  Rio  Grande  Hall- 
way, engaged  in  the  work  of  extending  the  line  through  the 
Rocky  Mountains.  In  18S5  he  turned  to  newspaper  work,  and 
for  about  a  year  was  editor  and  one  of  the  owners  of  the 
Pueblo  Press,  which  he  left  to  return  to  railroading,  where 
he  remained  until  18S7.  During  those  years  some  of  his  spare 
time  was  given  to  writing  for  the  American  ilachinist.  ami 
his  articles  were  so  highly  regarded  that  in  1887  he  was  of- 
fered a  position  as  editor  of  the  Locomotive  Engineer,  pub- 
lication of  which  was  begun  by  the  American  Machinist  in 
that  year,  and  which  he  and  Angus  Sinclair  l>ought  in  1891, 
changing  the  name  to  Locoino/iic  Engineering.  In  1S96  the 
two  partners  also  bought  control  of  the  .American  Machinist, 
and  on  the  dissolution  of  their  partnership  a  year  later,  Mr. 
Sinclair  took  A,oco»io/ire  Engineering  and  Mr.  Hill  the  Ameri- 
can Machinist.  He  rapidly  Increased  the  income  and  value  of 
his  Journal,  and  in  1902  was  able  to  buy  Poicer,  which  was  the 
leading  periodical  in  its  field.  Three  years  later  ho  acquired 
the  Kngincering  and  Mining  Journal  and  In  1912  the  Engi'irer- 
ing  Xcws.  Then  he  began  the  publication  of  the  C"  ■■' 
and  recently  bought  the  Collicrj/  Engineer  and  cons"'. 
the  two.  In  1902  Mr.  Hill  merged  all  his  publishing  in'. 
in  the  Hill  Publishing  Co.,  capitalized  at  $1,000,000.  c  •  ' 
Mr.  Hill's  cherished  ambitions  was  realized  in  1914  1  ■• 
erection  of  a  modern  twelve-story  fireproof  printing  tm. ,  ; 
to  house  his  publications,  at  Tenth  Ave.  and  Thirty-sixth  .<; 
New  York  City,  which  Included  many  original  Ideas  for  u 
structure  devoted  to  that  business.  Mr.  Hill  was  a  man  I'f 
strong  and  attractive  personality  and  unbounded  energ>';  gen- 
erous, warmhearted  and  a  good  friend.  He  leaves  a  widow 
and  one  daughter.  Miss  Joan  C.  Hill. 

PERSONALS 

Victor  Brook,  tool  designer  for  the  Arrow  Electric  Co., 
Hartford.  Conn.,  has  Joined  the  editorial  staff  of  M achimht. 

R.  W.  Johnson,  superintendent  of  the  Emll  Orossmann  Mfg. 
Co..  Inc.,  Prooklyn.  N.  Y..  has  resigned  to  take  the  position 
of  factory  manager  with  the  Weiner-Barnet  Co.,  Newark.  N.  J. 

William  H.  Carpenter,  formerly  superintendent  of  the  East 
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Speed  and  Accuracy  in  Producing 
Both  Spur  and  Bevel  Gears 


and  securing  these  results  with  one  machine 
are  conditions  possible  in  a  shop  equipped  with 
the  machine  shown  below.  There  are  many 
shops  having  occasion  to  use  a  variety  of  sizes 
of  both  spur  and  bevel  gears  that  have  not  suf- 
ficient quantities  of  each  to  warrant  the  ex- 
pense of  installing  machines  to  cut  each  type. 


Their  requirements  demand  an  accurate  and  ef- 
ficient machine  that  will  cut  both  kinds — a  ma- 
chine that  operates  rapidly  and  can  be  set  up  to 
handle  small  lots  with  a  minimum  loss  of  time. 
With  such  a  machine  a  shop  can  handle  its 
own  gear  cutting  with  very  satisfactory 
results. 


Brown  &  Sharpe  No.  13  Automatic 
Gear  Cutting  Machine 

offers  an  economical  solution  of  the 
problem  of  handling  a  variety  of 
gear  cutting. 

Like  our  line  of  Spur  Gear  Ma- 
chines it  is  rapid  in  operation,  easy 
to  set  up,  and,  having  an  accurate 
indexing  mechanism  and  a  smooth, 
powerful  drive,  it  is  capable  of  pro- 
ducing correct  gears  at  profitable 
rates  of  production. 

The  cutter  carriage  is  adjustable 
to  any  angle  to  90°  and  once  set  can 
be  rigidly  clamped.  An  arc  gradu- 
ated to  half  degrees  indicates  the 
angle  of  elevation,  facilitating  an 
accurate  setting  for  any  required 
angle.  The  machine  can  be  used  to 
good  advantage  for  cutting  clutches, 
indexing  being  rapid  and  auto- 
matic, thus  effecting  a  big  saving  in 
time  over  the  ordinary  method  of 
handling. 

Cutting  straight  teeth  on  slitting  saws  and  milling  cutters,  end  teeth  on  end  mills,  side 
teeth  on  milling  cutters,  are  other  profitable  applications  of  this  versatile  machine.  You 
should  investigate  its  possibilities  in  your  shop.  It  can  be  kept  busy  on  a  variety  of  work, 
a  lot  of  which  perhaps  is  now  being  handled  outside  your  shop.  Details  of  construction  and 
operating  features  are  fully  described  in  our  circulars.    Write  for  one  now. 

Brown    &    Sharpe    Mfg.    Co., 


OFFICES:.  20  Vesey  St.,  New  York,  N.  Y.;  654  The  Bourse.  PUilailelphla,  Pa.;  OJU-030  Wa.sbiuKton  BlvJ., 
llo.-hrster.   N.  Y.;   Room  419.  University  Block,  Syracuse,   N.  V. 

REPRESENTATIVES:  Bain]  Machinery  Co..  Pittsburgh,  Pa.:  Erie.  Pa.;  Carey  Machinery  &  Supply  Co.. 
Imllnnapiilis.  Ind.;  Paeitic  Tool  &  Supply  Co.,  San  Francisco,  Cal. ;  Strong,  Carlisle  Jl  namniond  Co., 
Marhmtry  &  Supply   Co..   St.   Ijouls,   Mo.;   Perlnc  Machinery  Co..   Seattle,   Wash.;  Portland   Machinery  Co. 


Chicago,    III.;    30."    Chamber   of    Commerce    Bldg.. 

Baltimore.  Md.:  E.  A.  Kinsey  Co.,  Cincinnati,  Q.: 
Cleveland.  O.,  Detroit,  Mich.;  Colcord-Wrleht 
Portland.   Ore. 
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Brown  &  Sharpe 

Involute 

Gear  Cutters 


the  Kind  to  Specify  for  Both  Accuracy 


and  Fast  Production 


Consider  accuracy  first.  Upon  this  quality  quiet  running  and  efficient  driving  action 
depend.  A  machine  may  space  the  gear  accurately,  but  the  running  qualities  are  ultimately 
a  matter  of  using  correctly  formed  cutters  in  cutting  the  teeth,  hence  care  is  necessary  in 
selecting  cutters  that  effectively  supplement  an  accurate  machine.  Brown  &  Sharpe  Gear 
Cutters  excel  in  this  respect.  We  employ  special  methods  for  duplicating  in  each  cutter  the 
accuracy  of  the  original  curves  we  have  developed.  All  cutters  are  uniform  in  this  respect 
and  the  gears  they  cut  are  smooth  running  and  interchangeable. 

And  for  production — these  cutters  are  just  like  the  rest  of  the  line  where  this  is  con- 
cerned— maximum  results  are  secured  all  the  time.  Heavy  cuts,  coarse  feeds,  a  large  amount 
of  work  between  grindings — that's  the  performance  you  can  expect  from  a  Brown  & 
Sharpe  Cutter.  Proper  design,  high-grade  material  and  uniformly  correct  temper  are 
responsible,  li  you  want  such  results  in  your  gear  cutting  always  specify  "Brown  & 
Sharpe"  on  your  cutter  orders. 

B.  &  S.  Improved  Stocking  Cutters 

These  are  the  cutters  that  make  production  records 
climb.  They  are  intended  for  rapid  work  on  roughing 
and  if  you  have  not  seen  one  in  operation  you  will  be 
surprised  at  the  ease  and  speed  with  which  a  gear  blank 
can  be  roughed  out.  The  alternate  stepped  teeth  break  up  the  chips,  making  cutting  action 
easier,  consuming  less  power  and  lessening  the  strain  on  the  machine.  The 
cutting  action  of  the  teeth  is  graphically  illustrated  in  the  diagram  at  the 
right.  Another  point — they  leave  only  a  light  cut  for  the  finishing  cutters, 
thus  prolonging  their  life  and  conserving  their  accuracy.  That's  worth 
considering.  Write  for  our  No.  2G  catalog  which  lists  our  complete  line  of 
cutters — 45  styles,  5,000  sizes. 

Providence,    R.    I.,    U.   S.   A. 


CANADIAN    AGENTS:      The    CauaJiau  FairbaiiksMorso    C.> 


LtJ..   Montreal.   Toronto,    Wlnnliwg.    Cilgnrjr.    Va 


uvrr.    St.    John*.    Sankatooo. 


FOREIGN  AGENTS:     Buck  *  Hlokmnn.   Ltd.,  London.   Birmlnghim.   Mtncbcstor.   ShofflplJ.   Ol«««ow.     F.   O.   KreUchnwr  *  Co.. 
V.    Lowiuir.    lopenhaK.-n.    Donmark.    Stockbolm.    Swod.n,    Obrl»tl«nl«,    Norway:   K.'invlck.    F>.t«    4    Co..    I  arl». 
Hnrcelona,   Spnln;   V.   \V.   Home.   Toklo.   JniKin;   L.   A.    Vail,   Molboum*.   Aoatralla;    F.    L.   Strong,    Manila.    P.    1. 
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Bristol  brass  mill  of  the  Bristol  Brass  Co.,  Bristol,  Conn,,  has 
been  appointed  manager  of  the  Mayo  Radiator  Co.  of  New 
Haven,  Conn. 

Norman  B.  Chase,  for  many  years  superintendent  of  the 
Cincinnati  Shaper  Co.,  Cincinnati,  Ohio,  has  resigned  the  posi- 
tion to  become  vice-president  and  general  manager  of  the 
Fosdick  Machine  Tool  Co.  of  Cincinnati. 

Charles  F.  Scribner,  formerly  production  engineer  with  the 
Coifs  Patent  Fire  Arms  Mfg.  Co.,  Hartford,  Conn.,  has  joined 
the  Cleveland  Twist  Drill  Co.,  Cleveland,  Ohio,  to  fill  the 
position   of  assistant   superintendent. 

C.  H.  Handerson  has  succeeded  A.  E.  Coburn  as  advertising 
manager  of  the  Cleveland  Twist  Drill  Co.,  Cleveland,  Ohio. 
Mr.  Coburn  resigned  to  take  the  position  of  advertising  mana- 
ger of  the  Maxwell  Motor  Co.,  Detroit,  Mich. 

Martin  G.  Sperzel  has  resigned  his  position  as  sales  engi- 
neer for  the  Standard  Roller  Bearing  Co.,  Philadelphia,  Pa., 
and  has  taken  a  similar  position  with  the  Royersford  Foun- 
dry &  Machine  Co.,  54  N.  5th  St.,  Philadelphia,  Pa. 

L.  W.  Coppack  has  been  made  sales  manager  for  the  Plank 
Flexible  Shaft  Machine  Co.  of  Grand  Rapids,  Mich.  Mr.  Cop- 
pack  will  travel  extensively  in  the  interests  of  the  company, 
selling  flexible  shafts  and  universal  joints. 

Paul  R.  Ketzer,  formerly  connected  with  the  Watson-Still- 
man  Co.,  New  York,  has  been  appointed  eastern  manager  in 
charge  of  sales  of  the  Metalwood  Mfg.  Co.,  Detroit,  Mich.,  with 
an  office  in  the  exhibition  department  of  the  Philadelphia 
Bourse. 

Leslie  B.  Stauffer  was  elected  secretary  of  the  Warner  & 
Swasey  Co.,  Cleveland,  Ohio,  at  the  recent  annual  meeting  of 
the  stockholders.  Mr.  Stauffer,  who  has  been  with  the  com- 
pany seventeen  years,  started  as  a  clerk  in  the  factory.  He 
succeeds  Frank  A.  Scott  who  has  been  made  vice-president. 

Alfred  P.  Mello,  formerly  of  the  Westinghouse  Co.,  Spring- 
field, Mass.,  has  been  appointed  chief  engineer  and  superin- 
tendent of  the  Davis  Arms  Co.,  Boston,  Mass.  This  company 
Is  equipping  a  large  plant  for  the  manufacture  of  military 
rifles  and  expects  by  June  to  be  turning  out  1000  Spanish- 
Mauser  rifles  a  day. 

E.  C.  Waldvogel,  who  has  been  connected  with  the  Yale  & 
Towne  Mfg.  Co.,  New  York  City,  for  the  past  eleven  years,  and 
has  successively  filled  the  positions  of  traveling  salesman, 
sales  manager,  and  assistant  general  manager,  has  been  ap- 
pointed general  manager.  In  addition  to  the  regular  duties 
which  belong  to  his  new  office,  Mr.  Waldvogel  will  have  general 
supervision  of  all  domestic,  Canadian  and  export  sales. 

A.  S.  Baldwin,  works  manager  of  the  R.  D.  Nuttall  Co.  of 
Pittsburg,  Pa.,  a  large  manufacturer  of  commercial  cut  gears, 
has  resigned  to  take  the  position  of  manager  of  ordnance  for 
the  Poole  Engineering  &  Machine  Co.  of  Baltimore,  Md.  The 
Poole  Engineering  &  Machine  Co.  has  contracts  approximat- 
ing $19,000,000  with  foreign  governments  for  war  munitions. 
Mr.  Baldwin  was  for  three  years  general  manager  of  the  Al- 
berger  Pump  &  Condenser  Co.,  Newburg,  N.  Y.;  four  and  a 
half  years  general  superintendent  of  Driggs-Seabury  Ordnance 
Corporation,  Sharon,  Pa.;  and  two  years  superintendent  of  the 
American-British  Mfg.  Co.,  at  Bridgeport,  Conn. 


OBITUARIES 

Asa  S.  Cook,  president  of  the  Asa  S.  Cook  Co.,  Hartford, 
Conn.,  died  January  13  of  pneumonia.  Mr.  Cook  left  four 
children. 

D.  Lorenzo  Stebbins,  a  large  manufacturer  of  mowing  ma- 
chines, died  at  his  home  in  Hinsdale,  N.  H.,  December  28,  aged 
eighty-eight  years. 

Henry  M.  Gels,  salesman  for  the  Brown  &  Sharpe  Mfg.  Co.'a 
Chicago  store,  died  at  his  home  in  Maywood,  111.,  December 
21,  aged  thirty-five.     Mr.  Gels  left  a  widow  and  one  son. 

William  B.  Ruggles,  head  of  the  Ruggles-Coles  Engineering 
Co.,  New  York  City,  and  for  more  than  twenty  years  a  promi- 
nent engineer,  died  at  his  home  in  Bergen  Point,  N.  J.,  Jan- 
uary 23,  aged  fifty-four  years. 

Benjamin  M.  Jones,  president  B.  M.  Jones  &  Co.,  Inc.,  Bos- 
ton, Mass.,  died  at  his  home  in  Boston,  November  26,  aged 
seventy-eight  years.  Mr.  Jones,  representing  Samuel  Osborn 
&  Co.,  SheflJeld,  England,  had  the  distinction  of  Introducing 
to  the  metal-working  industries  of  America,  the  well-known 
"Mushet"  self-hardening  steel  in  the  early  seventies,  shortly 
after  its  discovery. 

Prof.  Ole  N.  Trooien,  Brookings,  South  Dakota,  died  Decem- 
ber 21,  aged  thirty-five.  He  graduated  from  the  engineering 
department  of  the  State  College  of  Brookings  and  spent  a  year 
at  the  University  of  Wisconsin.  His  illness  began  with  an  at- 
tack of  the  bends  in  1908  while  employed  as  engineer  in  the 
construction  of  the  Pennsylvania  R.  R.  tunnels  under  the  Hud- 
son river.  His  thesis  on  steam  engine  design,  written  at  the 
University  of  Wisconsin  in  1907,  is  now  largely  incorporated 
in  some  of  the  mechanical  engineering  handbooks. 

Robert  H.  Grant,  a  well-known  expert  in  the  manufacture 
of  balls  and  design  of  ball-making  machinery,  died  at  his 
home  in  Ann  Arbor,  Mich.,  January  11.  He  was  a  graduate 
of  the  Fitchburg  High  School,  Fitchburg,  Mass.,  and  the  Fair- 
child  Institute  of  Flushing,  N.  Y.  His  mechanical  training 
was  obtained  with  the  Pratt  &  Whitney  Co.  of  Hartford  and 
the  Simonds  Rolling  Machine  Co.,  Fitchburg,  where  his  father, 
John  J.  Grant,  who  built  and  equipped  the  first  ball-bearing 
factory,  was  superintendent.  With  his  father.  Mr.  Grant  or- 
ganized the  Grant  Anti-Friction  Ball  Co.,  which  was  later  con- 
solidated with  the  Cleveland  Machine  Screw  Co.  of  Cleveland, 
Ohio.  When  the  Cleveland  Machine  Screw  Co.  was  sold  to  a 
French  syndicate,  Mr.  Grant  organized  the  Grant  Ball  Co.  of 
Cleveland,  which  manufactured  balls  and  screw  machine  pro- 
ducts. Selling  his  interest  in  this  company,  Mr.  Grant  became 
superintendent  of  the  Standard  Roller  Bearing  Co.  of  Phila- 
delphia, Pa.,  which  at  that  time  had  only  a  small  factory,  em- 
ploying fifteen  men.  Within  three  years  the  company  acquired 
control  of  ninety  per  cent  of  the  ball  trade  of  this  country 
and  had  built  and  equipped  a  plant  covering  several  acres. 
After  having  been  with  the  company  eight  years,  Mr.  Grant 
resigned  and  spent  some  years  designing  machinery  and 
equipping  plants  for  the  manufacture  of  balls  and  ball  and 
roller  bearings.  Mr.  Grant  was  a  valued  contributor  to  Ma- 
chinery. In  the  February,  1912,  number  he  began  a  series  of 
articles  on  the  manufacture  of  steel  balls  and  ball  and  roller 
bearings,  which  made  public  for  the  first  time  much  valuable 
information  on  the  theory  and  practice  of  ball  making. 


COMING  EVENTS 

February  21-86.— ''Safety  Tirst"  exhibit,  nnder 
government  auspices  to  promote  8afet.v  in  min- 
ing. A  conference  of  state  mine  Inspectors  will  be 
held  at  the  office  of  the  Bureau  of  Mines, 
February  24. 

Sept.  11-16. — Annual  convention  of  the  Ameri- 
can Fonndrjmen's  Association  and  the  .Xmerioan 
Institute  of  Metals.  Cleveland,  Ohio,  in  the  Cleve- 
land Coliseum.  A.  O.  Backert,  secretary-treasurer, 
American  Foundrymen's  Association,  Cleveland, 
Ohio. 

SOCIETIES,  SCHOOLS  AND 
COLLEGES 

Yale  University,  New  Haven,  Conn.  Catnlogue 
of  the  Shelfield  Scientific  School  for  the  college 
yeiir   1015-1916. 

Society  of  Automohile  Engineers,  29  W.  39th  St., 
New  York  City,  at  its  annual  mid-winter  meeting, 
held  In  New  York  in  January,  elected  the  following 
olhoers:  Russell  HufT.  president;  Eugene  K.  Foljambe 
and  Robert  II.  Combs,  vice-presidents;  Herbert 
Chiise,  treasurer;  Edwin  R.  Hall,  David  Bcecroft, 
John  G.  Utz  and  George  W.  Dunham,  members  of 
the  council. 

Motor  and  Accessory  Manufacturers,  33  W.  42nd 
«t..  New  York  City,  held  its  twelfth  annuiil  meet- 
ing in  New  York  in  January.  F.  Ilallett  Lovell, 
Jr.,  was  electod  president;  C.  W.  Stlger.  C.  E. 
Thompson  and  T.  J.  Wetael.  vice-presidents;  L.  M. 
Walnwright,  treasurer;  and  Alfred  P.  Sloan,  Jr., 
■ecretnry  and  assistant  treasurer.  WllUnm  M.  Sweet 
was  continued  as  manager  of  the  organization. 

Association  of  Engineering  Societies,  St.  Louis. 
Mo.,  organized  in  1881.  has  been  disbanded  and  the 
publication  of  the  "Journal  of  the  Association  of 
Engineering  Societies"  has  been  discontinued.  The 
Engineers'  Club  of  St.  Louis,  the  largest  society  In 
the  association,   has  begun  the   publication  of  a   bi- 


monthly journal,  known  as  the  "Journal  of  the 
Engineers'  Club  of  St.  Louis.*'  The  subscription 
price    is   $2   a   year. 

American  Association  for  Labor  Legislation.  131 
E.  23rd  St.,  New  York  City.  Booklet  entitled 
"Health  Insurance,"  containing  standards  and  ten- 
tative draft  of  a  proposed  health  insurance  act  to 
be  brought  before  the  New  York  legislature  at  the 
present  session.  The  Act  will  provide  for  the  in- 
surance of  workers  against  ill  health  and  will  pro- 
vide medical  care  and  sick  benefits  for  all  workers 
receiving  less  than  $100  a  month  for  not  more  than 
twenty-six  weeks  sickness  in  a  year.  The  cost  will 
be  distributed  between  employer  and  workman  and 
the    stato. 

American  Electrochemical  Society.  239  W.  39th 
St.,  New  York  City.  The  New  York  eeotion  of  the 
American  Electrochemical  Society  has  arranged  a 
symposium  on  "Electrochemical  War  Supplies" 
which  it  will  hold  jointly  with  the  New  York  sec- 
tions of  the  American  Chemical  Society  and  the 
Society  of  Chemical  Industry  at  the  Chemist  Club, 
52  E.  4l8t  St..  New  York  City,  Friday  evening, 
February  11.  Lawrence  Addicks  will  speak  on 
"Electrochemical  War  Supplies;"  W.  S.  Landis  on 
"Air  Saltpeter;"  E.  D.  Ardery  (U.  S.  Army)  on 
"Hydrogen  for  Military  Purposes;*'  Albert  H. 
Hooker  on  "New  War  Products;'*  William  M.  Gros- 
venor  on  "Magnesium;"  Q.  Ornstein  on  "Liquid 
Chlorine;"  and  George  W.  Sargent  on  "Electric 
Steel." 

NEW  BOOKS  AND  PAMPHLETS 

Mechanical  World  Pocket  Diary  and  Year  Book  for 
1916.  429  pages,  4  by  6  Inches.  Illustrated. 
Published  by  Emmott  &  Co.,  Ltd.,  Manchester. 
England;  distributed  In  the  United  States  by 
the  Norman-Remington  Co..  Baltimore.  Md. 
Price.  SO  cents. 
This  collection  of  useful  engineering  notes,  rules. 

tables  and  data,  has  been  published  by  the  "Mechan- 


ical ^Yorld"  for  twenty-nine  years,  and  is  well 
known  to  the  engineers  of  Great  Britain  and.  to  a 
lesser  degree,  in  the  United  States.  The  section 
on  steam  boilers  has  been  largely  rewritten  in 
this  twenty-ninth  edition  and  much  additional  In- 
formation introduced  on  boiler  mountings,  etc.  Some 
notes  on  brazing  and  soldering  have  l>een  included 
and  new  tables  regarding  the  Lancashire  and  Cornish 
boilers,  dtmensions  of  locomotive  boilers,  steel 
plates,  friction  clutches,  circle  spacing,  etc.  The 
little  work  is  one  that  every  engineer,  designer, 
draftsman   and   mechanic   should   often    find   of   use. 

Mechanical  Engineer's  Focketbook.  By  William 
Kent.  152C  pages.  4  by  6%  inches.  Published 
by  John  Wiley  iS:  Sons.  Inc.,  New  York  City. 
Price,  bound  in  leather,  $5,  net. 
This  well-known  reference  book  of  rules,  tables, 
data  and  formulas  was  first  published  in  1S9S,  and 
it  now  appears  In  the  ninth  edition,  revised.  The 
revision  was  accomplished  with  the  assistance  of 
Robert  T.  Kent.  A  review  of  the  work  as  a  whole 
would  be  superfluous,  and  It  will  be  desirable  only 
to  state  the  changes  that  have  been  made  since 
the  eighth  edition  was  published  In  1910.  Many 
engineering  standards  have  In-en  changed  in  this 
period  which  made  a  tliorough  revision  of  many 
sections  of  tlie  work  necessary.  These  changes  In- 
volved over  400  pages  and  required  the  addition 
of  over  150  pages  of  new  matter.  Chapters  on 
many  subjects  in  the  earlier  editions  have  been 
condensed  in  order  to  permit  the  Insertion  of  new 
luntter  witliout  increasing  the  size  of  the  book  to 
nnwieldy  proportions.  Tlie  chapter  on  ma<-falne  shop 
practice  has  been  rewritten  and  doubled  in  size, 
and  now  covers  many  subjects  omitted  in  earlier 
editions.  Including  data  on  planing,  milling,  drilling 
and  grinding,  machine  tool  driving,  etc.  Among  the 
new  tables  included  are  tables  of  square  roots 
of  fifth  powers,  four-place  logarithms,  standard 
sizes  of  welded  steel  pipe,  standard  pipe  flanges. 
properties  of  wire  rope,  firebrick,  properties  of 
structural    sections    and    columns,    chemical    stand- 
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Speaking  of  Spindle  Power  and  Rigidity 
Consider  this  Operation 


The  Cincinnati  No.  2  Plain  Miller 

The  above  work  is  done  by  the  Riitenber  Motor  Com- 
pany, Marion,  Indiana,  on  a  Cincinnati  No.  2  Phiin 
Miller.  The  special  feature  in  thi.s  operation  which 
shows  up  "Cincinnati"  rigidity  is  the  height  at 
which  the  cutter.-^  work  from  the  clamped  fixture 
and  the  entire  absence  of  cliattor  marks  from  the 
finished  work. 


It  consists  in  milling  gas  engine 
connecting  rods,  eight  at  a  time. 
Rods  are  held  in  vertical  position 
in  a  swinging  jig,  four  on  each 
side,  and  are  milled  on  both  ends. 
Four  rods  present  the  big  end 
and  four  the  small  end  to  the  six 
cutters  at  the  same  time.  The 
milled  surface  across  the  big  end 
is  21/:;"  diameter;  small  end  1'  i" 
diameter;  J  4"  stock.  There  is 
also  an  oil  wick  extension  on  the 
large  end  which  is  milled  with 
two  cutters  41/2"  -"^  ■\'s"-  Four 
cutters  are  lo'"  x  2".  They 
rotate  21  R.  P.  M.,  or  55.3  feet 
per  minute;  feed  is  4%"  per 
minute.  Production  is  32  rods 
per  hour,  monthhj  avemf/c. 


fc?& ^±^ 

1        •  ' 
*  ^ 

Give  us  the  opportunity  to  show  what  "Cincinnati"  Millers  can  do  for  you. 

The  Cincinnati  Milling  Machine  Co. 

CINCINNATI,  OHIO,   U.  S.  A. 
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■rds  for  Iron  castings,  flow  of  air,  water  and  steam,  taps  and  dies,    "Thistle" 

power     required     for    driving    maelilue     tools,     iioth  hand    taps,    nut    taps,    machine    screw    taps,    tapper 

singly  and   In   groups.      The   index   has   been  ampU-  taps,    pulley   taps,   hob  taps,    stove   bolt   taps,   patch 

fled  and  Is  so  arranged  as  to  make  quick  llndlng  of  bolt     taps,     Beaman     &    Smith     taps,     hand     screw 

•ubjects  easy.     'J'he  general  iiopularlty  of  "Kent"  Is  chasers.    8taylx>lt    taps,    tap    wrenches,    boiler    taps, 

attested  by  the  fact  that  the  total  Issue  Is  108,000.  pipe   taps,   adjustable  round  dies,   die-stocks,   square 

dies,   spring  screw  threading  dies,   screw  plates  and 


NEW  CATALOGUES  AND 
CIRCULARS 


iibles  of  information.  The  catalogue  Is  provided 
with  a  thumb  Index  at  the  side  which  makes  ref- 
erence to  uuy  section  quirk  and  easy — a  feature 
that  should  be  much  appreciated  by  those  who  have 
to    consult    it    frequently. 

Norma  Co.  of  America,  1700  Broadway,  New  York     Ulchardson-Phenrx 
City.   ■ ... 


brand,  containing  lists  of  assume  the  duties  of  his  new  position  by  reason  of 
lis  thorough  knowledge  of  hydraulic  engineering  as 
veil  as  through  his  wide  acquaintance  gained  from 
xtended  sales  csperleuce  in  his  territory. 
Eichardion-Phenix  Co.,  Milwaukee,  Wis.,  manu- 
facturer of  lubricators  and  oil  distributing  appara- 
opened  a  branch  olHce  in  Boston  at  141 
Milk  .St..  in  charge  of  Charles  E.  BUke.  The  New 
York  office  of  the   Richardson-Pheniit   Co.   has  been 

_ ^  I  30   E.   42nd   .St.     E.    M.    May.    manager 

International    Engineering    Co.,     Cleveland,     Ohio,    toconsuir  it   frequently!  '  """    *'    the    Xew    York    office,    has   associated    with   Mm 

Catalogue  of   tapping,    countersinking   and   deep-hoU        Norma  Co    of  America    1790  Broadwnv    New  York     t."i  u      .  "'o..*''?    I'i)  ,"«'"'«    ■■'»    energies    to    the 

drlUlng    machinery.  riormaoo.  ol  America,  17J0  Broadway,  New  York     Ulchardson-Phenlx    "Nokut"   valve  department. 

■'  City,   has  recently  Issued  a   particularly  comprehen- 

0.    M.   Yost  Mfg.    Co.,    MeadviUe,   Pa.     Catalogue    sive  catalogue— No.  105 — on  Norma  precision  ball  and        •'•    ■'■    Buchanan    Chemical   Co.,    Cincinnati,    Ohio, 

7,    giving    (linieusions    and    prices    of    universal    ma-    roller    bearings.      The    first    Uftecn    pages   contain   a     manufacturer      of      "FerroCase  '      hardening      com- 

chlnlsts'.    blacksmiths'    and   wood-workers'    vises.  general    description    of    the    construction    of    these    I'ound.    has   been   obliged    to   secure   larger  quarter! 

W.  J.  Savage  Co.,  Inc.,  Knoxville,  Tenn.     Circular    'tarings,   and   the  nest   twenty   pages  go  more   Into    ?,"<'   *««   removed    to    118    E.    Pearl   St.,    Cincinnati. 

of    Gray's    sheet    metal    cutter    No     1    for    cutting    ''■?'"''.  stating  the  reasons  for  the  speclllc  points  of     the    company    will    occupy    all    four    floors    of    tha 

sheets   or   plates  up   to  and   including  3/16  inch   in    ''''"'B".  "■"1  analyzing  the  principles  of  antifriction     '""'ding,    and    new    apparatus    has    been    instaUed, 

thickness,    with    a    reciprocating    tool.  cllicleney   with   particular  reference   to  Norma    bear-     jncreaslng    the    lapaclty    about    four    Umes.      It    Is 

TT    s    itfai^htTia  T^^i  r>^      c-     •        n  '  r^. .        ^,  ings.     Slxty    pages    of     tabular    matter    containing 

lar  of  No     1   n,^„T,f^ctot;  ^  f      J,,?"'"-     ^l'^'    'il'nensions    and    prices   of   all    the    types   of    Norma 

The  US  M^i^ne  Tnnf  p  ""."I  milling  machine  bearings  give  an  idea  of  the  extent  of  the  line, 
departnieni  ^  he  IT  s  f?,  ,  ■  'XT"-?'"*  *""'  '""""wing  the  tabular  matter  are  several  pages  of 
departnient  of   the   U.    S.    Ivlectncal  Tool  Co.  drawings   illustrating  applications  of  these  bearings 

_  Joseph    Dixon    Crucible    Co.,    Jersey    City,    N.    J.    that   will   be    found   of   suggestive   value    by   drafts- 

~ '  graphite  products,   for    men    and   designers.     The    last   section  of    the    Iwok 

"•ings,  slides,  gears,    treats    of    the    selection    of    anti-friction    bearings. 


Booklet  des- 
lubricating  cylindi 

chains,    and    all    kinds   of   mechanisms.  and    the    suggest 

General  Electric  Co.,  Schenectady,  N.  Y.     Bulletin    ''"■   tow^ifd    avoir 
ing  of  series  luminous  arc  lamps  of  the 
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pendant   type,   showing  the  illumination  obtained  "by 

these   lamps  on  streets  in   various 


Armstrong    Mfg.    Co.,    297    Knowlton    St.,    Bridge-        KeajTiey 
port,     Conn.       Circular    of    the     -Armstrong    ratchet    changed    t 


nipple    thn-ader    for    thre 
where   ordinary   die-stock; 

Steel-Axt  Tool  Co.,  Machinery  Hall,  Chicago,  111. 
Catalogue  G  on  "Satco"  safety  drill-holders,  safety 
tool-holders,   safety  sleeve  ratchets,   live  pipe  center 

and  bar  holders,  and  safety    st 


for  lathes,    boring-ba 
lathe   dog: 

Shepherd-Prince  Co.,  Inc.  18  E.  4l8t  St..  New 
Tork  City.  Circular  of  the  "Master"  wrench,  con- 
•latlng  of  an  alligator  type  wrench  with  one  sliding 
Jaw  that  adapts  the  wrench  for  all  sizes  of  square 
and  hcvagonal  nuts,   pipe,  etc.,  within  its  capacity. 

Bickett    Machine    &    Mfg.    Co.,    Cincinnati,    Ohio. 


sing    the 
hoped   that   the   Increased   facilities  will  enable  the 
company    to   keep   abreast   of   the   demanda    for   ita 

product. 

Fosdick  Machine  Tool  Co.,  Cincinnati.  Ohio, 
builder  of  radial  drills  and  horizontal  boring  ma- 
chines, has  been  sold  to  a  group  of  Cincinnati  men. 
Norman  B.  Chase,  for  many  years  superintendent 
of  the  Cincinnati  Shaper  Co..  is  vice-president  and 
contained  therein  should  go  general  manager.  There  will  be  no  change  In  the 
line  of  tools  built  or  In  the  selling  agencies. 
William  Herman,  who  has  been  president  and  gen- 
eral manager  of  the  concern,  will  retire  from  busi- 
ness on  account  of  111  health. 

K.  E.  Ellis  Engineering  Co.,  Chicago,  111.,  has 
moved  into  olUces  at  202  Machinery  Hall.  The  com- 
I)any  is  the  local  agent  for  the  Hannifin  Mfg.  Co., 
Chicago,  III.,  Kelly  Reamer  Co..  Cleveland.  Ohio. 
Murchcy  Machine  &  Tool  Co.,  Detroit,  Mich.,  and 
the  Standard  Electric  Tool  Co..  Cincinnati,  Ohio;  and 
is  selling  agent  for  single-purpose  lathes  for  turn- 
ing large  shells,  etc.  .Mr.  Bills  was  formerly  with 
the  Chicago  branch  of  Manning.  Maxwell  &  Moore, 
Inc.  and  later  with  the  Steinle  Turret  Machine  Co., 


313   Garfleld    Bldg.    to   515   Garneld    Bldg. 

International  Oxygen  Co.,  115  Broadway,  New 
Tork.  Inaugurated  the  eight-hour  day  at  Its  works 
in    Newark,    N.    J.,    beginning   January   1. 

Welborne  &  Co.,  South  Ferry  Bldg.,  44  Whitehall 
York   City,    is   a    concern   recently    formed 


Welborne    for    transacting    bu: 
inrchasins    agent,    export    and    Import    agent    and     Madison,   Wl: 
nnnufacturers'     representative. 

H.  W.  Caldwell  &  Son  Co.,  17th  St.  and  Western 

^ve..    Chicago.    111.,   builder  of   conveying,   elevating 

[nd    power    transmitting    machinery,    has    opened    a 

ales  and  engineering  office  at  711  Main  St..   Dallas, 

0    hand     miller     for    Tex.,  in  charge  of  J.  C.  Van  Arsdell. 

II    parts    at    high    speed.        PUnk  Flexible  Shaft  Machine  Co.,   Grand  Itapids 


Circular     of     "National 

splining    and    millini 

Parts  of  riSes,  revol 

writer.*  and  sewing  u..w..u„  i„u  uc  macumea  witn    ioin 

Creat   rapidity.  taini  ■■ 

Joseph  T.   Ryerson  &  Son,    Chicago,   111.     Circular    equipiHil 
of    a    pneumatic    spring    banding    press,    especially 
designed   for  railroad   and   commercial   spring   manu-    Ne" 
factunng    and    repair    shops.      The    press    exerts    a    fnr  it^  Pn 
pressure  of  sixty  tons  on  the  two  rams  with  an  air 
pressure  of  100  pounds  per  square  inch. 

High-Speed  Hammer  Co.,  Rochester,  N.  Y.  Cata- 
logue uf  riveting  hammers  of  the  pedestal  vibrat- 
ing arm  type  made  in  several  styles  and  sizes. 
Ihe  machine  delivers  an  elastic  Mow;   the  smallest 

'■■-    "---      apacity    for    3/16    inch    rivets,    and    tach 
designed    for    ^    inch    to    %    inch    spac 


Standard  Pressed  Steel  Co,,  Philadelphia,  Pa.. 
manufacturer  of  steel  shaft  hangers  and  other 
pressed  steel  specialties,  had  a  portion  of  ita 
plant  and  its  oHice  destroyed  by  Are  January  8. 
Concerns  making  machinery  and  supplies  used  by 
the  company  are  invited  to  send  copies  of  their 
replace     those 


talog 

anufacturer  of  flexible  shafts  and  universal  destroyed.     The  company  reports  that  rapid  progress 

burned   out   the   last  of   December,    sus-  '"   being   made   toward   resuming  operations   In   full, 

iderable   loss.      The   plant   has   been   re-  ^^^    t*^^t   it   is  able   to  continue   making   shipments 

1  is  uow  oiierating  as  usual.  '■>    spite   of    the    fire. 

Allied    Machinery    Co.    of   America,    55    Wall    St..  Bullard  Machine  Tool  Co.,  Bridgeport,  Conn.,  haa 

York    City,    announces    a    change    of    address  P'aced  a  contract  with  the  Turner  Construction 


i  office.     The  Par 


offlc 


and  show-i 


for    the 


nforced  concrete   building. 


the   center  of  the 


argest 


ty   of  the  Gare  du   Nord 
nachlnery    district. 

H.  P.  Townsend  Mfg.  Co..  Hartford.  Conn.,  maker 

>f    high-speed    riveting    machines,    automatic    screw 

chines,     drilling    machines    and    lathe    taper    at- 

3.  has  added  several  thousand  feet  of  floor 

its   plant   to   provide  greater   facilities   for 

the  manufacture  of  its  machines. 

henvv.mt^    <,i„„i  "■   *^°"'',    B.""''tin  of        U.    S.    Machine    Tool    Co.,    Cincinnati,    Ohio,    haa 

having   a    swfng   of   ?2  fn':^     ""'^    pro.tectile    lathe,    been    organized     for    the    manufacture    of    machine 

Pu■.y^.o^hrspS^are!'■res;e'c'^UyVlno''^Si-l'^•oSo?S 


rivet 

General  Ordnance   Co.,    Den 


Newman    Mfg.    Co., 


has   the 


offlc 


cinnati     Ohio    'o.-.m;,.  "?J"L^'    Sycamore    St..    Cin-        Royersford  Foundry  &  Machine  Co.,  54  N.  5th  St., 
cinnaii,   uiiio.     Circular  of  Newman  multiple  rotary    Philadelphia      ~  .  ■>      oi.. 


chu.k  f„r  convertiuV  ene"inV'"i7ri,„T'"iV,V'"''  \"'°'i  I'l'^'ueipnia.  fa.,  has  built  an  additional  ware- 
lathes  at  sZll  cos?-  and  "Snotn'ht  >  Tf  '^°""'  "°"  "'"'"'  '^™  "'""■='  ">  "^  '""^'"^J-'  ■»••>'<■" 
with  s ial  guards    r;flec?,,r»  n „ a     h°  ,       ,      1^^,i^  provide  about  12,000  square  feet,  to  be  used  for  the 

Ing  in.'a„de  cfn^-^ect-r^f  ta'Hi-sr  an'^"'rsl'r^d  tSl  '^^^t^^' J!^,  '!±±'  itl".'!  -I.?.!'-'-''.  ''Jj-'l^^ 
tlon   without   danger  of   breakc 


Toledo  Electric  Welder  Co.,  Langland  and  Knowl- 
.n?„.t  ;•,  <^'"''"'"''".  0'"0-  Bulletin  17  containing 
information  on  heavy-duty  spot  welders  The  va- 
rious styles  of  welding  machines  for  handling  ma- 
terial    of     dilTeront    gages    are     illustrated.       Butt 

sTam\^-ebir;s''!,nd"butt°weX'.  Zf^l"^  machines,  „„it,  50  by  200  feet.  The  company's  business  is 
illustraV..'l  welding   machines  are   also    rapidly  improving  and  the  prospects  for  future  bust- 

„.  ness    are    bright, 

of  tw°vc% "e?iisements''enH«"',  ^^'\  Collection  Doehler  Die-Casting  Co..  Brooklyn.  X.  Y..  and 
eiyVu^.mot1Zlvl\^^^^^^  Toledo.    Ohio,    has   placed    contracts    for    Its    Toledo 

methods.  liLksaw  \"^,,rl.r'o^'ifaeksaw  bl'all'ef  "'''°''  -""-'"''-"ss  to  provide  an  area  of  70.000 
steel  and  temper,  cutting  off  stock  by  hand,  cutting 

blade™  cnVt, 'g''';hi\TTt'ock '\vlt?'h,?cL".!  ''"'''T'  ™»P''^"''l'  ■«">'ch  are  to  be  ready  for  occupancy 
hacksaw  lathes' b,-'„k,  cu" H„.^''H,„^''?.^„'/™r;..  ™5?  ¥.''1  1'  '"e  company  will  be  in  a  bettor  position 
hacksaw    blade    econom. 


located  at  19  Hue  de  Rocroy,  in  the  vlcin-  ^68  by  50  feet,  four  stories  high.  The  first  story 
■  will    be   of    "two-floor"    height,    and   will   be   served 

by  cranes  operating  in  the  two  sections  which  run 
the  entire  length.  The  second  and  third  floors 
will  be  utilized  as  machine  rooms,  while  the  fourth 
floor  will  be  occupied  by  the  management,  shop  ex- 
ecutives and  drafting  department.  The  new  building 
is  to  be  ready  for  occui)ancy  May  1. 

Hoover  Steel  Ball  Co.,  Ann  Arbor,  Mich.,  has  let 
contracts  for  two  additional  manufacturing  build- 
ings and  one  office  building  to  be  erected  imme- 
diately. These  additions  will  increase  the  capacity 
of  the  forge  and  tempering  department  and  the 
grinding  department.  They  will  be  built  of  con- 
crete and  brick.  These  three  buildings  make  a 
total  of  six  additional  buildings  that  have  been 
added  to  the  company's  plant  within  about  eighteen 
months.  They  afford  a  total  manufacturing  floor 
space  of  about  fiO.OOO  s<iiiare  feet. 

American  Metal  Products  Co.,  3009-3021  Lisbon 
Ave..  Milwaukee.  Wis.  .\t  the  annual  meeting  of 
the  stockholders  the  old  board  of  directors  was  re- 
elected, same  being  constituted  as  follows:  Peter 
J.  Weber,  president;  Henry  C.  Brelie.  vice-presi- 
dent; William  J.  Eberle,  secretary  and  treasurer; 
Richard  Gaertner,  general  manager;  and  Charles  E. 
Helm  and  August  Littmann.  The  otficers  reporteil 
that  although  the  present  plant  is  being  worked 
to  full  capacity  it  is  Impassible  to  keep  up  with 
the  demand  and  many  large  orders  are  pending 
which  absolutely  necessitate  the  immediate  In- 
stallation of  additional  facilities,  which  the  board 
voted   should   lie   provided. 

Joseph  T.  Ryerson  &  Son,  Chicago,   HI.,   tendered 

an   annual   Christmas   dinner   to   the    Ryerson   sales- 

olTice  executives  of  the  Chicago  plant  at 


and    emery    grinders.      This    part    of    the 
company's   business  is   growing   very   rapidly. 

L.  H.  Gilmer  Co..  Philadelphia.  Pa.,  has  com- 
pleted the  first  unit  of  its  new  factory  in  Tacony 
and  has  moved  the  office  and  manufacturing  depart- 
ments from  52  N.  7th  St.  to  the  new  plant.  Ground 
will  be  broken  immediately   for  the  second  building 


feet    of    floor    space,    consisting   of    foundry, 

.mnlctV'wMcrV^rb     ^^'"S    "r'"    """'""^^     tlieHot"eri:a"saii;:"wed"ne"ia7%vTnTnTD;^b« 

stock    with    hacksaws,    Why    'l^Z   1     tb.   ooZany"  Jm   I  Z   !  tZ^^^^  -"•      ^-    ^-    «^*^^°"'    ^""T""'"   of   the^board,    an" 

ttlng  tubing  and  rods  an?    tha^n   l^.^.o^.TV.  Ct^r^n '"patUriu.'oui^r'rd    ^-^^^  "^J't'^^/L^^r^j-Jl^l^ 

smni    by    talent   within    the   house   made   the   event 

New  York     very   entertaining.     During   the   Chrlstmaa  hoUda.vs, 

and    Joseph    T.    Ryerson,    treasurer,    and    W.    H.    Eulass, 

York   manager,    acte<l   as  hosts   for  the  house 


efficient 


Ice. 

Keuffel   &   Esser   Co.,    127   Pulton   St., 
City,   has  purchased  the  entire  stock,   furnitur 
fixtures,     good     will,     trademarks,     etc.,     of     L. 
Soltuinnn.  New  York,  who  recently  went  into  bank- 

ptcy.     The    stock    purchased    was    inventoried    at 


Beaudry  &  Co.,  Inc.,  141  Milk  St.,  Boston,  Mass. 
catalogue  on  Beaudry  belt-  and  motor-driven  ham- 
mers   whul,    are    built    in    two    types,    namely    the 

unampion      for  light  and  heavy  railroad,   inaciiiue 

"awh""''".'w'"'hif^"o'lfar?ng''^ZH7''''''^,'''"''"^i  -■'""'^''  ■^'"'  »'°«  P"rchased  was  inventoried  al 
gener'r,„.^n  fa  hiring  Tife  ''ri^M  „<  "  .""^  "'"'  """^  """'  »100,000.  It  included  many  of  Solt- 
is  built  i  "  ,!"  ,  ,?,fV,n  f^  rnn^^  "^^^^  hammer  maun's  specialties  that  architects  have  been  using 
ram  a  Id  the  •'■P,l.  L=^?  ,  ^'°°  Pounds  weight  of  for  years  and  which  Keuffel  &  Esser  Co.  will  con- 
ram,   aii.l    the      leerless      hammer  is   built   in   sizes  tlnue   to  market. 

1"    200   pounds   weight   of   ram.  ~          .       t    ^,      ,.,        „„  „ 

Machine  Co      w„vn„„i D        ,.  .  ,  .  Worcester  Lathe  Co.,  «8  Prescott  St.,   Worcester, 

i-„Tin<.  ?!n  1?:'  ,>^"J"f'*''<>ro'   P»-     Catalogue  Mass.     A.  W.  Whitcomb.  formerly  of  the  Whitcombl 

detail    the      rf"^,-'""'-''";'''".?  "l'"  '"'•  »'"""'«•''  Mi'-Wne  Tool  Co.   and  Charles  E.   Thwing. 

lu    detail    the    construction    of    the    Lnndls  who  for  the  past  two  vears  has  been  marketing  tht 

ng   Its   last  catalogue   the   company  "Worcester"   lathe,    have  Joined  under  the  nalSe  of 

ttllig  the    Worcester    Lathe    Co.    for    the    purpose   of   eon- 

ufacture    of    ll-luch     and     13-inch 


from  2.' 
Landi 
22  lllns 
Bcribinu' 
die.      SI 


has  pc 
maclijt 

grimlint-  I.andi; 


d   a   line  of  pipe  threading  and 
1   has  developed   a   grinder  suitable   for    tinning     the 
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and  to 
and    other    machine    tools. 

Metalwood  Mfg.  Co.,  Detroit,  Mich.,  has  opened 
an  office  in  the  exhibition  department  of  tlie  Phila- 
delphia Bourse,  in  charge  of  Paul  It.  Ketzer.  eastern 

inager.     Mr.  Ketzer  was  formerly  connected  wllh 


ud  high-speed  steel     the    Watson-Stlllman    Co.    and    is    well    qualified    to 


at  a  dinner  of  the  sales  and  office  organliatlons  in 
New  York  City  at  the  Hotel  Astor.  A.  M.  Mneller. 
St.  Louis  manager,  was  host  at  the  dinner  glren  his 
salesmen  and  offlce  executives. 

L.  S.  Starrett  Co.,  Athol.  Mass..  Issued  a  circu- 
lar letter  to  Its  employes  at  Christmas  time,  stat- 
ing that  during  the  first  seven  months  of  191."i. 
with  the  exception  of  one  month,  its  sales  were 
slightly  more  than  the  sales  of  the  corresponding 
months  of  last  .vear.  Beginning  with  August,  the 
increase  in  business  was  greater,  and  on  the  whole, 
business  during  the  year  was  very  satisfactory. 
The  company  confined  Its  activities  to  the  produc- 
tion of  mechanical  tools  and  made  no  shells  or 
other  munitions  of  war.  During  the  year,  piece- 
work was  Instituted  in  various  departments  with 
success.  The  quality  of  work  has  been  kept  up, 
and  those  who  are  doing  piece-work  have  averaged 
more  than  2.'>  per  cent  more  pay  than  they  would 
have  received  at  day  wages. 
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Seeing  the  Market  Whole — 2 

Is  the  machinery  sales  manager  sure  that  he  sees  his  market 
whole  and  that  every  grou})  of  prospects  receives  attention?  Most 
of  us  find  it  easier  to  cultivate  the  big  people  from  whom  we 
receive  the  bulk  of  our  business.  Yet  very  often  it  is  the  neglected 
smaller  units,  of  considerable  value  in  the  aggregate,  which  give 
the  new  competitor  a  free  field,  and  in  time  a  solid  foundation 
upon  which  to  build  a  business  able  to  battle  for  the  biggest  cus- 
tomers in  the  market. 

An  analysis  of  Machinery's  circulation  shows  in  a  very  inter- 
esting way  the  great  diversity  of  businesses  in  which  machine 
shop  equipment  is  used.  The  cards  comprising  the  analysis,  re- 
turned by  readers,  specify  the  lines  of  business  they  are  engaged 
in.  All  the  regular  lines  are,  of  course,  adequately  represented — 
machinery  manufacturers,  automobile  manufacturers,  the  big 
steel  and  textile  mills,  mines,  railroad  shops,  shoe  factories,  chem- 
ical works,  engine  builders,  etc.  It  is  the  great  diversity  of  special 
lines  represented  which  makes  the  list  as  interesting  as  it  is  varied 
in  character.  We  have  room  here  for  only  a  very  small  percentage 
of  the  manufacturing  enterprises  shown,  omitting  the  well-known 
lines  which  every  energetic  sales  manager  works  hard  all  the  time : 
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THERE  is  probal)ly  uo  in 
dustry  in  whicli  murr 
eHicieut  eiiuipmeuls  ami 
methods  are  used  for  liaiul- 
ling  the  work  than  in  the 
manuTacture  of  automobiles. 
The  reason  for  this  is  that 
many  automobile  factories 
have  been  built  and  fully 
equipped  for  producins  a 
large  a'lnual  output  of  oars, 
according  to  designs  worked 
out  by  experienced  industrial 
engineers.  In  such 
cases,  a  higher  rate 
of  efflcienoy  may  nat- 
urally be  expected 
than  that  attained  in 
factories  which  have 
experienced  a  slow 
growth  over  a  num- 
ber of  years,  with 
the  result  that  de- 
partments and  equip- 
ment have  been  ad- 
ded from  time  to 
time,  under  condi- 
tions dictated  b  y 
available  floor  space 
rather  than  by  any 
preconceived  idea  of 
their  relation  to 
other  departments  in 
the  factory. 

It  is  tlie  purpose  cil' 
the  present  article  to 
describe  methods 
used  in  the  Buick 
plant  of  the  General 
Motors  Co.,  at  Flint. 


rea>ik:C5^es 


Edward  IC  He^mnvond 


The  enormous  production  of  motor  cars  .ind  the  low  prices  at 
which  they  are  now  sold  have  been  made  possible  by  the  use  of 
machinu  tools  of  high  efficiency  and  the  provision  of  means  for 
expediting  the  movement  of  the  work  from  machine  to  machine. 
These  conditions  are  exemplified  in  the  Buick  plant  of  the  General 
Motors  Co.  In  the  machining  of  aluminum  crank-cases.  The  cases 
are  milled  dry  on  special  Ingersoil  machines  with  cutter  speeds 
ranging  up  to  600  feet  per  minute  and  feeds  ranging  up  to  30  Inches 
per  minute.  The  highly  developed  milling  machine  practice  and  the 
automatic  means  provided  for  transporting  the  cases  have  greatly 
reduced   the   cost   of   production. 


Tig.  1.     iTipersoU  Planer  Typo  of  Millins  Mscblne  on  which  Ftrit  Opormtion  U 
porformpd   on   CrAnk-ca««i 


Mich.,  for  milling  aluminum 
crank-cases.  The  principal 
equipment  consists  of  a  bat- 
tery of  four  planer  type  mill- 
ing machines  designed  espec- 
ially for  this  work  by  the  In- 
gersoil Milling  Machine  Co.. 
Rockford,  111.  These  machines, 
together  with  the  fixtures 
used  on  them,  will  be  de- 
scribed in  detail;  and  the  in- 
formation concerning  the 
method  of  handling  the  work 
will  also  Include  a 
<lescriptlon  of  the 
machining  operations 
performed  on  other 
types  of  machines, 
which  come  between 
the  milling  opera- 
tions. 

Inirersoll    Mllllnir  Ma- 
chines and  Fixtures 

Each  of  the  Inger- 
soil milling  ma- 
chines is  equipped 
with  fixtures  for 
holding  five  complete 
crank-cases,  i.  c.  five 
upper  and  lower 
halves  and.  in  this 
connection.  It  may 
be  mentioned  that  all 
the  fixtures  used  on 
these  ni.ichines  were 
also  designed  and 
built  by  the  Ingersoil 
Milling  Machine  Co 
The  machines  are  of 
the     fixed     cross-rail 
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Fig.  2.     Design  of  Upper  Half  of  Crank-c 


Buick  Mot 


type,  the  cross-rail  being  cast  integral  with  the  housings.  The 
drive  is  provided  by  a  25-liorsepower  motor  mounted  on  top 
of  the  housings,  and  the  table  is  driven  by  a  spiral  rack  and 
pinion.  Continuous  lubrication  is  provided  for  all  bearings 
on  the  machine  by  means  of  oil-tubes  which  carry  the  lubricant 
by  gravity  from  a  reservoir  located  at  the  top  of  the  housings. 
There  is  a  similar  reservoir  on  the  side  of  the  machine,  from 
which  tubes  carry  a  continuous  supply  of  oil  to  the  feed 
change-gears.  The  table  bearings  on  the  bed  are  lubricated 
from  oil-pockets  cast  at  each  end  of  the  table.  Provision  for 
holding  the  work  on  the  machine  is  made  by  means  of  six 
longitudinal  T-slots  which  are  supplemented  by  a  liberal  num- 
ber of  pin-holes. 

Both  hand  and  power  feed  of  the  work  to  the  cutters  are 
provided,  the  maximum  power  feed  being  at  the  rate  of  30 
inches  per  minute.  There  are  twelve  changes  of  feed  for  each 
change  of  cutter  speed.  The  position  of  the  vertical  saddles 
on  the  rail  may  be  adjusted  by  hand,  and  the  horizontal  sad- 
dles on  the  housings  are  also  provided  with  vertical  hand 
adjustment.     The  spindles  are  made  of  forged  steel,  and  they 


are  'i\-2  inches  in  diameter;  motion  is  transmitted  to  the  out- 
side vertical  spindles  by  bevel  gears  which  take  power  from  a 
horizontal  driving  shaft  on  the  rail,  while  the  intermediate 
spindles  are  driven  from  the  outer  spindles  by  means  of  spur 
gears.  The  available  spindle  speeds  range  from  17 'i  to  75 
revolutions  per  minute,  when  the  drive  is  provided  by  a  2  to  1 
variable-speed  motor.  Two  arbor  supports  are  provided  on 
each  of  the  housings,  and  these  supports  have  both  vertical 
and  lateral  adjustment. 

Arrangrement  of  the  Machines  in  the  Factory 

The  machines  are  set  up  end  to  end  and  occupy  one  com 
plete  bay  in  the  motor  factory.  The  aluminum  castings  to  be 
machined  are  brought  to  the  milling  department  and  the  upper 
halves  of  the  crank-cases  are  stacked  at  one  side,  while  the 
lower  halves  are  placed  at  the  opposite  side  of  the  first  milling 
machine,  at  a  point  just  in  front  of  the  housings.  Two  opera- 
tors are  employed  at  each  machine,  and  as  the  work  passes 
out  from  under  the  cutters,  one  man  stands  at  each  side  of 
the   moving   table,   releases   the   work    from   the   fixtures   and 


Fig.    3.      Boring    Shaft    Bearing    and    facing    off    Oil    Pump    Pad 
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Fig.  4.     Design  of  Lower  Half  of  Crank-cast  for  Buick  Motor  Car 


removes  it.  After  all  the  pieces  have  been  taken  out  in  this 
way  and  the  table  starts  on  its  return  motion,  the  operators 
go  to  the  front  of  the  housings  where  the  at^cumulation  of 
castings  has  been  placed  ready  for  them,  and  these  castings 
are  put  in  position  in  the  fixtures  as  the  table  moves  back.  No 
attempt  is  made  to  clamp  the  work  in  the  fixtures  at  this  time, 
however;  the  clamping  is  done  as  the  table  moves  forward  to 
bring  the  work  up  to  the  milling  cutters. 

The  arrangement  will  probably  be  better  understood  by  re- 
ferring to  Figs.  1  and  G,  which  show  general  views  of  two 
complete  milling  machines.  Fig.  1  shows  the  machine  on 
which  the  first  milling  operation  is  performed,  and  in  this 
illustration  a  number  of  castings  will  be  noticed  standing  on 
the  floor  just  in  front  of  the  housings.  These  castings  will  be 
set  up  in  the  fixture  as  the  table  comes  back  preparatory  to 
taking  the  next  cut.  To  facilitate  handling,  gravity  conveyors 
are  provided  between  the  machines,  and  as  the  work  is  removed 
from  the  fixtures  it  is  lifted  directly  onto  these  conveyors 
which  take  it  to  the  machine  on  which  the  subsequent  opera- 
tion is  performed.  This  makes  it  unnecessary  for  the  opera- 
tors to  stoop  in  setting  down  the  work,  and  saves  them  from 
excessive  fatigue.  As  a  result,  there  is  no  slowing  down  of 
the  rate  of  production  from  this  cause.     A  section  of  one  of 


these  conveyors  is  shown  in  Fig.  5,  from  which  it  will  be 
seen  to  be  of  the  gravity-roller  type.  The  same  system  of 
conveyors  is  employed  between  all  machines  in  the  milling 
department,  so  that  the  amount  of  labor  Involved  in  transport- 
ing the  work  from  machine  to  machine  amounts  to  practically 
nothing. 

Referring  again  to  Fig.  1,  which  shows  the  machine  on 
which  the  first  milling  operation  is  performed,  it  will  be  seen 
that  the  <-rank-case  castings  are  set  end  to  end  on  the  table. 
On  this  machine,  there  are  four  vertical  spindles  on  the  rail, 
but  no  horizontal  spindles  carried  by  saddles  on  the  housings; 
the  work  performed  consists  of  rough-milling  the  connecting 
surfaces  between  the  upper  and  lower  halves  of  the  crank- 
cases.  The  two  cutters  which  work  on  the  same  casting  rotate 
in  opposite  directions,  the  purpose  being  to  neutralize  all 
strains  and  reduce  the  possibility  of  the  work  being  forced 
out  of  position.  The  milling  cutters  employed  for  this  pur- 
pose are  of  the  inserted-tooth  type;  formerly,  high-speed  steel 
cutters  were  used,  but  the  excessively  high  cost  of  high-speed 
steel  at  the  present  time  led  to  experiments  being  conducted 
with  different  brands  of  carbon  steel,  and  it  was  found  that  by 
using  cutters  made  of  Jessop  carbon  tool  steel,  very  satisfac- 
tory results  could  be  obtained.    The  depth  of  cut  is  about  3/32 


Tig.    5.      Arraniroment    of    RoUor-iiraTity   Convp^ora    used    to    transfer   Work   from   MachiDe    to   Machine 
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Fig.    1.    but    equipped 
Table 

inch  and  the  work  is  fed  to  the  cutters  at  a  rate  of  29  inches 
per  minute.  The  peripheral  speed  of  the  cutters  is  600  feet 
per  minute. 

It  was  formerly  the  practice  of  the  General  Motors  Co.  to 
use  a  cutting  compound  in  milling  these  aluminum  crank- 
cases,  but  trouble  was  experienced  from  water  being  thrown 
from  the  large  cutters  that  are  employed,  and  when  the  matter 
of  obtaining  new  machines  for  the  work  was  taken  up  with  the 


at  each  side.  The  work  is  secured  in  the 
li.\ture  by  clamp  screws  which  grip  each 
side  of  the  casting  and  are  supplemented 
by  hold-down  straps  on  each  fixture,  one 
of  which  is  shown  at  C. 

The  upper  halves  of  the  crank-cases  are 
held  in  the  fixtures  at  the  near  side  of  the 
machine.     Here,  again,  the  three-point  sus- 
pension principle  is  employed  for  locating 
the  work  in  the  fixtures;    at  the  flywheel 
housing  end,  the  casting  is  engaged  by  the 
.stop  D,  while  the   third   suspension   point 
/-'  contacts  with  the  bottom  of  the  casting 
at  the  gear-case  end.     Further  support  is 
furnished   by  spring  pins  F  which   adjust 
themselves   to   engage   the   flange   at   each 
side  of  the  casting.     The  work  is  clamped 
in  the  fixture  by  means  of  binding  screws 
which  are  tightened  at  G,  and  held  down  by  studs  projecting 
up  through  the  cylinder  holes..     Slotted  plates  (one  of  which 
is  shown  at  H)   are  provided  for  use  on  these  studs  so  that 
the  time  required  to  tighten  them  is  reduced  as  far  as  possible. 
The  second  operation  is  performed  on  the  upper  halves  of 
the  crank-cases,  which  are  transferred  from  the  first  milling 
machine  to  a  six-spindle  Foote-Burt  boring  machine  that  bores 
out  all  the  cylinder  holes  at  a  single  setting.     The  machine 


machined 


Fig.   8.      Sii 


IngersoU  Milling  Machine  Co.  this  firm  recommended  that  the 
work  be  done  dry.  Milling  without  the  use  of  any  cutting 
compound  was  adopted  at  the  time  the  new  machines  were  put 
in  operation,  and  the  results  obtained  have  been  entirely  sat- 
,  isfactory.  The  rate  of  production  is  twenty-two  upper  and 
twenty-two  lower  halves  of  the  crank-cases  per  hour. 

A  close  view  of  two  pairs  of  fixtures  of  the  type  used  on  the 
first  machine  is  shown  in  Fig.  9.  where  it  will  be  seen  that 
the  upper  and  lower  halves  of  a  crank-case  are  set  up  in  one 
pair  of  fixtures,  while  the  other  pair  is  empty  in  order  to  show 
the  construction  more  clearly.  These  fixtures 
are  designed  to  provide  a  three-point  suspen- 
sion support  for  the  work.  The  lower  halves 
of  the  crank-cases,  which  are  carried  in  the 
fixtures  at  the  far  side  of  the  machine,  are 
supported  by  two  pivoted  brackets  A,  which 
engage  the  under  side  of  the  flanges,  and  n 
third  support  which  contacts  with  the  bot- 
tom of  the  crank-case,  this  support  being 
located  inside  the  fixture  at  the  opposite  end 
from  the  brackets  A.  Additional  support  is 
provided  by  spring  pins  B  which  engage  the 
casting  along  the  under  side  of  the  flanges 


used  for  this  purpose  is  shown  in  Fig.  7;  pads  are  provided  on 
the  fixture  which  support  the  work  from  the  finished  face  of 
the  flange,  and  the  longitudinal  position  is  governed  by  means 
of  a  slot  A  which  engages  a  small  vee  cast  on  the  work  for 
that  purpose.  Two  bosses  at  each  end  of  the  casting  engage 
pads  on  the  fixture  and  govern  the  sidewise  location  of  the 
work.  The  casting  is  clamped  down  by  means  of  suitable 
straps  which  hold  it  by  the  flange.  This  machine  is  operated 
at  a  feed  of  approximately  0.020  inch  per  revolution,  and  a 
cutter  speed  of  350  feet  per  minute;   the  depth  of  cut  is  3/32 


Fi§r.   9.      Close  View  of  Fixtu 


thich  Work  is  held  for  First  Open 
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inch.  The  machine  is  more  than  able  to 
keep  up  with  the  rate  of  production  ob 
tained  on  the  preceding  milling  operation. 
The  lower  halves  of  the  crank-cases  g<i 
direct  from  the  first  to  the  second  Ingersoll 
milling  machine,  and  the  upper  halves  go 
onto  the  same  machine  from  the  Foote-Buri 
boring  machine  on  which  the  second  opera- 
tion is  performed.  This  machine  is  shown 
in  Fig.  G  and  is  employed  for  the  purpose 
of  rough-milling  the  top  surface  of  the  up- 
per half  of  each  crank-case,  and  for  taking 
a  roughing  cut  on  the  end  of  the  gear 
case  and  on  the  end  of  the  flywheel  hous- 
ing on  both  the  upper  and  lower  halves  ol 
the  crank-case.  It  will  be  seen  that  the 
machine  used  for  this  purpose  is  provided 
with  five  spindles,  there  being  three  vertical  spindles  carried 
by  saddles  on  the  rail,  and  a  horizontal  spindle  at  each  side 
of  the  machine  carried  by  saddles  on  the  housings.  The  three 
vertical  spindles  perform  the  facing  operation  on  the  top  of 
the  crank-case,  and  the  horizontal  spindles  face  the  end  of  the 
gear-case  and  the  end  of  the  flywheel  housing. 

A  close  view  of  the  fixtures  provided  on  the  machine  is 
shown  in  Fig.  11,  where  it  will  be  seen  that  pads  A  are  pro- 
vided to  support  the  work  from  the  finished  faces  of  the 
flanges  that  were  milled  during  the  first  operation.  The  upper 
halves  of  the  crank-cases  are  located  from  the  cylinder  holes 
by  means  of  plugs  B  on  the  fl.xtures.  while  the  lower  halves 
of  the  cases  are  lo- 
cated by  means  of 
the  vee  cast  on  the 
work,  which  fits  into 
notches  C  on  the  fix- 
tures, and  by  bosses 
cast  at  the  opposite 
side  of  the  work 
which  are  engaged 
by  stops  D.  The 
method  by  which  tliv 
work  is  s  t  r  a  p  p  o  il 
down  on  the  fixture 
will  be  readily  seen 
by  referring  to  the 
illustration,  but  at- 
tention is  called  to 
the  fact  that  each 
pair  of  straps  holds 
two  castings,  so  that  the  time  reiiuired  to  damp  the  work  is  re- 
duced to  a  minimum.  The  cutters  are  set  up  on  the  machine 
by  means  of  positive  locating  blocks,  and  fine  adjustment 
is  obtained  by  a  dial  test  indicator.  The  work  is  fed  to  the 
cutters  at  a  rate  of  23  inches  per  minute,  and  tlie  peripheral 
cutting  speed  of  the  cutters  is  GOO  feet  per  minute.  The  depth 
ot  cut  is  3/32  inch. 

The  fourth  operation,  which  is  performed  on  the  third  large 
Ingersoll  milling  machine,  consists  of  taking  a  finishing  cut 
on  the  faces  of  the  flanges.  The  fixtures  employed  for  this 
purpose  are  shown  in  Fig.  10,  from  which  it  will  be  seen  that 
they  are  of  the  same  design  as  those  employed  for  the  first  op- 
•eration,  but  in  the  present  case,  the  operation  of  the  fixtures  is 


Fig.    11.      Fixtu 


Milling   Machine   and   Fixtures    uied    for   taking   Finiahinf   Cut    oror 
£nd  of  Gear-case  and  Top  of  Crank-caae 

more  sensitive.  The  lower  halves  of  the  cases  are  held  by  a 
three-point  suspension  (two  points  shown  at  A)  and  further 
supported  by  spring  pins  B  whicu  engage  the  flanges  al  each 
side.  The  arrangement  is  essentially  the  same  as  that  ex- 
plained for  the  corresponding  fixture  for  the  first  operation, 
except  that  the  spring  pins  B  are  adjusted  by  independent 
screws  C,  which  gives  a  more  uniform  support  to  the  work 
than  is  the  case  where  all  o(  the  pins  are  controlled  by  a 
single  screw.  The  work  is  held  down  in  the  fixture  by  four 
independent  screws  D  which  engage  the  sides  of  the  crank- 
cases,  and  by  two  straps  A'  and  /'  which  engage  each  end  of 
the  work. 

The  upper  halves 
of  the  cases  are  lo- 
cated by  pads  G  from 
the  milled  upper 
faces  of  the  work, 
and  by  plugs  H 
which  enter  the 
cylinder  holes.  Two 
spring  pins  /  engage 
the  work  under  the 
flywheel  housing, 
and  two  pins  J  and 
K  help  to  support 
the  casting  at  the 
opposite  end.  The 
work  is  held  down 
in  the  fixtures  by 
means  of  straps  on 
the  plugs  //  which 
extend  up  through  the  cylinder  holes.  The  depth  of  cut  taken 
is  about  0.025  inch  and  the  cutting  speed  and  feed  are  the  same 
as  for  the  first  operation,  i.  c.  the  feed  is  29  inches  per  minute 
and  the  peripheral  cutter  speed,  600  feet  per  minute.  After 
the  work  is  removed  from  the  fixtures,  it  is  transferred  to  a 
surface  plate  and  tested  with  tissue-paper  feelers  0.003  inch 
in  thickness  to  insure  an  accurate  fit  between  the  upper  and 
lower  halves  of  the  crank-cases  when  assembled. 

The  fifth  and  sixth  operations  are  performed  on  the  lower 
halves  of  the  crank-cases.  In  the  fifth  operation,  the  work  is 
set  up  on  a  Barnes  horizontal  drill  press,  shown  in  Fig.  3, 
where  the  crankshaft  bearing  is  bored.  The  fixture  provided 
on  this  machine  locates  the  work  by  means  of  two  pads  which 
engage  the  same  bosses  on  the  castings 
that  were  used  in  the  second  and  third  op- 
erations; and  the  longitudinal  position  of 
the  work  in  the  fixture  is  determined  by 
the  vee  on  the  casting  which  engages  a 
notch  on  the  fixture.  The  work  is  held 
down  by  means  of  two  straps  and  a  clamp- 
ing screw.  While  the  boring  operation 
is  being  performed  on  one  case,  the  case 
in  which  the  bearing  has  Just  been  bored 
is  set  up  on  a  No.  5  Becker  vertical  milling 
machine,  which  is  also  shown  in  Fig.  3. 
and  the  pad  for  the  oil  pump  is  fared  off. 
The  fixture  used  on  this  machine  is  very 
simple,  consisting  merely  of  a  flat  plate  to 
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which  the  work  is  strapped  down.  The  machine  is  equipped 
with  an  automatic  trip  to  disengage  the  feed  after  the  milling 
operation  has  been  completed.  One  operator  is  able  to  attend 
to  these  two  machines  and  secure  a  rate  of  production  equal 
to  the  rate  at  which  the  crank-cases  are  turned  out  by  the 
milling  machine  on  which  the  preceding  operation  was  per- 
formed. On  both  the  Barnes  and  Becker  machines,  the  work 
is  lubricated  with  water. 

In  the  seventh  operation,  the  lower  halves  of  the  crank- 
cases  are  finish-milled  on  the  gear-case  end,  and  the  upper 
halves  of  the  cases  are  flnish-niilled  on  the  top  to  a  limit  of 
accuracy  of  0.002  inch,  and  also  finish-milled  on  the  gear-case 
end.  The  equipment  used  for  this  purpose  is  shown  in  Fig.  12, 
where  it  will  be  seen  that  the  fixtures  for  holding  the  upper 
halves  of  the  crank-cases  are  essentially  the  same  as  those 
employed  for  the  third  operation,  except  that  a  support  A  is 
provided  to  support  the  gear-case  end  of  the  work  and  eliminate 
chatter.  The  fixtures  used  for  holding  the  lower  halves  of  the 
crank<'ases  are  of  a  different  design  from  any  that  have 
formerly  been  employed.  lu  this  case,  the  work  is  located  by 
stops  B  engaging  the  end  of  the  flywheel  housing  which  was 
rough-milled  in  the  third  operation,  and  by  plugs  C  which 
enter  the  bored  bearing  in  the  crank-case.  After  being  milled 
on  this  machine,  the  top  surface  of  the  upper  halves  of  the 
crank-cases  are  tested  for  accuracy  with  a  straightedge,  and 
the  surface  of  the  flange  Is  tested  with  tissue-paper  feelers 
0.002  inch  in  thickness.  The  distance  between  the  finished 
surfaces  on  opposite  sides  of  the  upper  halves  of  the  cases  is 
measured  with  a  micrometer  and  must  be  accurate  within  a 
limit  of  0.004  inch. 

After  being  subjected  to  this  inspection,  the  work  is  taken 
to  a  four-spindle  IngersoU  milling  machine,  of  smaller  size 
than  the  ones  previously  used,  on  which  the  arms  are  faced  off 
for  the  three-point  suspension  mounting  of  the  crank-case  on 
the  frame;  this  machine  also  mills  the  face  of  the  seat  for 
the  starter  gear-box  and  the  accelerator  pad.  It  is  shown 
in  operation  in  Fig.  8.  The  work  is  done  dry  and  the  rate  of 
feed  is  20  inches  per  minute,  with  a  peripheral  cutter  speed 
of  500  feet  per  minute.  The  depth  of  the  cut  is  about  3/16 
inch,  and  the  work  is  located  by  two  plugs  on  the  fixture 
which  enter  the  cylinder  holes.  The  final  milling  operations 
are  performed  by  a  battery  of  five  No.  3  millers  shown  in  the 
heading  illustration,  equipped  with  fixtures  which  locate  the 
work  from  the  cylinder  holes  in  all  cases.  These  machines 
perform  a  collection  of  miscellaneous  operations;  the  opera- 
tion of  milling  and  the  fixtures  are  quite  simple,  so  that  a 
detailed  description  would  be  of  little  interest. 

This  article  is  not  intended  to  be  a  complete  exposition  of 
the  machining  operations  involved  in  the  manufacture  of 
Buick  crank-cases.  The  idea  has  been  threefold:  first,  to 
present  a  brief  description  of  machines  and  fixtures  employed 
for  this  work  wliich  embody  principles  that  are  applicable  for 
many  other  milling  operations;  second,  to  point  out  the  labor- 
saving  methods  used  for  handling  the  work;  and  third,  to 
show  the  exceptionally  high  rates  of  speed  and  feed  which 
are  obtainable  In  milling  aluminum,  and  to  point  out  the  fact 
that  this  high  rate  of  production  is  obtained  without  the  use 
of  any  cutting  compound.  In  an  article  of  this  kind,  the  value 
to  the  general  reader  is  the  possibility  of  employing  similar 
methods  in  his  own  work;  and  if  readers  of  Machineuy  find 
other  applications  for  some  of  the  principles  of  fixture  design 
and  methods  of  handling  the  work  that  have  been  described, 
the  present  article  will  have  attained  its  object. 

A  German  concern  has  brought  out  a  new  bearing  metal 
known  as  "war  bronze."  The  composition  of  this  alloy, 
however,  is  not  published.  The  war  bronze  is  the  result  of 
experiments  undertaken  to  produce  a  bearing  metal  which 
can  be  used  as  a  substitute  for  alloys  containing  a  high  per- 
centage of  copper,  on  which  metal  the  German  government 
has  placed  an  embargo  during  the  war.  It  is  claimed  that 
this  war  bronze  can  be  used  in  all  cases  where  brass,  ordin- 
ary bronze,  or  phosphor-bronze  would  ordinarily  be  employed, 
and  that  it  has  been  used  with  good  results  for  bearings  and 
worm-wheels  for  some  time. 


FORMULAS    FOR    COMBINED   BENDING 
AND   TORSION   STRESSES 

In  an  article  in  the  Sihlci/  Journal  of  Engineering,  Decem- 
ber, 1915,  G.  B.  Upton  deals  in  a  very  complete  and  concise 
manner  with  the  different  formulas  that  have  been  developed 
for  the  stresses  in  metals  subjected  to  combined  tensional, 
compressional  and  shearing  stresses — that  is,  combined  bend- 
ing and  torsion.  The  principle  now  accepted  as  true  for  beams 
or  machine  parts  loaded  so  as  to  produce  combined  bending 
and  torsion  is  known  as  "Guest's  law,"  which  states  that  in 
any  case  of  single  or  combined  loading  the  point  where  the 
elastic  limit  and  the  yield  point  is  exceeded,  is  dependent 
upon  the  maximum  shear  stress  exceeding  a  certain  critical 
shear  stress  value.  This  critical  shear  stress  value  is  only 
half  the  tension  stress  intensity  at  the  tension  yield  point  of 
the  metal. 

Guest's  law  was  tested  out  experimentally  only  for  a  lim- 
ited number  of  ductile  metals.  It  is  fairly  obvious  that  it 
cannot  apply  at  all  to  the  brittle  metals.  As  a  hypothesis, 
Guest's  law  has  to  compete  with  two  other  hypotheses.  The 
three  hypotheses  concerning  the  conditions  at  failure  may  be 
stated  as  follows: 

1.  Guest's.  Failure  occurs  when  the  maximum,  shear  stress 
in  the  piece  of  metal  reaches  a  certain  critical  value. 

2.  Rankine's.  Failure  occurs  when  the  maximum  tension 
stress  in  the  piece  ("principal  stress")  reaches  a  certain  criti- 
cal value. 

3.  St.  Venant's.  Failure  occurs  when  the  maximum  unit 
deformation  in  the  piece  reaches  a  certain  critical  value. 

The  comparison  of  the  different  criteria  of  failure  may  per- 
haps be  made  more  evident  by  comparison  of  the  resulting 
formulas  for  combined  bending  and  torsion  of  a  solid  circular 
shaft. 


Guest's: 


St.  Venant's: 
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In  the  above  formulas, 

(/  =  shear  stress  intensity; 

J)  =  tension  stress  intensity; 
D  =  outside  diameter  of  shaft; 

Ml,  and  Mt  are,  respectively,  the  bending  and  torsion  mo- 
ments. 

It  is  obvious  that  the  three  formulas  will  not  give  the  same 
solution  for  D.  Rankine's  and  St.  Venant's  formulas  are  fairly 
similar;   Guest's  differs  radically  from  the  other  two. 

The  opinion  of  the  writer  of  the  article  abstracted,  as  to  the 
applicability  of  the  three  criteria  of  failure,  has  been  formed 
partly  from  the  results  of  the  experimental  work  noted  above, 
and  partly  from  recent  work  in  the  Sibley  College  laboratories. 
For  the  fully  ductile  metals,  which  have  a  yield  point  in  ten- 
sion testing,  and  break  with  a  cup  and  cone  break  under 
tension.  Guest's  law  is  probably  true  not  only  at  the  yield 
points  in  the  various  loadings,  or  in  combined  loadings,  but 
also  at  the  break.  For  the  semi-ductile  metals,  which  have  a 
tension  yield  point,  but  finish  in  tension  testing  with  the 
square  break  of  pure  tension,  Guest's  law  determines  yield 
points  and  Rankine's  law  determines  breaks  (if  tension  break 
is  possible  under  the  system  of  loading  applied).  For  the 
brittle  metals  there  are  usually  no  yield  points  (certainly  not 
in  tension  1.  and  Rankine's  law  determines  tension  breaks.  In 
the  compression  of  brittle  metals.  Guest's  law  determines  yield 
points,  if  there  are  any,  and  also  determines  breaks,  if  they 
are  due  to  shear.  St.  Venant's  law  does  not  apply  anywhere. 
The  determinant  of  failure  is  always  a  stress,  not  a  deforma- 
tion. All  yield  points  are  determined  by  a  shear  stress;  and 
all  breaks  are  determined  either  by  a  shear  or  by  a  tension 
stress. 
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A    REVIEW    OF    FACEPLATE    AND    COLLET    WORK-HOLDEaiS 
BY  JOSEPH  HORNER* 


Fit'-    1.     Simple  Screw  Dogs  on  Faceplate 

THE  potter's  wheel  is  obviously  the  clue  to  the  origin  of 
lathe  chucks,  and  its  simple  form  is  still  representative 
of  the  great  group  of  face  chucks.  The  only  essential 
difference  is  that  in  the  latter  a  precise  means  of  obtaining  a 
frictional  hold  upon  the  work  is  provided  in  the  form  of  Jaws 
or  other  devices,  necessitated  by  the  nature  of  turning.  The 
fact  that  a  large  proportion  of  turned  work  has  to  be  steadied 
or  supported  upon  an  extraneous  center  does  not  alter  the 
principle,  since  the  chuck  is  always  the  driving  agent.  The 
earliest  types  of  lathes  comprised  nothing  more  than  a  couple 
of  centers  held  in  uprights  driven  in  the  ground,  and  the  work 
was  rotated  with  a  cord.  At  this  time  no  kind  of  chuck  was 
used,  but  the  abandonment  of  the  cord  drive  brought  about  the 
necessity  for  a  driver  or  chuck,  and  upon  the  advent  of  the 
handwheel,  footwheel  and  power  agency  for  driving  the  lathe, 
regular  chucks  were  developed.  At  the  present  day  it  is  be- 
wildering to  attempt  to  grasp  the  immense  variety  of  chucks 
in  use.  Even  during  the  last  five  years  or  so  their  ranks 
have  received  great  accretions  on  account  of  the   increasing 


Fig,  S.     DoK  for  ITso  on  Boring  Mill  Table 

practice  of  using  special  chucks  for  gripping  repetition  work, 
particularly  in  automobile  manufacture.  In  addition  to  spe- 
cialized shapes  of  Jaws,  the  chucks  often  include  seatings  or 
abutments  for  the  purpose  of  support  or  precise  location  of 
the  object,  and  holes  for  the  reception  of  pilots  on  tools. 

Apart  from  this  growing  specialization  in  chuck  design,  the 
chief  point  which  dilTerentiates  modern  types  from  those  of, 
say,  a  decade  since  is  that  of  enhanced  strength.  In  the 
majority  of  cases  standard  designs  have  been  made  heavier. 
In  other  cases  new  designs  have  been  evolved  to  meet  the 
greater  strains  produced  in  dealing  with  high-speed  work. 
Chucks  with  stool  instead  of  cast-iron  bodies  are  now  largely 
used.  The  use  of  auxiliary  screw  dogs  or  serrated  jaws  is 
noticeable  in  many  instances  as  a  lielp  to  the  frictional  drive 
of   the   standard    Jaws.     There    is   difTiculty    in    dealing    with 


classes  of  work  which  are  liable  to  distortion  through  pressure 
wrongly  applied.  In  such  cases  it  may  be  impracticable  to 
exercise  any  great  force  in  clamping,  because  the  work  will 
assume  a  distorted  form,  and  will  spring  back  to  its  original 
outline  upon  being  released  from  the  chuck.  This,  of  course, 
would  give  detrimental  and  uncertain  results.  The  employ- 
ment of  driving  pins  or  flanges  solves  the  difficulty  in  some 
shapes,  these  drivers  rotating  the  piece  against  the  stress  of 
cutting.  When  it  is  not  feasible  to  introduce  driving  pins  or 
flanges,  a  considerable  amount  of  thought  and  care  may  have 
to  be  exercised  in  designing  the  chuck  or  its  jaws.  Some- 
times, even,  the  selection  of  a  safe  mode  of  chucking  alters 
the  determination  of  the  precise  type  of  machine  which  the 
piece  shall  be  machined  upon. 

Another  question  that  must  never  be  disregarded  is  whether 
the  work  will  run  in  proper  balance,  and  for  this  reason  a 
good  many  objects  are  tooled  while  held   In  a  fixed  position 


Fig.   3.     Simple   Dogs   and   Thru.M  lie     4 

Screw   on  Faceplate 

in  preference  to  rotating  them  in  a  lathe.  If  work  is  repeti- 
tive the  expense  and  time  occupied  in  securing  a  proper  bal- 
ance by  the  use  of  a  counterweight  on  the  chuck  is  repaid,  and 
if  there  are  a  number  of  operations  that  follow  in  succession 
and  can  be  best  done  with  tools  from  a  turret,  it  is  better  to 
revolve  the  work  and  machine  it  in  this  fashion.  A  piecf 
might  be  more  easily  gripped  on  a  boring  type  of  machine 
without  the  need  of  balancing,  since  the  piece  remains  st.i 
tionary.  but  the  time  of  changing  tools  in  the  boring  spindl' 
would  make  this  method  prohibitive. 

The  question  of  the  relative  number  of  parts  to  be  machined 
usually  determines  llio  form  of  chuck  which  shall  be  used 
unless  the  work  is  of  the  plainest  description.  In  the  latter 
instance,  an  ordinary  type  of  chuck  with  standard  Jaws  i< 
perhaps  perfectly  suitable.  However,  as  soon  as  any  comph 
cation  in  outline  affecting  chucking  arises,  it  is  necessary  to 
devise  a  chuck,  or  make  special  Jaws,  which  will  facilitate 
gripping,  lessen  the  time  and  eliminate  all  risk  of  inaccuracies. 
In  a  shop  doing  the  ordinary  run  of  miscellaneous  work,  the 
chuck."!  will  be  all  more  or  less  standard,  that  is,  modiflcations 
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Fig.  6.     Reversible  Faceplate  Jaw 

o£  a  special  nature  will  not  be  very  noticeable.  But  in  a 
liighly  specialized  shop  the  number  of  strange  shapes  encoun- 
tered is  remarkable,  and  any  one  of  them  picked  out  at  random 
would  probably  be  suitable  only  for  the  particular  kind  of 
work  it  is  handling.  Occasionally,  however,  a  chuck  is  de- 
signed with  a  certain  degree  of  adaptability  to  cover  a  range 
of  holds,  thereby  saving  expense  and  storage  room.  The 
addition  of  one  or  more  fitments,  or  an  adjustment  obtained 
by  placing  screws  or  bolts  in  another  set  of  holes  is  usually 
sufficient  to  meet  requirements.  Balance-weights  also  may 
have  adjustability  to  two  or  three  locations,  placed  accurately 
to  suit  the  altered  position  of  the  same  work  or  another  piece 
of  different  size.  The  matter  of  whether  a  chuck  shall  be 
designed  for  one  purpose  only  or  for  various  uses  is  entirely 
dependent  upon  the  number  of  pieces  to  be  produced  by  It. 
The  number  of  similar  pieces  to  be  produced  affects  the  kind 
of  chuck  employed  in  a  radical  fashion,  more  particularly  if 
the  work  is  of  moderate  or  small  dimensions.  In  the  latter 
case,  a  spring  type  of  chuck  frequently  suits  better  than  one 
with  sliding  jaws,  and  is  easier  to  operate  and  more  conven- 
ient in  some  respects.  Special  collets  are  necessary  to  fit  the 
work,  and  it  is  generally  a  simpler  matter  to  arrange  these 
in  a  spring  chuck  than  In  one  with  sliding  jaws.  But  when 
the  dimensions  of  the  object  exceed  the  capacity  of  spring 
chucks,  the  matter  is  one  for  choice  between  a  special  chuck 
made  to  suit,  and  false  jaws  fitted  to  a  chuck  of  standard 
design. 

Faceplate,  Dogrs  and  Holding  Devices 

For  the  purpose  of  these  articles,  we  shall  take  up  the 
chucks  where  they  begin,  by  the  attachment  of  screw  dogs  to 
an  ordinary  faceplate,  forming  the  primitive  principle  of  grip- 
ping at  the  side  of  the  work.  At  one  time,  turners  had  no 
other  assistance  than  that  of  the  faceplate  with  dogs  of  a  more 
or  less  makeshift  type,  and  such  things  as  proper  sliding  jaws 
accurately  fitted  were  unknown.  The  work  was  held  by  the 
ends  of  screws,  but  as  cuts  were  light,  and  time  was  of  little 


importance,  there  was  not  the  same  need  for  rapid  and  power- 
ful means  of  holding  that  present-day  requirements  demand. 
Neither  was  there  any  self-centering  principle  available,  and 
all  work  had  to  be  adjusted  tentatively.  Even  standard  round 
shapes  as  drills  and  rods  were  held  in  bored  chucks  and 
clamped  with  screws — a  method  only  met  with  now  in  the  bell 
chucks.  Though  the  method  of  using  simple  screws  in  dogs 
attached  to  a  faceplate,  as  shown  in  Fig.  1,  is  still  utilized 
largely  among  amateurs  and  to  a  lesser  degree  in  the  small 
shops,  it  is  open  to  the  objection  of  insecurity.  The  point  or 
end  of  a  screw  affords  only  a  small  area,  on  which  work  is 
liable  to  swivel  or  skid.  The  surface,  moreover,  becomes  im- 
pressed quickly,  resulting  in  slackness  while  the  turning  or 
boring  is  in  progress.  With  a  jaw  having  three  or  more  times 
the  surface  contact,  these  difficulties  are  greatly  diminished, 
and  it  is  practicable  to  hold  with  continuity  o£  pressure  from 
beginning  to  end  with  little  or  no  risk  of  slipping  out  of  posi- 
tion, unless  the  object  is  exceptionally  shaped,  tapered,  or  has 
excessive  overhang.  The  only  merits  of  the  screw  dog  device 
are  its  cheapness,  since  an  ordinary  faceplate  may  be  em- 
ployed. Practically  the  only  instance  where  the  screws  pos- 
sess any  advantage  over  proper  jaws  is  their  adaptabilitj-  to 
reach  into  angles  and  recessed  parts  where  space  is  limited. 
In  a  few  cases  it  may  be  necessary  to  have  unusually  long 
screws,  but  generally  quite  short  ones  are  employed,  as  in 
Fig.  1,  since  adjustments  of  more  than  a  very  short  distance 


Fig.    7.     Large    Faceplate    Ja 


Fig.    8.     Heavy   Faceplate   provided    with   Reversible    Jaws 

can  be  made  by  shifting  the  dog  in  its  slot,  or  to  another  hole. 
The  amount  to  which  a  screw  is  set  out  from  the  surface  of 
the  plate  depends  on  the  class  of  work  being  handled;  it  is 
usual  to  have  a  double  set  of  dogs,  one  set  with  the  screw 
laid  closely  in,  as  at  A,  Fig.  1,  and  the  other  with  the  dog 
lengthened  to  bring  it  further  away,  or  made  in  the  form  of  a 
miniature  angle-plate  B.  It  is  not  usual  to  set  the  screws  at 
other  than  right  angles  to  the  axis  of  the  dog,  because  the 
work  is  more  likely  to  slip,  but  in  the  case  of  the  horizontal 
tables  of  boring  and  turning  mills,  gravity  helps  to  keep  the 
object  down,  and  it  is  then  practicable  to  set  the  screws  at  a 
slight  angle,  pointing  downward.  The  dog  is  either  plain, 
like  that  shown  at  A  or  B,  Fig.  1,  or  elaborated  into  a  higher 
casting,  Fig.  2,  to  reach  some  way  up  the  work  and  resist 
tilting.  Should  the  work  be  shallow,  it  can  be  packed  up  to 
make  it  come  up  to  the  range  of  the  screws.  Either  three  or 
four  such  dogs  are  utilized.  Frequently  they  supplement  the 
grip  of  the  standard  chuck  jaws,  the  piece  being  first  centered 
and  gripped  with  these,  and  the  screw  dogs  brought  up 
afterward. 

A  makeshift  compromise  between  the  screw  dog  and  the 
regular  jaw  is  to  push  the  one  along  with  the  other,  as  shown 
in  Fig.  3.  It  is  a  clumsy  device,  however,  and  not  easy  (o 
manipulate,  while  for  diameters  approaching  that  of  the  face- 
plate it  cannot  be  employed.  The  neatest  device  is  the  self- 
contained  jaw.  Fig.  4,  comprising  a  base  bolted  to  the  face- 
plate, a  jaw  sliding  in  vees  on  the  base,  and  a  screw  passing 
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through  the  nut  which  is  let  into  the  jaw.  Stronger  designs 
are  illustrated  in  Figs.  5  and  6,  the  first  with  a  screw  of 
medium  diameter  retained  by  thrust  collars,  the  other  with  a 
screw  of  more  generous  diameter,  and  a  jaw  which  can  bu 
run  out  at  either  end  for  reversal.  As  large  faceplates  and 
boring-mill  tables  have  double  T-slots,  it  is  necessary  to  modify 
the  bases  of  the  jaws  accordingly,  as  in  Fig.  7.  The  largest 
plates  are  fitted  with  bases  of  sudicient  length.  Fig.  8,  to  give 
the  full  range  of  travel  to  the  jaws,  thus  obviating  the  neces- 
sity for  adjusting  the  bases.  They  are  only  touched  when 
removal  is  required,  to  leave  the  plate  plain.  In  any  type  of 
jaw-fitting  there  is  the  disadvantage  that  the  necessity  for 
having  a  base  makes  the  Jaw  stick  out  from  the  plate  farther 
than  when  fitted  direct  to  slots  in  the  plate.  A  great  many 
classes  of  objects,  however,  are  secured  with  the  help  of  bolts 
and  clamps,  supplementary  to  the  grip  of  the  jaws,  so  that  the 
objection  is  not  so  important  as  it  may  seem. 

A  variety  of  special  hooks  or  damps  is  also  used  for 
certain  work  which  is  difTicult  to  hold  (irmly,  either  on  account 
of  the  small  area  available  for  gripping  or  lierause  of  a  slight 
taper  which  tends  to  eject  the  piece  when  the  vibration  in- 
duced by  cutting  is  set  up.  Fig.  9  shows  a  clamp  combined 
with  a  jaw  (for  use  in  a  tire-boring  mill)  especially  to  secure 
the  tire  firmly.  The  clamp  is  hinged  to  throw  down  out  of 
the  way.  Another  way  in  which  part  of  the  severe  duty  is 
taken  from  a  set  of  jaws  is  that  of  adding  one  or  more  driver 
pins,  set  either  directly  in  the  faceplate,  or  into  massive  cast- 


Fig.   9.    Ja 
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Ings  bolted  thereto.  These  pins  engage  with  arms  or  other 
projections,  and  afford  a  positive  drive.  Sometimes,  also, 
when  an  extremely  heavy  cut  has  to  be  taken  from  a  bar  or 
shaft,  the  hold  of  ordinary  jaws  is  supplemented  by  the  appli- 
cation of  three  or  four  massive  screw  dogs,  of  the  type  shown 
at  ^1,  Fig.  1,  which  are  very  heavy  and  held  with  two  or  throe 
bolts. 

Independent-jaw  Uhuck 

The  standard  independent-jaw  chuck  is  directly  related  to 
the  faceplate  fitted  with  a  set  of  loose  jaws,  the  only  difference 
being  that  the  jaws  are  fitted  directly  into  the  plate  and  the 
screws  are  built  in,  as  shown  in  Fig.  11.  There  is  a  good 
deal  of  variation  in  detail,  especially  in  regard  to  methods  of 
taking  the  thrust  of  the  screws.  In  the  first  example  shown, 
the  screws  are  laid  in  from  the  front,  which  necessitates  an 
open  slot:  but  a  more  workmanlike  way  is  to  take  the  thrust 
a  little  way  inside  the  hole  by  means  of  a  loose  collar  .1.  Fig. 
10,  slipped  in  after  the  screw  has  been  inserted  endwise,  and 
secured  with  a  couple  of  pins  fitting  half  way  in  the  chuck 
and  hall'  way  in  the  collar.  Or  the  screw  collar  is  brought 
further  in,  resting  against  a  shoulder,  and  the  loose  collar  is 
laid  in  as  at  B,  Fig.  10:  this  is  an  alternative  to  using  the 
tail  of  the  screw  to  receive  the  thrust  in  one  direction.  Instead 
of  a  plain  collar,  however,  a  threaded  one  may  be  used  which 
can  be  tightened  to  make  an  exact  working  lit  without  back- 
lash and  which  is  locked  with  a  lateral  screw:  this  device 
permits  of  later  adjustments  to  eliminate  backlash  due  to  wear. 


Fig.    10.     Screwa  retained   by  Collin  of   Varioui  Tjrpei 

as  shown  at  C,  Fig.  10.  It  will  be  noticed  that  the  essential 
difference  between  this  class  of  chuck  and  the  various  types 
of  modern  chucks  now  on  the  market  is  the  way  in  which 
the  jaws  are  fitted  into  the  body.  The  chucks  thus  far  de- 
scribed take  a  bearing  by  the  squared  tail,  but  in  the  modern 
types  the  chuck  bodies  are  grooved  to  receive  the  tongued 
bases  of  the  jaws,  resulting  in  a  much  better  fit  and  greater 
resistance  against  lateral  pressures.  It  is  now  the  practice 
in  making  old-fashioned  independent-jaw  chucks  to  recess  the 
jaws  slightly  in  the  body,  which  tends  to  keep  them  in  line 
and  to  relieve  the  pressure  from  the  screw  stud  end,  as  illus- 
trated in  Fig.  12.  But  this  does  not  overcome  the  tendency 
to  tip  over;  hence  the  necessity  for  the  screwed  tail  and  nut 
at  the  back. 

Reversible  jaws  on  the  independent-Jaw  cbuclcs  of  the  class 
just  illustrated  are  arranged  upon  a  kind  of  stud,  correspond- 
ing to  the  shank  of  an  ordinary  jaw,  but  with  a  circular  por- 
tion upon  which  the  jaw  may  be  rotated.  The  driving  screw 
is  given  a  slight  amount  of  play,  as  shown  in  Fig.  13,  so  that 
when  the  nut  at  the  back  is  slackened  the  jaw  and  shank  may 
be  pulled  out  sufficiently  to  clear  the  tongue  on  the  under  side 
of  the  jaw,  making  it  possible  to  reverse  the  jaw. 

The  design  of  independent-jaw  chucks  with  tnngued  Jaws, 
Fig.  14,  is  employed  now  to  a  far  greater  extent  than  the  other 
class  previously  described.  The  screws  are  of  large  diameter, 
and  the  tendency  of  modern  practice  has  been  to  increase 
thicknesses  of  metal  in  the  body,  width  of  Jaws,  and  to  use 
steel  bodies,  or  cast-iron  bodies  reinforced  with  steel.  Modern 
practice  is  rapidly  tending  also  to  continue  the  threaded  por- 
tion of  the  screw  at  the  outer  end.  Fig.  14,  to  the  outside  per- 
iphery of  the  chuck.  This  necessitates  modifying  the  method 
of  taking  the  end  thrust  of  the  screw,  that  is,  transferring  ihe 
location  of  the  thrust  bearing  to  a  position  about  half  way 
down  the  screw.  A  thrust  pad  or  plug  is  generally  inserted 
from  the  back  and  secured  with  a  screw  or  screws  set  at  its 
side,  or  centrally.  The  use  of  a  thrust  pad  is  advantageous 
from  the  point  o(  view  of  durability,  since  it  can  be  hardened 
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and  80  form  a  medium  that  is  greatly  superior  to  any  portion 
of  the  chuck  itself  for  resisting  wear.  The  Cushman  thrust 
pads  are  split  and  expanded  into  their  seatings  with  a  taper- 
headed  screw.  The  Ilorton  chucks  employ  a  tapered  block  A, 
Fig.  15.  A  peculiar  arrangement  is  seen  in  the  design  of  the 
Oneida  National  Chuck  Co.;  here,  as  shown  at  B,  Fig.  15,  a 
steel  ring  is  laid  in  the  mold  and  incorporated  in  the  casting 
when  pouring,  thus  forming  a  powerful  reinforcement  to  resist 
the  outward  strain  imposed  when  the  work  is  gripped.  Where 
the  thrust  shoulders  of  the  screws  come  they  lap  over  this 
ring,  so  that  the  thrust  is  received  by  it. 

Holes  and  slots  of  through  or  T-slot  type  are  variously 
made  in  independent-jaw  chucks  for  the  reception  of  bolts,  the 
precise  arrangement  often  depending  on  the  size  of  the  chuck. 


Fig.     12 


Fig. 


Reversible   Jaw   swivel- 
ing:  on   Stiui 


In  the  larger  chucks  for  heavy  lathes  and  for  boring  mills 
the  number  of  T-slots  is  increased,  and  frequently  the  jaws  do 
but  a  fraction  of  the  work  of  holding,  the  major  part  being 
undertaken  by  bolts,  clamps,  and  driver  pins.  A  riug  of  teeth 
for  driving  a  heavy  plate  is  either  bolted  upon  the  back,  or  is 
cut  solidly  as  in  Fig.  16.  Increased  stability  and  wearing 
capacity  of  jaws  is  obtained  by  widening  and  deepening  them. 
thus  enlarging  the  wearing  areas  and  affording  better  resist- 
ance against  tipping.  The  Horton  widened  jaw  with  flanged 
base.  Fig.  17,  offers  a  radical  departure  from  the  ordinary 
grooved  jaw,  and  is  well  adapted  to  severe  service.  The  effect 
of  the  increased  width  of  base  on  the  size  of  the  screw  is  that 
it  can  be  greatly  increased  in  diameter.  The  Union  Mfg.  Co. 
has  a  system  of  double  ribs  in  its  heavy  type  chucks,  shown 


Fig.  14.     Heavy  Independent-jaw  Chuck  witli  Tongued  Jaws 

in  Fig.   18,   the  jaws,   of  course,   entering   more   deeply   from 
the  chuck  face  than  usual. 

Concentric  or  Universal  Chuck 
Although  independent-jaw  chucks  bave  a  series  of  circles 
struck  upon  the  face  for  centering  the  various  jaws  approxi- 
mately, this  method  lacks  accuracy  and  speed  when  there  are 
many  of  the  same  pieces  to  be  chucked.  The  simultaneous 
operation  of  the  jaws  is  highly  essential  for  this  class  of 
work,  and  this  is  provided  by  the  concentric  or  universal 
chucks.  Two  methods  are  in  use  for  effecting  the  movement 
of  the  jaws  in  unison.  One  is  to  connect  each  screw  with  a 
bevel  gear  meshing  with  its  pinion,  and  the  other  is  to  abolish 
the  screws  and  move  the  jaws  directly  by  a  scroll  plate  engag- 


Fig.    15.     A.    Horto 

ing  with  teeth  on  the  back  of  the  jaws.  Rotation  of  the  scroll 
plate  is  effected  either  by  direct  hand  or  lever  pressure,  or 
through  the  medium  of  gears.  The  objection  to  the  screw 
method  is  the  tendency  to  wear  in  the  threads,  which  intro- 
duces backlash,  rendering  exact  concentric  action  unlikely 
after  a  little  use.  The  strain  on  the  circular  rack  and  the 
pinions  is  also  very  severe,  and  for  this  reason  it  is  advisable 
to  only  lightly  tighten  one  pinion  to  set  the  jaws  upon  the 
work,  and  then  go  round  and  set  up  each  screw  hard  with  its 
own  square,  pursuing  the  reverse  method  when  loosening  the 
work.  Fig.  19  will  serve  to  show  the  principle  of  the  geared 
screw  design  of  universal  chuck,  this  being  a  type  of  car 
wheel  chuck  made  by  the  E.  Horton  &  Son  Co. 

What  are  termed  lever  scroll  chucks  are  the  weakest 
from  the  point  of  view  of  tightening;  the  scroll  ring  is  rotated 
either  by  the  grip  of  the  fingers  on  a  knurled  rim,  or  by 
means  of  a  tommy  rod  inserted  in  a  hole  in  the  rim.    These 


chucks.  Fig.  20,  are  used  by  amateurs  and  light  lathe  workers, 
and  are  very  handy  for  work  within  their  power  because  of 
the  ease  with  which  tightening  and  releasing  is  done.  But 
there  is  a  definite  limit  to  the  gripping  power,  and  a  gear 
drive  to  the  scroll  becomes  essential.  In  most  instances  bevel 
gears  are  utilized.  There  is  one  exception — where  worm-gears 
are  employed — and  another,  the  Westcott,  where  spur  gears 
are  fitted,  both  designs  being  intended  to  increase  the  power. 
The  ends  of  a  bevel  pinion  usually  run  in  parallel  bearings, 
but  an  exception  may  be  observed  in  Fig.  21.  Here  it  will  be 
noticed  that  the  outer  bearing  is  of  coned  form  so  that  the 
backward  thrust  of  the  pinion  always  makes  the  tapered  bear- 
ing fit  without  shake.  Another  variation  is  met  with  in  the 
Whiton  practice;  here  the  key  is  formed  to  act  as  a  part 
bearing.  Fig.  22.     The  latest  pattern  of  Horton  chuck  offers  a 


Fig.    18.     Union  Double  Tongued  Ja 
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Fig.    19.     Universal  Car-whccl  Chuck 

modified  arrangement  of  pinion  bearing,  seen  in  Fig.  23,  the 
outer  end  of  the  pinion  being  nearly  as  large  as  the  outer 
diameter  of  the  teeth,  so  as  to  allow  of  a  very  large  hole  for 
the  powerful  wrench  whifh  is  employed.  A  thrust  ring  is 
placed  as  shown  to  afford  sufficient  bearing  for  the  backward 
pressure.  It  may  be  mentioned  that  tlie  teeth  used  are  of  the 
Brown  &  Sharpe  stub  form,  and  Ibis  strong  shape  in  conjunc- 
tion with  the  fact  that  the  pinion  is  of  heat-treated  steel, 
oil-hardened,  makes  for  great  durability. 

Messrs.  Alfred  Herbert,  Ltd.,  of  Coventry  (England)  manu- 
facture a  concentric  chuck  .1,  Fig.  24,  which  differs  radi<ally 
from  all  others  by  the  fact  that  a  spiral  is  not  used,  but  tliree 
eccentric  grooves  are  formed  in  a  ring.  In  these  grooves  three 
sliding  blocks  are  confined,  which,  in  turn,  are  attached  to 
three  T-slides.  These  T-slides  have  serrated  faces  which  fit 
Into  numerous  serrations  on  the  Jaws  and  are  held  in  place  by 
two  screws.  As  the  sliding  blocks  fit  the  short  eccentric 
grooves  exactly  at  all  positions,  they  do  not  suffer  from  the 


Fig.  80.     Lever  Scroll  Cluu  k 

disabilities  incurred  in  trying  to  make  a  jaw  of  constant  curva- 
ture match  the  varying  radii  of  a  spiral  comprising  many 
circles,  as  is  the  case  in  a  scroll  chuck.  Tlie  jaws,  which  arc 
reversible  on  the  slides,  may  be  adjusted  to  and  from  the 
center  by  slacking  the  two  holding  screws  half  a  turn  and  re- 
setting by  matching  the  accurately  cut  serrations.  With  this 
device  it  is  also  possible  to  hold  eccentric  or  irregular  work  as 
well  as  concentric  work.  The  standard  jaws  furnished  cover 
the  range  of  all  diameters  of  the  chuck  with  two  steps  only. 
Heat-treated  chrome-nickel  alloy  steel  is  employed  for  the  pin- 


ions, which  have  eight  teeth  of  the  shape  shown  at  B,  Fig.  24, 
and  the  ring  carrying  the  teeth  and  eccentric  grooves  is  of 
heat-treated  steel,  ground  in  the  hole.  Three  sector  plates, 
doweled  and  screwed  on,  constitute  the  face  of  the  chuck,  and 
they  carry  the  numbered  circles  by  which  the  jaws  are  set  con- 
centrically. Although  this  design  of  chuck  does  not  provide 
for  running  the  jaws  in  or  out  any  distance  (as  an  ordinary 
scroll  chuck  does)  it  is  claimed  that  modifications  in  diameters 
are  more  quickly  and  easily  made  by  the  slackening  of  the 
screws  already  mentioned  than  by  tedious  running  in  or  out. 
The  chuck  is  not  intended  to  compete  with  light  cheap  kinds. 


Tig.   23.     Uorton   Universal   Chuck   with   Large   Wrench   Socket   Is   Finlou 

Of  course,  but  is  for  the  heaviest  service,  built  in  capacities 
from  12  to  25  inches. 

Another  distinct  departure  from  ordinary  design  is  the 
Taylor  "spiral"  chuck  which,  instead  of  having  the  scroll 
teeth  cut  upon  a  plane  face,  has  them  made  in  a  hollow  cone. 
Fig.  26,  and  of  V-section.  They  present  a  backing  to  the  teeth 
of  the  jaws  directly  in  line  with  the  pressure,  and  more  than 
half  the  pressure  is  taken  by  solid  metal.  It  is  possible  to  use 
a  much  finer  pitch  of  spiral  than  in  the  ordinary  design,  and 
the  threads  can  be  hardened  and  ground,  both  in  ring  and  Jaw. 
The  jaws  necessarily  slide  down  inclined  grooves,  and  this, 
incidentally,  has  the  beneficial  effect  of  partly  masking  them 


HI-"-, 


Fig.   (4.     Concentric   Chtick   with  Cam   Ring   initetd   of   ScroU 

within  the  chuck  cone  so  that  there  Is  less  liability  for  them 
to  catch  in  workmen's  clothes  or  bands. 

Chucks  with  two  Jaws  only  are  not  so  frequently  operated 
with  a  scroll  as  with  a  screw.  When  using  the  screw  there 
is  no  need  to  have  a  complete  round  body,  and  the  sides  can 
be  flat,  constituting  a  box  body,  which  saves  weight  and   is 
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more  convenient  for  holding  certain  classes  of  work.  An 
independent-jaw  box-body  chuck  has  the  jaws  moved  by  separ- 
ate screws,  but  a  universal-jaw  type  has  a  single  screw  with 
right-  and  left-hand  ends.  The  location  of  the  screw  deter- 
mines whether  the  work  may  pass  by  the  jaws  into  the  chuck 
body  or  not.  If  the  screw  is  set  centrally  A,  Fig.  25,  it 
obstructs  the  passage,  but  if  at  the  side,  B,  there  is  nothing 
to  prevent  the  work  from  extending  into  the  body. 

Combination  Chucks 

In  a  universal  chuck  of  the  scroll  type  the  radial  movement 
of  the  jaws  is  produced  solely  by  the  rotation  of  the  scroll, 
and  the  labor,  wear,  and  time  incurred  by  this  procedure  in 
large  chucks  is  highly  objectionable.  This  has  brought  about 
the  practice  (in  chucks  for  boring  and  turning  mills)  of 
mounting  the  jaws  with  interlocking  serrations  on  the  faces 
of  separate  slides  which  mesh  with  the  scroll.    This  gives 


Fig.   25.     Brass  Finisher's   Chuck 

provision  for  rapid  loosening  of  the  jaws  and  their  transition 
to  or  from  the  center,  in  the  same  manner  as  in  the  Herbert 
chuck  previously  illustrated. 

Having  seen  the  principles  of  operation  of  both  independ- 
ent and  universal  chucks,  we  will  now  consider  a  type  which 
affords  a  useful  blending  of  the  two  kinds,  the  combination 
chuck.  This,  as  its  name  implies,  provides  either  independent 
or  universal  movements  of  the  jaws  as  desired.  Two  devices 
are  in  common  use  for  attaining  this  end,  one  being  to  employ 
geared  screws  and  arrange  the  rack  so  that  it  may  be  dropped 
out  of  mesh,  and  each  screw  turned  independently,  and  the 
other  to  use  a  scroll  but  give  each  jaw  a  separate  movement  by 
an  independent  screw.  When  the  rack  device  is  utilized  it  is 
generally  lowered  by  removing  a  ring  from  the  back  of  it,  or 
by  turning  a  ring  with  raised  nibs  which  enter  into  recesses 
in  the  rack  and  allow  the  latter  to  drop  sufficiently. ,  In  a 
Pratt  &  Whitney  design.  Fig.  27,  the  ring  is  grooved  so  that 


Fig.    28.     Combination   Scroll   and   Screw   Chuck 

when  partly  revolved  it  lowers  the  rack  out  of  engagement. 
The  Westcott  chucks  have  a  ring  provided  with  concave  places 
underneath  to  fit  over  lugs  standing  up  in  the  back  of  the 
chuck,  and  provision  is  made  to  partly  rotate  the  ring  and 
bring  the  straight  back  onto  these  lugs,  thus  raising  the 
rack  into  gear  with  the  pinions.  Several  chucks  are  designed 
on  this  general  principle.  The  scroll  and  screw  design  also 
finds  much  favor,  an  example  being  seen  in  Fig.  28  (HortonJ. 
with  very  large  screws.  Another  chuck,  with  screws  having 
a  central  thrust  collar  and  a  worm-gear  for  turning  the  scroll, 
is  shown  in  Fig.  29. 

The  combination  chuck  is  disparaged  by  some,  but  it  never- 
theless fills  a  useful  sphere,  particularly  in  cases  where  the 
expense  of  two  separate  chucks  is  objected  to,  or  the  trouble 
of  changing  one  for  another  frequently  arises.  Some  general 
runs  of  work  require  frequent  changes  from  a  universal  to  an 
independent  chuck  and  vice  versa.    When  dealing  with  eccen- 


Fig.    26.      Taylor    Spiral    Chuck 
with   Jaws    Inolinably    Mounted 


Fig.    29.     Combination    Chuck    with   Worm-gear 

trie  work  it  is  a  great  convenience  to  be  able  to  adjust  the 
jaws  independently  to  suit  the  contour  and  then  move  them 
simultaneously  in  or  out  for  repeated  pieces.  Some  kinds  of 
chucks,  moreover,  as  those  used  on  heavy  lathes,  turning  or 
boring  mills,  are  never  changed,  and  the  combination  principle 
has  to  be  embodied  if  the  most  useful  style  of  chuck  is  desired. 
*  *  * 
Aluminum  alloys  which  are  claimed  to  be  extremely  tough 
and  strong  and  highly  malleable  when  cast  in  chilled  molds 
are  composed  of  91  per  cent  aluminum,  S  per  cent  zinc,  1 
per  cent  cadmium,  or  SS  per  cent  aluminum,  10  per  cent 
zinc  and  2  per  cent  cadmium.  When  cast  In  sand  molds, 
castings  made  from  this  alloy  have  a  fine  smooth  surface 
and  can  be  readily  machined.  When  cast  in  chilled  molds, 
the  alloys  can  also  be  rolled  into  wires  or  flat  bands.  The 
method  of  manufacturing  the  alloy  consists  in  adding  zinc 
and  cadmium  with  or  without  the  addition  of  a  suitable  flux 
to  the  molten  aluminum.  The  mass  is  maintained  in  a 
molten  condition  until  the  zinc  and  cadmium  have  been  even- 
ly absorbed  and  is  then  poured. 
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JIGS    AND    FIXTURES    EMPLOYED    FOR    FINISHING    THE    SADDLE    AND    CABINET 


THE  first  step  taken  by  a  tool  designer  who  is  confronted 
with  the  problem  of  developing  Jigs  and  fixtures  tor 
machining  some  unusual  piece  is  usually  to  refer  back 
to  the  drawings  of  any  tools  which  he  may  have  designed  for 
holding  similar  parts.  There  are  men  who  have  been  fortu- 
nate enough  to  have  had  a  wide  experience  in  designing  jigs 
and  fixtures  for  machining  a  great  variety  of  products,  and 
such  men  will  seldom  find  much  difficulty  in  devising  a  satis- 
factory method  of  handling  the  most  intricate  work,  but  the 
experience  of  the  average  tool  designer  is  likely  to  have  been 
confined  to  some  specific  line,  and  consequently  the  develop- 
ment of  tools  for  exceptionally  difficult  machining  operations 
is  purely  a  matter  of  ingenuity  and  likely  to  consume  an  un- 
necessary amount  of  time. 

But  the  tool  designer  who  is  engaged  in  a  given  line  of  work 
always  has  the  opportunity  of  gaining  the  equivalent  of  exper- 
ience in  handling  other  lines  by  reading  descriptions  of  jigs 
and  fixtures  developed  by  designers  engaged  in  such  work; 
and  he  will  frequently  find  it  possible  to  apply  ideas  acquired 
in  this  way  in  the  development  of  tools  for  use  in  the  factory 
in  which  he  is  employed.  Were  it  not  for  the  possibility  of 
applying  ideas  in  this  way,  there  would  be  little  point  in  the 
publication  of  detailed  descriptions  of  Jigs  and  fixtures  em- 
ployed for  specific  machining  operations. 

It  is  the  purpose  of  the  present  article  to  describe  the 
milling,  boring,  planing,  drilling  and  reaming  operations  per- 
formed on  the  saddles  and  cabini'is  cif  i;car  .'^hiipcr.s  built  by 
the  Fellows  Gear  Shaper  Co.. 
Springfield,  Vt.  In  machinini; 
the  saddles,  it  is  necessary  to 
make  use  of  the  milling  ma- 
chine, horizontal  boring  ma- 
chine, horizontal  drilling  ma- 
chine and  planer,  and  the  first 
part  of  the  article  will  be 
given  over  to  a  description  of 
the  tools  and  methods  of  pro- 
cedure employed  in  perform- 
ing machining  operations  on 
each  of  these  machine  tools. 
The  cabinets  of  the  machines 
are  first  planed  on  their  ui> 
per  and  lower  surfaces,  after 
which  they  are  set  up  in  a  ji: 
that  Is  used  in  conjunction 
with  two  radial  drill  presses 
which  drill  and  ream  all  of 
the  holes;    and  a  desiriiitinii 


Fi(.    3.     Finlihinr    Saddle    Bearinir 


of  this  work  will  be  presented  in  the  latter  half  of  the  article. 
Milling  Chucklner  Spots  and  Rough-mllUnir  Saddle  Beartnir 

The  fixtures  used  for  performing  the  second  and  third 
operations  on  the  saddle  castings  are  provided  with  three 
hardened  steel  pads  which  locate  the  work  from  three  chucking 
spots.  These  spots  are  provided  by  milling  the  faces  of  three 
bosses  which  are  cast  on  the  saddles  for  that  purpose,  and 
the  first  operation  consists  of  performing  this  work.  For  this 
purpose  the  saddles  are  blocked  up  in  approximately  a  hori- 
zontal position  on  the  milling  machine  table,  a  No.  4  Cin- 
cinnati vertical  milling  machine  being  employed  for  the 
purpose. 

The  second  operation  consists  in  rough-milling  the  bearing 
by  which  the  saddle  is  supported  on  the  machine.  As  pre- 
viously mentioned,  there  are  three  pads  on  the  fixture  in  which 
the  work  is  held,  which  locate  the  casting  from  spots  that 
were  milled  l)y  the  preceding  operation;  and  in  addition,  there 
are  five  hardened  gage  spots  on  the  fixture,  which  are  brought 
into  contact  with  the  cutter  before  each  milling  cut  is  taken, 
in  order  to  provide  for  locating  the  table  In  the  desired 
positions.  The  five  surfaces  to  be  milled  are  shown  at  A,  B, 
C.  D.  and  E.  Fig.  1.  and  the  hardened  gage  spots  provided  on 
the  fixture  for  locating  the  milling  machine  table  in  the  proper 
positions  for  taking  a  cut  over  each  of  these  surfaces  are 
shown  at  F,  G,  H.  I.  and  J,  respectively.  The  cutter  shown 
in  Fig.  1  is  employed  for  milling  surfaces  A  and  E.  after  which 
a  smaller  cutter  is  substituted 
for  reaching  surfaces  B,  C, 
and  D.  The  work  is  done  on 
(he  same  machine  as  was 
used  for  milling  the  chucking 
spots  on  the  castings. 

Planing  the  Saddle  Beartnf 

The  third  operation  con- 
sists in  finish-planing  tlie 
surfaces  that  were  rough- 
milled  during  the  previous 
operation,  and  for  this  pur- 
pose the  work  is  held  in  the 
fixtures  in  which  the  rough- 
ing operation  was  performed 
on  the  milling  machine;  but 
in  planing,  three  of  the  sad- 
dles are  set  up  at  a  lime  on  a 
G.  A.  Gray  planer,  the  ar- 
rangement being  clearly 
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shown  in  Fig.  3.  A  tapered  gib  is  provided  in  the  cross-rail 
bearing  in  the  saddle  to  afford  means  of  compensating  for  any 
wear  that  may  develop  in  this  member  of  the  gear  shaper, 
and  it  is  the  necessity  of  machining  the  bearing  to  receive 
the  gib  which  led  to  the  employment  of  three  separate  fixtures 
instead  of  constructing  a  single  planer  fixture  for  holding  three 
saddles  at  a  time.  The  use  of  the  individual  fixtures  makes  it 
possible  to  employ  taper  strips  .1  between  the  fixture  and  the 
edge  of  the  planer  table,  to  locate  the  work  at  the  proper  angle 
for  planing  the  gib  bearing.  In  other  respects  the  finishing 
of  the  five  surfaces  A,  B,  C,  D  and  E  of  Fig.  1  by  planing  is 
essentially  the  same  as  that  followed  in  the  rough-milling 
operation,  so  that  further  description  is  unnecessary.  In  ad- 
dition the  surfaces  K  and  L  to  which  the  worm-box  is  attached 
are  finished  while  the  work  is  set  up  on  the  planer,  and  the 
hardened  gage  spots  M  and  A'  are  planed  on  the  fixture  to 
provide  for  setting  the  tool  to  take  the  required  depth  of  cut. 

Milling-  Bearing-  Surfaces  for  Gib  and  Side  Plate  that 
Hold  Cutter-slide  In  Saddle 

The  cutter-slide  or  ram  runs  in  the  cylindrical  bearing  in 
the  saddle,  which  is  open  at  one  side  as  shown  in  Fig.  2;  and 
the  slide  is  held  in  its  bearing  by  a  flat  plate  and  a  taper  gib 
at  opposite  sides  of  the  opening.  It  will  be  recalled  that  the 
bearing  by  which  the  saddle  is  supported  on  the  cross-rail  of 
the  machine  has  already  been  finished,  and  the  fixture  employed 
in  performing  the  fourth  operation  holds  the  casting  in  exactly 
the  same  way  that  the  finished  part  will  be  supported  on  the 
gear  shaper.  This  method  of  holding  the  work  will  also  be 
employed  on  all  subsequent  machining  operations  on  the 
saddle.  There  are  six  surfaces  to  be  milled,  and  the  work  is 
done  on  a  No.  4  Cincinnati  horizontal  milling  machine,  the 
arrangement  being  shown  in  Fig.  2.  The  end  of  the  cross-rail 
on  the  fixture,  which  supports  the  work,  is  shown  at  A :  and 
two  of  six  hardened  gage  spots  that  locate  the  cutter  for  the 
performance  of  successive  milling  operations  are  shown  at  B 
and  C.  Location  of  the  work  for  milling  the  bearing  for  the 
taper  gib  is  obtained  by  a  strip  placed  between  the  fixture  and 
the  edge  of  the  milling  machine  table,  the  arrangement  being 
essentially  the  same  as  that  explained  in  connection  with  the 
description  of  the  planing  operation. 

Boring  and  Drilling-  Operations  on  the  Saddle 

The  fifth  operation  consists  in  boring  and  reaming  the  holes 
for  the  cutter-slide,  the  index  wheel,  the  driving  shaft,  and 
the  lead-screw.  Two  of  these  holes  are  located  at  right  angles 
to  the  other  two,  and  to  provide  for  machining  all  four  holes 
at  a  single  setting  of  the  work,  the  equipment  used  consists 
of  a  No.  6  Lucas  boring  machine  which  has  the  head  of  a  No.  2 
W.  F.  &  John  Barnes  horizontal  drill  press  bolted  to  the  side 
of  its  bed,  the  arrangement  being  clearly  shown  in  Fig.  4. 
The  fixture  which  holds  the  work  is  of  the  same  design  as  the 
one  employed  for  the  preceding  operation,  i.  c.  the  casting  is 
supported  from  the  cross-rail  bearing.  It  will  be  evident  from 
the  illustration  that  the  bearing  for  the  slide  and  the  housing 
for  the  index  wheel  are  machined  by  cutters  carried  on  the 


spindle  of  the  Lucas  boring  mill,  while  the  holes  for  the  lead- 
screw  and  driving  shaft  are  drilled  by  the  Barnes  horizontal 
drilling  machine. 

In  boring  the  holes  for  the  cutter-slide  and  index  wheel, 
three  cuts  are  taken  over  the  work.  The  roughing  cut  leaves 
1/16  inch  of  surplus  metal  and  the  intermediate  cut  leaves 
0.010  inch  to  be  removed  during  the  finishing  operation.  In 
drilling  the  two  holes  for  the  lead-screw  and  driving  shaft, 
two  operations  are  required.  A  roughing  cut  is  taken  with  a 
core  drill  which  leaves  1/32  inch  of  surplus  metal  that  is 
removed  during  the  finish-boring  operation. 

Facing  Off  Index  'Wheel  Flange  and  Turning  Edge  of  Flange 

The  final  operations  consist  of  facing  off  the  flange  on 
which  the  index  wheel  rests,  turning  the  edge  of  this  flange, 
and  cutting  the  scraping  groove.  For  performing  these  opera- 
tions, the  work  is  set  up  on  a  Lucas  horizontal  boring  mill, 
which  is  equipped  with  a  star  bead. 

Machining  Operations  on  Cabinets  of  the  Gear  Shaper 

The  planing  of  the  flat  surfaces  on  the  cabinet  ot  the  Fellows 
gear  shaper  are  commonplace  operations  which  require  no 
description.  There  are  three  parts  that  comprise  the  work  to 
be  machined.  They  are  the  cabinet,  the  swinging  apron,  and 
the  apron  lever.  The  holes  to  be  machined  are  the  hole  which 
carries  the  work-spindle  quill,  two  holes  which  support  pivots 
for  the  swinging  apron,  two  holes  which  carry  the  plungers 
that  operate  the  apron  lever,  and  the  hole  which  carries  the 
lever  stop.  The  plunger  holes  and  the  lever  stop  hole  are 
cored  out  at  the  time  the  casting  is  made;  and  in  addition 
to  the  drilling  and  boring  operations  referred  to,  it  is  required 
to  face  the  top  and  bottom  of  the  hole  in  which  the  work- 
spindle  quill  is  carried. 

The  cabinet  A.  the  swinging  apron  B.  and  the  apron  lever 
C,  are  assembled  as  shown  in  Fig.  5;  and  suitable  means  are 
employed  for  holding  these  three  component  parts  in  the  re- 
quired positions  relative  to  each  other.  The  machining  is 
done  on  two  radial  drill  presses,  which  are  set  up  at  right 
angles,  as  shown  in  Fig.  7,  with  the  jig  carried  on  the  bed 
of  one  of  the  machines.     The  advantage  of  this  form  of  equip- 


Parts   of   Fellows   Gear   Shaper   Cabinet   assembled 
Drilling  Operations 
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ment  over  a  special  boring  machine  is  that  the  two  radial  drills 
are  always  available  for  standard  classes  of  work,  and  they 
do  not  need  to  be  changed  in  any  way  when  it  is  desired  to 
employ  them  for  general  drilling. 

Construction  of  the  Drill  Jl(f 

A  close  view  of  the  drill  jig  with  one  of  the  castings  in  place 
is  shown  in  Fig.  8.  In  locating  the  work  in  the  jig,  the  cast- 
ing is  pushed  back  so  that  bolt  D,  Fig.  5,  extends  through 
a  hole  at  the  back  of  the  jig;  and  the  nut  is  screwed  up  on 
this  bolt  so  that  the  finished  faces  on  the  apron  B.  Fig.  5,  are 
/Irawn  back  against  locating  pads  in  the  jig.  Sidewise  loca- 
tion of  the  work  is  .secured  by  means  of  plunger  .1.  Fig.  8, 
the  work  being  moved  the  required  amount  to  bring  the  index 
mark  on  this  plunger  into  coincidence  with  a  mark  on  the 
plunger  housing  before  the  bolt  D,  Fig.  .5,  is  tightened  to 
secure  the  casting  in  place  in  the  jig. 

After  the  work  has  been  set  up  in  the  jig,  the  proper  inoi- 
are  used  successively  for  drilling,  boring  and  reamini'  ih. 
holes.  A  collection  of  the  tools  employed  for  this  piupu.si- 
is  shown  on  the  bases  of  the  drilling  machines  in  I-'ig.  7. 
Referring  to  the  close  view  shown  in  Fig.  8,  it  will  be  evident 
that  bushings  are  provided  in  the  jig  at  B,  C  and  D  for  locat- 
ing the  hole  for  the  spindle  quill  and  for  the  two  holes  which 
carry  the  pivots  for  the  swinging  apron.  Hardened  slip  bush- 
ings fit  into  holes  in  the  jig  for  grinding  the  different  tools. 
The  hole  for  the  spindle  quill  is  roughed  out  by  means  of 
a  fly  cutter,  after  which  an  intermediate  cut  is  taken 
with  the  same  type  of  tool.  The  bosses  at  the  top  and  bottom 
of  this  hole  are  next  faced  off  by  tools  carried  in  the  fly  cutter 
bar;  and  the  hole  is  then  reamed  with  a  Pratt  &  Whitney 
inserted-tooth  reamer.  The  holes  for  the  pivots  which  carry 
the  swinging  apron  are  roughed  out  with  a  Morse  shell  drill 
and  finished  with  a  Kelly  reamer. 

IA)r  locating  the  bole  which  carries  the  lever  stop,  there  is 
a  bushing  on  the  Jig,  which  is  carried  by  the  swinging  bracket 
E.  After  the  lever  stop  hole  has  been  drilled,  this  hole  is 
used  as  a  point  of  reference  in  locating  the  two  holes  for  the 
plungers  which  operate  the  apron  lever.  The  bushings  through 
which  these  holes  are  drilled  are  carried  by  brackets  which 


Fig.    8.     Clo 


Viow   of   DriU   Jit   used   on   Machine!   ibown   in   Fit. 


have  stems  that  fit  into  the  hole  drilled  for  the  lever  slop; 
the  distance  between  the  holes  is  naturally  determined  by  the 
length  of  the  bracket,  while  the  angular  position  of  the 
bracket  and  bushing  carried  by  it  is  determined  by  a  spline 
on  the  stem  that  enters  a  keyway  in  the  jig.  These  three 
holes  are  cored  out  in  the  casting;  and  in  each  case  the  rough- 
ing cut  is  taken  with  a  twist  drill,  after  which  a  Kelly  reamer 
is  employed  for  the  flnisliing  operation.  The  use  of  one  of 
these  bushings  is  shown  at  F  in  Fig.  8.  In  addition  to  the 
six  main  holes  in  the  work,  which  have  been  referred  to. 
there  are  a  number  of  other  small  holes  to  be  drilled;  and  It 
is  interesting  to  note  that  all  of  these  holes  can  be  machined 
without  requiring  a  second  setting  of  the  work.  As  regards 
both  accuracy  and  rate  of  production,  the  results  obtained 
from  this  method  of  machining  are  highly  satisfactory. 

,     ,     ,  E.   K     H. 

STRENGTH  OF  DROP-FORGINGS 
Several  years  ago  we  published  in  Macuiseby  a  paper  read 
before  the  Franklin  Institute,  relating  to  the  heat-treatment 
of  alloy  steels.  In  this  paper  the  statement  was  made  that 
drop-forging  was  very  injurious  to  steel.  We  are  informed  by 
J.  H.  Williams  &  Co.,  Brooklyn,  that  this  statement  is  erro- 
neous, and  that  instead  of  the  strength  of  drop-forged  steels 
being  less  than  that  of  steels  not  so  treated,  drop-forglngs 
show  a  material  increase  of  strength.  With  the  ordinary 
run  of  mild  steels  from  which  the  majority  of  drop-forglngs 
are  made,  and  which  have,  in  the  bar,  a  strength  of  from  about 
55,000  to  58,000  pounds  per  square  Inch,  drop-forging  will 
increase  the  strength  to  62.000  pounds  per  square  inch  with- 
out any  other  treatment.  With  the  higher  larbon  steels,  hav- 
ing a  tensile  strength  of  about  80,000  pounds  per  square  inch, 
there  is  no  difficulty  in  Increasing  the  tensile  strength  by 
means  of  drop-forging  to  95.000  pounds  per  square  Inch. 
Where  different  results  have  been  obtained  It  is  no  doubt 
due  to  the  fact  that  drop-forging  has  been  done  under  Im- 
proper conditions.  This,  however,  is  no  indictment  of  the  drop- 
forging  process,  because  any  process  conducted  under  poorly 
adapted  conditions  is  likely  to  spoil  the  material  being  hand- 
led. When  drop-forging  is  done  by  experienced  men  provided 
with  the  proper  facilities,  and  working  under  suitable  condi- 
tions, the  process  improves  the  strength  of  the  steel. 
•  •  • 
The  British  Parliament  has  passed  an  act  suspending  for 
the  duration  of  the  war  and  until  six  months  thereafter  the 
operation  of  Section  27  known  as  the  working  section  of  the 
British  patent  act.  During  this  period  of  suspension,  no  at- 
tack on  British  patents  on  the  ground  of  non-working  can  be 
brought  until  six  months  after  the  close  of  the  war  and  the 
period  of  suspension  in  Section  27  will  not  be  reckoned  against 
a  patentee  who  has  not  worked  his  patent  In  Great  Britain. 
The  Act  applies  both  to  existing  patents  and  to  future  patents 
which  may  be  issued  during  the  period  of  the  war. 
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MANUFACTURING   TO    GOVERNMENT 
SPECIFICATIONS 

The  manufacture  of  shrapnel,  high-explosive  shells,  rifles, 
bayonets,  cartridges  and  other  munitions  of  war  on  contracts, 
undoubtedly  will  result  in  some  American  concerns  ac- 
quiring wholesome  experience  in  the  meaning  of  govern- 
ment specifications.  We  Americans  are  impatient  of  restric- 
tion and  our  manufacturers  are  no  exceptions  to  the  rule. 
When  building  machinery  or  manufacturing  a  product,  they 
sometimes  change  dimensions  or  modify  forms  to  suit  their 
own  peculiar  ideas,  and  the  result  may  be  a  product  highly 
satisfactory  to  them  but  one  that  does  not  conform  to  the 
designer's  original  plan.  The  making  of  shell  fuses  and  other 
material  of  that  nature  was  practically  an  unknown  art  to 
most  American  manufacturers  eighteen  months  ago,  and  they 
had  a  very  limited  conception  of  the  technicalities  of  the  busi- 
ness, so  that  when  some  of  them  undertook  to  fill  contracts 
for  foreign  governments  they  got  into  trouble. 

Specifications  for  foreign  military  supplies  are  rigidly 
drawn,  and  inspectors  have  a  disagreeable  way  of  holding 
closely  to  them;  in  fact  their  orders  leave  them  very  little 
discretion.  Slight  variations,  which  to  the  American  manu- 
facturers may  appear  unimportant  or  even  seem  to  actually 
improve  the  product,  are  usually  rejected.  In  some  cases,  it 
may  appear  that  the  requirements  are  unnecessary.  A  thou- 
sandth inch  more  or  less  on  a  part  "fitting  the  atmosphere." 
would  seem  to  make  no  difference  whatever  in  the  functioning 
or  integrity  of  the  piece,  but  the  inspector  holds  that  it  must 
conform  exactly  or  be  rejected. 

The  manufacturer  who  undertakes  to  fill  orders  for  war 
munitions  must  organize  his  plant  on  rigid  lines,  holding  every 
man  to  the  exact  performance  of  his  work.  Variations  in 
measurements  must  not  be  allowed  even  if  the  work  produced 
is  interchangeable,  for  interehangeability  alone  is  not  suffi- 
cient. Not  only  must  the  parts  be  interchangeable  but  they 
must  exactly  conform  in  shape  to  those  prescribed.  The 
material  must  conform  to  physical  specifications;  not  only 
must  the  weight  of  the  bare  metal  agree  with  the  specifica- 
tions, but  the  amount  of  protective  coating,  whether  paint, 
lacquer  or  other  material,  must  be  just  the  prescribed  number 
of   drams   or   ounces. 

New  and   unsuspected   problems   in   machine   shop  practice 


have  been  forced  on  some  who  expected  to  become  rich  quickly. 
For  instance,  the  firing  hole  of  a  certain  fuse  is  drilled  with  a 
No.  69  drill.  The  hole  is  %  inch  deep  in  steel;  great  diffi- 
culty has  been  experienced  in  finding  drilling  machines  and 
drills  that  would  stand  up  to  the  work.  The  reason  was  that 
the  ordinary  drilling  machine  could  not  be  operated  at  the 
high  rate  required  to  give  a  No.  69  drill  the  proper  cutting 
speed.  The  rotating  parts  are  not  in  perfect  dynamic  balance, 
and  the  resulting  spindle  vibrations  break  the  drills. 

The  contractors,  confronted  with  this  and  similar  problems, 
have  criticised  the  design  of  the  shell  parts,  saying,  for  exam- 
ple, that  the  wall  thickness  is  too  great  or  the  diameter  of 
the  firing  hole  is  needlessly  small.  The  probability  is  that 
neither  the  wall  thickness  is  too  great  nor  the  diameter  of  the 
hole  too  small.  The  dimensions  have  been  carefully  worked 
out  by  ordnance  experts,  and  have  been  confirmed  by  hun- 
dreds of  tests  conducted  at  great  cost.  The  factors  of  time, 
velocity,  inertia,  impact  and  explosive  action  are  all  inter- 
related, and  slight  variations  might  utterly  upset  the  ordnance 
experts'  calculations. 

Although  we  excel  as  manufacturers  in  certain  lines,  much 
can  be  learned  from  this  war  business  that  should  be  so  ap- 
plied as  to  improve  the  products.  The  solution  of  problems 
continues  with  the  production  of  war  material  like  those  of 
automobile  manufacture;  it  means  a  step  forward  in  the  de- 
velopment of  the  machine  tool  industry,  and  our  manufactur- 
ers will  apply  the  knowledge  so  acquired  to  improve  their 
methods  and  product.  In  the  competition  for  the  world's  mar- 
kets, we  must  learn  to  be  particular  about  the  apparent  non- 
essentials and  remember  that  there  may  be  very  good  reasons 
for  seemingly  absurd  specifications.  Moreover,  it  is  the  cus- 
tomer's privilege  to  demand  what  he  wants. 
*     *     • 

OUR   CONSULAR   SERVICE 

The  United  States  government  maintains  a  consular  service 
in  foreign  lands  at  heavy  expense,  and  from  it  gains  inade- 
quate service  compared  with  that  rendered  to  their  respective 
governments  by  the  consular  representatives  of  the  great  Euro- 
pean powers.  The  trouble  with  our  consular  service  is  that 
it  has  been  regarded  as  part  of  the  legitimate  patronage  of 
the  political  party  in  power.  Consequently  many  consuls 
have  been  appointed  who  had  little  or  no  knowledge  of  the 
business  of  representing  their  government  abroad.  They  were 
unfitted  by  nature,  temperament  and  experience  for  the  e.xact- 
ing  and  arduous  duties  of  the  service. 

Many  of  the  items  published  in  the  daily  Consular  Reports 
are  puerile,  inaccurate  and  misleading.  The  consular  service 
could  be  a  great  aid  in  developing  American  trade  abroad  if 
it  were  composed  of  men  trained  for  such  service,  appointed 
without  regard  to  politics,  and  assured  that  they  would  be 
retained  in  the  service  as  long  as  they  attended  to  business 
satisfactorily. 

An  example  of  the  inaccurate  reports  is  the  item  that  ap- 
peared in  the  December  6  number,  stating  that  the  United 
Kingdom  would  prohibit,  after  December  21,  the  importation 
of  all  machine  tools  and  parts  thereof  except  small  tools. 
Mention  was  made  of  a  board  of  trade  license,  but  the  natural 
inference  drawn  was  that  machine  tools  would  be  practically 
barred  from  Great  Britain  after  the  date  mentioned.  The  fact 
was  that  the  importation  of  machine  tools  was  simply  re- 
stricted to  established  concerns,  and  that  the  profits  of  the 
business  were  limited. 

The  machine  tool  business  is  only  one  of  many  whose  pros- 
perity may  be  promoted  or  hindered  by  the  consular  service. 
It  should  be  placed  on  a  plane  above  the  influence  of  patronage 
and  party  politics.  Trained  men  of  experience  and  good  judg- 
ment are  needed  to  represent  the  United  States  abroad  as 
perhaps  never  before,  to  promote  the  vast  foreign  trade  that 
will  surely  be  ours  if  wisely  fostered. 

Statistics  show  that  in  the  past  twenty-five  years.  113.570 
persons  were  killed  and  123.611  persons  were  injured  while 
walking  on  railway  tracks  and  jumping  on  cars  in  the  United 
States.  Practically  all  of  these  accidents  could  have  been 
avoided  if  the  public  had  been  excluded  from  the  tracks. 
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TAKING   ONES   OWN   MEDICINE 

BY    A.  PUBCHASEH 

It  is  universally  acknowledged  that  the  cobbler's  children 
are  proverbially  out  at  the  heel.  When,  however,  the  cobbler 
lias  risen  to  the  height  of  a  leading  manufacturer  one  naturally 
expects  him  to  discard  this  slovenly  policy,  and  to  adopt  one 
of  progress! veness  in  the  use  of  his  own  product  in  manufac- 
turing that  product.  In  other  words,  we  expect  him  to  take 
his  own  medicine.  Does  he?  From  the  experience  of  a  num- 
ber of  years  spent  in  purchasing  activities  for  a  large  fac- 
tory I  am  convinced  that  in  many  instances  he  does  not.  A 
few  actual  occurrences  that  remain  in  my  memory  may  serve 
to  illustrate  the  point.  One  of  my  early  assignments  was  to 
visit  a  factory  building  grinding  machinery,  to  judge  if  the 
shop  equipment  would  warrant  placing  an  order  with  the 
company  for  a  number  of  special  grinders.  In  his  effort  to  con- 
vince me  of  the  high  quality  of  their  work,  the  superintendent 
conducted  me  through  their  shops,  pointing  out  here  and  there 
the  refinements  of  their  processes. 

"As  you  will  note,"  he  remarked,  stopping  before  a  fine 
automatic  shaft  grinder,  "all  of  our  shafts,  spindles,  etc.  are 
ground  to  exceedingly  fine  limits." 

"Very  good,"  I  replied,  "but  why  do  you  use  a  Gash  & 
Snaggum  grinder  instead  of  your  own?" 

Stammering  explanations  followed,  how  they  happened  to 
liave  the  machine  before  they  built  grinders,  how  it  was  a  very 
good  machine  and  they  were  too  busy  to  replace  it,  etc.,  etc. 
We  bought  our  grinders  of  Gash  &  Snaggum. 

As  our  plant  increased  in  size  and  the  coal  handling  problem 
became  more  important,  I  was  delegated  to  look  into  the  mat- 
ter of  handling  it  in  a  manner  that  would  be  cheaper  than 
liy  the  use  of  manual  labor  as  we  were  then  doing.  One 
company  sent  us  such  glowing  literature  regarding  its  grab- 
bucket  system  for  the  purpose,  that  we  decided  to  give  its 
proposition  consideration.  By  appointment,  I  met  a  sales- 
man in  the  city  and  with  him  traveled  to  the  suburban  town 
in  which  the  factory  was  located.  All  the  way  out  he  enter- 
tained me  with  figures,  illustrations  and  a  fine  line  of  talk 
wliich,  by  the  end  of  our  half-hour's  run,  had  nearly  con- 
vinced me  that  the  one  and  only  way  in  which  coal  could  be 
lumdled  efruiently  in  any  factory  was  by  the  use  of  the  Hoistem 
Co.'s  grab  bucket. 

.\s  we  approached  the  factory  I  noticed  several  coal  cars 
on  the  siding  of  the  plant  and  was  much  pleased  at  the  thought 
that  I  should  have  an  opportunity  to  see  one  of  these  buckets 
ill  actual  operation.  When  we  drew  nearer,  however,  I  was 
surprised  to  find  that  each  car  had  a  crew  of  laborers  who 
were  industriously  shoveling  the  contents  by  hand  into  the 
factory  yard,  whence  it  was  transported  in  wheelbarrows  to 
llie  engine  room.  I  didn't  have  to  say  anything  to  that  sales- 
man. He  explained,  as  best  he  could,  how  the  great  volume  of 
orders  had  so  taxed  the  factory's  capacity  that  they  had  never 
found  time  to  build  themselves  any  coal  handling  apparatus, 
but  he  knew  as  well  as  I  did  that  the  bluff  was  worthless. 
I  spent  a  very  pleasant  morning  with  him  and  could  appre- 
ciate the  difficulty  confronting  him  in  not  having  the  proper 
backing  of  his  company — but  we  bought  another  kind  of  coal- 
ing equipment  for  our  factory. 

The  same  thing  occurred  when  we  decided  to  take  out  our 
long  lines  of  shafting  and  replace  tliem  with  individual  motor 
drives  in  our  machine  shop.  I  called  on  three  motor  build- 
ers, and  in  each  case  found  plenty  of  enthusiasm  until  I  re- 
quested an  opportunity  to  visit  their  shops.  Then  the  enthus- 
iasm suddenly  died  out  and,  very  reluctantly,  I  was  shown 
through  a  belt-driven  factory.  At  best,  in  a  few  cases,  the 
tools  were  grouped  and  the  groups  motor-driven,  and  in  not 
every  case  was  one  of  tlieir  own  motors  employed  for  driving 
the  group.  Naturally  my  reports  to  the  management  regard- 
ing individual  drives  were  somewhat  lukewarm.  It  all  looked 
fine  on  paper,  but  I  wanted  to  see  the  actual  operation  before 
becoming  convinced  that  the  possibilities  in  any  degree  ap- 
proximated the  claims. 

Kinally  I  visited  a  fourth  factory  whoso  owners  had  fur- 
nished us  with  the  usual  collection  of  impressive  literature. 
As  soon  as   I   started   to   talk   with   the   salesman,    in   whose 


charge  I  was  placed,  I  sensed  a  difference.  His  claims  were 
made  with  the  conviction  of  one  who  is  able  to  back  up  all 
his  statements.  In  the  matter  of  looking  over  the  factory  he 
anticipated  me. 

"But,  Mr.  P — ,  there  is  no  use  of  our  talking  this  thing  over 
a  batch  of  blueprints  and  photographs.  Come  right  out  Into 
the  machine  shop  and  we  can  discuss  each  kind  of  drive  as  we 
go  along,  with  the  working  illustrations  before  us." 

There  were  no  explanations  nor  apologies  here.  Into  the 
shop  we  went.  There  was  no  lineshafting  to  be  seen.  Each 
machine  was  equipped  with  its  individual  motor  and  they 
were  all  of  this  company's  make.  As  we  came  to  each  ma- 
chine my  conductor  explained  the  different  types  of  applica- 
tions that  they  had  worked  out;  he  told  me  how  we  could 
arrange  with  the  tool  builders  for  the  equipment  of  new  tools 
with  this  particular  make  of  motor,  and  showed  how  old  belt- 
driven  tools  could  be  most  readily  altered  to  employ  motor 
drive.  He  also  explained  how  his  company  was  ready  to  sup- 
ply us  with  detailed  drawings  of  the  auxiliary  brackets  and 
gearing  needed  to  secure  the  best  results  from  the  application, 
and  even  offered  the  use  of  their  bracket  patterns  In  cases 
where  we  planned  to  equip  tools  that  were  the  same  as  those 
they  had  altered. 

When  the  question  of  results  -arose,  he  showed  me  the 
different  types  of  tools  in  actual  operation  under  the  improved 
conditions  and  explained  the  savings  they  were  making  over 
the  old  methods.  When  we  stood  beside  a  lathe  and  saw  the 
lathe  hand,  who  was  facing  a  casting,  "notch  up"  his  controller 
six  times  as  the  cut  ran  in  toward  the  center,  it  was  very 
clear  that  he  was  getting  all  the  cutting  speed  that  the  tool 
would  stand.  I  knew  well  that  if  the  same  work  was  being 
done  with  a  belt-driven  tool,  the  belt  would  not  have  been 
shifted  once  through  the  entire  cut.  This  one  demonstration 
was  enough  to  satisfy  me  that  there  was  something  in  this 
salesman's  claims;  and  by  the  time  the  work  of  each  tool  iu 
succession  had  been  thus  graphically  analyzed.  I  was  fully 
convinced.  Furthermore,  the  salesman  seemed  to  take  it  for 
granted  that  I  would  be.  Possibly  some  of  the  other  makers 
had  shown  me  just  as  good  motors — motors  that  were  capable 
of  just  as  etficient  application  and  of  making  just  as  great  a 
saving.  But  they  had  failed  to  produce  the  demonstration 
necessary  to  carry  conviction.  It  will  not  be  difflcult  for  the 
reader  to  guess  which  one  of  the  motor  builders,  visited  In  my 
investigation,  secured  our  order  for  motor  equipment. 

•     •     • 

In  a  recent  consular  report,  a  letter  from  A.  H.  Baldwin, 
ccunmercial  altachf'  of  the  Bureau  of  Foreign  and  Domes- 
tic Commerce  of  London  to  the  London  TiU{)rit]ih  was  repro- 
duced. Mr.  Baldwin  pointed  out  the  great  diffliultles  con- 
fronting the  British  Ministry  of  Munitions  in  providing  an 
adequate  supply  of  machine  tools,  especially  for  the  new 
national  factories.  All  the  machine  tool  factories  of  the  coun- 
try have  been  placed  under  government  control,  but  their 
output  is  not  nearly  sufficient  to  meet  the  huge  demand.  The 
government  realizes  the  need  for  getting  into  its  hands  every 
available  machine  tool,  and  one  of  the  results  is  the  recent 
proclamation  prohibiting  the  importation  of  machine  tools 
into  Great  Britain.  Mr.  Baldwin  says  that  it  may  be  the  In- 
tention of  the  government  to  prevent  firms  from  securing  new 
machine  tools  necessary  for  carrying  on  their  business  so  that 
these  tools  can  be  used  for  national  purposes  instead,  and  it 
is  further  thought  that  the  government  will  acquire  machine 
tools  from  those  few  existing  factories  that  have  not  every 
such  tool  engaged  on  munition  work,  although  they  might  l>e 
needed  for  maintaining  ordinary  trade  connections.  He  says 
that  of  course  the  nation's  interests  may  compel  such  sacrifices, 
but  they  will  entail  immense  industrial  loss  which  could  per- 
haps be  avoided  if  the  government  would  set  up  it!*  own  ma- 
chine tool  factories.  This  could  be  done  by  setting  apart  one 
or  more  of  the  new  national  arms  factories  simply  for  the 
purpose  of  supplying  machine  tools  to  the  other  national  fac- 
tories. Already  certain  conlrolle<l  works  have  concentrated 
on  the  production  of  the  jigs  and  gages  needed  in  shell  pro- 
duction. It  would  therefore  be  only  a  further  step  In  the  same 
direction  to  establish  a  national  machine  tool  factory. 
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PLANING   HELICAL   SURFACES 

BY  EDWARD  W.  MILLER* 

The  cutter  path  of  the  Fellows  helical  gear  shaper'  is  con- 
trolled by  a  helical  guide  corresponding  in  lead  to  that  of  the 
cutter.  A  taper  hole  in  the  guide  insures  a  good  fit  on  the 
cutter-spindle,  to  which  it  is  rigidly  clamped  so  that  the  two 
may  act  as  one  piece.  The  guide  has  a  bearing  in  a  sleeve 
fitted  and  held  to  the  upper  index  wheel.  The  helical  surfaces 
of  the  guide  bear  against  similar  surfaces  of  a  shoe  fast  in  the 


Fig.    1.     Shaper   Attachment    for    planing   Helical    Surfaces 

sleeve  and  a  gib  which  may  be  moved  endwise  in  the  sleeve. 
This  rather  unique  gib  affords  an  easy  and  correct  adjustment 
for  wear.  As  the  cutter-spindle  travels  up  and  down,  the  guide 
bearing  against  the  shoe  and  gib  imparts  the  necessary  twist- 
ing movement  to  pass  the  cutter  through  the  work  in  the 
proper  path.  The  machining  of  this  helical  surface  presented 
a  problem  which  was  solved  by  a  planing  fixture  adapted  to  a 
crank   shaper. 

Slide  A,  Fig.  1,  is  fitted  to  the  shaper  cross-rail,  being  oper- 
ated by  a  special  shaft  B.  This  shaft,  threaded  far  enough  to 
allow  ample  slide  travel,  engages  a  square  threaded  adjustable 
nut.  Extending  farther  as  a  plain  shaft,  it  passes  through  a 
bevel  gear  integral  with  a  sleeve  which  bears  in  the  slide.  A 
long  spline  in  the  shaft  fits  a  key  in  the  gear,  causing  it  to 
rotate  as  the  slide  is  fed  along.    Through  a  mating  bevel  gear, 


Fig.  2.     End  and  Side  Elevation  of  a  Guide  for  machining  Helical  Surfaces 

motion  is  imparted  to  shaft  C  and  then  through  the  change- 
gears  and  worm  to  a  self-locking  worm-wheel  D. 

The  worm-wheel  is  keyed  to  the  work-spindle  and  causes  its 
rotation.  It  is  thus  possible  to  plane  a  guide  of  any  desired 
lead  by  using  the  proper  change-gears.  It  will  be  noticed  that 
the  outer  end  of  the  work-spindle  is  controlled  by  a  support. 
The  guide  is  clamped  with  the  square  nut  and  positively  driven 
by  a  pin  in  the  spindle  flange. 

All  the  elements  of  a  true  helix  are  straight  radial  lines. 
Investigation  demonstrates  that  a  tool  operating  at  right 
angles  to  the  axis  of  the  work  will  not  produce  a  theoretically 

•Address:   Fellows  Gear  Simper  Co.,   Springiiold.   Vt. 


correct  guide  un- 
less reduced  to  a 
point.  Proof  of  the 
above  statement 
may  be  demanded, 
and  as  the  study 
and  solution  of  the 
problem  is  interest- 
ing, reference  may 
be  made  to  Fig.  2. 
Here  is  shown  the 
end  and  side  eleva- 
tion of  a  guide. 
The  helix  advance 
ill  one  turn  is  20 
inches.  A  develop- 
ment of  this  helix  presents  a  right  triangle  (Fig.  3)  with  the 
long  leg  20  inches,  corresponding  to  the  lead  of  the  guide.  The 
lengths  16.885  and  9.032  are  obtained  by  multiplying  5.375  and 
2.875  by  3.1416.  Solving  triangles  OAB  and  OAD,  we  obtain  24 
degrees  18  minutes  and  40  degrees  10  minutes.  It  is  thus 
evident  that  the  helix  angle  varies  according  to  the  radial 
distance  from  the  center. 

In  Fig.  4  let  X-X  represent  the  axis  of  the  helical  guide. 
Through  any  point  I  draw  line  J,  making  an  angle  equal  to  F, 
Fig.  3,  with  X-X.  Draw  IK  perpendicular  to  J.  and  at  any 
point  L,  describe  a  circle  passing  through  /.     Draw  H  and  JN" 


Fig.    3.     Graphical   Illustration   of   Helix   Angles 


Fig,   4.     Illustrating   Method  of  determining   Error 

tangent  to  H  at  angles  corresponding  to  G  and  E,  Fig.  3. 
Let  circle  H  represent  a  reciprocating  tool  traveling  at  right 
angles  to  the  axis  X-X.  Angles  G  and  E.  Fig.  3,  correspond 
to  the  helix  angle  developed  by  diameters  5.375  and  2. 875, 
Fig.  2,  and  it  becomes  evident  from  the  difference  Z  that  the 
finishing  tool  does  not  produce  straight  radial  lines.  Only 
at  point  /,  which  marks  the  intersection  of  the  guide  axis  with 
the  helical  angle  32  degrees  14  minutes,  does  the  tool  finish 
properly. 

Kvidently  a  tool  consisting  of  a  point  only  would  produce 
correct    results,    but    when    of    considerable    diameter,    as    B, 


Fig.   5.     Helix  Shoe  and  Gib 
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there  is  contact  at  points  R  and  7'  with  lines  M  and  N.  The 
result  is  a  curved  surface  P,  Fig.  2,  instead  of  a  straight  radial 
line.  The  height  Y  of  this  curve  is  identical  with  distance  '/,, 
Fig.  4.  The  shorter  the  lead  the  greater  is  this  error,  inas- 
much as  shortening  increases  the  difference  in  angles  O  and  E, 
Fig.  3.  This  last  statement  is  true  when  dealing  with  the 
problem  at  hand,  since  twenty  inches  is  the  shortest  lead  used. 
It  is  of  passing  interest  to  note  that  at  point  R,  Fig.  3,  the 
increase  ceases  and  the  angular  difference  decreases  as  point  A 
is  approached. 

The  guides  are  roughed  with  a  round  nosed  tool  of  about 
3/lG  inch  radius.  The  finishing  is  done  with  a  piece  of  %  drill 
rod  gripped  in  a  holder.  Then  with  LR,  Fig.  4,  equal  to 
O.0G25,  error  /  (or  V  as  shown  in  Fig.  2)  is  obtained  as 
follows: 

0.0625 

=  0.0641 

COS.  7  deg.  56  min. 
0.0641  —  0.0625  =  0.0016  =  Z 

This  0.0016  is  easily  removed  with  a  scraper. 

The  exact  position  of  the  cutting  tool  is  of  course  important, 
and  settings  are  determined  from  angle  /•',  Fig.  3,  as  this  is 
the  intermediate  angle  position  on  the  helical  surface.  The 
tool  is  located  with  a  special  micrometer,  as  shown  in  Fig.  4. 
When  the  top  surface  of  the  micrometer  anvil  coincides  with 
the  work-spindle  axis,  the  reading  is  zero.  When  setting  the 
lool,  the  screw  is  turned  a  distance  equal  to  S. 
H  =  0.0625  —  (cos  O  X  0.0625) 

The  planing  i)rocess  has  proved  a  rapid  and  satisfactory 
means  of  production  .  The  practical  impossibility  of  machin- 
ing these  helical  guides  with  a  mill  or  grinding  wheel  is  ap- 
parent when  one  considers  the  necessity  of  keeping  the  tool 
■tliameter  to  %  inch. 

The  gage  shown  in  Fig.  2  is  useful  in  keeping  the  two  heli- 
<-al  surfaces  opposite.  Fig.  5  shows  the  helical  shoe  and  gib. 
They  are  machined  as  one  piece,  the  metal  indicated  by  dotted 
lines  being  removed  when  the  different  operations  have  been 
performed.  The  gib  and  shoe  are  parted  on  line  BB.  Surfaces 
C  are  then  machined  to  dimension  .1.  Dimension  .1  varies 
with  the  lead,  and  the  necessary  shop  instructions  are  fur- 
nished in  a  table  which  accompanies  each  guide  order. 


BROACHING   TOOLS   FOR   MULTIPLE 
KEYWAYS 

In  one  of  the  largest  plants  in  the  country  devoted  to  the 
manufacture  of  automobile  gears — that  of  the  Brown-Lipe 
•Gear  Co.  of  Syracuse,  N.  Y. — there  are  some  interesting  spline 
or  keyway  broacliing  operations.  The  illustration  shows 
(wo  of  the  tools  for  this  class  of  broaching,  lioth  of  which  are 
used  on  the  Lapointe  Machine  Tool  Co.'s  broa<hing  machines. 

One  of  these  broaches,  that  shown  on  the  machine,  is  tor 
broaching  six  semicircular  keyways  spaced  equidistantly 
around  a  two-inch  hole.  The  unusual  feature  of  this  tool  Is 
that  the  broach  is  built  up  of  sections,  each  marking  the 
width  of  a  combined  tooth  and  space  of  the  complete  broach. 
These  rings  are  assembled  on  a  bar  of  soft  steel,  being  keyed 
so  that  they  will  always  remain  in  proper  alignment.  Should 
one  of  the  teeth  break  at  any  part  of  Its  cutting  edge,  It  Is 
only  necessary  to  insert  a  new  section.  The  sections  are  all 
held  firmly  together  by  drawing  them  into  place  with  a  nut 
on  the  end  of  the  broach  arbor.  In  broaching,  trouble  is 
often  experienced  from  having  the  finish  end  of  the  broach, 
that  does  the  final  sizing,  wear  under  size.  With  this  type 
of  broach,  however,  when  the  finish  sections  wear  small,  new 
teeth  may  be  substituted,  and  the  tool  Is  then  as  good  as  new. 
While  expensive  to  manufacture,  this  style  of  broach  has  a 
long  life,  the  one  shown  having  been  in  use  for  the  past  three 
years. 

Another  broaching  tool  for  cutting  multiple  keyways  Is  the 
one  that  the  operator  is  shown  supporting  In  an  upright 
position.  This  is  mailc  with  six  separate  broaches  that  work 
together  In  broaching  the  keyways  in  a  gear  having  a  large 
center  hole.  If  the  broach  had  been  made  solid,  it  would  have 
required    a    heavy    piece    of    steel,    which,    of    course,    wouhl 


have  been  very  costly.  The  method  used  was  to  construct 
a  head-block  of  low<arbon  steel,  having  slots  in  which  the 
six  narrow  broach-strips  are  hinged.  This  head-block  is 
pinned  to  the  end  of  the  pulling  screw  of  the  broaching  ma- 
chine. The  broaches  are  guided  by  a  slotted  block  that  is 
seated  in  the  faceplate  of  the  machine.  This  block  may  be 
seen  located  about  half  way  up  on  the  tool.  The  broach  strips 
are  made  tapering  as  regards  thickness  from  the  teeth  to  the 
back.     The  difference   in   thickness  between   the  two  ends  of 


Two   Typoi  of  Broaches  for  cutting   Multiplo   Ki-ywayi 

the  broach  strip  agrees  with  the  depth  of  the  keyway  to  be 
cut.  When  the  broaches  are  started  they  barely  graze  the 
gear,  but  as  they  increase  In  thickness  at  the  cutting  point, 
the  broaching  takes  place.  The  slotted  guide  block  prevents 
the  broaches  from  springing  away  from  the  cut.  The  gear  Is 
put  in  place  for  the  operation  by  slightly  springing  the  tips 
of  the  broach  strips  together  and  passing  the  blank  on  and 
up  to  the  faceplate  of  the  machine. 

Both  of  these  broaching  operations  are  handled  very  rapidly, 
the  average  time  for  broaching  a  gear  "^  Inch  thick,  with  six 
keyways,  being  but  two  minutes.  C.   L.   L. 

AUTOMOBILE  MANUFACTURERS  IN  THE 
UNITED  STATES 
The  latest  statistics  of  motor  car  manufacturers  In  the 
United  States  show  that  thirty-four  states  now  have  motor  car 
factories,  and  the  total  number  is  463.  Michigan  leads  the  list 
with  eighty-six.  Then  follow  in  order  New  York  with  sixty: 
Ohio,  fifty-two;  Illinois,  forty-seven;  Indiana,  forty-flve;  Penn- 
sylvania, thirty-five;  Massachusetts,  seventeen;  Missouri,  six- 
teen; Minnesota,  fifteen;  Wisconsin,  fourteen;  California,  thir- 
teen; New  Jersey,  ten;  Connecticut,  seven;  Washington,  six; 
and  the  others  with  from  one  to  four: 

New  Jersey   10 

New  York  60 

North   Carolina    1 

Ohio   52 


California   13 

Colorado 3 

Connecticut    " 

Delaware    2 

Georgia    1 

Illinois    47 

Indiana    4.t 

Iowa    6 

Kansas    3 


Kenturk) 


3 


Louisiana    \ 

Maine 1 

Maryland   4 

Massachusetts   17 

Michigan    86 

Minnesota    15 

Missouri    16 

Nebraska   1 


Oklahoma    1 

Oregon  2 

Pennsylvania  35 

Rhode  Island  1 

South   Dakota   1 

Tennessee    S 

Texas  S 

Itah   1 

Virginia   1 

Washington    6 

West  Virginia  1 

Wisconsin   14 

Total 463 
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EXAMPLES    OB^    TOOLS    FOR    TURRET    LATHE    AND    VERTICAL    BORING      MILL    WORK 

BY   ALBERT    A.    DOWD' 


WHEN  pieces  of  the  same  type  but  of  various  sizes  are 
to  be  machined  on  the  turret  lathe  or  vertical  boring 
mill,  it  is  sometimes  desirable  to  design  the  tools  and 
fixtures  in  such  a  way  that  they  can  be  adapted  to  handle  the 
different  pieces,  thus  avoiding  the  necessity  of  providing  a 
separate  tool  or  fixture  for  each  piece.  Naturally,  when  the 
production  is  large,  such  a  procedure  as  this  would  be  unprofit- 
able because  the  tools  could  only  be  used  on  one  piece  at  a 
time,  and  a  lot  of  pieces  of  one  size  might  be  held  up  for  a 
considerable  time  waiting  for  a  lot  of  another  size  to  be 
machined.  When,  however,  the  work  comes  along  in  lots  of 
100  to  200  pieces,  a  great  saving  in  tool  cost  can  be  effected 
by  the  use  of  adjustable  tools  and  fixtures,  providing  the 
design  of  the  parts  is  such  that  it  will  permit  of  following 
this  practice.  Much  depends  on  the  shape  of  the  work  to  be 
held  and  its  machining  requirements. 

There  are  instances  when  the  desired  results  may  be  ob- 
tained by  simple  means,  and  there  are  other  cases  which  re- 
quire the  application  of  considerable  ingenuity  in  order  to 
avoid  complications  in  the  design.  Properly  designed  and 
carefully  built  tools  and  fixtures  of  the  adjustable  type  are 
profitable  investments  on  certain  classes  of  work,  and  their 
advisability  should  be  carefully  considered  when  several  pieces 
of  the  same  general  type  are  to  be  handled.  The  greatest 
forethought  is  necessary  in  designing  fixtures  of  this  kind, 
in  order  to  make  sure  that  every  point  for  every  piece  has 
received  proper  consideration.  There  is  probably  no  other 
type  of  fixture  which  requires  so  much  care  in  its  design, 
and  for  that  reason  the  important  points  given  herewith 
should  be  most  carefully  noted. 
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Important  Points  in  Design 

1.  The  number  of  pieces  to  be  machined  should  be  the 
first  point  considered,  for  this  naturally  has  an  effect  on  the 
design  of  the  tools  and  fixtures. 

2.  The  largest  and  smallest  pieces  in  the  group  should 
now  be  selected,  and  the  machine  on  which  the  work  is  to 
bo  done  should  be  determined  according  to  the  sizes  of  these 
pieces.  If  the  variation  in  size  is  considerable,  it  may  be 
economical  to  do  a  part  of  the  work  on  one  machine  and  the 
remainder  on  another,  in  which  case  the  fixture  should  be  so 
made  that  it  can  be  adapted  for  use  on  both  machines.  There 
may  even  be  cases  when  the  range  of  sizes  is  so  great  that 
two  or  more  fixtures  may  be  necessary,  one  of  which  can 
be  used  on  one  machine  and  the  other  on  a  different  one;  or 
they  can  be  made  interchangeable,  providing  the  speeds  on 
both  machines  give  range  enough  to  handle  the  work.  These 
points  should  be  carefully  considered. 

3.  The  accuracy  required  in  the  finished  work  must  be 
noted  and  care  taken  to  provide  means  of  upkeep  on  surfaces 
or  locating  points  that  are  subject  to  wear.  There  may  be 
occasional  instances,  on  work  requiring  extreme  accuracy, 
when  it  may  be  necessary  to  provide  means  of  adjustment  for 
truing  up  the  fixture  so  that  it  will  always  run  perfectly 
concentric  with  the  spindle  of  the  machine. 

4.  Rigidity  in  work-holding  devices  and  tools  should  re- 
ceive careful  attention;  and  overhang  from  the  spindle,  turret 
or  cut-off  slide  should  be  kept  down  to  a  minimum,  so  that 
chatter  will  not  result  from  lack  of  support.  These  points 
need  more  consideration  when  the  tools  and  fixtures  are  to 
be  used  on  the  horizontal  type  of  machine,  than  when  a 
vertical  machine  is  to  be  employed. 


Tig.    1.     Examples   of   Simple   Work   which    can   he   held    on   Standard 
Three-jawed   Chucks  and   Faceplates 


Fig.    2.      Spoke    Gear    Blank    held    on    an    Expanding    Bushing,    and    Pot 
Casting  held  in  a  Collet  Chuck 
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5.  Clamping  devices  for  adjustable  fixtures  should  be  laid 
out  (by  means  of  a  piece  of  tracing  paper)  for  each  piece 
to  be  handled,  so  that  there  will  be  no  chance  of  clamps 
being  too  long,  too  short  or  improperly  proportioned  for  some 
of  the  work.  Errors  are  very  liltely  to  occur  in  this  part  of 
the  design  unless  the  greatest  care  is  used;  and  there  are 
also  cases  when  the  work  varies  in  thickness  as  well  as  in 
diameter;   so  that  this  point  must  be  carefully  considered. 

6.  Provision  for  cleaning  the  fixture  must  be  made,  so  that 
all  locating  points  and  surfaces  will  be  readily  accessible. 
If  several  sizes  of  studs  or  locating  rings  are  to  be  used, 
they  must  be  so  arranged  that  chips  and  dirt  will  not  inter- 
fere with  the  proper  location  of  the  work.  They  must  also  be 
placed  so  that  they  can  be  easily  replaced  or  removed. 

7.  The  adjustments  which  are  necessary  to  provide  for 
handling  various  sizes  of  work  should  be  carefully  studied, 
and  suitable  provision  should  be  made  so  that  the  changes 
from  one  setting  to  another  will  always  be  uniform,  so  tkat 
variations  in  the  work  cannot  occur  on  account  of  errors 
in  adju.stment.  If  necessary,  setting  gages  can  be  made 
for  the  various  pieces  to  be  handled,  or  a  separate  set  of 
screws  or  other  adjustable  locating  members  can  he  made 
for  each  piece  and  properly  stamped  to  avoid  mistakes.  The 
nature  of  the  work  has  a  great  deal  to  do  with  the  method 
used  to  secure  uniform  adjustments,  and  specific  cases  will 
be  noted  as  we  proceed. 

8.  Convenience  and  rapidity  of  operation  should  be  given 
consideration,  and  provision  should  be  made  for  setting  up 
the  work  in  as  short  a  time  as  possible.  The  fixture  should 
be  so  arranged  that  the  work  can  only  be  set  up  in  the  correct 
way,  and  it  should  be  as  nearly  "fool-proof"  as  possible. 

9.  The  cost  of  the  fixture  should  be  kept  down  to  the 
lowest  figure  that  is  consistent  with  good  design,  because 
the  number  of  pieces  to  be  machined  is  comparatively  small. 
If  the  work  for  which  the  fixture  is  made  is  of  such  a  nature 
that  it  is  not  likely  to  be  changed,  a  little  more  latitude  is 
permissible;  but  as  changes  in  design  are  always  possible, 
it  is  advisable  not  to  make  an  elaborate  fixture. 


10.  The  safety  of  the  operator  should  always  be  consid- 
ered, and  projecting  lugs,  set-screws  or  other  parts  which 
might  catch  in  his  clothing  should  be  eliminated  from  the 
design.  Other  points  in  design  not  mentioned  in  the  forego- 
ing will  be  specifically  mentioned  during  the  progress  of  this 
article;  comments  will  be  made,  and  faulty  points  criticised 
and  discussed. 

AdjuBtable  Holding  Devices  In  Common  Use 

The  three-  or  four-Jawed  chuck  is  perhaps  the  most  fre- 
quently used  of  all  the  holding  devices  which  are  adjustable 
to  take  various  sizes  of  work.  We  have  also  collets  of  num- 
erous kinds,  which  are  adjustable  within  certain  limits,  and 
step  chucks  for  work  of  a  little  larger  size.  For  handling 
work  in  the  rough  state  the  three-  or  four-Jawed  chuck  is 
adaptable  to  a  great  range  of  sizes,  without  any  changes  in 
the  chuck  jaws;  but  collets  and  step  chucks  require  a  change 
In  jaws,  or  a  re-setting  it  much  variation  is  found  in  the 
diameters  of  different  pieces  of  work.  The  step  chuck  is 
more  frequently  used  for  partly  finished  work,  while  collets 
are  used  for  both  rough  and  finished  pieces — principally  for 
bar  work  or  something  of  a  similar  character.  When  a  piece 
of  work  is  to  be  made  up  in  several  sizes  and  is  of  a  simple 
nature,  such  as  the  work  .1  shown  in  the  upper  part  of  Fig. 
1,  it  may  often  be  bandied  to  good  advantage  in  a  set  of  soft 
jaws  ii  of  a  three-Jawed  universal  chuck.  These  Jaws  are 
bored  out  on  the  machine  to  the  exact  diameter  of  the  fin- 
ished work,  and  when  set  up  on  the  piece  they  present  a  good 
holding  surface  with  suflflcient  accuracy  for  the  ordinary  run 
of  commercial  work.  In  the  instance  shown,  the  l>oring-bar  U 
is  held  in  the  holder  E  mounted  on  a  turret  of  the  flat 
variety,  which  has  a  cross-feed  motion  to  the  turret  in  addi- 
tion to  the  regular  longitudinal  movement.  The  tool  C  is 
adjustable  both  in  the  bar  itself  and  in  the  turret  movement, 
for  boring  the  various  diameters  that  are  required. 

It  is  well  to  note  in  passing  that  the  soft  Jaws  should  b« 
set  up  on  a  blank  of  some  kind  when  boring  them  to  size  for 
a  piece  of  finished  work.  This  is  necessary  in  order  to  make 
sure  that  all  the  back-lash  has  been  taken  out  of  the  Jaws. 
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It  is  obvious  that  the  blank  on  which  the  jaws  are  set  must 
be  out  of  the  way  of  the  tool  used  for  boring.  Another  point 
in  connection  with  the  use  of  soft  Jaws  is  that  their  accuracy 
is  less  to  be  depended  upon  when  the  worlt  to  be  held  is  of 
large  size,  as  the  self-centering  tendency  is  not  so  great  in 
cases  of  this  kind.  The  lower  view  in  Fig.  1  shows  a  piece 
of  work  F  previously  bored  and  faced  on  one  side,  which  is 
manufactured  in  three  sizes,  the  largest  of  which  is  shown. 
In  this  case  a  standard  faceplate  J  is  screwed  onto  the  spin- 
dle of  the  turret  lathe  and  the  work  is  located  on  the  stud  K 
which  is  turned  to  the  diameter  of  the  hole  and  finds  a  seat 
at  L  in  the  faceplate.  The  clamps  M  are  tightened  against 
the  flange  by  nuts  P  acting  on  the  T-bolts  O.  and  supports  .Y 
for  the  rear  ends  of  the  clamps  are  inserted  between  the 
clamps  and  the  faceplate.  A  shovel  nosed  tool  G  is  mounted 
in  a  holder  H  on  the  turret,  and  is  used  to  cut  th3  shoulder 
on  the  outside  of  the  hub  and  face  the  end.  Separate  studs 
are  provided  for  the  various  hole-diameters  and  the  clamps 
may  be  readily  adjusted  in  the  T-slot.  The  two  condition.s 
shown  in  Fig.  1  are  of  a  very  simple  nature  and  the  method 
of  handling  requires  little  expenditure  in  tool  or  fixture  cost. 
Adjustable  Arbor  for  Gear  Blanks 

The  work  A  shown  in  the  upper  part  of  Fig.  2  is  a  spoke 
gear-blank  that  was  made  in  two  sizes,  one  of  which  was 
8  and   the  other  GVz   inches   in   diameter,  with  hub-holes  1% 

and   IVo    inch   in   di- 

anieter,  respectively. 
For  holding  these 
pieces,  a  special  nose- 
piece  B  was  fitted  to 
the  spindle,  and  the 
tapered  portion  V  of 
the  arbor  was  drawn 
back  into  it  by  the 
nut  and  washer  at  E, 
a  key  D  being  used 
to  prevent  turning. 
The  expanding  bush- 
ing G  was  split  at 
six  places,  three  from 
one  end  and  three 
from  the  other,  and 
it  was  crowded  into 
the  hub-hole  by  the 
washer  H  on  the 
threaded  portion  of 
the  arbor.     In  order 

to  obtain  additional  rigidity  the  end  of  the  arbor  K  was  piloted 
into  the  bushing  J  in  the  special  tool-holder  L  on  the  turret. 
The  tool  M  turned  the  outside  diameter  of  the  gear  and  had 
sufficient  adjustment  to  take  care  of  the  smaller  diameter 
gear.  As  the  frictional  surface  in  the  hub  that  was  available 
for  driving  the  gear  against  the  cut  was  insufficient,  a  steel 
driver  F  was  fastened  to  the  hub  on  the  nose-piece  and  fur- 
nished an  excellent  means  of  driving  against  one  of  the  spokes 
of  the  gear  blank. 

Special  Collet  tor  a  Bronze  Pot 

The  piece  N  shown  in  the  lower  part  of  Fig.  2  is  made  in 
two  sizes  and  the  variation  on  the  outside  of  the  shell  is 
only  %  inch.  The  work  was  held  in  a  previous  setting  by 
the  heavy  portion  of  the  flange  N  while  the  inside  surface  W 
was  rough-bored  at  a  single  cut,  and  the  outside  carefully 
finished  to  size.  No  other  accurately  fini.shed  portion  being 
available  for  holding  the  work,  the  outside  finished  surface 
was  naturally  used  for  the  second  setting.  A  special  collet 
chuck  P  of  cast  steel  was  screwed  onto  the  end  of  the  spindle 
and  bored  to  a  taper  to  receive  the  split  bushing  Q.  One  of 
the  bushings  being  somewhat  heavy,  it  was  cut  out  in  six 
places  V  along  the  length  so  that  it  would  expand  more 
readily.  Three  coil  springs  R  were  made  adjustable  by  means 
of  the  screws  S.  and  these  assisted  in  releasing  the  work, 
while  the  threaded  collar  T  was  used  to  close  the  collet  jaws. 
A  machine  equipped  with  a  swivel  cut-off  slide  and  a  revolv- 
ing turret  toolpost  Z   was  used   to   cut   the   taper  on   the  end 
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of  the  work,  the  roughing  and  finishing  tools  X  and  y  being 
swung  into  position  as  needed.  A  steel  stop-pin  0  wae  drawn 
back  into  the  fixture  by  the  nut  U,  and  the  rounded  end  of 
this  pin  provided  for  the  proper  location  of  the  work. 

Adjustable  Fixture  for  Several  Pieces  of  Electrical  Work 
Fig.  Z  shows  at  A  and  L  the  smallest  and  largest  sizes  of 
some  pieces  of  electrical  work  which  were  to  be  machined  on 
a  horizontal  turret  lathe;  and  there  were  two  intermediate 
sizes  which  were  also  handled  on  the  same  fixtures.  A 
special  nose-piece  C  is  screwed  to  the  end  of  the  spindle  and 
has  a  hub  at  its  forward  end  on  which  the  locating  ring  B 
(upper  view)  is  fixed.  The  finished  portion  of  the  work 
tits  this  ring  at  D  and  is  drawn  back  against  it  by  the  collar 
(! ;  the  rod  E  passes  through  the  spindle  and  is  pulled 
back  by  means  of  a  handwheel  at  the  end,  while  the  key  F 
prevents  it  from  turning.  The  forward  end  of  the  rod  Is 
threaded  to  receive  the  knurled  finger-nut  H  which  has  a 
spherical  bearing  in  the  collar  G  to  equalize  the  pressure. 
In  setting  up  the  work,  the  piece  is  placed  on  the  locating 
ring,  the  collar  G  is  slipped  over  the  end  of  the  rod  E  and 
the  knurled  nut  H  is  rapidly  screwed  on  with  the  fingers, 
after  which  the  handwheel  at  the  end  of  the  spindle  is  used 
to  tighten  the  collar.  A  long  boring  tool  /  is  used  to  rough 
out  the  shouldered  portion  of  the  work  and  to  bore  the  bear- 
ing, and  it  will  be  noted  that  although  this  tool  has  con- 
siderable overhang  it 
is  well  set  up  in  the 
tool-holder  K,  and 
given  additional 
strength  by  the  use 
of  two  toolposts.  The 
larger  piece  L. 
shown  in  the  lower 
part  of  the  illustra- 
tion, is  set  up  on  the 
ring  M  locating  on 
the  surface  0.  which 
has  been  previously 
bored.  A  larger  col- 
lar ,V  is  used  for 
clamping  this  piece. 
With  the  excep- 
tion of  the  locating 
ring  and  collar,  all  of 
the  other  parts  of 
the  holding  device 
are  the  same  as  in 
the  preceding  instance.  Additional  rings  and  collars  for  the  in- 
termediate sizes  make  the  fixture  complete.  It  will  be  noted 
that  there  are  two  holes  in  the  front  of  the  nose-piece,  which 
are  so  placed  that  a  rod  may  be  used  to  drive  off  the  locating 
rings  when  changing  over  the  fixture  for  another  size  of 
work.  This  fixture  is  simple  and  comparatively  inexpensive, 
yet  it  is  adapted  for  use  on  four  pieces  of  work  of  different 
sizes  and  the  changes  required  are  of  such  a  nature  that  they 
may  be  performed  quickly  so  that  there  is  very  little  loss 
of  time.  It  may  further  be  noted  that  the  boring  tool  is 
the  same  in  each  case  and  that  the  adjustment  for  different 
diameters  is  obtained  by  the  cross  sliding  movement  of  the 
turret. 

Adjustable  Fixture  for  Special  Bevel  Gear  Blanks 

The  work  A  shown  in  Fig.  4  is  a  special  bevel  gear  blank, 
and  these  gears  are  used  in  a  great  number  of  sizes  on  textile 
machinery.  The  pieces  were  held  in  the  first  setting  by  the 
interior  and  were  machined  on  the  side  having  the  beveled 
surface  and  on  the  periphery;  they  were  also  partially  under- 
cut along  the  edge  of  the  rim  in  order  to  provide  a  clamping 
surface  during  the  second  setting.  Extreme  accuracy  was 
required  in  the  work,  and  yet  there  were  so  many  sizes  to 
be  handled  that  the  construction  of  separate  fixtures  was 
deemed  inadvisable.  A  special  faceplate  B  was  therefore  de- 
signed having  three  radial  dovetail  slots  C  (upper  view)  in 
its  face;  and  a  small  portion  F  of  each  of  these  slots  was 
left  straight  to  assist  in  locating  the  movable  jaws  D.     These 
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jaws  were  made  of  steel  and  were  radially  adjustable  to 
various  diameters,  being  clamped  in  any  desired  position  by 
means  of  the  screws  G  and  the  dovetail  shoes  E.  A  number 
of  sets  of  soft  steel  supplementary  Jaws  II  were  drawn  back 
into  a  seat  on  the  main  jaws  by  the  two  screws  J  and  were 
bored  in  place  to  the  diameter  of  the  outside  of  the  gear, 
the  main  jaws  being  set  in  place  to  an  approximation  of  the 
correct  diameter  in  each  instance. 

The  clamps  K  were  drawn  down  onto  the  finished  portion 
of  the  work  by  means  of  the  screws  L  in  the  jaws.  A  bush- 
ing M  was  set  in  the  center  of  the  faceplate  and  used  as  a 
guide  for  the  pilot  A'  of  the  boring-bar  P  which  was  held  in 
the  turret.  The  tool  0  was  used  to  bore  the  hole  while  the  tool 
Q  faced  the  unfinislied  portion  of  the  gear  blank,  the  latter 
tool  being  held  in  two  toolposts  R  on  the  cut-off  slide.  In 
handling   some   of   the    larger   gear   blanks   a   supplementary 


can  be  trued  up  if  it  becomes  inaccurate  through  misuse  or 
neglect.  The  cast-iron  nose-piece  J  is  screwed  to  the  spindle 
in  the  usual  manner  and  the  supplementary  casting  H  is 
bolted  to  it  with  the  four  bolts  L.  The  holes  in  this  piece 
are  slightly  larger  than  the  bolts  so  that  small  adjustments 
may  be  made.  The  flanged  portion  of  the  supplementary 
casting  carries  four  headless  set-screws  at  J/,  by  means  of 
which  the  ring  can  be  trued  up,  and  check-nuts  are  provided 
to  secure  a  permanent  setting  of  the  fixture.  The  locating 
rings  C  are  made  in  several  sizes  to  take  the  various  pieces 
that  are  machined  in  this  fixture,  and  each  of  these  rings  is 
furnished  with  a  driving  pin  D  which  enters  one  of  the  bolt 
holes  in  the  work. 

The  screws  .V  are  set  Into  the  ring  from  the  rear  and  ar& 
located  in  different  places  for  the  various  rings.  The  fixture- 
has  three  T-sIots  O  in  order  that  the  clamps  E  may  bo  con- 


Fig.  6. 

head  T  (lower  view)  was  placed  on  the  end  of  the  boring- 
bar  and  hold  in  place  by  the  screws  V  on  the  Halted  portion 
of  the  bar.  This  head  gave  good  support  to  the  tool  S  which 
was  used  for  boring  the  larger  sizes  of  gear  blanks.  This 
tool  was  held  in  place  by  the  screws  X  and  V,  the  latter 
passing  through  the  hole  provided  for  it  in  the  bar.  Fine 
adjustments  were  provided  for  in  the  backing-up  screw  11' 
and  the  facing  of  the  blank  was  accomplished  by  the  same 
tool.  This  fixture  took  caro  of  seven  gear  blanks  of  various 
sizes  and   gave  very  satisfactory   results. 

Adjustable  Fixture  with   Means  of  Keeplner  In  Truth 

A  fixture  which  is  somewhat  out  of  the  ordinary  and  which 
may  be  adjusted  to  handle  several  sizes  of  work  .1  is  shown 
in  Fig.  5.  As  absolute  concentricity  i.<  required  in  the  fin- 
ished surfaces  of  the  work  machined  in  this  fixture.  It  is 
essential  for  the  fixture  to  be  arranged  in  such  a  way  that  It 
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veniently  adjustable,  by  means  of  the  T-bolts  F  which  enter 
these  slots.  The  boring  and  shoulder  work  performed  on 
the  piece  is  accomplished  by  the  shovel-nosed  tool  0  which 
Is  mounted  In  the  tool-holder  P  on  the  turret.  This  is  an 
example  of  a  fixture  designed  for  standard  work  of  various 
sizes  coming  through  in  small  lots,  and  which  reijuires 
extreme  accuracy  in  machining.  Attention  is  particularly 
called  to  the  compactness  of  the  design  and  the  way  In  which 
it  is  built  close  In  to  the  spindle  so  that  although  the  fixture 
Itself  Is  heavy,  there  Is  so  little  overhang  that  the  weight 
Is  of  small  Importance. 

Adjustable  Fixtures  for  the  Vertical  Borlnff  Mill 

The  table  of  a  vertical  boring  mill  Is  so  arranged  that  it 
may  be  used  either  as  a  faceplate  or  as  a  chuck  with  pro- 
vision for  clamping  in  the  T-slots  when  ne<-essary.  This 
Is  a  distinct  advantage  In  many  kinds  of  work  and  especially 


566 


MACHINERY 


March,  1916 


-1 —                         1 

L 

\ 

1 

\ 

\ 

M 

1     __ 

L 

:         -G 

r                r4 

rA          H^x 

"'^     1    CI       1    J-^ 

TABLE 

Fig.  8.     Example  of  Use  of  Four-jawed  Table  for  holding  Rough  Castings 

SO  where  a  number  of  pieces  of  similar  construction  and 
different  sizes  are  to  be  handled.  Fig.  6  shows  a  simple 
fixture  tor  handling  three  sizes  of  steel  flanges  .1.  The  base 
C  of  the  fixture  is  made  of  cast  iron  and  is  centered  by  a 
plug  D  in  the  table  hole;  and  it  is  fastened  down  to  the  table 
by  means  of  the  screws  F  which  enter  shoes  in  the  T-slots. 
In  the  upper  illustration,  the  work  A  has  been  previously 
turned,  faced  and  partially  under-cut  to  provide  for  clamping, 
and  it  is  held  during  the  first  setting  by  means  of  jaws  on 
the   inside   of  the  flange. 

On  the  second  setting  (shown  in  the  upper  illustration) 
the  operations  performed  consist  of  boring  the  hole,  facing 
the  flange  as  far  as  the  clamps,  and  cutting  the  packing 
grooves  0.  The  locating  ring  B  is  slipped  onto  the  finished 
portion  of  the  base  and  is  drawn  down  by  the  screws  E. 
The  clamps  H  are  supported  at  the  outer  end  by  the  wooden 
blocks  A',  and  are  drawn  down  onto  the  work  by  the  nuts  and 
washers  ./  through  the  medium  of  the  T-bolts  G  which  are 
adjustable  radially  in  the  table  slots.  The  boring-bar  L  is 
used  for  boring  the  interior  of  the  flange  with  the  tool  M. 
while  the  side-head  (not  shown)  faces  the  flange  and  cuts 
the  packing  groove.  The  lower  illustration  shows  the  fixture 
adapted  for  holding  the  largest  piece  Q  which  it  handles. 
In  this  case  the  ring  N  is  made  of  somewhat  different  shape 
so  that  it  will  locate  properly  on  the  finished  portion  of  the 
base  C.  All  other  portions  of  the  fixture  are  the  same  as  in 
the  preceding  instance,  the  clamps  H  being  moved  outward 
in  the  T-slots  a  sufficient  amount  to  take  care  of  the  work  of 
larger  diameter.  The  tools  for  boring,  facing  and  cutting 
lh3   packing  grooves  P  are  also  the  same. 

Fixture  with  Adjustable  Driver  and  Soft  Internal  Jaws 

The  work  A  shown  in  Fig.  7  is  made  in  three  sizes,  the 
largest  of  which  is  illustrated.  These  pieces  have  been  pre- 
viously bored  and  faced,  and  the  flange  holes  have  been 
drilled  in  a  jig.  The  base  J  of  the  fixture  is  made  of  cast 
iron  and  is  centered  on  the  table  by  means  of  the  plug  K. 
It  is  held  down  by  three  screws   (;   which  enter  shoes  //  in 


the  table  T-slots,  and  it  should  be  noticed  that  the  slots  in 
the  fixture  permit  the  T-bolts  L  to  be  moved  inward  to  take 
care  of  work  of  smaller  diameters.  It  is  obvious  that  the 
screws  6  must  either  be  moved  inward  when  this  is  done,  or 
else  they  can  be  placed  at  the  extreme  inner  position  and 
kept  there  at  all  times.  The  driving  pin  E  is  also  arranged 
in  a  T-sIot  cut  in  the  fixture,  so  that  it  can  be  moved  radially 
to  a  position  corresponding  with  the  bolt  holes;  and  the 
shoe  F  makes  it  secure  in  whatever  position  it  may  be 
placed. 

Instead  of  using  a  locating  ring,  three  soft  jaws  B  are  set 
in  slots  in  the  fixture  base,  and  these  may  be  clamped  in 
place  by  means  of  the  screws  C  which  draw  up  on  the  shoes 
D  in  the  T-slots.  After  clamping  them  in  an  approximately 
correct  position,  they  are  turned  to  the  size  of  the  interior 
of  the  casting.  Attention  is  called  to  the  fact  that  the  out- 
side portion  of  the  hub  in  the  base  casting  J  is  finished  in 
order  to  facilitate  calipering  when  turning  the  jaws.  The 
clamps  A'  are  supported  at  their  outer  end  by  wooden  blocks 
0  and  are  drawn  down  on  the  flanged  portion  of  the  work 
by  the  nuts  M.  Radial  adjustment  of  the  clamps  is  obtained 
in  the  manner  previously  mentioned.  The  tools  Q  and  P  in 
the  tool-holder  R  and  the  side-head,  respectively,  are  used  for 
facing  and  turning  the  outside  diameter  of  the  work.  Ad- 
justments for  diameters  are  obviously  obtained  by  setting 
the  machine  slide.  This  fixture  may  be  made  up  at  little  cost, 
is  easily  adjustable  and  will  take  care  of  a  great  range  of 
sizes.  In  addition  to  this,  the  accuracy  obtained  by  its  use 
leaves  nothing  to  be  desired. 

Method  of  Using  a  Four-jawed  Table  as  an  Adjustable  Fixture 

When  the  nature  of  the  work  is  such  that  a  four-jawed 
table  may  be  used,  it  is  sometimes  possible  to  obtain  very 
satisfactory  results  on  rough  casting  work  without  going  to 
any  expense  whatever  in  the  making  of  fixtures.  An  exam- 
ple of  this  sort  is  shown  in  the  work  A  in  Fig.  8.  There 
were  only  twenty-five  pieces  of  each  size  to  be  machined,  and  it 


Fig.   9.     Method  of  setting  up  Piece  of  Work  shown  in  Fig.    8  ready  for 
performing    Second    Series    of   Oper 
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was  unlikely  thai  others  would  be  required  for  a  considera- 
ble length  of  time,  so  that  it  was  thought  inadvisable  to  go 
to  the  expense  of  making  even  a  simple  fixture.  Two  opera- 
tions were  necessary  on  the  piece,  as  the  holes  //  and  K 
had  to  be  bored  and  both  ends  of  the  hubs  faced,  while  the 
llange  also  required  facing  square  with  the  hubs. 

In  the  first  setting  the  jaws  B  were  set  in  such  a  position 
that  they  acted  much  as  a  vee  would  do  in  locating  the 
casting;  and  after  these  jaws  were  set  in  the  proper  posi- 
tion, they  were  not  moved  until  all  of  the  pieces  of 
one  size  had  been  machined.  The  work  was  set  up  on  the 
steel  parallels  H  and  ./,  and  the  other  two  jaws  0  and  D  were 
brought  up  individually  against  the  outside  of  the  casting 
until  it  assumed  the  position  shown  in  the  plan  view.  The 
jaws  were  all  set  in  the  subjaws  of  the  table,  which  were 
furnished  with  slot.s  to  receive  the  keys  (!  on  the  under  side 
of  the  jaws.  They  were  held  in  place  by  the  screws  K  which 
entered  shoes  in  the  slots  of  the  sub-jaws.  This  method  of 
handling  may  be  adapted  to  a  great  variety  of  work.  There 
is  always  a  possibility,  after  the  jaws  Ji  have  been  set  in 
their  correct  position,  that  the  operator  may  shift  one  or 
the  other  of  these  jaws  unintentionally,  thus  destroying  the 
.setting.  This  may  be  obviated  by  marking  the  table  at  these 
points  with  a  piece  of  chalk  or  in  some  other  way  which 
may  suggest   itself  to   the  operator. 

Second  Settlnif  of  the  Work 

The  method  shown  in  Fig.  9  for  setting  up  the  piece  for 
the  second  setting  is  quite  out  of  the  ordinary,  but  very 
good  results  may  be  obtained  in  this  way  when  conditions 
will  not  warrant  much  expenditure  for  a  fixture.  The  work 
.1  is  placed  on  the  table  of  the  machine  with  the  finished 
llange  down  and  the  unfinished  hole  L  approximately  cen- 
tral with  the  center  hole  of  the  table.  The  turret  saddle 
is  next  traversed  along  the  rail  a  distance  A'  equal  to  the 
center-to-center  distance  between  the  two  holes  L  and  A'. 
The  dial  clip  on  the  handwheel  is  set  to  indicate  this  dis- 
tance and  the  plug  Ji  liaving  a  shank  C  which  fits  the  turret. 


Figr.    10.      Inexglensive    Fixture    for    lioliUng    Two    Si:i>s    of    Bmokoti    whilo 
beinir   bored   and   faced 


Fig.    U. 

is  brought  down  until  it  enters  the  hole  A'  of  the  work, 
thereby  locating  the  piece  correctly.  The  jaw  (1  has  been 
previously  set  to  the  correct  distance  and  is  not  changed 
during  this  setting  of  the  work.  The  piece  is  swung  on  the 
stud  li  as  a  pivot  until  the  side  of  the  casting  brings  up 
against  the  jaw  G.  and  the  three  clamps  D  are  then  brought 
up  into  place  and  the  work  is  clamped  down  on  the  table  by 
means  of  the  nuts  E  acting  on  T-bolts  in  the  table  slots. 
The  ends  of  the  clamps  are  supported  by  the  wooden  bbxks  F. 
as  in  the  preceding  instance.  Tlte  turret  plug  is  now  with- 
drawn from  the  work  which  is  then  ready  for  machining. 
It  will  be  noted  that  the  Jaw  (/',  in  addition  to  its  function 
of  locating  the  casting,  also  acts  as  a  driver;  and  It  will  b« 
seen  that  this  method  of  handling  requires  no  special  fixture, 
nothing  extra  being  needed  except  the  locating  stud  B. 

Adjustable  Fixture  for  a  Cast-iron  Bracket 

The  work  .1  shown  in  Fig.  10  is  a  cast-iron  bracket  which 
has  previously  been  machined  along  the  face  D  and  has  had 
the  tongued  portion  cut  approximately  central  with  the  cored 
hole  at  V.  Four  holes  have  also  been  Jig-<lrilled  at  J.  Two 
sizes  of  these  brackets  were  made  several  times  each  year 
in  lots  of  ten  or  twelve,  so  that  the  expense  of  a  complete 
fixture  for  machining  each  piece  would  have  been  excessive 
In  view  of  the  number  of  pieces  produced.  The  following 
equipment  proved  satisfactory:  An  angle-plate  B  Is  tongued 
on  the  under  side  f  to  fit  one  of  the  table  T-slots  and  is 
held  down  by  screws  (not  shown).  The  distance  /*  for  the 
two  sizes  of  brackets  is  easily  determined  by  placing  a  stud 
G  in  the  center  hole  of  the  table  and  locating  the  angloplate, 
B  from  it.  The  bracket  Is  placed  In  position  on  the  angle- 
plate  so  that  the  tongue  //  fits  into  the  groove,  and  the  bolts 
J  are  passed  through  the  holes  in  the  bracket  and  tightened 
by  the  nuts  at  K. 

A  little  freedom  is  allowed  In  the  bolt  holes  and  the  finished 
edge  of  the  bracket  rests  on  the  pins  C.  Two  special  Jaws  Q 
are  fixed  in  position  on  the  table  but  may  be  adjusted 
radially   when  necessary  to  bring  them   into  the  correct  posl- 


568 


MACHINERY 


March,   1916 


tion  for  the  other  size  of  bracket.  The  jaws  are  provided 
with  set-screws  0  which  are  adjusted  to  support  the  over- 
hanging end  of  the  bracket,  after  which  they  are  locked 
by  the  check-nuts  at  P.  The  jaws  are  keyed  at  S  to  the 
sub-jaws  of  the  table;  and  the  clamps  .V  are  used  on  the  un- 
finished portion  of  the  bracket,  being  tightened  by  the  nuts 
at  li  so  that  the  surface  to  be  machined  is  clear  of  inter- 
ferences. The  boring-bar  L  is  used  to  bore  the  hole  and  the 
side-head  tool  M  faces  the  pad.  This  is  another  example  of  a 
table  being  used  with  a  faceplate  having  adjustable  moving 
parts  on  it. 

Adjustable  Fixture  lor  a  Bronze  Worm-gear  Sector 

The  fixture  shown  in  Fig.  11  was  designed  to  handle  three 
sizes  of  the  bronze  worm-gear  sectors  A.  The  base  B  of  the 
fixture  is  centered  on  the  table  by  means  of  the  stud  G  in 
the  center  hole,  and  it  is  clamped  securely  by  means  of  three 
screws  P  which  enter  shoes  in  the  table  T-slots.  An  adjusta- 
ble V-block  C  is  mounted  on  a  finished  pad  and  tongued  on 
the  under  side  to  fit  the  slot  D.  All  the  jaws  on  the  table 
chuck  are  removed  and  a  special  jaw  K  is  substituted  for 
one  of  them.  This  jaw  is  slightly  under-cut  on  its  face 
to  assist  in  holding  down  the  work,  and  at  the  same  time 
it  forces  the  hub  of  the  casting  up  into  the  vee  locating 
block.  A  slot  O  is  cut  in  the  base  of  the  fixture  in  order  to 
allow  the  necessary  movement  for  this  jaw.  The  hub  rests 
on  a  headless  set-screw  H  which  is  tapped  into  the  base,  and 
two  other  adjusting  screws  are  provided  at  J.  These  are  ad- 
justed by  means  of  a  wrench  after  the  jaw  has  been  tight- 
ened. The  set-screw  H.  however,  remains  set  after  it  has 
been  adjusted  to  suit  the  particular  piece  which  is  being 
machined.  A  driving  screw  at  L  takes  the  thrust  of  the  cut 
and  may  be  removed  and  placed  in  either  of  the  holes  M  or  N 
when  used  for  the  other  pieces.  In  setting  the  V-block  for 
another  diameter  of  hub,  it  is  only  necessary  to  loosen  the 
screws  F  and  move  the  block  radially  to  the  desired  posi- 
tion. The  jaw  A"  is  readily  set  to  size  while  the  screws 
,1  and   L  are   placed   in  holes  provided   for  them. 

RECENT   LEGAL   DECISIONS   INVOLVING 
MACHINERY 

Baker  Ice  Machine  Case  Affirmed 
(Supreme)  The  United  States  Supreme  Court  has  sus- 
tained the  United  States  Circuit  Court  of  Appeals  in  Bailey  v. 
Baker  Ice  Machine  Co.  The  suit  was  an  interesting  one  from 
the  fact  that  the  Supreme  Court  in  its  opinion  has  discussed 
to  a  considerable  extent  the  subject  of  conditional  sales  of 
machinery. 

By  a  contract  in  writing,  made  at  Omaha,  Neb.,  October  14, 
1911,  between  the  Baker  Ice  Machine  Co.  and  Grant  Bros., 
the  former  agreed  to  deliver  and  install  upon  the  premises 
of  the  latter  at  Horton,  Kan.,  an  ice-making  and  refrigerating 
machine  for  the  sum  of  $5940,  to  be  paid  partly  in  cash  and 
partly  in  deferred  installments  evidenced  by  interest-bearing 
notes.  It  was  specially  stipulated  that  the  title  to  the  machine 
should  be  and  remain  in  the  Baker  Ice  Machine  Co.  until  full 
payment  of  the  purchase  price;  that  the  machine  should  not  be 
deemed  a  fixture  to  the  realty  prior  to  full  payment;  that  in 
the  meantime  Grant  Bros,  should  keep  the  machine  in  good 
order  and  insured  for  the  benefit  of  the  Baker  Ice  Machine 
Co.;  that  if  default  was  made  in  the  payment  of  the  purchase 
price,  the  Baker  Ice  Machine  Co.  should  have  the  right  to  re- 
sume possession  and  take  the  machine  away;  and  that,  in  the 
event  this  right  was  exercised,  the  company  should  be  reim- 
bursed for  all  expenses  incurred  under  the  contract,  should  be 
compensated  for  any  damage  done  to  the  machine  in  the  mean- 
time, and  should  be  allowed  a  rental  for  its  use  equal  to  six 
per  cent  per  annum  upon  the  purchase  price  from  the  date 
of  the  installation  to  that  of  the  resumption  of  possession. 
And  it  was  further  stipulated  that  the  Baker  Ice  Machine  Co. 
should  have  the  right  to  file  a  mechanics'  lien  for  the  materials 
and  labor  furnished  under  the  contract,  and  that  no  notice 
of  a  purpose  to  file  such  a  lien  other  than  that  afforded  by  this 
stipulation,  would  be  required. 

The  machine  was  installed.     Grant  Bros,  became  insolvent. 


leaving  a  large  balance  due  on  the  purchase  price  of  the  ma- 
chine. The  Baker  Ice  Machine  Co.  took  legal  proceedings  to 
recover  possession  of  the  machine,  but  possession  of  the 
machine  was  turned  over  to  the  receiver  and  sold  by  him 
for  $2000.  The  interesting  question  of  the  case  was  whether 
the  sale  was  a  conditional  one  and  who  really  should  have 
title  to  the  machine. 

Justice  Van  Devauter,  who  wrote  the  opinion  of  the  court, 
said  in  part: 

"The  court  below  held  the  contract  to  be  a  conditional  sale, 
that  is,  one  making  full  payment  of  the  purchase  price  a  con- 
dition precedent  to  the  passing  of  title We  are  of  the 

opinion  that  the  contract  was  rightly  held  to  be  one  of  con- 
ditional sale."  The  money  recovered  from  the  receiver's  sale 
of  the  machine  was  awarded  to  the  Baker  Ice  Machine  Co. 
The  court  said  it  had  never  parted  with  the  title  of  the 
machine.     (Bailey  v.  Baker  Ice  Machine  Co.,  36  Sup.  Ct.  ol.) 

Employer  s  Duty  to  Furnish  Well  Lighted  Premises 

(South  Carolina)  Where  a  room  was  not  lighted,  so  the 
danger  from  a  machine  could  not  be  seen,  a  servant  who  was 
acting  under  the  direct  orders  of  his  superior,  who  was  present, 
did  not  assume  the  risk  of  injury;  for  it  was  not  his  duty  to 
look  out  for  latent  dangers.  (Brown  v.  Piedmont  Mfg.  Co.,  86 
8.  E.   Hl.'j.) 

Defective  Machinery  Causes  Suit 

(Ohio)  Where,  in  an  action  for  damages  for  breach  of 
warranty,  it  is  claimed  by  the  purchaser  that  the  defective 
machinery  covered  by  the  warranty  delayed  the  operations  of 
the  factory  of  which  it  is  a  part,  and  it  appears  from  the 
evidence  offered  by  the  purchaser  that  other  causes  contributed 
to  the  delay,  the  burden  is  upon  the  purchaser  to  show,  by  a 
preponderance  of  the  evidence,  what  part  of  the  delay  was 
caused  by  the  defect  in  the  machinery  warranted  and  what 
damages,  if  any,  were  sustained  by  reason  of  the  delay  so 
caused. 

Where  machinery  covered  by  a  contract  of  warranty  is  pur- 
chased for  the  purpose  of  being  used  as  a  separate  unit  in  a 
factory,  and  the  operation  of  the  whole  factory  depends  upon 
this  unit  properly  performing  its  part,  both  in  quantity  and 
kind,  with  the  other  parts,  the  purchaser  cannot  retain  this 
article  in  place  in  his  factory  for  an  unlimited  time  after 
discovering  that  it  is  defective  and  recover  as  damages  the 
daily  loss  in  the  operation  of  the  entire  factory,  but  must 
within  a  reasonable  time  substitute  a  machine,  in  place  of  the 
defective  one,  that  will  do  its  part  of  the  entire  work  without 
delaying  the  operation  of  the  other  parts. 

If  the  purchaser  elect  to  retain  such  defective  machinery  as 
a  part  of  his  factory,  notwithstanding  its  failure  to  produce 
the  quantity  of  the  product  manufactured  by  the  factory  that 
it  is  warranted  to  do,  his  recovery  is  limited  by  the  provisions 
of  division  "a,"  paragraph  1,  of  section  S449.  General  Code, 
to  a  recoupment  in  diminution  or  extinction  of  the  price  paid 
therefor.  (Leuistown  Foundr;/  rf-  Machine  Co.  v.  Hartford 
Stone  Co.,  110  N.  E.  517.) 

A  Question  of  Trademarks 

(Wisconsin)  While  any  person  may  manufacture  and  sell 
unpatented  articles  and  use  his  own  name  in  so  doing,  yet, 
if  another  has  previously  and  rightfully  made  that  name  val- 
uable as  a  trademark  descriptive  of  the  same  kind  of  goods, 
he  has  a  property  interest  which  the  courts  will  protect,  and 
they  will  also  prevent  the  subsequent  manufacturer  of  the 
same  name  from  using  it  so  as  to  deceive  the  public. 

Where  plaintiff  and  its  predecessor  for  many  years  manu- 
factured plows,  beginning  with  the  simple  walking  plow,  then 
making  sulky  plows,  gang  plows,  and  later  plows  to  be  drawn 
by  tractors  or  engines,  plaintiff  acquired  a  property  right  to 
the  use  of  its  name  with  respect  to  plows,  which  defendant 
cannot  infringe  under  the  claim  that  the  engine-drawn  plow 
outfit  is  a  separate  and  distinct  tool  from  the  single  plow,  a 
plow  being  a  plow,  whether  drawn  by  animal  power  or  trac- 
tor; hence  defendant,  though  its  corporate  name  was  practi- 
cally the  same  as  that  of  plaintiff,  was  not  entitled  to  use  it 
on  plows  in  such  a  way  as  to  deceive.  (J.  I.  Case  Plow  Works 
V.  J.  I.  Case  Threshinff  Machine  Co.,  l.'>.'>  X.  11'.  12S.) 
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DESIGN  AND  MANUFACTURE  OF  DIES* 


POINTS    ON    STANDARDIZATION    OF    DIE    PARTS    AND    EXAMPLES    OF    DIE    DESIGN 

BY  GEOBOE  H.  HAMILTONt 


StandardiziriK' 
Patterns 

Ag  r  e  a  t 
deal  of 
time 
and  expense 
can  be  saved 
by  standardiz- 
i  II  g  die-shoe 
and  punch- 
holder  p  a  t- 
terns,  but  this 

Is  not  commonly  done  by  manufacturers  in  the  sheet  metal 
or  other  lines  of  manufacturing.  It  is  the  usual  custom  to 
make  the  patterns  as  required  without  reference  to  what  has 
been  made  previously;  consequently,  after  the  shoj)  has  been 
running  for  a  few  years  a  great  many  patterns  have  been 
made.  If  they  are  not  standard  and  no  record  has  been  made 
of  them,  it  will  require  perhaps  several  hours  to  look  for  a 
certain  size  shoe.     Very  often,  after  this  time  has  been  spent 


Fie.   1.     Example  of  Standard  Ear  fo 


numbered.  It  is  more  convenient,  as  shown  in  Kigs.  2  and  3, 
to  allot  a  certain  group  of  numbers  to  standard  die  shoes  and 
punch-holders,  and  another  group  to  special  die  shoes  and 
punch-holders,  as  the  special  die  shoes  will  be  more  numerous 
than  the  others.  By  this  method,  the  pattern  required  will  be 
easily  found.  Fig.  3,  which  records  the  standard  die  shoes  and 
punch-holders,  is  the  simplest  form.  The  length  is  the  dis- 
tance from  lug  to  lug.  whether  it  is  the  longest  way  of  the 
pattern  or  not. 

Standardlziner  Bolsters 

It  may  appear  to  some  managers  that  the  standardizing  of 
bolsters  is  of  no  value.  Such  is  not  the  case,  as  it  has  been 
proved  that  if  bolsters  are  not  standard  there  is  very  often 
delay  in  waiting  until  one  is  made  to  suit  certain  dies.  If  the 
die  shoes  be  made  standard,  then  the  bolsters  should  he  stand- 
ard also,  allowing  the  die-setter  to  set  any  die  in  the  press 
without  having  to  drill  special  holes  to  accommodate  it.  Fig. 
4  shows  a  good  way  to  standardize  bolsters.  The  holes  are 
drilled  about  1'...  inch  apart  which  enables  the  die-setter  to 
I)Ut   the   die   in   either   a   lengthwise   or   crosswise   position — 


Sr-CC/AL     P^TTtHN.^ 

PtrNo                         usei  Fax                               DesoiTien           Shave 

P.Jno. 

Tnmuy^m  f2/4a<Jii&A  /&A  i^A//          li'/,i , 

r^LJI^^iJ 

EJAL. 

'^<AhuU^ 

V^.       ^ 

p.liia. 

Fig.    2.     Special   Fattorn   File    Card 

looking  for  the  pattern  none  is  found  that  will  suit,  so  the 
foreman  makes  a  sketch  of  the  pattern  required  and  has  one 
made.  It  is  entirely  possible  that  there  is  one  in  stock  that 
would  suit  if  it  could  bo  found.  There  is  no  excuse  for  a  con- 
dition of  this  kind  although  it  exists  in  innumerable  instances. 
This  is  the  best  argument  for  standard  patterns  and  adequate 
records  of  same. 

To  standardize  patterns,  it  is  well  to  collect  all  the  parts  to 
be  manufactured;  this  will  give  the  designer  or  the  master 
mechanic  in  charge  of  the  work  a  good  idea  of  the  various 
sizes  and  shapes  that  will  be  required.  If  the  product  which 
is  to  bo  manufactured  be  of  a  great  variety,  it  would  be  well 
to  make  an  assortment  of  shoes  starting  from  the  smallest  and 
Increasing  by  about  one  inch  in  overall  dimensions  to  the 
largest,  making  the  slot  not  less  than  two  inches  in  length  as 
shown  at  a  in  Fig.  1.  Very  often  there  will  be  a  number  of 
special  patterns  to  be  made  that  are  so  diflorent  from  the  regu- 
lar run  of  work  that  it  would  not  be  advisable  to  standardize 
them. 

In  order  to  keep  a  record  of  these  special  patterns,  it  would 
be  advisable  to  make  a  sketch  of  each  on  the  flie  cards,  as 
shown  in  Fig.  2.  In  this  way  the  designer  or  master  mechanic 
can  keep  track  of  the  patterns  in  stock  without  handling  them 
Fig.  3  shows  a  useful  record  form  of  standard  die  shoes  and 
punch-holders  and  their  numbers,  as  all   patterns  should  be 
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Fig.    3.     Standard    Pattern    File    Card 

whichever  may  be  the  most  convenient  for  the  operator  In 
feeding  the  stock.  It  might  be  well  to  drill  cross-holes  at  45- 
degree  angles,  as  there  may  be  some  dies  which  should  be  set 
at  an  angle  rather  than  crossed  or  straight. 

Another  great  saving  of  time  Is  accomplished  by  having  a 
proper  place  to  store  bolsters  when  not  in  use.  Fig.  5  shows 
a  very  careless  way  of  storing  bolsters;   this  Is  not  only  in- 


*  For   Infonnnrlon   on   rtlos   proviousl.v   piibllsheil    i"    M.vriiiNr.nv. 
Piini-h  and  Die  Troubles."   Peliriinr.v,   I»l«.   and  iirll.los   there  n-fo 
t  Address;   33   Auburn    Ave.,    S.    E..    Grand    Rnplds.    MIoh. 
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convenient  but  dangerous  to  employes.  In  the  factory  where 
this  photograph  was  taken,  several  men  have  been  badly  hurt 
getting  out  bolsters.  As  these  bolsters  weigh  from  two  hun- 
dred to  eight  hundred  pounds,  the  extent  of  the  Injuries  can 
easily  be  imagined.  Although  a  portable  crane  is  used  as 
shown  at  o.  Fig.  7,  to  lift  the  bolster  from  the  pile,  it  is  diffi- 
cult to  get  at  the  bottom  one  without  (tausing  the  others  to 
slip,  and  a  great  deal  of  time  would  be  lost  in  moving  all  the 
bolsters  off  the  one  wanted  and  putting  them  back  again.  Con- 
ditions of  this  kind  are  often  found  in  press  rooms,  but  because 
of  the  danger  and  waste  of  time  involved  they  should  not  be 
tolerated  by  factory  inspectors. 

Figs.  6  and   7  show  a  strong  and  convenient  bolster  rack 


Fig.    5.     Improper  Method   of  storing   Bolsters 

which  will  pay  for  itself  in  a  short  time.  This  rack  is  made 
from  11/4-inch  pipe  with  IVi-inch  heavy  pipe  at  a  and  2-inch 
extra  strong  pipe  at  6,  Fig.  6,  to  act  as  rollers  when  taking 
the  bolsters  out.  The  portable  crane  a.  Fig.  7,  may  be  run 
up  to  the  rack,  quickly  attached  to  the  bolster  wanted,  and 
pulled  out  without  disturbing  any  of  the  other  parts.  Two 
or  more  of  the  smaller  bolsters  may  be  put  in  the  same  divi- 
sions, the  11/2-inch  heavy  and  the  2-inch  extra  strong  pipe  hold- 
ing them  separate  and  allowing  one  to  be  rolled  out  without 
moving  the  others. 

Standardizing:  Parts  for  Dies 

Detail  drawings  should  be  made  of  all  small  parts,  such  as 
piercing  and  blanking  punches,  button  piercing  and  blanking 
dies  and  trigger  stops.  With  this  information,  the  designer 
would  know  at  all  times  what  sizes  and  shapes  of  parts  were 
in  stock.  In  the  die  repair  department,  also,  it  would  not  be 
necessary  to  carry  such  a  large  variety  of  these  parts,  thus 
reducing  the  repair  parts  to  a  minimum.  Fig.  8  is  a  detail 
of  the  blanking  punch  j,  Fig.  13.  It  will  be  seen  that  the 
dimensions  are  given  and  all  other  information  that  is  neces- 


Fis.    7.      Rack  for   Large   Bolsters   showing  Crane  by  which  they  are   lifted 

sary  for  making  this  part.  Although  this  acts  as  a  blanking 
punch  in  this  case,  it  will  be  readily  seen  that  it  could  be 
used  as  a  piercing  punch  in  some  other  die,  providing  the 
size  was  correct. 

Blueprints  should  be  made  from  these  details  and  placed  in 
a  loose-leaf  ledger  that  is  kept  In  the  drafting  department. 
The  number  of  every  die  for  which  this  part  is  used  should 
be  added  on  the  catalogue  and  a  new  print  made  from  it  and 
put  in  the  ledger,  keeping  the  detail  drawings  always  up 
to  date.  Any  other  method  than  detail  drawings  for  pre- 
serving the  original  dimensions  of  small  parts  is  inadequate. 


Fig.    6.     Neat   and   Safe   Method   of   storing  Bolster 


Fig.    8.     Detail   Drawing   of   a   Standard  Funch 

The  old  practice  of  making  new  parts  by  dimensions  taken 
from  an  old  worn  part  is  obviously  very  poor.  A  copy  of 
these  detail  drawings  may  be  kept  in  the  die  repair  department 
and  when  a  part  is  wanted,  the  detail  may  be  sent  to  the 
tool-room  and  the  part  made  from  it. 

Efficient  Desiern  of  Dies 

It  is  needless  to  say  that  too  much  thought  cannot  be  given 
to  the  design  of  dies.  There  are  a  great  many  different  ways 
of  designing  a  die  to  do  a  certain  piece  of  work.  The  first 
step  is  to  choose  which  of  the  numerous  types  of  dies  to  adopt. 
A  piece  such  as  shown  in  Fig.  9  has  three  holes,  the  holes  at 
each  end  being 
embossed  o  r 
counter- 
sunk.  Two  dies 
might  be  used 
to  make  this 
piece,  the  first 
being  a  blank- 
ing die  and  the 
second  a  pierc- 
ing and  em- 
bo  s  s  i  n  g  die. 
Then,   again, 

it     might     be  Fig.   9.     Sample  of  Die  Work 
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10.     One    Die    for    making    Fur 


made  in  a  com- 
pound  die  as 
.shown  in  Fig.  10 
or  in  a  progres- 
B  i  V  e  die  as 
sliown  in  Figs. 
11  and  12. 

The    first 
metliod  sug- 
gested  is  out  of 
the  question,  as 
this     would     re- 
Mulre  two  opera- 
tions,   which    is 
loo  slow.     The 
lompound  die  in 
J'"'ig.  10  would  do 
the    work    all 
right    in    one 
stroke     of     the 
i)  r  e  s  s  ,    but    it 
would   be  very 
inconvenient  for 
the  operator   t  o 
feed   and   gage 
the  stock;  more- 
over the  die  would  be  expensive  to  make  and  is,  on  the  whole, 
not  very  satisfactory.     The  progressive  die  in  Fig.  11  would 
also  do  the  work  in  one  stroke  of  the  press,  and   at  first 
thought  might  be   considered   the   best   and   cheapest.    This 
type  of  tool,   however,   has  certain   disadvantages.     It   would 
be  necessary  to  cut  the  stork  into  narrow  strips,  which  is  not 
easily  done  either  on  a  slitter  or  a  shear.     The  ditTiculty  lies 
hirpely  in  keeping  the  width  uniform.    The  stock  could  easily 
he   gaged  and   the  scrap   pushed   through   the   die   under   the 
press,    but    the    blank    would 
remain  in  the  die  and  require 
a  kick-out  or  would  have  to 
be  removed   by   the  operator. 
This   all    tends    to    delay   the 
operation  and  stamps  this  die 
as  being  incflicient. 

The  die  shown  in  Fig.  12 
would  be  the  proper  one  to 
make  for  the  following 

reasons:  first,  there  is  a  piece  made  at  every  stroke  of  the 
press;  second,  the  stock  could  be  easily  cut  on  a  gang  slitter 
or  stiuare  shear,  as  it  would  not  have  to  be  exact  in  width; 
third,  the  stock  could  be  easily  gaged;  fourth,  the  blanks  and 
piercings  would  fall  under  the  press;  fifth,  the  scrap  would 
pass  through  the  die  without  interfering  with  the  next  blank 
to  be  made;  sixth,  there  would  be  little  scrap,  there  being  only 
I/IG  inch  on  each  side  of  the  strip,  as  there  is  no  wob  between 
the  blanks;   seventh,  a  chopper  or  scrap  cutter  could  be  put 

at   the   back   of   the  

die  to  cut  the  scrap 
as  it  comes  out.  Un- 
doubtedly this  would 
be  the  cheapest, 
simplest  and  most 
efllcient  die  to  make. 
A  ProKresslve 
Washer  Die 

The  progressive 
washer  die  shown  in 
Fig.  13  for  making 
live  washers  from  11 
gage  cold-rolled  steel 
at  one  stroke  of  the 
press  needs  no  de- 
monstration to  con- 
vince one  of  its  prac- 
ticability. This  is 
by  no  means  a  now 
type  of  die.  but  there 
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are  a  few  points 
about  the  design 
and  construction 
that  are  worth 
mentioning.  As 
will  be  seen 
by  reference  to 
the  illustration, 
the  trigger  a 
gages  the  first 
two  holes  h  that 
are  pierced.  This 
trigger  has  a 
spring  which 
holds  the  stop 
down  on  the  die 
while  the  first 
holes  are  being 
pierced ;  it  is 
then  raised  on 
top  of  the  slock 
by  the  operator 
as  the  stock  is 
Iiushed  forward. 
and  the  stock 
slides    under    it 
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until  the  strip  is  finished.     The  trigger  <l  is  the  second  stop. 
It  has  a  coiled  spring  c  which  holds  the  stop  up  continually. 
After  the  first  two  holes   6  have  been   pierced,   the  stock   is 
pushed  forward  until  the  stop  end  of  the  trigger  d  enters  the 
hole  as  the  operator  raises  the  end  of  the  trigger  to  which  the 
spring   is   connected.     In   this   position   the   second   two  boles 
are  pierced.     The  trigger  d  is  used  in  this  manner  until  the 
stock  strikes  the  trigger  /  which  has  a  spring  y  with  a  double 
action,  holding  the  stop  down  and  forward.   This  trigger,  while 
it  is  made  the  same  as  a  and 
d,  must  have  play  or  side  mo- 
tion in  the  stripper  equal  ap- 
proximately  to   the  thickness 
of   the   stock,   allowing    it    to 
spring    on    lop   of    the    stock 
when  it  Is  raised  by  the 
screw  h  at  the  time  the  punch 
descends.  The  screw  h  should 

Motlioil  of  making  Part  shown  in  Fig.   »  n      .     i     .»    „,  „,„    i„    „„„ 

be  adjusted  to  come  In  con- 
tact with  the  trigger  just  after  the  punches  enter  the  stock  so 
that  by  the  time  the  punches  have  passed  through,  the  stop 
will  have  been  raised  and  the  spring  g  will  force  the  stop  on 
top  of  the  stock,  ready  to  drop  in  the  next  hole  when  the  stock 
is  pushed  forward.  This  trigger,  which  works  automatically, 
is  used  until  the  strip  is  finished. 

The  pilots  i  correct  all  errors  in  the  triggers.  They  wear 
quite  fast  with  the  constant  bumping  of  the  stock  against 
them,  even  though  made  of  tool  steel  and  hardened.     This  is 

a  great  Improve- 
ment over  putting 
pilots  in  the  blank- 
ing punches,  as  they 
can  be  made  larger 
and  stronger.  This 
has  been  proved  in 
this  die  since  It  was 
first  made.  It  will 
be  seen  by  the  holes 
at  j  in  the  blanking 
punches  that  this 
tool  was  originally 
fitted  with  pilots  In 
the  punches  which 
were  taken  out  and 
replaced  by  the  pilots 
i.  The  guide  pins  k 
give  much  better  re- 
sults in  diagonal  cor- 
ners when  it  is  pos- 
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12.     Best   Method  of  making  Pan   ihown  in   Fig. 
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Fig.    13.     A    Progressive    Washer    Die 

sible  to  put  them  there  without  reducing  the  production  by 
interfering  with  the  operator. 

A  Positive-action  Cam-operated  Forming  Die 

Very  often  there  are  irregular  pieces  to  he  formed  tliat  liave 
to  be  shaped  on  three  or  more  sides.  In  order  to  do  this  in 
a  single-action  press,  it  is  necessary  to  use  cams,  especially 
if  much  pressure  is  required.  The  die  shown  in  Fig.  14  is 
a  positive-action  cam  forming  die  for  forming  the  tube  a  to 
the  shape  shown  at  b.  A  piece  of  this  kind  looks  difficult, 
but  is  formed  nicely  in  a  die  of  this  type.  The  machine  steel 
plate  c  has  tool-steel  jaws  fastened  to  it  at  d  and  two  rollers 
at  e.  These  rollers  are  set  into  blocks  which  are  attached  to 
plate  c  for  the  cams  /  to  slide  between.  There  are  fixed  rollers 
set  in  the  shoe  below   the  movable  rollers   e  which  are  not 


Fig.    14.     Cam-operated    Tube    Forming    Die 

shown.  Their  mission  is  to  back  up  the  cams  as  they  force 
the  plate  c  forward.  As  the  punch  descends  the  cams  go 
down  between  the  rollers  at  e  and  force  the  jaws  together, 
gripping  the  tube  and  collapsing  it,  while  the  punch  g  flattens 
the  flanges  I.  As  the  punch  ascends  the  cams  open  the  jaws. 
leaving  the  work  loose  in  the  die  so  that  it  can  be  easily 
removed.  This  die  has  a  positive  action,  there  being  no  springs 
to  get  out  of  order.  The  cams  are  designed  to  close  the  die 
when  the  ram  descends  and  open  it  when  the  ram  ascends. 

The  jaws  h  which  conform  to  the  shape  of  the  tube  before 
being  formed  are  operated  by  the  cams  i,  gripping  the  tube 
before  the  sliding  jaws  d  strike  it,  and  holding  it  in  the  proper 
position  while  being  formed.     The  gage  is  fastened  to  the  die 


at  ;'  and  is  adjustable  to  any  length.  The  thin  sheet  metal 
plates  k  on  top  of  the  die  prevent  dirt  from  getting  into 
the  jaws. 

A  Cutting-off  and  Forming-  Die 
The  forming  of  a  piece  of  sheet  metal  into  a  cylindrical  tube 
in  one  operation  is  difficult  to  accomplish  in  a  comparatively 
simple  die.  Generally,  a  mandrel  is  used  around  which  to 
form  a  tube  of  the  type  shown  at  a,  Fig.  15,  but  in  this  case 
it  is  not  necessary.  The  die  shown  in  Fig.  15  cuts  off  and 
forms  one  split  tube  o  with  each  stroke  of  the  press,  which 
runs  at  120  R.  P.  M.  The  tubes  thus  obtained  are  within 
0.002  inch  of  being  perfectly  cylindrical.  The  stock  is  fed 
through  the  guide  6  which  is  cut  out  on  the  top  so  the  stock 
is  visible  to  the  operator.  One  side  of  this  guide  has  a  flat 
spring  held  by  the  screws  c,  which  holds  the  stock  against 


Fig.    16.     Cam-operated    Trimming    Die 

one  side  of  the  guide  so  that  it  will  be  cut  off  square.  The 
part  marked  d  is  the  cut-off  block;  e  is  the  first  forming  die;  / 
acts  as  the  stop.  The  punch  g  cuts  off  the  stock  and  forms  it 
over  e  in  a  U  shape,  which  shape  is  in  proportion  to  the  size 
of  the  finished  tube.  The  finger  7i  is  a  continuation  of  the 
slide  and  is  made  of  tool  steel,  hardened.  The  roll  retainers  i 
are  fastened  to  the  slide  by  a  rib  and  a  small  flat-head  screw 
from  the  bottom.  The  roll  retainers  are  fastened  in  this 
manner  to  act  as  a  safety  for  the  die  in  case  any  foreign  con- 
dition arises  such  as  a  half  blank  being  cut  off  by  mistake  and 
falling  between  the  working  parts.  The  blocks  i  being  fas- 
tened in  this  manner  allow  the  screws  to  break,  thus  saving 
some  important  part  from  being  broken,  the  screws  being 
easily  replaced  at  a  low  cost. 

While  the  stock  is  being  cut  off  and  formed  over  the  die  e 
by  the  punch  </,  the  slide  and  finger  h  are  held  back  by  the 
cam  }.  As  the  punch  ascends,  the  spring  pin,  not  shown  but 
indicated  at  k.  in  the  punch  g  holds  the  work  on  the  die  e, 
stripping  it  out  of  the  punch  g.     Then  the  cam  ;  forces  the 


Fig.   15.     A  Cutting-off  and  Forming  Di< 


Fig.    1".     Die   designed   for   Speed  of  Production  combined  with   Safety 

linger  //  forward,  pushing  the  work  through  the  guide  ;.  which 
is  bell-mouthed  to  receive  it,  into  the  dies  »i.  These  dies  are 
in  the  form  of  two  semicircles,  the  lower  one  being  fixed  and 
the  upper  one  sliding  on  pins  o  and  held  up  by  springs.  The 
top  die  m  is  limited  in  its  upward  travel  by  the  block  Ji. 
The  limit  of  this  travel  is  the  point  at  which  the  U-shaped 
blank  will  maintain  an  upright  position  between  the  upper 
and  lower  dies  until  the  next  stroke  of  the  press.  At  the  next 
downward  stroke  of  the  press,  the  top  die  »i  is  forced  down 
by  the  bumping  block  p.  thus  forming  the  tube.  The  tube  is 
pushed  out  of  the  die  by  the  next  piece. 
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The  press  being  set  in  an  incline  position,  the  tubes  roll  to 
the  back  of  the  press.  In  order  to  have  the  tube  cylindrical, 
the  metal  must  be  set  or  compressed  so  that  it  will  conform 
exactly  with  the  shape  of  the  dies  in.  The  form  in  the  dies  lu 
should  be  about  0.002  inch  smaller  in  diameter  than  the  size 
of  the  tube  required,  as  the  metal  will  expand  this  amount 
after  the  pressure  is  released. 

The  following  formula  will  give  very  nearly  the  length  of 
blank  required: 

L  =  n  (1.5  r  +  0.002  +  D) 
ill   which  V  =^  thickness  of  stock; 

IJ  ---  inside  diameter  of  tube. 

For  example,  thickness  of  stock  is  0.036  inch  and  insidf 
diameter,  0.312.'i  inch.     Then, 

(IMi  X  0.036  +  0.002  +0.3125)  X  3.1416  =  1.1577     inch,     and 
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Fig.    20.     Second-operation    Die    provided    wilh    Mc 
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with  which  it  may  be  operated,  a  point  which  should  never  be 

overlooked  in  die  design. 

Dies  which  Increase  Production  and  are  Safe  to  Operate 

It  is  Just  as  essential  to  get  the  work  away  from  a  die 
rapidly  as  it  is  to  place  the  work  in  the  die  rapidly.  In 
Fig.  17  a  die  is  shown  which  extracts  the  work  the  moment 
the  punch  ascends,  this  being  accomplished  by  gravity,  as  the 
press  is  set  in  an  inclined  position.  The  blank  a  is  placed  on 
the  chute  h  and  slides  down  against  the  stop  c,  which  Is 
tapered  down  at  the  point  d  to  allow  the  piece  after  being 
lornied  to  slide  over  it  easily.     The  pad  e  haa  strong  springs 


Fig,   18.     Die   provided  with  Removable   Parts  at  the   Points  of   Greatest 
Wear 

the  correct  blank   is   1.1563   inch.     This   was  made  of  brifiht 
cold-rolled  steel. 

Cam-operated  Trlmmlnpr  Die 

A  simple  die  is  shown  in  Fig.  16  for  shearing  or  trimming 
the  end  off  the  hub  on  the  piece  a.  The  surface  must  be 
smooth  and  free  from  scratches  or  cracks,  as  it  has  to  be 
curled.  The  slightest  crack  or  mark  on  the  edge  of  the  hub 
would  start  a  crack  while  it  was  being  curled.  Before  this 
die  was  made,  a  counterbore  was  used  to  smooth  the  edge, 
but  It  did  not  do  the  work  satisfactorily.  The  piece  of  work  ii 
is  placed  on  the  die  at  c  with  the  hub  in  the  bushing  which 
acts  as  a  gage,  the  thickness  of  the  bushing  determining  thf 
length  of  the  hub  after  being  trimmed.  .\s  the  ram  descends, 
till'   piinili   (/  liolds  the  work   down   tightly  on   llic  die  by   the 


Fig.    21.     Dig   Storage 
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pressure  of  the  coil  spring  c.  while  the  cam  /  forces  the  slide 
g  carrying  the  shear  blade  h  forward  and  shears  oft  the  point 
of  the  hub.  As  the  ram  ascends  the  cam  forces  the  slide 
back  again  in  position  for  the  next  piece.  The  projections 
i  on  the  sides  of  the  cam  slide  in  the  notches  in  the  ways  j. 
The  shear  blade  h  should  be  a  sliding  lit  under  the  shear  die  .-. 
which  is  the  exact  length  of  the  hub  roiiuired.  The  punch  il 
should  be  about  0.0015  inch  shorter  than  the  die  plus  the 
thickness  of  the  metal.  This  gives  a  nice  clean  cut  without 
any  burr.     This  die  is  also  commendable  because  of  the  safety 


under  it  which  keep  the  piece  up  against  the  punch  while  it  Is 
coming  out  of  the  die;  then  the  knock-out  pin  /  in  the  punch, 
which  is  backed  by  a  spring,  pushes  the  piece  off  the  die  the 
moment  the  pressure  between  the  pad  and  the  punch  is  re- 
lieved. The  ear  g  on  the  piece  forces  the  knock-out  pin  /  Into 
the  punch,  putting  the  spring  under  tension  as  it  is  formed 
in  the  die.    The  chute  b  is  carried  out  far  enough  from  the 
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punch  so  that  when  a  man's  hand  is  on  the  chute  with  his 
thumb  under  it  his  fingers  will  be  a  safe  distance  from  the 
punch  when  it  descends.  With  a  chute  of  this  kind  the  die 
should  be  practically  accident-proof.  The  small  bosses  h  on 
the   chute   are  made   to   reduce   the   friction   to   a   minimum. 

Desiern  that  Reduces  Maintenance 

A  very  important  point  in  designing  dies  is  to  consider 
the  cost  of  up-keep  and  to  incorporate  replaceable  parts  In 
places  where  the  most  work  is  done.  Fig.  18  shows  a  die 
with  pieces  of  hardened  tool  steel  inserted  in  the  die  proper 
that  can  be  replaced  when  worn  out.  This  die  forms  the 
piece  6  from  the  blank  a,  and  when  finished  must  be  smooth 
and  without  wrinkles  or  scratches.  As  there  is  a  lot  of  metal 
to  be  displaced,  there  is  considerable  wear  on  the  die.  The 
ring  c  and  the  block  d  receive  practically  all  the  wear;  there- 
fore they  are  inserted  into  the  die  proper  which  is  made  of 
tool  steel  and  hardened.  The  strippers  are  removed  in  order 
to  show  the  construction  of  ring  c. 

Extracting  an  Odd-shaped  Piece  from  the  Die 

A  unique  forming  die  is  shown  in  Fig.  19  which  forms 
16-gage  cold-rolled  steel  as  shown  at  a.  A  die  designed  as 
shown  for  an  inclined  press  needs  no  safety  guards  on  the 
press,  as  it  is  accident-proof  in  every  respect  and  the  produc- 
tion is  very  rapid.  The  blank  is  placed  on  the  chute  b  at  the 
front  of  the  die  and  slides  into  the  die  by  gravity,  being  guided 
l)etween  the  gage  pins  c  onto  the  slides  d  which  act  as  knock- 
outs as  well  as  slides.  The  slides  d  are  adjusted  to  the  height 
of  the  chute  h  by  the  pull-rods  c  which  are  screwed  to  the 
punch-holder  and  pass  through  the  die  and  bolster  plate. 
This  pulls  the  slides  d  up  when  the  ram  of  the  press  ascends 
and  allows  the  piece  to  slide  off  to  the  back  of  the  press.  The 
pad  /  carries  two  pins  (not  shown)  which  pass  down  through 
the  shoe  and  bolster  and  rest  on  a  large  coil  spring  that  abuts 
against  the  plate  attached  to  the  pull-rods  as  shown  at  g. 
Fig.  20.  This  forces  the  piece  out  of  the  die,  and  the  slides 
carry  It  clear  of  the  pad.  Two  pins  h  in  the  punch  backed 
up  by  springs  force  the  piece  off  the  punch. 

Second-operation  Forming'  Die 

Second  forming  dies  are  generally  more  difficult  to  design 
than  first  forming  dies  because  the  piece  to  be  fed  into  the 
die  is  of  irregular  shape  and  will  not  slide  into  the  die  as 
easily  as  a  flat  blank.  The  tool  shown  in  Fig.  20  Is  the  second 
forming  die  for  the  piece  shown  In  Fig.  19.  It  is  of  similar 
design  and  operates  in  practically  the  same  way.  On  account 
of  its  shape,  it  is  difficult  to  make  a  die  that  is  accident-proof 
for  piece  o.  The  piece  is  placed  on  the  chute  h  and  slides 
onto  the  knockouts  or  slides  c,  the  pins  d  acting  as  gages  and 
stops.  The  pad  e  is  adjusted  low  enough  to  allow  the  piece 
to  slide  over  it.  As  the  ram  ascends,  the  pad  e  forces  the 
piece  out  of  the  die,  then  the  slides  c  carry  it  up  until  It  clears 
c.  The  edges  of  the  piece  at  /  are  turned  up  In  this  opera- 
tion, making  the  blank  narrower,  which  allows  it  to  slide 
between  the  pins  d  to  the  back  of  the  press. 

Care  of  Dies 

The  care  of  tools  and  dies  In  the  tool  storage  Is  a  very  im- 
portant factor.  Fig.  21  shows  a  corner  of  a  tool  storage,  and 
it  will  be  seen  that  the  dies  are  arranged  on  racks  built 
especially  to  hold  them.  Every  die  should  have  a  particular 
place  which  should  be  numbered  the  same  as  the  die.  Then 
when  the  die  is  returned  to  storage,  it  can  be  easily  put  back 
in  the  proper  place,  where  the  man  in  charge  can  find  it 
without  undue  delay. 

Figi''21  also  shows  a  portable  grinder  a  with  a  flexible  shaft 
and  revolving  table  h  on  which  to  grind  large  dies.  As  the 
motor  is  on  a  revolving  base  c,  the  workman  is  enabled  to  move 
the  wheel  and  die  to  any  position  without  lifting  them  or 
stopping  the  motor.  This  equipment  is  very  valuable  in  a 
die  storage,  especially  where  there  are  large  dies.  The  re- 
volving table  is  very  handy  for  Inspecting  the  dies  after  they 
come  from  the  press  room.  All  dies  should  be  inspected  after 
being  used  and  before  being  stored  away  so  they  will  be  ready 
for  use  when  next  wanted. 


Die  Record 

A  record  should  be  kept  of  all  dies  made,  and  the  best 
record  is  none  too  good.  The  card  system  is  the  simplest. 
Fig.  22  shows  a  die  record  which  is  practically  complete  and 
needs  little  explanation.  The  name  of  the  part,  operation, 
gage  of  stock,  die  cost,  pattern  and  drawing  numbers,  bolster 
plate  numbers  and  the  numbers  of  the  various  presses  on 
which  the  die  may  be  used  are  all  included. 
*     *     * 

MAGNALITE   PISTON   AND   CONNECT- 
ING-ROD 

The  development  of  motor  car  engines  is  in  the  direction  of 
lighter  reciprocating  parts  and  higher  speeds.  The  accom- 
panying Illustration  shows  a  "Magnalite"  Ford  piston  and 
connecting-rod  assembly  made  by  the  Walker  M.  Levett  Co., 
10th  Ave.  and  3Gth  St.,  New  York  City,  which  weighs  complete 
only     twenty-six 


ounces.  The  stock 
cast-iron  and  steel 
assembly  weighs^ 
s  e  V  e  n  t  y-f  our 
ounces.  The  dif- 
ference in  weight, 
f  o  r  t  y  -  e  1  g  li  t 
ounces,  multiplicil 
by  4,  the  number 
of  cylinders, 
equals  192  ounces 
or  twelve  pounds 
saved  in  total  re- 
ciprocating 
weight. 

It  is  claimed 
that  the  substitu- 
tion of  these  pis- 
tons and  connect- 
ing-rods for  the 
stock  cast-iron 
and  steel  assem- 
bly makes  an  in- 
crease of  from  25 
to  30  per  cent  effi- 
c  i  e  n  c  y  in  any 
Ford  motor.  The 
horsepower  is  in- 
creased and  the 
fuel  consumption 
materially  reduced.  Vibration  is  eliminated  almost  entirely. 
No  babbitt  is  used  for  the  bearing  of  the  crankshaft  end  of  the 
connecting-rod,  the  "Magnalite"  alloy  being  used  in  its  place. 
*     *     * 

AMERICAN  MUSEUM  OF  SAFETY  ANNUAL 
MEETING 

The  annual  meeting  and  banquet  of  the  American  Museum 
of  Safety  was  held  at  the  Waldorf-Astoria  Hotel,  Thursday 
evening,  February  3.  Elmer  A.  Sperry,  inventor  of  the  gyro- 
scope compass  and  stabilizer,  briefly  described  his  invention 
and  the  manner  in  which  it  is  applied  to  stabilize  aeroplanes 
and  reduce  the  rolling  of  ships.  The  ifcicntific  Amciicaii 
medal  was  awarded  to  Mr.  Sperry  for  the  most  efficient  safety 
device  exhibited  at  the  Museum.  The  Travelers  Insurance 
medal  was  awarded  to  Wilbur  C.  Fisk,  president  of  the  Hudson 
&  Manhattan  Railroad  Co,  The  Louis  Livingston  Seaman 
medal  was  awarded  to  William  Armstrong  Fairburn,  president 
of  the  Diamond  Match  Co..  and  the  Edward  H.  Harriman 
memorial  medal  to  the  Cincinnati.  New  Orleans  &  Texas  Pacific 
Railway  Co.  The  silver  and  bronze  replicas  were  awarded 
to  the  Norfolk  &  Western  Railway  Co.  and  John  O'Brien, 
switchman  and  conductor,  of  the  Chicago  &  Eastern  Illinois 
R.  R.  The  Anthony  N.  Brady  memorial  medal  was  awarded 
to  the  Union  Traction  Co.  of  Indiana,  and  the  silver  and 
bronze  replicas  to  Harry  N.  NlchoU,  general  manager,  and 
John   Hancock,  motorman. 
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GENERAL    CONSIDERATIONS    AND    DIFFICULTIES    MET    WITH    IN    OXY-ACETYLENE    WELDING 

BY  8.  W.  MILLERt 


IT  SHOULD  be  understood  that  what  follows  is  written,  not 
for  the  purpose  of  discouraging  anyone  who  is  considering 
the  use  of  the  apparatus,  but  in  order  to  explode  the  ideas 
which  frequently  exist,  and  which  unfortunately  are  frequently 
cultivated  by  salesmen  and  advertising  matter,  that  it  is  an 
exceedingly  simple  matter  for  anyone  to  learn  to  do  good  work 
by  oxy-acetylene  welding  in  a  short  time,  and  that  by  follow- 
ing printed  instructions,  anyone  can  become  expert.  These 
fallacies  are  responsible  for  many  disappointments,  and  the 
apparatus  and  method  have  been  denounced  many  times,  when 
the  whole  trouble  lies  in  the  lack  of  experience  and  knowledge, 
even  where  the  apparatus  is  first-class  and  adapted  to  the 
purpose. 

In  his  thirty  years'  experience  with  mechanical  matters  of 
many  kinds,  the  author  has  not  seen  any  process  so  appar- 
ently easy  as  the  handling  of  any  oxy-acetylene  welding 
torch  by  an  expert  welder.  It  certainly  looked  to  him,  when 
he  first  began  to  study  the  subject,  almost  as  easy  as  the 
proverbial  "rolling  oft  a  log."  He  soon  discovered,  however, 
when  he  took  a  torch  in  his  hand,  that  what  appeared  so 
easy,  was  in  reality  a  complicated  matter,  comprising,  among 
other  things,  melting  the  metal,  securing  a  good  weld,  adding 
metal  and  flux,  keeping  the  melted  metal  from  running  away 
where  it  was  not  wanted, 
preventing  hard  spots, 
getting  sufUcient— but  not 
too  much — metal  in  the 
weld,  avoiding  pin  holes 
and  strains  in  the  weld, 
keeping  the  parts  in  line, 
and  handling  the  heated 
pieces.  Besides  all  this, 
no  two  metals  were  amen- 
able to  the  same  treat- 
ment, and  still  worse, 
different  pieces  of  the 
same  metal  required 
vastly  different  methods  to  handle  them  successfully.  There 
are  two  examples  of  this  that  the  writer  recalls.  The  first 
was  a  three-throw  crankshaft,  with  bearings  about  3V'j  inches 
in  diameter,  which  had  the  coupling  flange,  about  8  inches 
in  diameter  and  I'o  inch  thick,  broken  off  square  at  the  end 
of  the  end  bearing.  The  material  was  cast  steel,  and  the  shaft 
was  very  old,  probably  twenty-five  years.  The  flange  was 
bored  out  to  within  1/32  inch  of  the  size  of  the  bearing,  leav- 
ing Just  enough  to  set  it  by,  some  of  the  metal  was  melted 
down  to  tack  it,  and  an  attempt  was  made  to  proceed  by  using 
regular  steel  welding  wire,  but  this  could  not  be  done.  Several 
different  makes  of  cast  steel  were  tried  without  success.  It 
was  finally  necessary  to  melt  down  enough  of  the  flange  to 
extend  entirely  across  the  end  of  the  bearing,  about  5/16  inch 
deep,  and  fill  the  rest  with  cast  iron.  There  was  no  time  to 
experiment,  as  an  important  ferry  was  tied  up.  At  the  time, 
some  doubt  was  ontertainod  as  to  the  strength  of  the  weld: 
but  as  it  has  lasted  for  three  years,  and  as  the  break  was 
probably  caused  by  the  timbers  holding  up  the  driving  shaft 
(which  was  coupled  to  the  crankshaft)  giving  way  due  to 
decay,  there  will  probably  be  no  more  trouble. 

The  other  case  was  a  casting,  apparently  of  brass,  and 
weighing  not  more  than  three  pounds.  As  is  customary  at 
the  plant  where  the  work  was  done,  rolled  tobin  bronze  rods 
were  used  to  weld  it.  but  without  success.  The  writer  him- 
self then  tried,  and  found  the  melting  points  of  the  casting 
and  tobin  bronze  so  different  that  a  tip  heavy  enough  to 
melt  the  casting  would  blow  the  tobin  bronze  away  before  It 
could  amalgamate  with  the  casting.     Fortunately,  there  were 


Fig.  1.     Crank-caso  in  which  Shrinkage  Strains  had  to  be  overcome  In  Welding 
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on  hand  some  manganese-bronze  sticks  with  a  very  high  per- 
centage of  copper,  which  bad  been  used  experimentally,  but 
were  not  suitable  for  ordinary  work,  and  these  proved  satis- 
factory. Evidently  the  casting  was  a  bronze  with  a  high  per- 
centage of  copper. 

Requirements  ol  a  Welder 

It  is  true  that  some  men  become  more  proficient  in  the  art 
in  a  shorter  time  than  do  others;  but  even  with  every  facility 
at  hand — the  welding  torch  is  not  all  that  is  needed  by  any 
means — much  experience  is  needed  to  become  an  all-around 
welder.  The  average  good  machinist  would  require  at  least 
one  year  in  a  repair  welding  shop,  before  he  would  be  com- 
petent to  take  care  of  all  kinds  of  metal  and  the  various  Jobs 
that  come  in. 

One  of  the  principal  (lualifications  is  ingenuity.  The  welder 
must  never  admit  to  himself  the  impossibility  of  any  Job. 
Whether  it  will  pay  to  do  it  is  another  question,  although  It  is 
frequently  the  determining  one.  A  heavy  weld  in  a  cheap 
casting  is  possible  but  uneconomical,  and  it  therefore  should 
not  be  done  unless  loss  of  time  in  getting  a  new  piece,  or  some 
other  consideration,  outweighs  the  purely  financial  one.  Care- 
ful thought  and  planning  may  make  a  Job  financially  possible, 

where  the  ordinary 
methods  would  result  in 
the  work  not  being  done 
at  all  or  being  done  at  a 
loss.  Ingenuity  is  re- 
quired for  such  thinking 
and  planning;  and  from 
it  follow  new  methods, 
easier  and  cheaper,  which 
result  in  an  Increase  In 
knowledge  and  ability, 
and  in  the  advancement 
of  the  art. 

It  is  not  necessary  for 
a  man  to  follow  any  special  trade  in  order  to  become  a  good 
welder;  in  fact,  some  knowledge  of  many  trades  is  necessary, 
and  the  more  known  about  them  the  belter  the  welder  Is 
equipped.  He  should  be  somewhat  of  a  machinist,  blacksmith. 
boilermaker,  patternmaker,  molder,  stationary  engineer,  elec- 
trician and  draftsman.  He  should  have  considerable  knowledge 
of  the  construction  and  operation  of  automobiles,  gas  engines 
and  farm  machinery.  An  acquaintance  with  contractors" 
machinery  and  methods  of  all  kinds  is  valuable;  and  any 
niecliaitical  experience  that  may  have  fallen  to  his  lot  is  cer- 
tain to  be  used  sooner  or  later.  A  knowledge  of  the  prim-iples 
of  the  strength  of  materials  is  very  useful  in  deciding  how  to 
reinforce  a  weak  part  in  the  best  manner.  For  instance,  it  is 
common  for  a  customer  to  request  that  his  automobile  frame 
be  strengthened  by  welding  a  flat  piece  to  the  web  of  the  chan- 
nel inside,  when  equal  strength  with  less  weight  and  expense 
may  be  obtained  by  welding  a  piece  to  the  inside  or  outside— 
preferably  the  latter— of  the  bottom  flange.  If  that  is  where  the 
tensile  strain  comes. 

It  might  seem  that  anything  beyond  mere  welding  is  none 
of  the  welder's  business;  but  experience  proves  that  In  many 
cases  if  a  welded  piece  breaks,  customers  blame  the  welder 
when  full  information  shows  that  the  fault  is  in  Incorrect 
construction  or  assembling.  In  many  cases  it  is  probable  that 
if  the  original  stresses  are  put  on  the  parts  repaired  by  weld- 
ing, breakage  will  again  occur,  and  the  work  will  be  criticised 
adversely.  One  trouble  that  frequently  arises,  or  rather  a 
condition  which  causes  trouble,  is  the  inability  or  failure  of 
the  welder  to  discover  the  cause  of  breakage. 

At  first  sight  it  would  appear  that  this  really  does  not  con- 
cern him.  but  when  further  consideration  is  given  to  the 
matter  It  will  be  seen  that  it  is  exceedingly  important  to  know 
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Fig.  2.     Foot-treadle  illustrating  Diflicultit 


Welding 


why  a  piece  breaks.  For  example,  the  author  tretiuently  runs 
across  cases  where  the  piece  is  too  light,  and  it  this  is  the 
cause,  It  Is  certainly  not  fair  to  the  customer  to  continue  to 
weld  the  piece,  unless  he  is  made  aware  of  the  situation  and 
advised  that  it  will  be  cheaper  and  more  satisfactory  to  have 
the  piece  made  heavier,  or  made  of  steel  instead  of  cast  iron, 
for  instance.  Not  only  is  it  unfair  to  the  customer  to  continue 
to  weld  a  piece  that  is  too  light,  but  it  tends  to  bring  the  pro- 
cess Into  disrepute,  because  the  statement  is  sometimes  made 
(although  in  the  case  of  proper  welding  without  any  basis) 
that  while  the  metal  at  the  weld  is  strong  enough,  the  original 
piece  is  damaged  just  outside  of  the  weld.  The  reason  for  this 
kind  of  breakage  is  generally  that  the  piece  is  too  weak,  al- 
though in  the  case  of  some  metals,  such  as  malleable  iron,  it 
is  very  easy  to  damage  the  metal  outside  the  weld,  as  will  be 
explained  later.  Aside  from  the  above  points,  proper  advice 
to  a  customer  creates  a  feeling  of  friendship  and  good  will 
that  is  an  important  business  asset;  so  that  it  is  both  fair 
and  politic  to  give  ones  customer  the  best  advice  that  is  at 
ones  command. 

The  writer  remembers  one  strange  case  which  may  possibly 
be  duplicated  in  the  experience  of  others.  A  piece  of  cast 
iron  had  been  welded  several  times,  never  breaking  in  the 
same  place.  When  it  was  returned  the  next  time,  inquiry  was 
made  as  to  the  advisability  of  rewelding  it,  and  it  was  stated 
that  the  piece  was  so  located  in  the  machine  to  which  it  be- 
longed as  to  be  the  weakest  part,  so  that  if  any  excessive 
strains  were  to  occur,  this  piece  would  break.  The  total 
number  of  welds  eventually  made  in  it  was  fourteen,  and  the 
superintendent  of  the  factory  operating  the  machine  later 
stated  that  the  piece  had  been  thrown  away,  as  he  was  afraid 
that  it  was  too  strong  to  answer  the  purpose,  inasmuch  as 
there  was  very  little  left  of  it  but  welds. 

Training-  of  Welders 

One  really  serious  obstacle  to  the  rapid  development  of  oxy- 
acetylene  welding  in  all  branches  is  the  difficulty  of  obtaining 
welders,  and  this  is  frequently  and  successfully  urged  against 
the  purchase  of  apparatus.  The  Germans  have  overcome  this 
difficulty  by  establishing  welding  schools,  where  not  only 
workmen,  but  foremen,  superintendents  and  managers  receive 
both  theoretical  and  practical  instruction.  It  is  not  believed 
that  such  work  should  be  done  by  the  government  here,  but 
the  manufacturers  of  welding  apparatus  should,  for  their  own 
good,  take  such  steps  as  would  enable  schools  to  be  main- 
tained. This  is  a  large  subject  in  itself,  and  cannot  be  dis- 
cussed here,  except  to  say  that  Germany  is  far  in  advance  of 
this  country  in  the  development  of  oxy-acetylene  welding, 
largely  because  of  such  instruction,  and  it  is  believed  that  a 
perfectly  feasible  plan  can  be  readily  developed  to  overcome  the 
present  deplorable  lack  of  educational  facilities  here.  What- 
ever system  of  education  or  training  be  adopted,  it  is  essential 
that  tlie  welder  be  impressed  with  the  importance  and  neces- 
sity of  being  absolutely  honest,  not  only  with  his  employer  but 
with  himself.  There  is  no  credit  to  anyone  in  having  a  piece 
returned  with  a  defective  weld,  and  a  properly  trained  foreman 
can  instantly  tell  if  carelessness  caused  the  defect.     Two  or 


tliree  instances  of  such  work  should  condemn  a  welder  almost 
beyond  redemption.  Aside  from  this,  it  would  be  a  serious 
matter  to  the  average  man  to  feel  that  any  defective  work  he 
had  knowingly  done  had  resulted  in  injury  to  any  of  his  fellow- 
men.  Such  accidents  have  occurred,  and  show  clearly  the 
need  of  proper  education  and  the  most  rigid  code  of  honor  on 
tlie  part  of  the  welder. 

To  obtain  competent  welders  is  not  so  difficult  in  a  shop 
where  the  work  is  largely  of  one  kind — thin  sheet  metal,  for 
instance.  In  this  case,  the  men  become  almost  unbelievably 
expert  in  a  comparatively  short  time,  and  far  more  so  than  a 
good  all-around  man  would  be  on  their  special  work;  but  such 
a  specialist  is  of  practically  no  value  in  a  repair  shop,  where 
he  would  have  to  handle  not  only  all  sizes  of  pieces,  but  all 
kinds  of  metals.  The  writer  has  found  that  the  only  possible 
way  is  to  employ  a  man  who  knows  something  about  the  prin- 
ciples of  the  art,  and  to  teach  him,  not  so  much  how  to  weld, 
but  how  to  do  the  work  so  that  as  little  machining  or  other 
finishing  as  possible  has  to  be  done  after  welding,  and  so 
that  the  piece  can  be  used  after  being  welded.  The  average 
welder  pays  little  if  any  attention  to  anything  except  welding, 
and  if  he  secures  a  sound  weld,  he  believes  he  has  done  his  full 
duty,  and  feels  somewhat  aggrieved  if  his  attention  is  called 
to  the  fact  that  the  part  is  out  of  line  or  full  of  hard  spots, 
or  has  some  other  defect  so  that  it  is  difficult  if  not  impossible 
to  use  it.  It  is  possible,  however,  to  avoid  machining  in 
many  cases  by  care  on  the  part  of  the  welder.  For  instance, 
a  frequent  accident  to  an  automobile  crank-case  is  a  break 
through  the  side.  Xo  machining  should  be  needed  in  such  a 
case,  and  the  faces  and  bearings  should  be  just  as  true  after 
the  welding  as  before.  It  is  admitted  without  argument  that 
this  is  not  commonly  done,  but  it  should  be.  Again,  a  stamp- 
ing press  frame,  broken  through  one  of  the  uprights,  even  if 
the  section  is  as  large  as  4  by  16  inches,  should  never  have 
the  crankshaft  bearings  out  of  line  with  the  platen  more  than 
0.010  inch,  and  good  welders  repeatedly  weld  such  pieces  with 
less  than  half  this  error. 

It  is  also  strongly  recommended  that  the  superintendent  in 
a  shop  doing  welding  himself  learn  to  weld;  not  with  the  Idea 
of  doing  the  work,  but  so  that  he  may  be  able  to  check  the 
men  as  to  the  quality  of  their  work  and  to  decide  how  the 
work  should  best  be  done.  It  is  easy  to  deceive  a  person  who 
cannot  weld,  even  when  he  is  watching  the  work. 
Wages  of  W^elders 

A  good  welder  is  worth  good  wages.  It  may  seem  needless 
to  call  attention  to  this  fact,  but  a  proper  consideration  of  the 


Fig.   3.     Duplex   Pump  Ba 


showing  Method  of  lining   up  Bearings   and 
saving  Babbitt 
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conditions  will  show  that  a  careful  man  can  save  far  more  in 
the  cost  of  gases  than  any  wages  which  he  is  paid.  Oxygen 
costs  on  the  average,  say,  2V2  cents  per  cubic  foot,  and  a 
medium  size  tip  uses  25  to  .30  feet  per  hour,  so  that  the  oxygen 
expense  runs  from  60  to  75  cents  per  hour.  The  cost  of  acety- 
lene will  run,  depending  upon  how  it  is  made,  from  20  to  50 
cents  per  hour;  the  total  is  from  $1  to  possibly  $1.25  per 
hour.  It  can  be  readily  seen,  therefore,  that  carelessness  or 
slow  speed  on  the  part  of  the  welder  is  very  expensive,  and 
that  it  is  advisable  to  get  good  men  and  pay  them  good 
wages. 

In  repair  work  no  consideration  should  be  given  to  piece- 
work or  bonus  systems  of  paying  the  men.  The  writer  has 
had  a  great  deal  of  experience  with  piecework,  and  under 
certain  conditions,  if  properly  handled,  it  is  an  admirable 
method  of  increasing  earnings  by  stimulating  men  to  eliminate 
lost  time  and  useless  work ;  but  in  repair  work  it  is  impossible 
to  set  any  piecework  price  that  will  be  fair  to  both  the  work- 
men and  the  employer,  and  for  this  reason  no  attempt  shoulil 
be  made  to  use  it.  A  good  welder  of  the  proper  temperament 
who  is  paid  good  wages,  will  do  good  work,  and  this  is  the 
most  important  thing  in  welding,  being  far  more  essential 
than  mere  speed.  Again,  repair  work  is  an  art;  and  a  self- 
r(!specting  welder  will  not  permit  himself  to  be  hurried  beyond 
the  rate  which  he  considers  essential  to  good  work.  At  the 
same  time,  he  will  not  permit  himself  to  loaf;  and  a  man  who 
is  so  constituted  that  he  will  allow  himself  to  do  poor  or  slow 
work  deliberately  has  no  place  in  a  repair  shop. 

Rest  Periods  Retiulred  on  Larfre  Worlc 
One  of  the  objections  raised  by  the  workmen  is  the  tremen- 
dous amount  of  heat  given  off  by  large  pieces  in  a  hot  fire. 
A  man  cannot  do  good  work  unless  properly  protected,  and 
in  some  cases  it  is  impossible  even  with  the  best  protection 
that  can  be  afforded  for  a  man  to  stand  the  heat  more  than 
fifteen  to  twenty  minutes.  In  such  cases  enough  extra  weld- 
ers should  be  provided  so  that  a  man  will  work  one  period 
and  rest  twice  as  long.  This  is  particularly  necessary  on 
large  welds  that  require  from  eight  to  ten  hours  to  complete. 
A.  number  of  cases  are  on  record  where  the  actual  welding 
extended  over  more  than  twenty-four  hours.  It  has  been 
found  that  twenty  minutes  work  and  forty  minutes  rest  for  a 
man  accustomed  to  such  work  is  satisfactory;  in  mie  case,  on 
account  of  the  great  heat,  fifteen  minutes  work  and  forty-five 
minutes  rest  was  found  necessary.  It  is  not  advisable  In 
moderately  heavy  welding  to  have  a  man  stay  at  the  work 
more  than  two  hours  at  a  time. 


Tig.    4.     Duplex    Pump    Baso    showing    Finished    Weld 


Fig.   6.     Pump  Body  showing  Method  of  saving   Babbitted   Be&nnci 

In  heavy  welding,  the  torch  tips,  if  made  of  brass,  are 
likely  to  become  overheated,  unless  great  care  is  taken,  to 
such  a  point  that  the  oxygen  pressure  will  blow  off  the  end 
of  the  tip.  This  can  be  overcome  largely  by  keeping  a  pail 
of  water  nearby  in  which  the  end  of  the  tip  can  be  dipped 
when  necessary.  It  is  bad  practice  to  dip  the  whole  head  of 
the  torch,  as  this  is  likely  to  distort  the  end  of  the  tip  at  the 
seat  and  cause  a  leak.  The  proper  way  is  to  dip  the  end  of 
the  tip  into  the  water  and  cool  it  slowly.  After  the  entire  tip 
is  cooled,  the  head  may  then  be  cooled,  but  not  rapidly.  Thta 
difficulty  exists  generally  at  the  beginning  of  a  deep  weld 
where  the  whole  head  of  the  torch  is  surrounded  by  the  hot 
metal.  It  has  been  found  of  great  assistance  to  weld  a  piece 
of  copper  with  the  proper  size  hole  in  it  onto  the  end  of  a 
brass  tip,  being  sure  that  it  is  aligned  carefully  with  the  rest 
of  the  tip.  This  can  be  done  by  using  a  piece  of  the  proper 
size  drill  rod.  It  will  be  found  that  this  can  be  pulled  out 
easily  as  soon  as  the  weld  is  finished,  if  care  be  taken  not  to 
weld  the  drill  rod  to  the  tip. 

Care  of  Apparatus 

Torches  and  apparatus  are  expensive  and  should  be  taken 
good  care  of.  If  anything  is  found  wrong,  such  as  leaks  In 
the  connections,  they  should  be  repaired  at  once,  and  if  the 
tips  are  defective  and  cannot  be  repaired,  new  tips  should  be 
provided.  Good  results  cannot  be  obtained  with  defective  ap- 
paratus. The  quality  of  the  apparatus  purchased  should  be 
high.  The  market  is  flooded  with  cheap  apparatus  such  as 
torches,  gages,  etc.,  the  vast  majority  of  which  are  worthless. 
Imperfect  apparatus  will  produce  a  welding  flame,  but  will  not 
give  good  results  or  be  economical  in  the  use  of  gases;  also, 
they  are  frequently  infringements  of  patents  owned  by  manu- 
facturers of  the  better  apparatus,  and  therefore  the  user  is 
liable  for  ilamages  as  well  as  the  manufacturer.  Only  flrsl- 
class  apparatus  manufactured  by  responsible  firms  should  be 
used    for   welding. 

Strength  of  Welded  Forvln«^ 

Sometimes  trouble  occurs,  particularly  in  the  case  of  forged 
steel  parts,  from  not  realizing  that  an  oxy-acetylene  weld  is 
really  only  a  casting,  and  that  even  with  the  best  possible 
work  the  weld  will  not  be  as  strong  as  the  original  piece.  If 
a  forged  steel  piece  is  broken  by  carelessness  or  accident,  it 
may  be  possible  to  weld  it  so  that   it  will  be  strong  enough. 
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particularly  if  there  is  space  enougli  to  reinforce  the  weld 
sufficiently.  On  the  other  hand,  if  it  has  to  be  machined  to 
the  original  size,  and  if  the  fracture  is  caused  by  the  part 
being  originally  too  light,  the  chances  are  that  unsatisfactory 
results  will  be  obtained  in  service.  It  is  doubtful  if  any 
attempt  should  be  made  to  weld  many  kinds  of  steel  forgings. 
This  is  particularly  true  in  the  case  of  alloy  steels,  such  as 
vanadium  steel,  chrome-nickel  steel,  etc.  These  materials 
occur  usually  in  automobile  parts,  their  use  not  being  frequent 
in  ordinary  machinery. 

It  appears  useless  to  weld  such  pieces,  as  they  cannot  be 
made  anywhere  nearly  as  strong  as  they  were  in  the  first 
place.  Particularly  objectionable  is  the  welding  of  certain 
parts  of  an  automobile,  such  as  a  steering  knuckle,  where  the 
spindle  has  broken  off.  Many  such  parts  have  been  welded 
and  held  satisfactorily,  but  it  is  not  recommended  and  should 
not  be  done  until  after  the  customer's  attention  is  called  to 
the  danger,  and  he  has  agreed  to  accept  the  responsibility  for 
any  damage.  Even  then  it  may  be  wise  not  to  run  the  risk. 
If  it  is  remembered  that  cast  steel  is  never  as  strong  as  rolled 
or  forged  steel,  it  is  hardly  possible  to  go  wrong  in  judging 
as  to  the  advisability  of  welding.  It  is  better  to  err  on  the 
side  of  safety  than  to  take  chances. 

A  further  reason  for  being  careful  in  welding  steel  is  on 
account  of  the  peculiar  property  of  this  metal  which  requires 
that  under  alternating 
strains  a  certain  propor- 
tion of  the  elastic  limit 
must  not  be  exceeded, 
otherwise  a  fracture  will 
occur  in  the  course  of 
time.  Now  the  elastic 
limit  of  cast  steel,  no 
matter  how  good,  is  way 
below  tlie  elastic  limit  of 
forged  and  heat-treated 
steel,  particularly  alloy 
steel.  Therefore  a  frac- 
ture will  occur  much 
sooner  in  the  case  of  a 
weld  than  in  the  case  of 
the  original  piece,  even  if 
the  weld  is  sound.  Much 
could  be  done  in  the  way 
of  strengthening  the  weld 

if      it      were      possible      to  KIk.   6.      Crank-cas..-   in   wliir 

heat-treat  it  properly,  but 

this  branch  has  not,  so  far,  been  developed  in  connection  with 

welded  parts. 

Overhead  Cost 

The  average  small  shop  of  any  kind  is  not  usually  run 
with  the  proper  attention  to  the  real  cost  of  the  work.  This 
is  particularly  true  in  connection  with  welding,  because  it  is 
not  generally  understood  that  there  are  other  costs  besides 
those  of  the  gases  and  labor.  Such  expenses  as  interest, 
depreciation,  insurance,  repairs,  taxes,  advertising,  soliciting, 
etc.,  have  to  be  paid  out  of  the  earnings  of  the  shop,  although 
they  are  generally  not  taken  into  account  in  the  proper  way. 
A  large  concern  with  competent  accountants  does  take  care 
of  these  things,  and  realizes  that  its  customers  have  to  pay 
for  them  in  the  price  of  the  work.  Many  small  welding  shops 
have  lost  out  by  not  paying  attention  to  these  matters.  Again, 
the  cost  of  gases  is  frequently  taken  at  the  invoice  price 
without  considering  freight  and  cartage  which  have  to  be  paid 
both  ways. 

There  are  quite  a  number  of  other  items  that  have  to  be 
taken  into  account  in  order  to  be  sure  that  the  proper  cost  of 
the  work  is  obtained.  Let  us  assume  some  figures,  which, 
while  not  exact,  will  not  be  far  out  of  the  way  for  a  moderate 
size  repair  shop.  Let  us  assume  that  the  plant  cost  .^ilOOO. 
and  that  the  fixed  charges  will  be  as  follows:  Interest  6  per 
cent,  depreciation  10  per  cent,  repairs  5  per  cent,  insurance  2 
per  cent,  taxes  1  per  cent — a  total  of  24  per  cent  or  $240  per 
year.  The  operating  expenses  might  be  about  as  follows: 
Rent   $35,   heat   $5,   light   $2,    power    $5— a   total   of   $47    per 


month  or  $564  per  year.  There  will  be  miscellaneous  charges, 
depending  on  the  work  done,  for  welding  rods,  hand  tools, 
such  as  files,  chisels,  hacksaw  blades,  etc.,  charcoal,  cartage, 
and  some  other  things,  which  will  run  up  to,  let  us  say,  $25 
per  month  or  $300  per  year.  If  the  welder  is  an  all-around 
man,  his  labor  will  be  worth  at  least  forty  cents  an  hour. 
A  competent  solicitor  will  cost  at  least  $75  per  month  or  $900 
per  year.  The  total  of  these  charges,  exclusive  of  the  welder's 
labor,  amounts  to  $2000  per  year.  If  oxygen  is  bought  in  500 
cubic  foot  lots  and  costs  two  cents  a  cubic  foot,  freight  and 
cartage  on  it  will  probably  cost  $3  and  $1,  respectively,  in- 
bound. Outbound,  the  tanks  weigh  somewhat  less,  and  we 
will  assume  that  the  freight  and  cartage  amount  to  $3.50. 
This  is  a  total  of  $17.50  or  S'/i  cents  per  cubic  foot.  If  two 
300-foot  tanks  of  acetylene  are  procured  at  once,  costing  two 
cents  a  foot,  the  freight  and  cartage  will  be  about  the  same 
as  in  the  case  of  oxygen,  or  a  total  of  $19.50  or  3.25  cents  per 
cubic  foot.  If  the  average  size  tip  uses  25  feet  of  acetylene 
and  30  feet  of  oxygen  per  hour,  the  cost  of  operating  the  torch, 
aside  from  labor,  will  be  $1.86  per  hour.  To  summarize:  the 
cost  per  hour  based  on  3000  working  hours  per  year  will  be 
as  follows:  overhead  $0.6C6,  labor  $0.40,  gases  $1.86,  a  total  of 
$2,926.  This  would  be  true  if  the  assumptions  are  correct 
and  if  the  welding  were  going  on  ten  hours  a  day.  If  a 
welder  were  only  occupied  in  welding  five  hours  per  day,  the 

cost  of  gases  for  the  daily 
ten  hours  would  be  93 
cents  per  hour,  making 
the  total  cost  about  $2  per 
hour.  It  is  evident  that 
care  must  be  taken  to  in 
sure  proper  charges  be- 
ing made  for  the  work, 
although  it  is  to  be  un- 
derstood that  the  figures 
given  are  not  actual,  and 
that  they  will  have  to  be 
modified  to  suit  expenses 
which  will  vary  with  dif- 
ferent locations.  A  com- 
mon charge  for  machine 
shop  work  is  60  to  75 
cents  per  hour,  and  this 
is  supposed  to  cover  not 
only  all  expenses,  but 
End  Bt-aring  is  broken  off  profit  as  well.    The  differ- 

ence between  these 
<harges  and  those  necessary  to  cover  the  cost  and  profit  of 
oxy-acetylene  welding  are  so  startling  that  one  is  likely  to  feel 
that  the  process  is  very  expensive.  It  should  not  be  forgotten, 
however,  that  the  cost  per  hour  is  not  the  correct  basis  on 
which  to  make  the  comparison.  The  results  obtained  should 
also  be  considered. 

The  above  figures  also  indicate  why  in  many  cases  it  does 
not  pay  to  weld  inexpensive  parts,  and  show  the  great  neces- 
sity of  employing  competent  welders,  because  it  is  evident 
that  a  small  amount  of  time  lost  in  doing  a  job  may  result  in 
its  costing  more  than  can  be  charged  for  it;  so  that  quick 
and  accurate  work  must  be  done,  and  as  little  machining  or 
finisliing  be  required  as  possible,  in  the  case  of  small  or  inex- 
pensive pieces.  There  are  many  pieces  that  repair  sliops  can- 
not weld  profitably.  For  example,  the  sliding  jaw  of  a  vise 
frequently  breaks  off  in  front  of  the  head,  and  while  it  is  a 
perfectly  possible  job.  and  while  the  writer  knows  of  no  case 
where  one  has  broken  after  welding,  it  being  possible  to  rein- 
force it  considerably,  the  cost  of  welding  compared  with  the 
cost  of  a  new  part  is  excessive.  Again,  if  the  vise  is  consid- 
erably worn,  as  is  generally  the  case,  it  is  a  better  investmeuc 
to  buy  a  new  vise,  as  there  is  no  lost  motion,  and  the  condi- 
tion of  the  jaws  is  good.  In  such  cases,  experience  and  a 
thorough  knowledge  of  the  real  cost  of  welding,  including 
overhead  expenses,  is  necessary  to  determine  whether  it  is 
advisable  to  weld  the  broken  part.  In  a  number  of  such  cases 
policy  may  require  the  work  to  be  done,  even  at  a  loss,  tor 
the  sake  of  getting  the  larger  work  in  the  case  of  a  good 
customer.     Such  questions  have  to  be  decided  on  their  mer:ts. 
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Difficulties  with  Cast-iron  Welds 

A  difficulty  that  is  encountered  in  certain  cases,  particularly 
in  cast  iron,  is  the  formation  of  blow-holes  extending  from 
some  distance  down  in  tlie  weld  to  the  surface.  These  are 
generally  small  and  in  the  majority  of  cases  not  important. 
However  in  gas-engine  cylinder  water-jackets  or  similar  places 
where  leaks  are  objectionable,  they  should  be  avoided,  and  in 
all  cases  care  should  be  taken  to  remove  them  during 
welding.  They  are  caused  by  small  particles  of  slag  or  dirt, 
which  contain  in  them  a  certain  amount  of  air  or  gas.  They 
can  generally  be  noticed  by  their  intensely  white  color.  They 
are  probably  composed  of  silica  whi<h  will  not  melt.  All  that 
needs  to  be  done  is  to  melt  the  metal  around  them  and  allow 
them  to  float  to  the  surface,  removing  them  either  with  the 
welding  rod  or  by  the  use  of  scaling  powder.  A  similar  con- 
dition is  sometimes  noticed  in  a  piece  that  has  not  been  heated 
sufficiently;  here  the  remedy  is  obvious. 

There  is  one  condition  that  exists  frequently  in  cast-iron 
welds  which  has  caused  a  great  deal  of  trouble  and  rather 
adverse  comment,  and  that  is  "hard  spots."  It  good  welding 
rods  are  used,  they  are  the  result  of  carelessness  in  welding, 
and  generally  occur  at  the  points  where  the  old  and  new  metal 
Join.  It  is  very  easy  to  avoid  them  by  making  the  new  metal 
at  the  edge  of  the  weld  a  little  higher  than  the  surface  of  the 
old  metal  and  tlien  melt- 
ing the  old  metal  and  new 
metal,  allowing  the  new 
to  run  into  the  old.  If 
this  is  properly  done, 
there  will  be  no  hard 
spots  at  that  point.  It 
is  a  mistake  to  say  that 
scaling  powder  produces 
hard  spots.  Certain  kinds 
may  make  a  very  thin 
hard  film  on  the  weld, 
but  the  hard  spot  which 
gives  trouble  is  the  one 
first  referred  to.  Anyone 
can  readily  test  this  lor 
himself  and  will  be  con- 
vinced after  two  or  three 
trials  that  there  is  a  good 
reason  for  hard  spots  but 
that  there  is  no  excuse 
for  them.  Of  course  in 
some  cases  where  no  finishing  is  to  be  done  except  by  grinding, 
it  is  not  worth  while  to  bother  about  hard  spots,  but  where 
any  machining  or  filing  is  necessary,  they  should  be  avoided. 
The  real  cause  of  such  hard  spots  the  writer  believes  to  be  as 
follows; 

It  will  be  noticed  that  they  generally  occur  in  compara- 
tively thin  sections,  or  if  in  thicker  sections,  where  the  metal 
has  not  been  thoroughly  heated;  also  that  they  generally  are 
more  frequent  in  fine-grained  iron  than  in  coarser  metal.  The 
action  of  silicon,  manganese  and  sulphur  in  iron  In  certain 
proportions  tends  to  produce  an  iron  that  will  readily  chill 
when  heated  and  allowed  to  cool  rapidly.  The  presence  of 
largo  amounts  of  the  elements  favorable  to  producing  soft  iron 
will  not,  under  extremely  rapid  cooling,  make  the  iron  soft. 
Now  in  thin  sections,  air  cooling  is  sufilciently  rapid,  with 
the  proper  chemical  composition,  to  produce  chilled  iron,  and 
it  is  surprising  how  heavy  the  section  may  be  and  still  chill 
when  cooled  in  the  air.  If  allowed  to  cool  in  the  fire,  of 
course,  the  cooling  will  be  much  slower  and  there  will  be  less 
danger  of  hard  spots.  The  aition  is  really  the  formation  of 
chilled  iron,  and  from  such  tests  as  llic  writer  has  made, 
the  chilling  does  not  take  place  in  the  added  metal,  but  occurs 
entirely  in  the  original  material.  This  is  on  account  of  the 
high  amount  of  silicon  in  the  welding  rod,  which  is  favorable 
to  the  production  of  soft  iron.  It  is  admitted,  however,  that 
some  further  tests  are  advisable  to  confirm  this  theory.  Re- 
gardless of  the  theory,  however,  these  spots  can  be  avoided 
by  heating  uniformly  and  cooling  slowly. 

Malleable  iron  when  heated  beyond  a  certain  point  will 
I  evert  to  its  original  slate  of  white  or  chilled  cast  iron  with 


consequent  hardness.  Care  should  be  taken  not  to  heat  the 
metal  any  more  than  is  absolutely  necessary.  There  Is  no 
other  metal  that  gives  any  trouble  from  hard  spots. 

Distortion  In  Weldlnar  Cylinders 

Another  difficulty  that  quite  frequently  arises  is  the  claim 
made  by  a  customer  that  the  piece  has  been  distorted  by 
welding;  for  instance,  an  automobile  cylinder  in  which  the 
bore,  so  it  is  said,  has  been  warped  by  heating.  It  is  true  that 
this  does  occur  at  times,  but  only  in  cases  of  very  bad  breaks, 
in  the  case  of  a  certain  type  of  cylinders  where  the  connec- 
tions between  the  cylinder  barrel  and  jacket  are  so  rigid  that 
it  requires  a  red  heat  to  make  the  weld,  or  where  the  cylinder 
is  carelessly  overheated.  There  are  also  a  number  of  old- 
style  cylinders  which  were  not  annealed  after  rough-boring, 
and  which  warp  out  of  shape  even  with  the  moderate  heat 
required  for  jacket  welding.  The  writer,  in  the  beginning  of 
his  work,  measured  with  a  micrometer  caliper  the  diameters 
at  both  top  and  bottom  of  a  large  number  of  cylinders,  and 
with  the  exceptions  above  noted,  he  has  yet  to  find  any 
noticeable  distortion  of  cylinders  of  automobile  motors  or  gas 
engines.  Of  course  there  is  always  some  difference  in  diame- 
ters of  such  cylinders  after  a  period  of  service,  due  to  natural 
wear.  This  is  sometimes  excessive,  and  will  be  readily  detected 

by   proper   measurements 
before  welding. 

The  following  case, 
while  not  of  this  type  of 
cylinder,  illustrates  the 
point  very  well.  A  Cor- 
liss engine  16  inches  in 
diameter  by  36  inches 
stroke  burst  out  the  lop 
of  the  steam  chest  by 
freezing,  due  to  the  man 
in  charge  not  draining  it 
during  cold  weather.  The 
cylinder  was  calipered  at 
three  points  and  gages 
made  to  suit,  a  maximum 
difference  being  found  of 
0.012  inch,  due  to  wear. 
After  welding  and  cool- 
ing, the  latter  requiring 
two  days,  it  was  found 
that  the  maximum 
change  of  dimensions  of  the  bore  was  less  than  0.003  inch, 
not  enough  to  cause  any  trouble.  The  claim  of  the  customer 
that  the  cylinder  had  been  distorted  was.  therefore,  readily 
disproved.  It  is  easy  to  see,  however,  that  if  the  precaution 
of  measuring  before  the  welding  had  not  been  taken.  It  would 
have  been  very  difllcult,  if  not  impossible,  to  convince  the  cus- 
tomer that  the  welding  operation  had  not  injured  his  cylinder. 
Therefore,  it  is  advisable  in  the  case  of  any  job  about  which 
a  question  is  likely  to  be  raised,  that  careful  measurements 
be  taken,  the  accuracy  depending  on  conditions,  and  a  record 
kept  for  future  reference. 

Expansion  nnd  Contraction 

One  of  the  greatest  ditficulties  to  be  contended  with  is  the 
control  of  expansion  and  contraction  due  to  differences  in 
temperature  of  different  parts  of  the  piece  welded.  C-ast  Iron, 
being  comparatively  brittle,  is  peculiarly  subject  to  cracks 
caused  by  temperature  strains,  but  all  other  metals  have  also 
such  strains  in  them,  and  while  they  may  not  crack,  they 
change  their  shape  if  care  is  not  taken  to  handle  them 
properly. 

There  is  no  general  rule  for  taking  care  of  expansion  and 
contraction  strains.  It  must  be  remembered  that  they  are 
always  present,  nnd  experience  will  show  in  what  way  they 
will  manifest  themselves.  Sometimes  thoy  can  be  avoided  by 
setting  the  pieces  so  as  to  allow  the  shrinkage  to  bring  the 
parts  to  their  original  shape,  but  considerable  thought  and 
ingenuity  has  to  be  exercised  at  times  to  take  care  of  It. 
Sometimes  a  sound  weld  can  be  made,  but  the  strains  will  have 
been  distributed  through  the  piece,  distorting  it  and  requiring 
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the  addition  of  extra  metal  to  some  of  the  finished  surfaces  so 
that  they  may  be  machined  to  their  original  dimensions. 

Fig.  2  is  introduced  to  show  the  principle  of  taking  care  of 
contraction.  It  will  be  noticed  that  this  piece  has  been  welded 
l)efore  and  that  it  did  not  break  in  the  weld.  It  really  is  not 
.strong  enough  for  the  work  to  which  it  is  subjected.  Before 
taking  the  photograph,  the  crack  was  wedged  apart  to  show 
it  more  distinctly.  A  little  thought  will  show  that  if  breaks  A 
and  B  are  welded  at  different  times,  it  will  be  hard  to  avoid 
shrinkage  strains,  as  the  distance  between  the  two  welds  is 
very  short,  not  over  3  inches.  If,  however,  they  can  be  welded 
at  the  same  time,  this  diflSculty  will  be  overcome,  as  the 
shrinkage  will  be  uniform.  It  will  also  be  seen  that  if  the 
crack  is  opened  to  allow  for  contraction,  the  pieces  will  not 
separate  parallel  to  each  other,  but  will  swing  around  the  point 
C  as  a  center,  causing  strain  at  that  point. 

The  method  followed,  therefore,  was  to  heat  the  bar  D  with 
a  gas  flame  sufficiently  to  open  the  crack  the  desired  amount. 
Two  welders,  one  working  on  each  crack,  finished  the  welds 
at  the  same  time.  A  heavier  tip  was  used  on  crack  B  than 
on  crack  A,  as  the  section  was  heavier  and  larger.  It  might 
be  stated  that  the  old  welds  shown  were  made  over  a  year 
before  the  piece  broke  the  second  time. 

Fig.  1  is  shown  to  indicate  one  method  of  partly  overcoming 
shrinkage  strains  that  would  ordinarily  occur.  The  break 
does  not  extend  to  the  bottom  flange  of  the  crank-case.  The 
part  broken  out  was  in  four  small  pieces  when  received,  and 
in  welding  them  in,  the  edges  were  welded  first,  leaving  the 
section  B  about  1/16  inch  higher  than  its  original  location. 
Before  welding,  a  little  metal  was  added  to  the  edges  of  the 
holes  A  in  the  piece,  to  provide  for  the  elevation  above 
described,  so  that  the  holes  could  be  finished  to  their  original 
size.  The  bridge  between  the  holes  was  welded  first,  then  the 
sides,  and  after  that  the  center.  While  this  will  not  entirely 
remove  the  shrinkage  strains,  it  gives  a  certain  opportunity 
for  shrinkage  to  occur  without  causing  trouble.  In  this  in- 
stance, the  metal  was  of  good  quality  and  no  trouble  whatever 
was  experienced.  This  method  can  also  be  followed  at  times 
in  welding  badly  frozen  cylinder  water-jackets.  Of  course  it 
does  not  make  as  good  looking  a  job  as  if  the  surfaces  were 
left  in  their  original  location,  but  if  possible  to  do  it,  it  saves 
trouble. 

A  method  used  for  saving  the  babbitt  bearings,  and  also 
for  the  purpose  of  lining  up  the  bearing  that  was  broken  off 
as  shown  in  Fig.  4,  is  indicated  in  Fig.  3.  A  piece  of  3-inch 
seamless  tubing  was  clamped  in  the  bottom  bearing,  using  a 
piece  of  asbestos  paper  E  to  raise  it  slightly  above  its  original 
position  to  allow  for  shrinkage.  Additional  allowance  was 
made  by  raising  the  bearing  A  about  1/32  inch  vertically  above 
the  proper  position.  The  bottom  of  the  tube  was  plugged  with 
wet  asbestos,  and  it  was  then  filled  with  water.  Asbestos,  as 
shown  at  D,  was  packed  around  the  bearing  and  the  fire 
built  as  usual,  the  sheet  of  tin  H  being  placed  to  locate  the 
bottom  of  the  fire.  The  bricks  below  the  tin  are  simply  for 
the  purpose  of  supporting  the  fire.  The  bricks  above  the  tin 
surround  the  fire  and  confine  it  to  the  desired  location.  The 
break  was  at  C  and  is  more  clearly  shown  in  Fig.  4  which 
shows  the  finished  job.  The  metal  was  IVi  inch  thick  and 
the  break  12  inches  long.  When  tested  after  cooling,  it  was 
found  that  the  bearing  was  in  alignment  within  the  thickness 
of  a  piece  of  paper,  or  about  0.003  inch.  A  slight  scraping 
was  all  that  was  necessary  to  take  care  of  this. 

Fig.  5  shows  one  method  of  preserving  babbitt  bearings  in 
cases  where  the  part  is  to  be  heated  to  a  high  temperature. 
The  break  in  this  case  was  on  the  bottom  of  the  pump  body. 
It  is  evident  that  this  had  to  be  heated  quite  hot  in  order  to 
compensate  for  shrinkage.  This  was  done  in  a  furnace 
built  of  firebrick,  the  bearings  being  covered  at  A.  B.  C.  and  7> 
with  wet  asbestos,  and  the  channels  at  i'  and  F  plugged  with 
asbestos  to  keep  the  water  in  them  from  running  back  into 
the  fire.  These  precautions,  together  with  keeping  the  asbes- 
tos constantly  wet  and  the  channels  filled  with  water,  answered 
the  purpose  admirably  and  the  bearings  were  not  damaged. 

Figs.  6  and  7  show  a  method  that  can  be  frequently  em- 
ployed to  replace  a  bearing  so  that  it  is  very  nearly,  if  not 
absolutely,  in  its  original  position.     In   Fig.   6  two  pieces  of 


cardboard,  each  about  0.015  inch  thick,  have  been  placed  in  the 
two  sound  bearings.  The  broken-out  end  bearing  A  is  then  put 
in  place  without  the  use  of  any  cardboard,  a  mandrel  being 
held  in  bearings  A  and  C.  Bearing  A  is  held  against  the 
mandrel  by  means  of  <!!an]ps  and  the  nuts  of  the  bearing  cap 
studs.  It  is  evident  thai  this  raises  the  bearing  .1  slightly 
above  its  original  position.  This  compensates  for  the  shrink- 
age of  the  weld,  and  in  this  particular  case  no  finishing  was 
needed  except  a  little  scraping  of  bearing  .1.  The  three  bear- 
ings in  this  instance  are  of  different  sizes.  It  should  also  be 
stated  that  cold-rolled  steel,  while  it  is  quite  heavy,  is,  as  a 
general  rule,  cheaper  for  mandrels  than  tubing.  Of  course, 
if  many  crank-cases  of  one  kind  are  to  be  taken  care  of,  it 
will  be  better  to  use  tubing,  but  this  material  is  expensive 
and  for  ordinary  purposes  is  unnecessary. 
*     *     * 

EJECTING  WORK   FROM   THE  MILLING 
MACHINE   VISE 

At  W.  H.  Nichols  Co.'s  factory  in  Waltham,  Mass.,  a  great 
deal  of  accurate  milling  of  adding  machine  parts  and  similar 
devices  is  done.  Many  of  the  parts  are  of  sheet  stock,  requir- 
ing edge  milling  and  must  be  located  by  holes  that  have  pre- 
viously been  punched  or  drilled.  This  means  that  the  mill- 
ing fixture  must  have  pins  over  which  the  pieces  may  be 
located  by  means  of  the  previously  drilled  or  punched  holes. 
After  the  milling  cut  has  been  taken  across  the  work,  it  is 
often  difficult  to  remove  these  pieces  from  the  pins. 

The  illustration  shows  the  method  used  for  rapidly  strip- 
ping the  fixture  of  finished  parts.  Back  of  the  stationary 
vise  jaw  is  a  strip  of  steel  that  carries  the  ejecting  pins — 
three,  in  this  case.  These  pins  work  through  holes  in  the 
stationary  vise  jaw  directly  in  back  of  the  work.  The  ejecting 
pin  bar  runs  on  two  studs  that  extend  backward  from  the 
stationary  vise  jaw.  The  bar  is  operated  by  two  rods  at  the 
ends  of  the  bar  that  extend  through  both  vise  jaws.  Collars 
on  these  rods  are  struck  by  the  movable  jaw  as  it  opens,  and 
thus  the  ejecting  bar  and  its  pins  come  forward  and  strip  the 
work  from  the  locating  pins.  Spiral  springs  behind  the  col- 
lars on  the  operating  rods  push  the  ejecting  bar  and  the 
pins  out  of  the  way  as  soon  as  back  pressure  on  the  collars  is 
released.  The  work  is  thus  ejected  squarely  and  with  no 
effort  other  than   the  usual  operation  of  the  vise.     C.  L.  L. 


Milling   Machine   Vise    equipped   with   £jecting   Pi: 
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COST   OF   GAS   CUTTING 

BY   J     F.    SPRINGER- 

Some  figures  are  given  in  Table  I  relating  to  the  cost  of 
cutting  steel  by  the  oxy-hydrogen  method.  These  figures  are 
derived  from  or  based  on  an  authoritative  European  source. 
Oxygen  is  valued  at  two  and  one-half  cents  per  cubic  foot  and 
hydrogen  at  one  cent.  The  table  may  be  used  to  show  the 
cost  where  the  prices  of  these  gases  differ  from  those  here 
employed.  The  labor  is  taken  at  twenty  cents  an  hour.  Where 
the  cost  is  different,  the  table  will  still  furnish  basic  figures 
for  a  calculation  by  taking  the  change  into  account. 

Some  years  ago,  the  writer  made  a  calculation  of  the  cost  of 
cutting.  It  was  based  on  data  resulting  from  a  lot  of  miscel- 
laneous work.  That  is,  there  were  thirty-eight  cuts  varying 
in  area  from  1.56  to  75.6  square  inches.  The  average  was 
16.20  square  inches.  The  oxy-acetylene  method  of  cutting  was 
employed.  The  total  oxygen  consumption  amounted  to  195 
cubic  feet.  The  average  cut  required,  accordingly,  5.1  cubic 
feet  of  oxygen.  Assuming  the  average  cut  to  have  been  4 
inches  siiuare,  we  have  this  consumption  for  a  lineal  length  of 
one-third  foot  for  work  4  inches  thick.  Referring  now  to 
Table  I,  we  find  that  16.3  cubic  feet  of  oxygen  was  required 
to  cut  one  lineal  foot  of  steel  4  inches  thick.  For  one-third 
lineal  foot,  we  get  5.4  cubic  feet.  There  is,  accordingly,  pretty 
close  harmony  in  the  two  cases;  that  given  by  the  table  and 
that  derived  from  the  thirty-eight  miscellaneous  cuts.  Refer- 
ence to  Table  I  will  show  that  for  work  thicker  than  one  inch, 
the  oxygen  becomes  a  very  decisive  factor.  It  costs  more  per 
foot  all  the  time,  but  for  the  heavier  work  the  amount  becomes 
rapidly  greater  relatively  as  the  work  increases  in  thickness. 
The  cutting  of  round  bars  is  naturally  a  different  proposi- 
tion. Table  II  gives  some  practical  information  as  to  costs. 
As  before,  it  is  the  oxy-hydrogen  procedure  that  is  used;  and 
llie  labor  is  taken  at  twenty  cents  per  hour,  the  oxygen  at 
two  and  one-half  cents  per  cubic  foot,  and  the  hydrogen  at 
one  cent.  We  find  from  this  table  that  4.S  cubic  feet  of  oxygen 
is  required  to  cut  a  4-inch  bar.  Here  the  area  of  the  cut  is 
12.6  square  inches.  Compare  this  with  the  consumption  for  4- 
inch  plate.  Table  I  gives  16. :5  cubic  feet  as  the  amount  of 
oxygen  required  tor  a  lineal  foot,  or  1.36  cubic  foot  per  lineal 


TABLE  II.    COST  OF  CUTTINU  STEEL  BARS  OF  CIRCULAR 
SECTION  BY  THE  OXY-HYDROGEN  PROCESS 


A(l(lip»n:   018  W.   l.SOdi  St.,    New   York   City. 

TABLE  I.    COST  OF  CUTTING  STEEL  PLATE  BY  THE 
OXY-HYDROGEN    PROCESS 
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0.1S60 

0.1933 

2.00 

2'.2 

0.0073 

2.7 

7.1 

0.2045 

0.2118 

2.20 

2.5 

0.O0S3 

3.0 

7.9 

0.2275 

0.2358 

2.40 

2.5 

0.0083 

3.1 

8.7 

0.2485 

0.2568 

2.60 

2.5 

0.00S3 

3.2 

9.7 

0.2745 

0.2S2S 

2.S0 

2T> 

0.00S3 

3.4 

10.4 

0.2940 

0.3023 

3.00 

2.5 

0.00S3 

3.5 

11.4 

0.3200 

0.32S3 

3.20 

2.9 

0.0097 

3.7 

12.4 

0.3470 

0.3567 

3.60 

2.9 

0.0097 

3.8 

14.2 

0.3930 

0.4017 

4.00 

2.9 

0.0097 

4.0 

16.3 

0.4475 

0.4572 

5.00 

2.9     i 

0.0097 

4.1 

21.8     1 

0.5860 

0.5957 

6.00 

2.9 

0.0097 

4.5    1 

27.7     1 

0.7375 

0.7472 

7.00 

3.7 

0.0123 

4.7 

33.6     1 

0.8870 

0.8993 

S.OO 

3.7 

0.0123 

5.0 

39.5     1 

1.0375 

1.0498 

9.00 

3.7 

0.0123 

5.4    1 

45.5     1 

1.1915 

1.203S 

10.00 

3.7 

0.0123 

5.9    1 

53.1     1 

1.38G5 

1.3988 

Ariiounl 

Amount 

a  meter. 

Time. 

H.vUro- 

of  Oxy- 
gen. 
Cubic 

Cost  of 

Ijibor 

ToUI 

Incbcs 

Cnble 

Ga« 

Cost 

Co«t 

Feet 

0.8 

0.3 

0.5 

0.7 

0.0225 

0.0010 

0.0235 

1.6 

0.4 

0.6 

0.7 

0.0235 

0.0013 

0.0248 

2.4 

1.0 

0.8 

2.1 

0.0605 

0.0033 

0.0638 

4.0 

1.2 

1.7 

4.8 

0.1370 

0.0040 

0.1410 

U  j-l <v 

inch.  Now  12.6  square  inches  will  be  the  area  of  the  cut, 
when  the  torch  has  proceeded  3.15  inches.  Multiplying  3.15 
and  1.36,  we  get  4.28  cubic  feet  for  a  4-inch  cut  having  an  area 
of  12.6  square  inches.  This  is  a  little  less  than  the  require- 
ment for  a  round  cut  of  equal  area,  but  the  difference  is  not 
great.  Hence  we  may  formulate  tentatively,  the  rule  that  it 
takes  the  same  amount  of  oxygen  to  cut  a  given  area  in  work 
of  a  given  thickness,  whatever  be  the  form  of  the  cross-sec- 
tion cut.  In  applying  this  rule,  be  careful  to  take  the  maxi- 
mum thickness  as  the  basis. 

We  have  found  that  our  figures  show  a  small  advantage  in 
favor  of  work  of  even  thickness.  This  becomes  more  pro- 
nounced, apparently,  when  we  take  small  work.  Consider  a 
round  bar  1.6  inch  in  diameter;  and  plain  plate  1.6  inch  in 
thickness.  A  cut  1 ' ,  inch  long  in  the  plate  will  have  an  area 
of  2  square  inches.  So  also  will  a  cut  clear  across  the  round 
bar.  Table  I  shows  that  1.0-inch  plate  requires  5.7  cubic  feet 
of  oxygen  per  lineal  foot  of  cut;  so  that  1',  inch  will  re- 
quire 0.594  cubic  foot.  Table  II  shows  that  0.700  cubic  foot 
will  be  required  for  cutting  through  the  1.6-inch  round  bar. 
Nevertheless,  the  rule  may  be  taken  as  a  fair  guide.  It  will 
be  a  pretty  safe  guide,  if  we  calculate  a.cording  to  the  table 
for  round  work.  That  work  of  uniform  thickness  should  con- 
sume less  oxygen  than  the  same  area  of  cut  where  the 
thickness  varies  should  not  surprise  us.  There  Is  the  same 
amount  of  steel  to  be  cut  away;  but  we  should  expect  wastage 
with  changes  in  thickness. 

Such  tables  as  the  foregoing  serve  a  number  of  purposes 
They  give  us  an  idea  of  the  cost  of  work  in  advance.  Again. 
if  we  are  doing  work  covered  by  the  tables,  they  enable  us  to 
determine  whether  our  results  are  in  accord  with  approved 
practice.  Finally,  such  tables  may  prove  serviceable  In  cus- 
tom cutting,  satisfying  the  customer  as  to  variations  in  price. 

A  condition  of  all  cutting  is  that  the  metal  upon  which  the 
high-pressure  oxygen  plays  shall  be  at  a  high  temperature. 
The  necessity  for  the  flame  heating  the  path  sets  a  limit 
upon  the  speed  of  advance.  Next,  the  amount  of  oxygen  sup- 
plied by  the  cutting  jet  must  l)e  enough  to  convert  the  iron 
into  magnetic  oxide.  Consequently,  with  a  given  cutting  torch, 
there  must  be  a  certain  pressure  which  corresponds  with  the 
speed  determined  by  the  heating  flame,  a  pressure  sufBclent 
to  supply  the  right  amount  of  oxygen.  Possibly,  a  certain 
amount  of  force  is  required  to  drive  out  the  oxide.  Neverthe- 
less, there  will  be  a  pretty  definite  pressure  corresponding  to 
the  heat  capacity  of  the  heating  flame.  A  stronger  pressure 
will  be  useless  and  occasion  waste;  a  weaker  pressure  will 
require  the  forward  speed  to  fall  below  its  possibilities.  Kco- 
nomical  cutting  must  find  the  proper  pre.ssure.  With  a  given 
torch,  it  will  vary  with  the  thickness  of  the  work.  etc.  We 
have  here  an  explanation,  in  part  at  least,  of  the  greater 
amount  of  oxygen  required  when  the  thickness  varies. 

A  new  white  metal  alloy  of  high  luster,  capable  of  taking 
a  brilliant  polish  and  closely  resembling  silver  In  appearaoce, 
consists  of  70  per  cent  copper,  15  per  cent  nickel.  9  per 
cent  zinc.  4.3  per  cent  tin,  and  1.7  per  cent  lead.  The 
alloy  Is  made  as  follows:  The  nickel  Is  first  melted  with  a 
flux  of  silica,  and  half  of  the  copper  Is  added  Rradu.illr  and 
mixed,  after  which  the  remainder  of  copper  is  adde<l.  The  7.inc 
Is  then  quickly  plunged  beneath  the  surface  of  the  molten 
metal  which  is  stirred  rapidly  until  the  whole  Is  melted. 
The  lead  and  tin  are  added  last  while  liquid.  The  metal  is 
stirred  and  brought  to  a  temperature  of  about  1700  degrees  F., 
after  which  it  is  poured  Into  Ingot  molds. 
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DESCRIPTION    OF    APPARATUS    AND    METHODS    USED    FOR    WELDING    LEAD    PLATES 

BY  JAMES    F.  HOBAHT- 


IKAU  burning  may  be  dulined  as  a  form  of  autogenous 
welding,  wiiereby  tlie  parts  to  be  united  are  joined  by 
■*  melting  metal  between  them.  This  molten  metal  is 
jbtained  by  heating  the  end  of  a  strip  of  lead  of  the  same 
composition  as  that  of  the  lead  plates  to  be  united.  The  ad- 
dition of  metal  at  the  joint  is  not  actually  necessary,  but 
it  serves  to  replace  the  material  that  was  cut  away  before 
welding,  and  the  cutting  away  of  metal  at  the  point  of  frac- 
ture is  a  desirable  practice,  as  it  enables  the  welder  to  work 
more  rapidly  and  do  better  work. 

The  term  "lead  burning"  is  really  a  misnomer  and  should 
never  have  come  into  use,  because  the  lead  is  not  burned  so 
long  as  the  welder  does  his  work  properly.  It  would  be  just 
as  proper  to  call  the  welding  of  iron  or  steel  with  the  oxy- 
acetylene  flame  "iron  burning"  or  "steel  burning,"  as  to  call 
the  process  of  welding  lead  by  the  oxy-hydrogen  flame  "lead 
burning."  The  operation  is  essentially  one  of  welding  the 
lead  with  heat  furnished  by  the  combustion  of  hydrogen,  and 
the  technique  of  the  operation  is  almost  exactly  the  same  as 
that  of  ordinary  oxy-acetylene  welding.     Indeed,  lead  burning 


heats  a  small  portion  of  it  so  that  a  drop  of  molten  lead  will 
fall  into  the  joint  at  B  at  the  instant  that  the  temperature  of 
the  lead  at  each  side  of  the  groove  has  been  raised  to  the 
melting  point  and  is  about  to  be  changed  to  the  molten  con- 
dition. I'ut  at  the  instant  that  the  drop  of  lead  falls  into  the 
groove  the  flame  is  whisked  to  one  side  and  the  drop  of  molten 
metal  breaks  through  the  heated  surface  at  each  side  of  the 
groove,  uniting  with  the  metal  In  the  plates.  The  welder  care- 
fully observes  the  falling  of  the  drop  of  lead  and  its  union 
with  the  metal  in  the  plates,  and  if  there  is  the  least  indica- 
tion that  all  the  metal  has  not  united  properly,  he  applies 
the  flame  at  that  point  for  a  sufficient  length  of  time  to  remelt 
the  metal  and  allow  it  to  flow  together. 

An  attempt  has  been  made  at  C  to  show  the  perfect  union 
of  a  drop  of  lead  with  the  metal  in  the  plates.  It  will  be 
seen  that  this  is  quite  different  from  the  well  defined  line 
between  the  drop  of  metal  and  plates  as  shown  at  D  and  E. 
The  latter  condition  results  when  the  temperatures  of  the  drop 
of  metal  and  the  metal  in  the  plates  are  not  the  same  or  where 
the   temperature  has   not  been   raised   sufficiently;    but    at    C 


Figs.  1  to  3.     "Burning"  a  Joint,  starting  a  '•Burn."  and  Joint 


ed"  witliout  beveling  Plates 


may  be  effectively  performed  with  an  oxy-acetylene  welding 
torch,  and  a  skillful  welder  will  soon  learn  the  art  of  lead 
burning,  using  the  same  torch  with  which  he  welds  iron  or 
steel;  but  great  care  must  be  taken,  because  the  temperature 
of  the  oxy-acetylene  flame  is  really  too  high  for  working  on 
lead. 

However,  this  article  is  concerned  with  the  standard  method 
of  lead  burning,  and  for  this  purpose,  the  gases  used  in  the 
torch  consist  of  hydrogen  under  a  pressure  of  from  one  to 
two  pounds  per  square  inch  and  air  under  about  the  same 
pressure.  The  torch  in  which  the  hydrogen  is  burned  is 
designed  to  mix  the  hydrogen  and  air  in  the  correct  propor- 
tion, and  a  jet  tube  in  the  burner  directs  the  flame  against 
the  work  at  the  desired  point.  To  obtain  satisfactory  results. 
the  flame  must  have  a  very  fine  point.  Pig.  1  shows  the 
method  usually  employed  in  joining  two  sheets  of  lead,  the 
procedure  being  as  follows:  The  edges  of  the  sheets  are  first 
beveled  at  A  so  that  a  small  trough  is  formed  with  an  included 
angle  of  from  24  to  30  degrees.  The  welder  then  starts  at 
one  end  of  this  trough  B,  and  the  oxy-hydrogen  flame  is 
allowed  to  play  against  the  edges  of  the  work  until  the  sur- 
faces of  the  lead  are  softened  almost  to  the  running  point. 

Considerable  judgment  is  required  to  determine  the  exact 
Instant  at  which  the  lead  is  on  the  point  of  melting,  and  the 
ability  to  do  this,  hour  after  hour  throughout  the  working  day, 
can  only  be  acquired  as  the  result  of  wide  experience.  Just 
before  the  lead  comes  to  the  melting  point,  the  welder  brings 
his  strip  of  lead  or  so-called  "solder  stick"  into  the  flame  and 
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the  temperatures  were  correct,  with  the  result  that  the  lead  in 
the  drop  united  with  the  lead  in  the  plates  in  such  a  way 
that  no  junction  line  can  be  seen.  In  fact,  there  is  no  line  of 
connection  or  anything  that  can  properly  be  called  a  point,  as 
the  metal  has  united  to  form  a  homogeneous  body.  This  is 
the  condition  which  will  be  produced  by  a  skillful  lead  burner. 

From  B  to  C  are  shown  several  small  globules  of  lead  that 
have  been  melted  into  the  joint  and  allowed  to  unite  with  the 
lead  plates.  It  will  be  noted  that  these  completely  fill  the 
groove.  If  all  of  the  drops  are  of  the  same  size,  and  are 
deposited  in  a  straight  line,  it  indicates  that  the  work  was 
done  by  a  skillful  lead  burner;  and  although  the  beginner  may 
secure  a  strong  and  perfect  joint  between  the  plates,  it  is 
probable  that  the  drops  of  lead  that  he  deposits  in  the  joint 
will  be  of  irregular  shape  and  size,  and  will  not  be  in  a 
straight  line. 

Fig.  2  shows  how  a  joint  may  be  started,  and  also  illustrates 
some  troubles  which  may  be  experienced  by  a  lead  burner. 
At  F  the  flame  was  applied  to  the  work  for  too  long  a  time 
with  the  result  that  some  of  the  lead  (?  has  melted  and  run 
out  of  the  joint.  This  must  be  replaced  from  the  "solder 
stick"  and  causes  a  loss  of  both  time  and  material.  The  bole 
shown  at  H  was  caused  by  holding  the  flame  on  one  side  of  the 
joint  too  long  with  the  result  that  the  metal  melted  and 
flowed  away  at  the  point  7.  This  condition  will  cause  irregu- 
larity in  the  finished  seam  and  remain  as  a  permanent  indica- 
tion that  the  work  was  done  by  a  careless  or  inexperienced 
operator. 

It  will  be  noticed  that  at  J  the  edge  of  the  sheet  has  not 
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been  melted  back;  it  is  still  in  line  with  the  unwelded  part  of 
the  plate  and  there  is  a  probability  that  a  leak  may  be  found 
at  this  point  when  the  completed  joint  is  tested.  The  most 
skillful  welders  melt  the  edges  of  the  plates  back  far  enough 
to  be  sure  that  all  the  beveled  edges  of  the  metal  have  been 
heated  to  the  melting  point.  It  is  possible  to  heat  the  edges 
of  the  plates  so  accurately  that  the  metal  will  unite  with  the 
drop.s  of  lead  without  actually  melting  back  the  beveled  edges; 
but  the  safer  plan  is  to  melt  the  lead  l)ack  at  each  side  of 
the  joint  for  at  least  l/:{2  inch,  in  order  to  be  sure  that  a 
perfect  union  has  been  obtained. 

Fig.  3  shows  the  result  of  attempting  to  burn  a  joint  with 
square  edged  plates.  This  method  may  be  employed  on  very 
thin  plates  but  there  is  always  a  large  element  of  doubt  as 
to  whether  a  perfect  joint  will  be  secured.  In  fact,  you  cannot 
trust  a  joint  made  widi  s(|uare  edged  plates  and  the  chances 
are  heavily  against  securing  a  perfect  union  of  the  metal  where 
this  plan  is  followed.  In  attempting  to  weld  two  square  edged 
plates,  the  lead  burner  starts  at  end  K  and  must  melt  the  top 
edge  of  the  plate  before  the  lower  edge  can  be  heated.  By 
the  time  that  some  point  L  is  reached,  other  difficulties  will 
be  encountered.  Kor  one  thing,  he  will  find  himself  severely 
handicapped  by  having  to 
drive  the  heat  down  through 
a  layer  of  molten  metal  in 
order  to  heat  the  plates  to 
their  lower  edges,  and  there 
is  no  way  of  overcoming  this 
difficulty.  The  result  is  that 
there  is  likely  to  be  a  large 
part  of  the  lower  edges  of  the 
plates  which  has  not  been 
properly  joined.  But  where 
the  plates  have  been  beveled 
at  the  edges,  as  previously 
described,  the  welding  is  done 
at  the  lower  edges  first,  and 
a  strong  and  uniform  joint  is 
secured. 

The  apparatus  used  for  lead 
burning  consists  of  a  burner 
provided  with  two  lines  of 
rubber  tubing  about  Vi  inch 
In  diameter,  which  connect 
the  burner  with  suitable 
sources  of  air  and  hydrogen. 
Rubber  tubes  from  50  to  75 
feet  long  are  sometimes  used 
in  order  to  give  the  welder 
sufficient  latitude  to  work  in- 
side of  large  tanks.  Meta! 
pipes  may  be  used  for  part  of 
the  distance,  but  it  will  usually  be  found  more  satisfactory  to 
provide  a  sufficient  length  of  rubber  tubing  to  reach  from  the 
source  of  oxygen  and  hydrogen  to  the  most  remote  point  at 
which  welding  is  to  be  done.  The  hydrogen  generator  should 
be  located  out  of  doors  because  it  gives  otT  noxious  gases  while 
in  operation.  The  hydrogen  may  be  stored  in  i)ressure  tubes 
and  delivered  through  a  reducing  valve  which  will  maintain 
the  pressure  between  one  and  two  pounds  per  square  inch. 
The  air  supply  may  be  obtained  by  any  convenient  method. 
A  hand  pump  can  be  used  where  power  is  not  available,  but 
In  most  cases  a  little  motor  pump  will  give  satisfactory  re- 
sults. A  small  gasoline  engine  will  be  found  satisfactory  for 
driving  the  air  pump  if  no  other  source  of  power  is  available. 

Fig.  4  shows  the  arrangement  of  a  hydrogen  generator 
of  the  type  used  for  lead  burning.  This  is  usually  constructed 
of  1-inch  boards  screwed  together  with  brass  screws,  as  iron 
is  quickly  corroded  by  the  acid  fumes.  The  inside  of  the 
generator  is  covered  with  lead,  and  the  seams  between  adjacent 
lead  plates  should  V)e  burned  together,  as  the  tin  contained  in 
solder  would  be  quickly  attacked  by  the  sulphuric  acid  used  in 
producing  the  hydrogen  gas.  The  generating  apparatus  con- 
sists of  two  tanks  located  one  above  the  other;  and  the  verti- 
cal distance  between  these  tanks  regulates  the  amount  of 
pressure  on  the  hydrogen.     The  two  tanks  .1   and  /?  are  nia<le 
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about  s  inches  wide  by  8  inches  high  by  24  inches  long  and 
are  furnished  with  a  lead  lining  C.  The  lower  tank  has  an 
inlet  D  fitted  with  a  screw  cap  which  may  be  removed  for 
charging  the  tank  with  dilute  sulphuric  acid.  A  similar  open- 
ing is  provided  at  £  for  cleaning  out  the  tank  and  removing 
the  residual  sludge  which  remains  from  the  spent  chemicals. 
The  grating  /'  is  made  of  wood  or  metal  bars  covered  with 
lead,  and  this  grating  supports  the  iron  or  zinc  G  which  reacts 
with  the  sulphuric  acid  to  generate  hydrogen  gas. 

Valve  //  provides  for  shutting  off  the  flow  of  hydrogen 
when  the  apparatus  is  not  in  use  and  there  is  a  second  valve 
at  the  burner  that  is  used  for  the  same  purpose;  but  valve  H 
should  always  be  closed  when  it  is  required  to  shut  the  gas  off 
for  a  considerable  period  of  time  in  order  to  relieve  the  rubber 
tubing  from  strain.  The  arrangement  of  the  rubber  tubing 
and  the  method  of  connection  are  shown  at  /.  A  pipe  J  con- 
nects the  upper  and  lower  compartments  of  the  generator, 
the  entrance  of  pipe  J  into  the  upper  compartment  being 
just  flush  with  the  lead  lining  at  I.  to  which  it  is  joined  by 
burning.  It  will  be  obvious  that  pipe  J  must  be  made  of  lead 
and  that  it  must  also  be  tightly  joined  to  the  lining  of  the 
lower  compartment  into  which  the  pipe  projects  almost  to 
the  bottom,  as  shown  at  K. 

The  method  of  operating 
the  generator  may  be  briefly 
described  as  follows:  The 
iron  or  zinc  G  is  placed  in 
position  on  the  grating  F,  and 
clean-out  pipe  /;  and  valve  H 
are  tightly  closed.  Sulphuric 
acid  diluted  with  water  is 
next  poured  into  the  genera- 
tor through  opening  D  until 
tank  A  has  been  filled  within 
al)out  2  inches  of  the  top.  The 
introduction  of  the  acid 
should  be  done  as  rapidly  as 
possible,  after  which  opening 
II  is  closed  immediately,  as 
hydrogen  gas  is  liberated  the 
instant  the  acid  comes  into 
>  imtact  with  the  metal  at  G. 
As  the  gas  is  generated  it 
rises  through  the  li(|uid  and 
soon  fills  the  space  at  the  top 
of  tank  A.  Continued  libera- 
tion of  gas  causes  pressure  to 
be  set  up  in  tank  .1.  which 
results  in  forcing  a  portion 
of  the  liquid  up  through  pipe 
J  into  upper  i-ompartment  B 
of  the  generator.  In  case 
none  of  the  gas  is  drawn  off  through  valve  //.  more  and  more 
of  the  liquid  will  be  driven  up  into  tank  B  until  the  level  of 
the  liquid  in  tank  A  has  fallen  below  the  level  of  grating  /', 
with  the  result  that  metal  G  is  removed  from  contact  with 
the  acid,  which  causes  the  generation  of  hydrogen  to  be  auto- 
matically stopped. 

Should  it  happen,  however,  that  any  of  the  metal  C  falls 
through  the  grating  into  the  bottom  of  tank  A.  generation  of 
hydrogen  will  continue  until  the  piece  of  metal  is  entirely 
oxidized.  This  continued  generation  of  hydrogen  will  result 
in  driving  the  liquid  up  through  pipe  J  into  upper  compart- 
ment Ji  until  the  lower  end  of  pipe  J  is  uncovered.  This  will 
allow  hydrogen  to  escape  through  pipe  J  into  the  upper  com- 
partment of  the  generator,  from  which  it  escapes  through 
vent  il  provided  for  that  purpose.  Vent  31  also  provides  for 
the  escape  or  entrance  of  air  as  the  liquid  enters  or  leaves  com- 
partment /?.  In  this  way  pressure  is  maintained  upon  the 
hydrogen  gas.  the  amount  of  pressure  being  determined  by 
the  difference  of  level  of  the  liquid  in  compartments  A  and  B 
of  the  generator.  The  arrangement  is  such  that  the  pressure 
is  usually  a  little  over  one  pound  per  square  inch.  When  all 
of  the  liquid  is  forced  up  into  compartment  B.  the  pressure 
will  naturally  be  somewhat  higher  than  it  is  when  most  of  the 
liquid  is  in  compartment  .1.  but  the  maximum  variation  is  not 
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more  than  eight  or  nine  ounces  and  exerts  little  effect  upon 
the  action  of  tlie  flame  at  the  welding  point. 

When  hydrogen  gas  is  drawn  off  from  tank  A,  especially  if 
it  is  drawn  off  faster  than  the  gas  is  being  generated,  liquid 
flows  down  through  pipe  J  into  the  lower  compartment  A, 
so  that  the  action  of  the  generator  Is  entirely  automatic  as 
long  as  the  supply  of  metal  (1  and  dilute  sulphuric  acid  lasts. 
Vent  tube  M  may  be  closed  with  a  pipe  cap  through  which 
several  small  holes  have  been  drilled,  to  prevent  large  pieces 
of  dirt  and  insects  from  flnding  their  way  into  the  tanks. 

Since  the  development  of  the  method  of  generating  acety- 
lene by  the  chemical  reaction  of  calcium  carbide  and  water, 
the  apparatus  used  for  lead  burning  has  been  materially  sim- 
plified by  the  substitution  of  acetylene  gas  for  hydrogen.  In 
the  most  modern  lead  burning  outfits,  the  blower  or  pump  for 
supplying  the  necessary  amount  of  air  has  also  been  dispensed 
with  and  a  tank  of  compressed  air  is  substituted,  which  has  a 
suitable  reducing  valve  to  regulate  the  pressure.  Figs.  5  and  6 
illustrate  a  modern  lead  burning  torch  and  a  complete  lead 
burning  outfit,  respectively,  these  equipments  being  of  the 
type  manufactured  by  the  Prest-0-Lite  Co.  of  Indianapolis, 
Ind.  Pig.  G  shows  a  regular  oxy-acetylene  welding  outfit  pro- 
vided with  a  bench  regulating  block,  acetylene  and  oxygen 
tanks,  and  suitable  reducing  valves.  To  change  this  outfit 
for  use  in  lead  burning,  the  oxygen  cylinder  is  replaced  by  a 
tube  of  compressed  air  or  the  torch  may  be  supplied  with 
air  by  any  convenient  method.  The  ordinary  welding  torch 
may  be  used,  or  a  more  simple  torch  may  be  employed.  Fig.  5 
shows  a  torch  of  simple  design,  especially  intended  for  use  in 
lead  burning  operations;  It  is  not  provided  with  the  adjusting 
valve  required  on  the  oxy-acetylene  torch,  and  the  combustion 
of  acetylene  is  effected  by  supplying  air  to  the  torch  In  place 
of  pure  oxygen.  This  reduces  the  intensity  of  the  temperature 
of  the  flame  to  such  a  degree  that  It  is  suitable  for  melting 
lead  without  causing  excessive  oxidation  or  danger  of  melting 
the  metal  too  rapidly. 


DESIGN   OF  BACK-GEARS 

BY   M.   R.   BOWERMAN* 

The  following  method  will  be  found  useful  for  determining 
the  number  of  teeth  in  each  of  the  gears  of  a  back-geared  train, 
or  in  any  other  train  of  gears  where  the  center  distance  is 
the  same  for  each  pair  of  wheels.  The  method  is  based  on 
the  assumption  that  the  pitch  of  the  teeth  is  the  same  for  all 
pairs  of  gears.  Suppose  it  is  desired  to  determine  the  num- 
ber of  teeth  for  each  of  the  gears  in  a  set  of  back-gears  which 

1 
are  to  have  a  ratio  of  — .     The  familiar  arrangement  of  a  set 

N 
of   back-gears   is  shown   diagrammatically   in   Fig.   1,   and   to 
determine  the  number  of  teeth  for  the  wheels,  the  required 

1 
ratio  —  is  factored  into  two  equivalent  ratios  as  follows: 
N 

111 

X       0       P 

The  sum  of  the  number  of  teeth  in  either  pair  of  wheels  is 
given  by  the  following  formula: 

Number  of  teeth  =  A'  (0  4-  1)  X  (P  +  1). 

The  value  of  the  factor  K  is  such  that  for  the  smallest  sizes 


of  gears  which  can  be  used,  it  will  reduce  the  product 
(0-fl)  X  (P  +  1)  to  a  whole  number.  There  will,  of  course, 
frequently  be  a  minimum  limit  to  the  size  of  the  smallest  gear 
which  will  call  for  the  use  of  a  higher  value  of  K  than  that 
which  is  actually  required  to  reduce  the  preceding  product  to 
an  integral  number. 

The  use  of  this  method  will  be  better  understood  by  illus- 
trating its  application  in  an  actual  problem  of  gear  design. 
Example  1:     Suppose  it  is  required  to  design  a  set  of  back- 

1 
gears   which   have   a   ratio   of  — .     Factoring   this   ratio,   we 
56 
111 
obtain  —  =  —  X  — .       The   sum   of  the   number   of  teeth    in 
56        7         8 

72 

either   pair   of  gears   is    1    (7  +  1)  X  (S  +  l)=72.     = 

7-fl 
9  =  number  of  teeth  in  one  pinion.     The  number  of  teeth  in 

72 

the  mate  for  this  pinion  is  72  —  9  =  63.     =S  =  number 

S  +  1 
of  teeth  in  the  other  pinion.    The  number  of  teeth  in  the  mate 
for  this  pinion  is  72  —  8  =  64.    As  a  check  of  the  accuracy  of 
this  solution,  the  following  proof  may  be  employed:     9  +  63  = 
S  -|-  64  =  72,  which  is  the  sum  of  the  number  of  teeth  in  each 

9         8         1 
pair  of  gears;   and  — X —  =  — ,  which  is  the  required  ratio 

63       64       56 
for  the  back-gear. 

The  following  explains  the  use  of  the  method  in  a  case 
where  it  is  necessary  to  employ  a  fractional  value  for  the  fac- 
tor K  in  order  to  obtain  an  integral  value  for  the  sum  of  the 


f 


Fig.   6.     Complete   Lead  Burning   Outfit   in   which   Air  and   Acetyle 
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number  of  teeth  in  either  pair  of  gears: 


1 


Example  2:     Suppose  the  required  ratio  of  gears  is  — .     To 

17 
factor  this  fraction,  It  is  necessary  to  multiply  and  divide  by 
some  number,  say  5;  and  using  2'/i;  as  the  value  of  K,  the  sum 
of  the  number  of  teeth  in  each  pair  of  gears  is  found  to  be: 

17  \  5        22  66 

2%   (   —  +  1   )   X    (  5  +  1 )  =  —  X  —  X  6  =  66.   —     =  15  = 

5  /  2         5  22 


number  of  teeth  in  one  jiinioii.     The  number  of  teeth  in  the 

60 
mate   of   this    pinion    is    00  —  15^51.     —  =  11  =  number    of 

6 
teeth  in  the  other  pinion;  and  66  — 11  =  55  =  number  of  teeth 
in  the  mate  of  this  pinion.     As  a  checlc  on  the  accuracy  of  the 

15       11        1 
result,    we    have    15  +  51  =  11  +  55  =  66;    and    — X —  =  — ■ 

51       55       17 
which  is  the  required  ratio. 

The  same  method  may  be  employed  in  determining  the 
numbers  of  teeth  in  the  gears  of  a  train  composed  of  any 
number  of  pairs  of  wheels,  provided  the  center  distances  are 
the  same  for  all  pairs  of  wheels.  Such  a  condition  is  shown 
in  Fig.  2  for  a  train  composed  of  throe  pairs  of  gears,  and  the 
following  example  explains  the  use  of  the  method  in  determin- 
ing the  numbers  of  teeth  in  each  of  the  wheels  in  the  trans- 
mission shown  in  this  illustration: 

1 
Example  S:     Suppose  the  required  ratio  of  train  is  — .     To 

79 
1         1        16 
factor,  we  multiply  and  divide  by  10  and  obtain —  X  —  X  — . 

4         4        79 
16 
Using  the  value  of  • —  for  the  value  of  factor  A',  the  sum  of 

25 
the  numbers  of  teeth  in  each  pair  of  wheels  is   found  to  be 
16  /79         \ 

—  (4  +  1)  (4  +  1)( h  1  )  =  95.  Then  following  the  method 

25  \10  / 

of  procedure  already  explained  in  Example  2,  we  find  the  fol- 
lowing values  for  the  three  pairs  of  gears  which  compose  the 

19    19  16 

train:   — ,  —  and  — -. 
76    70  79 

In  case  gears  of  different  pitches  are  to  be  used  for  the 
illfl'erent  pairs  of  wheels  in  a  train,  the  numbers  of  teeth  may 
be  calculated  by  the  above  method  by  first  assuming  the  same 
pitch  for  all  of  the  gears  in  the  train.  For  the  required  pitch, 
the  number  of  teetli  in  each  pair  of  wheels  is  then  obtained 
by  multiplying  the  previously  determined  value  of  the  num- 
ber of  teeth  by  the  ratio  of  the  assumed  diametral  pitch  to 
llic  diametral  pitcli  wliich  it  is  required  to  employ. 
*     •     * 

PRACTICAL   APPLICATION   OF   THE 

METRIC    SYSTEM 

During  tlie  past  year  the  metric  sy.stiMii  of  measurement 
hiis  been  used  to  a  much  greater  extent  than  formerly  in  the 
United  States,  due  to  the  manufacture  of  munitions  of  war  for 
lOuropean  nations  employing  this  system.  For  this  reason  it 
may  be  of  value  to  give  a  few  of  the  principal  facts  relating 
lo  the  application  of  the  metric  system  in  practical  shop  and 
drafting-room  work.  In  doing  so,  we  are  concerned  primarily 
with  the  metric  system  of  length  measurements,  as  this  Is 
the  only  part  of  the  system  with  which  the  draftsman  and 
machinist  come  into  direct  contact. 

The  United  States  by  an  Act  of  Congress  in  1SG6  legalized 
the  metric  system  of  weights  and  measures  in  this  country, 
and  it  is  one  of  the  most  peculiar  paradoxes  that  the  metric 
system  is  the  only  one  that  is  legalized  by  Congress  for  use 
in  this  country.  In  legalizing  the  system.  Congress  decided 
that  one  meter  is  equal  to  :i0.;!7  inches.  There  is  a  slight  dis- 
crepancy between  this  value  and  that  considered  as  the  Impe- 
rial British  standard,  which  according  to  the  Encyclopaedia 
lirittnnicit.  Volume  XXVIII.  page  4S9,  makes  one  meter  equal 
to   39.37011:!    inches.     For   onlinary    prarlical    work,   however. 


this  difference  is  not  great  enough  to  be  of  any  importance. 
Nevertheless,  it  is  a  peculiar  state  of  affairs  that  Congress 
decided  upon  an  equivalent  for  the  meter  different  from  that 
recognized  by  the  rest  of  the  world. 

The  length  units  of  the  metric  system  that  are  most  gener- 
ally used  in  connection  with  any  work  relating  to  mechanical 
engineering  are  the  meter  (39.37  inches),  the  centimeter 
(0.3937  inch),  and  the  millimeter  (0.03937  inch).  One  meter 
equals  100  centimeters  or  1000  millimeters.  The  decimeter  is 
not  commonly  used  as  a  length  measurement.  On  mechani- 
cal drawings  all  dimensions  are  generally  given  in  millime- 
ters, no  matter  how  large  they  may  be.  In  fact,  dimensions  of 
such  machines  as  locomotives  and  large  electrical  apparatus 
are  given  exclusively  in  millimeters.  This  practice  is  adopted 
to  avoid  mistakes  due  to  misplacing  decimal  points,  or  mis- 
reading dimensions  if  other  units  are  used  as  well.  When 
dimensions  are  given  in  millimeters,  the  majority  can  be  given 
without  resorting  to  decimal  points,  as  a  millimeter  is  only  a 
trifle  more  than  1/32  inch.  Only  dimensions  of  precision  need 
be  given  in  decimals  of  a  millimeter;  such  dimensions  are 
generally  given  in  hundredths  of  a  millimeter — for  example. 
0.02  millimeter,  which  is  equal  to  0.0008  Inch.  As  0.01  milli- 
meter is  equal  to  0.0004  inch,  it  is  seldom  that  dimensions 
would  be  given  with  greater  accuracy  than  to  hundredths 
of  a  millimeter. 

Drawings  made  to  the  metric  system  are  not  made  to  scales 
of  V-i,  Vi.  M,  etc.,  as  in  the  case  of  drawings  made  to  the 
English  system.  If  the  object  cannot  be  drawn  full  size.  It 
is  generally  drawn  one-fifth  size,  and,  if  this  is  too  large,  it  Is 
drawn  one-tenth  size.  In  exceptional  cases,  when  very  large 
objects  are  to  be  shown  on  a  drawing,  scales  of  one-twentieth, 
one-fittieth,  and  one-onehundredth   may  be  used. 

Small  tools,  such  as  taps.  dies,  drills,  reamers,  etc..  are 
made  to  the  metric  system  by  practically  all  the  small  tool 
manufacturers  in  the  United  States.  There  are  two  standard 
systems  for  screw  threads  based  on  metric  measurements, 
known,  respectively,  as  the  French  and  the  International 
systems.  Tables  giving  diameters  and  pitches  and  all  other 
necessary  information  relating  to  this  screw  thread  system 
will  be  found  in  standard  handbooks  on  machine  shop  prac- 
tice (see  Maciiixkry's  H.^xuiuhjk,  pages  lOlS  to  1020,  Inclu- 
sive). Lists  of  drills  made  to  the  metric  system  are  given  In 
the  catalogues  of  the  drill  manufacturers.  Reamers  are  also 
obtainable  in  metric  measurements  from  the  makers  of  these 
tools.  The  standard  taper  sockets  generally  used  in  the  I'nited 
States  are  frequently  used  in  the  countries  employing  the 
metric  system.  In  Germany  a  movement  was  started  a  few 
years  ago  for  the  introduction  of  a  metric  taper  shank  and 
sockets  for  drills  and  other  tools,  but  this  standard  has  not 
been  used  extensively,  because  of  the  fact  that  so  many  Ameri- 
can machine  tools  provided  with  the  Morse  and  Brown  & 
Sharpe  taper  sockets  are  in  use  in  Europe. 

Micrometers  for  measuring  in  millimeters  are  made  by  the 
leading  makers  of  these  tools  in  the  United  States.  The  divi- 
sions on  the  thimble  or  sleeve  give  hundredths  of  a  milli- 
meter. There  is  no  difference  in  the  use  of  a  micrometer  read- 
ing to  the  metric  system  and  one  reading  to  the  English  inch 
system,  provided  this  value  of  the  graduations  is  kept  In  mind. 
The  metric  system  generally  should  be  easily  grasped  by 
American  mechanics,  because  It  is  based  on  the  same  units 
as  our  monetary  system.  It  should  be  Just  as  easy  to  figure 
in  millimeters  and  hundredths  of  a  millimeter  as  to  figure  in 
dollars  and  cents. 

•  •  • 
At  a  colliery  In  Rutherglen,  Scotland,  there  was.  until  re- 
cently, an  old  "atmospheric"  engine  in  use.  The  engine  had 
been  at  work  at  the  colliery  for  hoisting  coal  since  It  was 
erected  in  1S09.  During  that  time,  no  part  had  been  n? 
newed.  with  the  exception  of  two  spur  gears  which  were  broken 
by  accident.  The  engine  was  supersede*!  by  one  of  modem 
construction  a  few  months  ago,  and  was  then  the  oldest 
engine  In  use  in  Scotland,  and  the  only  one  of  the  "atmos- 
pheric" type  in  use  in  Great  Britain.  The  engine  was 
offered  to  the  city  of  Glasgow  with  the  understanding  that  It 
would  be  placed  in  one  of  the  parks,  and  it  now  constitutes  one 
of  the  interesting  sights  In  Kelvingrove  Park.  Glasgow. 
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WOODRUFF  KEYS  AND  KEYWAYS 

The  efficient  way  of  managing  a  manufacturing  plant  is  to 
furnish  from  the  designing  department  or  drafting-room  all 
data  required  for  producing  a  part,  leaving  nothing  to  be  de- 
cided by  the  operator  or  foreman  that  can  be  simply  and 
clearly  expressed  on  a  blueprint.  The  Frost  Gear  &  Forge  Co., 
Jackson,  Mich.,  issues  blueprints  of  Woodruff  keys  and  key- 
ways  to  its  workmen  carrying  the  data  that  is  reproduced  in 
Tables  I  and  II. 

It  will  be  noted  that  in  Table  I  the  dimensions  have  been 
computed  and  tabulated  for  keys  and  keyways  suitable  for 
shaft  diameters  from  14  to  2  inches  diameter,  inclusive.  The 
clearance  G  between  the  top  of  the  key  and  the  keyway  is 
0.005  inch  for  all  shafts  up  to  one  inch  diameter,  and  0.008 
inch  for  all  shafts  of  one  inch  to  two  inches  diameter.  These 
clearances  are  allowed  for  in  the  table.  The  depths  E  and  F 
are  given  for  the  various  sizes  of  keys  as  applied  to  shafts  of 
varying  diameters,  and  also  the  distance  B  between  the  tan- 
gent and  the  corner  of  the  shaft  next  to  the  key.  Hence 
when  sinking  a  keyway,  the  proper  depth  can  be  measured 
with   a  micrometer   on   the   lifting   screw,   starting  with    the 


cutter  tangent  to  the  shaft.  The  data  in  Table  I  is  given  in 
separate  columns  for  keys  Nos.  2  and  4;  3,  5,  and  7;  etc. 

Now,  for  example,  what  are  the  essential  data  for  the  key 
and  keyseat  In  a  one-inch  shaft  and  hub,  the  key  being  a  No. 
5?  The  diameter  of  cutter  .1  is  %  inch;  the  width  W  of  key, 
Vs  inch;  height  E  from  corner  of  shaft  to  top,  1/16  or  0.0625 
inch;  depth  F  0.188  inch;  total  height  K  of  key,  1.4  inch; 
height  B  from  corner  of  shaft  to  tangent,  0.0039  inch;  depth  C 
of  keyway  in  hub  from  corner,  0.071  inch;  total  dimension  H 
in  hub  from  bottom  of  keyway  to  opposite  wall  of  bore, 
1.0671  inch.  In  this  case  of  a  one-inch  shaft  the  clearance  G 
is  0.008  inch.  Hence  the  dimension  H  is  composed  as  follows: 
E  +  G  —  B  +  D  +  0.0005  (tolerance  of  shaft  in  hub  J,  or  0.0625 
+  0.008  —  0.0039  +  1.0000  +  0.0005  =  1.0671    inch. 

Table  II  gives  the  dimensions  of  cutters  from  Nos.  1  to  36, 
inclusive  of  those  designated  by  the  letters  A,  B,  C,  D,  E, 
F,  G,  R,  S,  T,  U,  and  V.  Both  tables  are  excellent  examples 
of  the  kind  of  data  that  should  be  furnished  by  the  design- 
ing department  of  the  modern  plant.  Nothing  is  left  to  guess- 
work or  inference;  every  essential  dimension  is  given  in  plain 
figures  so  that  the  workman  has  no  excuse  for  making 
mistakes. 


TABLE  I.    DIMENSIONS  OF  WOODRUFF  KEYWAYS  AND  KEYS 
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KEYWAY  IN  HOLE                                                                            KEY  AND  KEYSEAT  IN  SHAFT 
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TABLE   I.     DIMENSIONS   OP  WOODRUFF   KEYWAYS  AND  KEYS-(Continued) 
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FOUR-GEAR  EPICYCLIC   TRAINS 

BY  M.  TERRY" 

The  subject  of  epicyclic  gearing  is  treated  to  some  extent  in 
nearly  every  textbook  and  handbook  on  machine  design.  In 
general,  after  explaining  certain  rules  to  be  followed  in  figur- 
ing the  ratios  of  the  various  forms  of  trains  and  citing  a  few 
practical  applications  of  this  type  of  gearing,  the  subject  is 
( onsidered  exhausted.  None  of  the  books  that  have  come  to 
the  writer's  attention  even  hint  at  the  incredibly  large  reduc- 
tion ratios  that  are  possible  with  a  simple  four-spur-gear  train, 
consisting  of  two  central  gears,  one  of  which  is  stationary, 
and  one  arm  carrying  two  planetary  gears,  as  shown  in  Fig.  2. 

The  nearest  approach  to  the  system  about  to  be  described 
can  be  found  in  the  imperfect  niechani.sm,  shown  in  Fig.  1, 
described  by  some  writers.  Referring  to  this  illustration,  B 
is  a  wide  faced  pinion  having  15  teeth,  which  meshes  with 
both  gears  C  and  D  having  30  and  29  teeth,  respectively.  Pin- 
ion B  is  carried  by  the  arm  A  that  is  cast  integral  with  the 
driving  pulley  which  is  free  to  turn  about  shaft  &'.  Gear  D  is 
keyed  to  this  shaft,  and  gear  C  is  the  stationary  gear.  As 
arm  .1  revolves  about  shaft  8,  pinion  B,  being  in  mesh  with 
the  stationary  gear  C,  is  compelled  to  revolve  about  its  own 
axis  of  rotation  0-0.  If  arm  A  makes  exactly  one  revolution, 
pinion  B  is  compelled  to  engage  every  one  of  the  30  teeth  on 
gear  G;  and  in  doing  so,  pinion  B  itself  makes  exactly  two 
revolutions  about  0-0.  At  the  same  time,  the  teeth  of  pinion  B 
come  into  engagement  with  30  teeth  on  gear  D;  and  as  gear  n 
has  only  29  teeth,  it  is  naturally  compelled  to  move  in  a  direc- 
tion opposite  to  the  rotation  of  arm  .1  to  make  good  for  the 
difference  of  one  tooth.  Thus,  for  every  revolution  of  arm  A. 
gear  D  is  advanced  one  tooth,  and  it  will  take  29  revolutions 
of  arm  A  to  produce  one  turn  of  the  shaft  S;  the  reduction 
ratio,  then,  of  this  particular  train  is  29  to  1.  It  will  be 
observed  from  the  preceding  that  for  very  large  reduction 
ratios,  gears  (!  and  D  must  have  a  large  number  of  teeth.  An- 
other inherent  limitation  of  this  mechanism  lies  in  the  fact 
that  gears  B  and  D  do  not  mesh  on  their  correct  pitch  circles, 
which  is  productive  of  both  noise  and  excessive  wear,  espe- 
cially if  the  driving  pulley  runs  at  high  speed. 

Fig.  2  shows  a  four-gear  epicyclic  train;  D  is  the  stationary 
gear;  B  is  pressed  on  shaft  E  which  is  integral  with  gear  C ;  A 
is  keyed  to  shaft  .S'.  The  mechanism  is  encased  in  a  hous- 
ing made  in  the  form  of  a  hollow  pulley,  making  a  compact, 
dustproof  and  oil-tight  arrangement.  Shaft  E  is  free  to  turn 
in  its  bearings,  which  are  bored  in  one  setting,  after  the  two 
halves  of  the  housing  are  doweled  and  fastened  together  by 
means  of  six  screws.  Gear  A  has  59  teeth,  20  pitch;  gear  B 
has  21  teeth,  20  pitch;  gear  C  has  19  teeth,  18  pitch;  and  gear 
D  has  53  teeth,  IS  pitch. 
59  +  21 

■-  20^  2    inches  =  center    to    center    distance    of 

2 
gears  A  and  B. 


•  Address:   1003  Manning  St.,    Flint.   Micli. 


Fig.    2.     Epicyclic   Gear   Train   consisting   of   Tw 
which  is  stationary)   and  an  Arm  which  carri* 
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-H  18  =  2  inches  =  center  to  center  distance  of 
2 
gears  C  and  D. 
In  other  words,  the  two  sets  of  gears  are  so  proportioned 
as  to  insure  correct  engagement  of  their  teeth.     To  find  the 

53 
ratio  of  this  train  we  have:     —  X  21  =  58.58,  which  is  the 

19 
number  of  teeth  on  gear  A  that  gear  B  passes  in  one  complete 
revolution  of  the  housing.  Since  gear  A  has  59  teeth,  it  is 
compelled  to  advance  the  difference  or  59  —  58.58  =  0.42  tooth 
in  the  same  direction  as  the  rotation  of  the  housing.  The 
number  of  turns  of  the  pulley  that  will  produce  one  turn  of 
59 

shaft  S  is  =  140,  and  140  to  1  is  the  ratio  of  the  train. 

0.42 
This  design  is  superior  to  the  one  shown  in  Fig.  1  for  the 
following  reasons:  First,  because  it  is  mechanically  perfect; 
and  second,  because  high  reduction  ratios  can  be  obtained 
with  gears  having  comparatively  few  teeth.  The  possibility  of 
obtaining  high  ratios  lies  in  proportioning  the  gears,  both  in 
pitch  and  number  of  teeth,  so  as  to  compel  the  last  of  the 
train  to  advance  a  fraction  of  a  tooth  for  one  turn  of  the 
driver.  Coming  back  to  the  design  shown  in  Fig.  2,  it  may  be 
stated  that  this  mechanism  has  been  actually  built  at  a  smaller 
cost  than  a  worm  and  gear  drive  having  the  same  ratio.  The 
pulley  housing  was  made  about  l^o  inch  wide  by  6  inches  in 
diameter.  To  show  tlie  possibilities  of  this  type  of  transmis- 
sion, examples  of  two  more  trains,  both  of  which  are  mechani- 
cally perfect,  will  be  given. 

First  Train:  A  has  71  teeth,  14  pitch;   B  has  69  teeth,  14 
pitch;   C  has  59  teeth,  12  pitch;  D  has  61  teeth,  12  pitch. 
71  -f69 
H  14  =  5  inches  =  distance  between  centers; 


59  +  61 


12  =  5  inches  =  distance  between   centers; 


61 

—  X  69  =  71.34; 
59 

71.34  —  71  =  0.34; 

71-^-0.34  =  209;   and  209  to  1  is  the  reduction  ratio. 
Second  Train:  A  has  63  teeth,  16  pitch;  B  has  65  teeth,  16 
pitch;  C  has  61  teeth,  15  pitch;  D  has  59  teeth,  15  pitch. 
63  +  65 

f- IG  =  4  inches  ^  distance  between  centers; 

2 

61  +  59 

^15  =  4   inches  =  distance  between  centers; 

2 
59 

—  X  65  =  G2.S7; 
61 

63  —  62.87  =  0.13; 

63-^0.13  =  484;  and  4S4  to  1  is  the  reduction  ratio. 
It  must  not  be  assumed  that  the  utility  of  this  type  of  train 
is  confined  to  cases  requiring  high  ratios  only,  for  low  ratios 
are  most  readily  obtained. 

*     *     * 
The  man  who  will  not  listen  to  the  safety  rules,  may  have 
to  hear  the  ambulance  bell. 
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LAYING    OUT   CYCLOIDAL   PUMP 
IMPELLERS 

BY  OU8  LUCK- 

The  graphical  method  of  developing  cycloidal  pump  impellers 
is  not  desirable  because  it  is  difficult  to  secure  highly  accurate 
results  in  that  way.  The  following  article  describes  a  simple 
mechanical  method  of  development  which  enables  the  work 
to  be  done  rapidly  and  results  in  the  production  of  a  perfect 
cycloidal  form.  Figs.  1,  2  and  3  show  two-,  three-,  and  four- 
tooth  impellers  of  4  inches  pitch  diameter,  that  were  devel- 
oped with  this  device,  and  it  may  be  mentioned  in  this  con- 
nection tiiat  the  three-tooth  impeller  is  the  one  most  generally 
used.  Fig.  4  shows  the  generating  device.  In  this  illustra- 
tion A  is  a  gear  of  exactly  the  same  pitch  diameter  as  that 
of  the  impeller  to  be  generated.  This  gear  meshes  with  rack 
B  and  is  guided  by  a  tongue  which  enters  the  groove  in  plate 
C;  this  plate  also  has  a  T-slot  located  at  right  angles  to  the 
groove,  which  carries  the  sliding  nut  that  supports  pin  D  on 
which  gear  .1  revolves. 

The  1/32-inch  sheet  metal  plate  E  is  slipped  over  pin  I) 
and  held  in  place  by  a  pin  or  screw  to  insure  its  revolving 
with  gear  .1.  Form  F,  which  is  the  rack  model  of  the  cycloidal 
impeller  that  is  to  be  developed,  is  fastened  to  rack  B  so  that 
it  is  outside  of  plate  i,'  and  so  that  the  pitch  line  of  form  /•' 
exactly  corresponds  to  the  pitch  line  of  the  rack.    When  rack 


Fig.    5.      Master 

shown  in  Fig.  2.  It  will  be  readily  seen  that  the  number  of 
teeth  in  the  gear  should  be  divisible  by  3  in  the  case  of  a 
three-tooth  impeller,  and  experience  has  shown  that  48  teeth 
of  12  pitch  make  a  very  satisfactory  gear.  In  laying  out  a 
templet,  it  is  sufficient  to  outline  one  of  the  impeller  teeth  for 
use  in  making  the  forming  tool  for  turning  the  milling  cutter. 
Fig.  6  shows  a  cutter  for  generating  a  three-tooth  impeller  of 
4  inches  pitch  diameter. 

Great  care  should  be  taken  to  follow  the  outline  accurately 
in  cutting  out  the  templet,  in  order  to  produce  a  templet  and 
milling  cutter  that  will  cut  an  accurate  impeller.  It 
will  be  noticed  that  the  addendum  and  dedendum  are  equal 
and  that  no  clearance  is  allowed.    It  wilt,  of  course,  be  under- 


Figs.   1  to  3.     Two-,  Three-  and  Four-tootli  Impellor  Outlinos  doTolopod  by    Mechanical    Me 


B  is  moved  by  the  rotation  of  gear  .1,  it  will  be  evident  that 
the  position  of  form  /''  is  correspondingly  changed.  A  sharp 
scriber  or  scratch-awl  is  used  to  trace  the  outline  of  form  /•' 
on  plate  IC  for  each  slight  movement  of  gear  A  and  rack  B,  the 
operation  being  continued  until  one  of  the  teeth  of  the  im- 
peller has  been  completely  outlined. 

Then  by  turning  gear  .1  so  that  plate  E  has  been  moved 
through  1/3  revolution  for  a  three-tooth  impeller,  the  second 
tooth  can  be  laid  out,  after  which  the  third  tooth  is  outlined 
in  the  same  way.    A  templet  is  thus  obtained  of  the  form 


'  AiUIri 
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Stood  that  the  templet  laid  out  in  this  way  is  used  in  making 
a  master  forming  tool  for  turning  the  blank  for  the  niiltin; 
cutter  with  which  the  teeth  of  the  cycloidal  impellers  are 
cut. 

I5y  definition,  a  cycloid  is  the  curve  generated  by  a  point 
on  the  circumference  of  a  circle  when  the  circle  is  rolled  on  a 
straight  line.  For  a  generating  circle  1  inch  in  diameter,  a 
complete  cycloid  is  generated  when  the  circle  rolls  through 
a  distance  of  3.1416  inches  along  the  line,  i.  c  a  distance 
equal  to  the  circumference  of  a  circle  of  1  inch  diameter.  An 
epicycloid  is  the  curve  generated  by  a  point  on  the  circum- 
ference of  a  circle  when  rolled  on  the  outside  of  a  circle 
called  the  fundamental  circle.  Similarly,  a  hypo-cycloid  Is 
the  curve  generated  by  a  point  on  the  circumference  of  the 
generating  circle  when  rolled  on  the  inside  of  the  funda- 
mental circle.  On  cycloidal  impellers,  each  tooth  of  the  im- 
peller is  composed  of  one  complete  epicycloidal  curve  and  two 
halves  of  one  complete  hypo-cydoidal  curve.  It  will  be  seen 
from  Figs.  1  to  3  that  the  addendum  and  the  dedendum  of  the 
impeller  teeth  are  equal,  no  clearance  being  allowed. 

The  following  explains  the  method  of  determining  the  form 
of  the  templet  used  on  the  nxture  for  laying  out  the  templet 
employed  in  making  the  master  forming  tool  for  turning  the 
milling  cutter  blank.  The  diameter  /)  of  the  generniinr  cir- 
cle is  obtained  from  the  following  formula: 
P»        P 

2».V        2.V 
where  P  =  pitch  diameter  of  Impeller; 
^'  =  number  of  teeth  In  Impeller. 
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Fig.    6.     Milling    Cutter    lo 

As  it  can  readily  be  seen  that  the  portion  of  the  circum- 
ference of  the  impeller  included  in  a  distance  equal  to  the 
circular  pitch  is  made  up  of  two  halves  of  an  epicycloid  and 
one  complete  hypo-cycloid,  it  follows  that  the  circular  pitch  of 
the  master  templet  and  of  the  impeller  must  be  equal  to  twice 
the  circumference  of  the  generating  circle,  because  these 
curves  are  obtained  by  rolling  the  generating  circle  on  the 
outside  and  on  the  inside  of  arcs  of  the  fundamental  circle, 
which  are  each  equal  in  length  to  the  circumference  of  the 
generating  circle. 

The  following  example  will  assist  the  reader  to  understand 
the  principles  set  forth.     Suppose  it  is  required  to  find  the 
diameter  of  a  generating  circle  for  a  three-tooth  impeller  of 
4  inches  pitch  diameter: 
P  4 

D  = = =  0.6666    inch    =    diameter    of    generating 

2^^      2X3 
circle. 

The  outside  diameter  0  of  the  impeller  is: 
0  =  P  +  2D 

The  root  diameter  R  of  the  impeller  is: 
i?  =  P— 2  D 

The  dimensions  of  the  form  tor  use  on  the  fixture  (Fig.  4) 
for  laying  out  a  templet  for  the  milling  cutter  for  a  three- 
tooth  cycloidal  impeller  of  4  inches  pitch  diameter  are  given 
in  Fig.  5,  and  the  following  explains  the  method  of  determin- 


CYCLOID 
USING  A  1    INCH  GENERATING  CIRCLE 


ing  these  dimensions:  The  circular  pitch  must  be  exactly 
equal  to  the  circular  pitch  of  the  impeller  and  the  addendum 
and  dedendum  must  each  be  equal  to  the  diameter  of  the  gen- 
erating circle.  The  circular  arcs  of  which  the  outline  of  the 
templet  is  composed  are  struck  from  the  centers  of  the  teeth 
and  spaces,  as  shown  in  Fig.  5,  and  they  are  of  such  a  radius 
of  curvature  that  they  will  be  tangent  to  the  pitch  line  at  the 
center  of  the  circular  pitch.  The  radius  R  of  the  arcs  is  de- 
termined by  the  following  formula: 


7e  =  - 


7)^"^' 


8D 


where  C  =  circular  pitch  of  impeller ; 

D  =  pitch  diameter  of  generating  circle. 
Fig.  7  shows  in  diagrammatical  form  the  theoretical  way 
in  which  the  epicycloid  and  hypo-cycloid  curves  of  an  im- 
peller are  obtained  by  rolling  the  generating  circle  on  the 
outside  and  inside  of  the  fundamental  circle.  This  diagram 
is  for  an  impeller  of  4-inch  pitch  diameter  and  corresponds 
to  the  templet  shown  in  Fig.  5.  Similar  diagrams  for  im- 
pellers of  any  given  pitch  diameter  or  number  of  teeth  would 
be  laid  out  with  dimensions  calculated  according  to  the 
formulas   given. 

*     *     * 

WATCH   SCREW  THREADS 

The  accompanying  table  shows  the  number  of  threads  per 
inch,  the  diameter  of  the  thread,  and  the  correct  size  of  tap 
drill,  for  all  the  screws  used  in  the  watch  movements  made 
by  the  Waltham  Watch  Co.,  Waltham,  Mass.  Taps  for  these 
sizes  may  be  obtained  from  the  Waltham  Watch  Co.  The 
number  of  threads  is  given  as  an  even  number  per  inch,  but 
the  diameter  of  the  thread  is  measured  in  millimeters,  the 
company  employing  the  metric   system.     A   column   is   given 

WATCH    SCREW    THREADS 
IWaltbam  Watch  Co.  Standard) 


No. 

No.  of 

Dinm.   of 

Diam.  of 

Diam.    of 

Pinm.   of 

ot 

Threads 

Thread. 

Thread, 

Tap  Drill, 

Tap  Drill, 

Tap 

per   Inch 

MilUmeters 

Inches 

Millimeters 

Inches 

1 

110 

1.50 

0.0591 

1.32 

0.0520 

3 

110 

1.20 

0.0473 

1.02 

0.0402 

5 

120 

1.10 

0.0433 

0.95 

0.0374 

7 

140 

1.00 

0.0394 

0.85 

0.0335 

9 

160 

0.93 

0.0366 

0.71 

0.0280 

11 

170 

1.34 

0.0528 

1.22 

0.0481 

13 

ISO 

1.00 

0.0394 

0.85 

0.0335 

15 

180 

0.83 

0.0327 

0.71 

0.0280 

17 

200 

0.65 

0.0256 

0.54 

0.0213 

19 

220 

0.55 

0.0217 

0.45 

0.0177 

21 

240 

0.45 

0.0177 

0.34 

0.0134 

23 

254 

0.35 

0.0138 

0.27 

0.0106 

Mnrhinrri, 

Fig.    7.     Diagram    showing   Theoretical   Method   of   producing   Cycloid. 
Epicycloid   and   Hypo-cycloid   Curves 


in  the  table,  showing  the  diameter  of  the  thread  in  inches  and 
the  diameter  of  the  tap  drill  is  also  given  in  inches. 

THE  QUENCHING  OF  STEEL 
Shipley  N.  Brayshaw  in  a  lecture  on  "The  Quenching  of 
Steel,"  delivered  before  a  recent  meeting  of  the  Huddersfield 
Engineering  Society,  Huddersfield,  England,  claimed  that  the 
age  of  water  had  a  great  deal  to  do  with  its  quenching  powers 
He  also  stated  that  some  waters  were  more  efficient  than  others 
and  instanced  the  water  of  the  River  Don  in  Sheffield,  which 
is  carried  away  in  barrels  for  quenching  purposes,  some  of  it 
even  going  to  the  United  States.  He  did  not  state  what 
peculiar  properties  the  River  Don  water  possessed. 

Mr.  Brayshaw  discussed  the  properties  which  determine  the 
value  of  any  quenching  liquid,  and  pointed  out  that  the  main 
items  of  consideration  were  specific  gravity,  specific  heat, 
boiling  point,  conductivity  and  fluidity.  He  laid  down  as  the 
ideal  quenching  medium  one  that  was  fluid  from  the  tempera- 
tures of  100  degrees  C.  to  SOO  degrees  C,  of  fairly  high  specific 
gravity  and  of  fairly  good  specific  heat.  A  quenching  bath  of 
this  fluid  would  give  a  glassy  hardness  to  tools,  but  the  quench- 
ing should  be  carried  out  at  such  a  temperature  that  the  heat 
left  in  the  parts  would  prevent  breakage. 
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CUTTING  AND   DRAWING  COMPOUNDS 
AND   OILS 

All  metal  cultiiiK  and  grinding  operations  coninion  to  the 
machine  shop  can  be  done  dry,  but  water  or  oil  used  as  a 
coolant  and  lubricant  lengthens  the  liTe  of  cutting  tools,  car- 
ries oft  the  heat  generated,  and  promotes  general  efficiency. 
The  theory  of  the  action  of  lubricants  used  for  cutting  opera- 
tions is  not  altogether  clear.  It  seems  impossible  that  the 
point  of  a  lathe  tool  deeply  buried  in  steel  can  be  lubricated 
by  any  compound  flowing  on  the  cut.  It  is  clear,  however, 
that  the  compound  lubricates  the  chip  and  causes  it  to  slide 
more  easily  off  the  heel  of  the  tool.  Most  important  probably 
is  the  fact  that  it  reduces  the  temperature  of  the  tool  by  car- 
rying away  the  heat  generated  in  displacing  the  chip. 

Water  alone  is  an  excellent  coolant,  but  its  use  is  objection- 
able because  it  rusts  the  work  and  machines.  Soda  mixed 
with  water  prevents  rusting  and  makes  a  compound  that  has 
some  lubricating  quality.  Graphite  and  water  in  tlie  colloidal 
form  is  also  a  very  excellent  lubricant  and  coolant  and  is 
free  from  rusting  effect.  Pure  lard  oil  probably  is  the  best 
lubricant  for  parting  tools,  screw  cutting,  screw  machine  opera- 
tions, etc.,  but  its  cost  is  high  and  it  presents  some  danger  of 
infection  of  abrasions  on  the  hands  of  operators.  Soap-suds 
are  excellent  as  a  coolant  and  lubricant,  and  homemade  soap 
compounds  are  much  used.  Soap  solutions,  soluble  oils  and 
other  manufactured  compounds  placed  on  the  market  under 
various  trade-names  are  cheap,  effective  and  generally  safe  to 
use.  The  following  list  of  cutting  compounds  and  oils  having 
(lislinguishing  trade-names  was  compiled  from  information 
liirnisbed  by  the  various  manufacturers  whose  names  appear, 
and  is  given  for  general  convenience  in  identifying  cutting 
compounds  and  their  makers. 

Name  Mamifactui'cr 

Al    White  &  Bagley  Co.,  Worcester,  Mass. 

Accrus    Internafl   Lubricants  Co..  Chicago. 

Acme   Catar'ct  Ref.  &  Mfg.  Co.,  Buffalo,  N.  Y 

Advance Advance  G.  &  C.  Co.,  Jackson,  Mich. 

Ajax  Phoenix  Oil  Co.,  Cleveland,  Ohio. 

A   ]j  A A.  L.  A.  Mfg.  &  Sup.  Co.,  N.  Y.  City. 

Amalie    L.  Sonneborn  Sons,  Inc.,  N.  Y.  City. 

American     American  Oil  Co.,  Jackson,  Mich. 

Amoco American  Oil  Co.,  Jackson,  Mich. 

An<'hor  Anchor  Oil  &  Chem.  Co.,  Cleveland,  0. 

Aquadag   Acheson   Gr'ph'te   Co.,   Ni'g'ra   Falls 

A(|ualene    Crescent  Oil  Co.,  Inc.,  New  York  City. 

liaker    Wm.  T.  Baker,  Inc.,  Jersey  City,  N.  J. 

Haum    Baum's  Castorine  Co.,  Rome.  X.  Y. 

Bison    Catar'ct  Ret.  &  Mfg.  Co.,  Buffalo,  N.  Y. 

Buckeye  Moore  Oil  Co.,  Cincinnati,  Ohio. 

Cascade    Catar'ct  Ref.  &  Mfg.  Co.,  Buffalo,  N.  Y. 

Cluillenge     Magie  Bros.,  Chicago,  III. 

Climax  Perfection Climax  Relining  Co.,  Cleveland,  Ohio. 

Oookcom    N.  B.  Cook  Oil  Co.,  New  York  City. 

Corliss    Corliss  Supply  Co..  St.  Louis.  Mo. 

Crescent    S.  O.  Co.  of  Ind.,  Chicago,  III. 

Cul-Uite   Phoenix  Oil  Co.,  Cleveland.  Ohio. 

Cutol  W.  C.  Robinson  &  Son  Co.,  Baltimore. 

Duocene    Crescent  Oil  Co..  New  York  City. 

Economy    White  &  Bagley  Co.,  Worcester,  Mass. 

Emulso Bayerson  Oil  Works.  Erie,  Pa. 

Emulsol    Paragon  Refining  Co.,  Toledo,  Ohio. 

Endurance    Endurance  Autoil  Co.,  Muncie,  Ind. 

Ex-el-ard    Buffalo  Specialty  Co.,  Buffalo,   N.  Y. 

Faultless    Hawkeye  Oil  Co.,  Waterloo.  la. 

501    Cataract  Ref.  &  Mfg.  Co.,  Buffalo,  N.Y. 

Eorster  Forster  P'nt  &  Mfg.  Co..  Winona,  Mn. 

Gargoyle  Vacuum  Oil  Co.,  New  York  City. 

Germania  Lubro Germania  Refining  Co.,  Oil  City,  Pa. 

Green    Monahan  Antiseptic  Co.,  Chicago,  111. 

Green  Oil  Soap Monahan  Antiseptic  Co.,  Chicago,  111. 

Harris     Harris  Oil  Co.,  Providence,  R.  I. 

liosnu-r   G.  A.  Hosnier  Co..  Bunalo.  N.  Y. 

Ilouglilolard   E.  F.  Houghton  &  Co..  Phila..  Pa. 

Ilydroil     B.  G.  Pratt  Co.,  New  York  City. 

Justrite   Crescent  Oil  Co..  Inc..  New  York  City. 

Keep-Kool    Phoenix  Oil  Co..  Cleveland.  Ohio. 

Key   Brand Interstate  Chem'c'l  Co.,  Jersey  City. 

Key  Cote  Interstate  Chem'c'l  Co.,  Jersey  City. 

Key  Sol    Interstate  Chem'c'l  Co.,  Jersey  City. 

Lardral Farr  Mfg.  Co..  Now  York  City. 

L-0    G.  Whitfield  Ric  hards.  Phila.,  Pa. 

Lubea-Tube    G.  Whitfield  Richards.  Phila..  Pa. 

Lube-Well    G.  Whitfield  Richards.  Phila..  Pa. 

L\ibricool Farr  Mfg.  Co..   Now  York  City. 

Lubro   G.  Whitfield  Richards,  Phila.,  Pa 


Name  Manufacturer 

-Magic    Piske  Refining  Co.,  New  York  Oily. 

Marnile    George  A.  Haws,  Inc.,  N.  Y.  City. 

JIatchless   S.  O.  Co.  of  Ind.,  Chicago,  111. 

Mineral  Lard   Union  Petroleum  Co.,   Phila.,   Pa. 

Minlardo    American  Oil  Co.,  Jackson,  Mich. 

Miuolard    While  &  Bagley  Co.,  Worcester,  Mass. 

Minolene    Catar'ct  Ref.  &  Mfg.  Co.,  Buffalo.  X.  Y. 

Misceo   E.  F.  Houghton  &  Co.,  Phila.,  Pa. 

Mogul   S.  O.  Co.  of  Ind.,  Chicago.  111. 

Mohawk   Mohawk  Gr'd'g  Paste  Mg.  Co.,  Albany. 

Moores   Moore  Oil  Co.,  Cincinnati,  Ohio. 

Mystic   Catar'ct  Ref.  &  Mfg.  Co..  Buffalo,  X.  Y. 

Nagle    Soluble Ulco  Oil   Co.,   Detroit,  Mich. 

Near-a-Lard    G.  Whitfield  Richards,  Phila.,  Pa. 

No.  1 Moore  Oil  Co.,  Cincinnati,  Ohio. 

Nonesuch G.  Whitfield  Richards,  Phila..  Pa. 

Oakite    Oakley  Chemical  Co.,   N.  Y.  City. 

Oildag    Acheson   Gr'ph'te   Co.,    Ni'g'ra   Falls 

Opco  Lardo Am.  Oil  Products  Co.,  Buffalo.  N.  Y. 

Oriole   W.  C.  Robinson  &  Son  Co.,  Baltimore. 

PalulKO    Peun.  Lubricating  Co.,  Pittsburg.  Pa. 

Paragon    Paragon  Refining  Co.,  Toledo,  Ohio. 

Paroleum    Borne,  Scrymser  Co.,  New  York  City. 

Peerless   ' Racine  Tool  &  Mach.  Co..  Racine.  Wis. 

Pennant Pierce  Oil  Corp.,  St.  Ivouis,  Mo. 

Pensico    Carter  Petroleum  Co.,  Phila.,  Pa. 

Perfection   Cataract  Ref.  &  Mfg.  Co..  Buffalo.  N.Y. 

Pelro-Lard-Oil   American  Oil  Co..  Jackson,  Ml<-h. 

Phoenix    Phoenix  Oil  Co.,  Cleveland.  Ohio. 

Plumbers    Standard  Oil  Co.,  of  N.  Y.,  N.  Y.  City. 

Primus   Penn.  Petroleum  Sup.  Co..  Phila.,  Pa 

Reliable   Gen'r'l   Oil  Wks.  Co..  Indianapolis. 

Robinson   W.  C.  Robinson  &  Son  Co.,  Baltimore. 

Royal    Castle   Lubricant   Co..  N.   Y.  City. 

Solcut  E.  F.  Houghton  &  Co..  Phila..  Pa. 

Sol-0  Cataract  Ref.  &  Mfg.  Co..  Buffalo.  N.Y. 

Sol-0-Ene Anchor  Oil  &  Chem.  Co..  Cleveland.  O. 

Solubo   Moore  Oil  Co.,  Cincinnati,  Ohio. 

Solucene    Crescent  Oil  Co.,  Inc.,  New  York  City. 

Soluline   Star   Lub.   Oil   Co..   Cleveland.   Ohio. 

Solvoline   Phoenix  Oil  Co..  Cleveland.  Ohio. 

Standard    Standard  Oil  Co.  of  X.  Y..  X.  Y.  City. 

Sub-For-Lard    Anchor  Oil  &  Chem.  Co..  Cleveland  O. 

Sullivan   Sullivan  Oil  Co..  Chicago.  III. 

Texaco    Texas  Co..  New  York  City. 

3A    Catar'ct  Ret.  &  Mfg.  Co..  Buffalo,  N.  Y. 

Triprocess  Garnet  Co..  AUentown.  Pa. 

Ulco   Ulco  Oil  Co.,   Detroit,  Mich. 

Union    Standard  Oil  Co.  of  N.  Y.,  N.  Y.  City. 

Unity  Sullivan  Oil  Co.,  Chicago.  III. 

Velox   W.  C.  Robinson  &  Son  Co..  Baltimore. 

Velvet  Advance  Oil  Co..  Oil  City,  Pa. 

Viscos  Cutting National  Oil  &  Sup.  Co..  Newark.  X.  J. 

Viscos  Min'r'l'zed  Lard.Xational  Oil  &  Sup.  Co..  Xewark,  X.  J. 

Viscos  Soluble National  Oil  &  Sup.  Co..  Newark.  X.  J. 

Viscosity    Cataract  Ref.  &  .Mfg.  Co..  Buffalo.  X.Y. 

Warley   Thomas  O.  Warley  &  Co..  Phila.    Pa. 

Waverly    Waverly  Oil  Wk.s.  Co..  Pittsburg.  Pa. 

XX    Indian  Refining  Co..  Xew  York  City. 


An  interesting  and  helpful  article  on  the  value  of  trade 
literature  by  James  H.  Collins  appeared  in  the  January  15 
number  of  the  ifatitrdaii  Kicninij  Post.  Mr.  Collins  says  busi- 
ness books  are  being  published  in  large  numbers,  technical 
journals  are  growing  better,  and  printed  helpers  of  all  sorts 
are  being  made  available.  More  and  more  the  American  busi- 
ness man  is  asking  "Where  can  I  get  good  books  on  so  and 
so?"  This  is  a  time  when  the  printed  word  Is  utilized  by 
both  the  big  men  and  the  little  ones  In  their  Jobs.  It  shows 
them  what  others  have  done  and  are  doing,  makes  their  work 
fit  into  the  general  business  scheme,  and  prevents  waste.  To 
find  and  use  the  best  printe<l  things  about  ones  work  Is  so 
much  a  part  of  present-day  business  that  large  concerns  are 
installing  business  libraries,  and  no  man  is  so  small  or  his 
Job  so  new  or  unusual  that  some  help  cannot  be  found  In 
print — if  a  fellow  only  knows  where  to  find  It. 
•     •     • 

It  is  estimated  that  the  total  amount  of  radium  in  all  the 
known  radium-carrying  ore  deposits  in  the  world  Is  about  one 
pound.  At  the  present  time,  about  one-halt  ounce  of  this  has 
been  extracted  from  the  ores,  and  this  amount  constitutes 
the  total  store  of  radium  available.  It  Is  believed  that,  at 
present  prices,  there  is  a  demand  for  about  two  ounces  of 
radium,  but  the  production  Is  not  carried  on  to  an  extent  to 
meet  the  demand. 
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SETTING  THE  PLANER  RADIUS  ATTACHMENT 


A    METHOD    OF    PLANING    TRUE    CIRCULAR    ARCS 


BY  JOHN   LYNCH* 


1      d  ]_ 

lowing  points  must  be  observed:  The  pivot  on  which  the 
work-table  swings  should  be  located  over  the  center  of  the 
planer  table,  and  the  planer  tool  should  be  set  so  that  it  is 
over  a  line  drawn  through  the  pivot  and  parallel  to  the  line 
of  travel  of  the  planer  table.  The  tool  should  be  located  at 
such  a  distance  in  front  of  the  cross-rail  as  to  lie  at  the  point 
of  intersection  of  the  line  through  the  pivot  and  a  line  through 
the  center  of  the  guide  arm.  This  location  of  the  tool  is 
shown  diagrammatically  in  Fig.  2,  which  illustrates  positive 


Fig.    1.     H.   B.    Underwood  &   Co.'s   Radii 


nt   for  Planer 


THERE  are  many  machinists  who  do  not  fully  understand 
the  operation  of  planing  curved  work,  and  some  fore- 
men have  trouble  in  handling  a  job  of  this  kind.  It  is 
the  purpose  of  this  article  to  explain  the  use  of  a  simple  at- 
tachment, made  by  H.  B.  Underwood  &  Co.,  1024  Hamilton  St., 
Philadelphia,  Pa.,  which  enables  work  to  be  planed  to  any 
desired  radius  of  curvature.  Referring  to  Fig.  1,  it  will  be 
seen  that  this  attachment  consists  of  a  longitudinally  slotted 
guide  arm  A  provided  with  an  index  head  for  setting  the  arm 
at  various  angles  with  the  line  of  travel  on  the  planer  table,  a 
base  B,  which  is  secured  to  the  table  of  the  planer,  and  a 
work-table  C  that  is  pivoted  on  this  base.  The  work-table 
carries  a  pin  D  at  one  of  its  corners,  which  projects  into  the 
slot  in  the  guide  arm  A,  and  as  the  planer  table  reciprocates 
back  and  forth,  the  movement  of  the  pin  D  in  the  guide  arm 
causes  the  work-table  to  swing  on  its  pivot  E,  with  the  result 
that  the  work  follows  the  arc  of  a  circle  in  passing  under  the 
planer  tool.  By  setting  the  guide  arm  at  the  required  angle, 
the  work  may  be  planed  to  any  radius  of  curvature  which 
comes  within  the  capacity  of  the  attachment. 

When  the  attachment  is  set  up  in  accordance  with  the  usual 
method,  the  curve  obtained  is  a  close  approximation  of  a  circle 
when  the  arc  to  be  planed  is  not  too  long;  but  if  it  is  required 
to  plane  an  arc  of  considerable  length,  the  discrepancy  from  a 
true  circular  form  will  be  apparent.  For  use  in  cases  where 
a  high  degree  of  accuracy  is  required  and  where  the  work  is 
of  such  a  nature  that  it  cannot  be  handled  on  a  lathe  or  boring 
mill,  I  have  developed  a  method  of  setting  up  the  planer  radius 
attachment  which  produces  a  high  degree  of  accuracy.  In 
setting  up  the  attachment  according  to  this  method,  the  fol- 
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Fig.   2.     Diagri 

and  negative  settings  of  the  guide  arm.  With  the  guide  arm 
set  to  an  angle  0,  the  attachment  will  plane  a  curve  of  the 
same  radius  as  if  the  guide  arm  were  set  to  an  angle  C„  but 
the  direction  of  curvature  will  be  opposite.  Both  curves  will 
be  true  arcs  of  circles.  It  will,  of  course,  be  evident  that 
angle  6^  is  equal  to  e,  and  it  may  be  mentioned  that  the  dis- 
tances A  and  B  are  equal.  The  location  of  the  tool  is  the 
same    in    both    cases,    being   at   the    intersection   of   the   line 


Figs.  3  to  5.     Diagrams  illustrating  Derivation,  of  Formula  for  Angle  at  wJlich  to  sot   Guide  Arm  to  plane  Work  to  Any  Required  Radius  S 


March,  1916 


MACHINERY 


593 


through  pivot  C  parallel  to  the  line  of  travel  of  the  planer 
table  and  line  D  which  is  the  center  line  of  the  guide  arm 
when  set  to  an  angle  9,  with  the  line  of  travel  of  the  planer 
table. 

It   has   been    stated    that   different   radii    of   curvature   are 
obtained  by  setting  the  guide  arm  at  various  angles,  and  the 
following  formula  determines  the  required  angular  setting  to 
plane  any  desired  radius  of  curvature: 
11.25 

=  cos  0 

R 
where  iJ  =  required   radius   of  curvature; 

S  =  angle  at  which  attachment  must  be  set. 
The  derivation  of  this  formula  is  based  upon  the  following: 
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Fij.  6.     Diagram  showing  Method  rccommenilod  by  H.  B.  Underwood  4  Co. 
lor   sotting    up    Attachment 

We  know  from  geometry  that  in  any  triangle  the  product  of 
any  two  sides  is  equal  to  the  diameter  of  the  circumscribed 
circle  multiplied  by  a  perpendicular  drawn  to  the  third  side 
from  the  apex  of  the  opposite  angle.  Bearing  this  fact  in 
mind,  we  see  from  Fig.  3: 

EC  X  EB  =  EDX  EF 
ED       EB 


EC 
EB 


EF 


But 


work-table  oscillates,  and  D  the  center  of  the  pin  -which  en- 
gages the  guide  arm.    The  distance  between  points  E  and  D 
is  fixed,  and  on  the  planer  radius  attachment  this  distance  is 
22.5  inches.     Hence  we  have  the  following  equation: 
22.0 


D 
11.25 

R 


■■  sin  $ 


=  sin  ( 


Fig.    7.     Arc    of    Trua    Circlo    U    plAD«d    wh«n 

Attachment    Is    properly    set;    otberwuo. 

Curve  will  be  of   Some  Such   Form  am 

■howo   by   Dotted   Line 


JSC  =  diameter  D  of  circumscrilu'd   (■ir(lt\ 
Let   E   Indicate   the   center   of   the   pivot   about    which    the 


where  R  =  re- 
quired radius  of 
curvature  for  the 
worlc;  and  0  = 
angle  at  which 
attachment  must 
be  set. 

The  preceding 
formula  assumes 
that  the  reading 
of  the  graduated 
head  is  zero  when 
the  guide  arm  is 
set  parallel  to  the 
line  of  travel  of 
the  planer  table.  As  a  matter  of  fact,  the  index  head  is  grad- 
uated in  such  a  way  as  to  read  90  degrees  when  the  guide 
iirm  is  set  parallel  to  the  line  of  travel  of  the  table.  We 
l<now  from  trigonometry  that: 

sin  e  =  cos  (90  degrees  —  S) 

Hence  the  formula  for  determining  the  angle  at  which  to 
set  the  radius  attachment  for  planing  any  required  work  is: 
11.25 

=  cos  &. 

R 

In  deriving  the  preceding  formula  for  setting  the  planer 
radius  attachment,  use  was  made  of  a  theorem  that  the  product 
of  any  two  sides  of  a  triangle  is  equal  to  the  product  of  the 
diameter  of  the  circumscribed  circle  multiplied  by  a  perpen- 
dicular dropped  to  the  third  side  from  the  apex  of  the  opposite 
angle.  The  proof  of  this  may  be  briefiy  given  as  follows: 
In  Fig.  3  it  is  required  to  prove  that: 

EC  X  EB  =  ED  X  EF 

In  right  triangles  EEC  and  EBD,  angle  C  =  angle  D.    Aa  a 
result,  all  of  the  corresponding  angles  are  respectively  equal 
and  the  triangles  are  similar;  hence,  homologous  sides  of  the 
triangles  are  proportional,  and  we  have: 
EC       EF 

ED      EB 

Therefore,  EC  X  EB  =  ED  X  EF. 

The  theorem  just  proved  is  true  for  all  triangles,  so  that 
it  holds  in  the  case  shown  in  Fig.  4  where  the  conditions  are 
the  same  as  those  that  obtain  in  the  planer  radius  attachment 
.shown  diagrammatically  in  Fig.  5.  In  this  illustration  the 
line  EJ\  represents  the  line  of  travel  of  the  planer  table, 
D,F,  the  center  line  of  the  groove  in  the  guide  arm,  E  the 
"king  pin"  or  pivot  about  which  the  work-table  oscillates,  and 
D  the  pin  which  engages  the  guide  arm.  The  reciprocating 
travel  of  the  planer  table  is  indicated  in  this  illustration  by 
the  reversed  arrows.  When  the  planer  is  in  motion,  the  pin 
E  will  move  forward  to  the  position  indicated  by  £■,;  and  this 
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movement  will  cause  the  guide  pin  D  to  move  forward  to  the 
point  indicated  by  D,.  Similarly,  the  point  h'  will  move  to 
point  /'',.  It  will  be  seen  that  the  point  l<'  follows  the  circum- 
ference of  a  circle,  the  movement  of  this  point  indicating  the 
manner  in  which  the  work  moves  under  the  planer  tool  to 
generate  the  arc  of  a  true  circle. 

The  method  of  using  this  attachment  will  probably  be  better 
understood  by  carrying  through  the  actual  calculation  in- 
voived  in  setting  up  the  attachment  to  plane  work  to  a  given 
radius  of  curvature.  Suppose  it  is  required  to  plane  a  piece 
with  a  radius  of  curvature  of  42  inches.  Using  the  formula 
previously  determined  for  finding  the  required  angle  ti  at 
which  to  set  the  attachment,  we  have: 
11.25 

=  cos  e 

R 

11.25 

=  0.2678 

42 

»  =  74  degrees,  32  minutes 
It  has  been  explained  that  in  order  to  plane  a  true  circular 
arc  it  is  necessary  to  have  the  planer  tool  located  at  the  inter- 
section of  the  center  line  of  the  groove  in  the  guide  arm  and 
a  line  drawn  through  the  pivot  pin  parallel  to  the  line  of 
travel  of  the  planer  table.  Unless  these  instructions  are  fol- 
lowed the  true  arc  of  a  circle  will  not  be  obtained,  the  curve 
generated  being  some  such  form  as  shown  by  the  dotted  line  A 
in  Fig.  7;  but  when  properly  set  the  attachment  will  generate 
the  arc  of  a  true  circle  B.  Curve  J.  is  a  close  approximation 
of  a  true  circular  arc  when  only  a  short  length  of  the  arc  is 
considered.  This  is  shown  by  the  fact  that  the  dotted  curve  .1 
almost  coincides  with  the  true  circular  arc  for  the  portions 
of  the  two  curves  covered  by  bracket  C. 

[For  the  purpose  of  setting  the  attachment  for  planing 
various  radii  of  curvature,  H.  B.  Underwood  &  Co.  give  the 
following  instructions:  The  center  of  the  guide  arm  or 
••banjo"  is  located  6  inches  to  the  left  of  the  center  line  of  the 
planer  table  when  viewed  from  the  front  of  the  machine,  as 
shown  in  Fig.  6;  the  planer  tool  is  set  over  the  center  line 
of  the  planer  table,  at  a  distance  of  14  inches  in  front  of  a 
line  drawn  through  the  center  of  the  guide  arm  and  parallel 
to  the  cross-rail;  and  the  baseplate  of  the  attachment  is  bolted 
to  the  planer  table  in  such  a  way  that  the  pivot  or  "king 
pin"  is  set  on  the  center  line  of  the  planer  table.  To  provide 
for  setting  up  the  attachment  tor  planing  work  to  curves  for 
various  radii  of  curvature,  a  scale  has  been  developed,  which 
is  laid  out  according  to  the  results  presented  in  the  accom- 
panying table  (and  is  illustrated  at  the  top  of  the  table), 
from  which  it  will  be  seen  that  provision  is  made  for  planing 
work  with  radii  of  curvature  ranging  from  20  to  130  inches. 
The  curve  which  has  an  infinite  radius  of  curvature  is  a 
straight  line,  and  it  will  be  evident  that  such  a  curve  is  gen- 
erated by  the  attachment  when  the  slot  in  the  guide  arm  is 
parallel  to  the  line  of  travel  of  the  planer  table.  In  using 
the  scale,  it  is  laid  perpendicular  to  the  center  line  of  the 
planer  table  at  a  point  19  inches  from  the  center  of  the  "banjo" 
measured  along  the  guide  arm  as  shown  in  Fig,  6.  The  use 
of  this  scale  provides  a  rapid  method  of  setting  the  guide  arm, 
and  this  method  of  setting  up  the  attachment  on  the  planer 
possesses  a  noteworthy  advantage  over  Mr.  Lynch's  method  in 
that  the  position  of  the  tool  is  fixed  for  all  curves,  so  that  no 
special  equipment  is  necessary  for  securing  the  tool  to  the 
cross-rail. — Editoh.I 

*     *     * 

MONTHLY   MEETING   OF   THE   A.  S.  M.  E. 

At  the  monthly  meeting  of  the  American  Society  of  Mechani- 
cal Engineers,  held  in  the  Engineering  Society's  Bldg.  in  New 
Vork  City,  February  8,  T.  Russell  Robinson,  statistical  engi- 
neer for  W.  S.  Barstow  &  Co.,  Inc.,  New  York  City,  spoke  on 
the  subject  "Ways  of  Presenting  Data  for  Executive  Purposes." 
The  paper  was  prepared  to  present  in  a  complete  manner  the 
methods  used  for  showing,  by  means  of  diagrams,  results 
obtained  in  the  operation  of  an  industrial  undertaking.  Com- 
parisons were  made  with  tabulated  data,  indicating  how  much 
clearer  the  results  may  be  made  by  means  of  diagrams.  While 
the  paper  related  particularly  to  the  performance  of  public 
service  corporations,  the  methods  can  be  easily  adapted  to  the 
keeping  of  any  continuous  records.  Preceding  the  meeting, 
an  informal  dinner  was  held  at  a  restaurant  close  to  the  Engi- 
neering Society's  building,  for  the  purpose  of  bringing 
together  the  members  and  enabling  them  to  become  acquainted. 


MINIATURE   RIVETING   HAMMERS 

The  miniature  riveting  hammer  shown  in  the  illustration 
was  patterned  after  the  well-known  Bradley  hammer;  it  is  so 
small  that  it  can  be  readily  lifted  with  one  hand,  as  will  be 
inferred  by  comparing  it  with  the  size  of  the  man's  hand. 
This  little  riveting  hammer  is  one  of  fifty  or  more  used  In 
the  Remington  Typewriter  Co.'s  plant  at  Ilion,  N.  Y.  tor  rivet- 
ing typewriter  parts. 

The  origin  of  this  small  helve  type  of  hammer  dates  back 
several  years,  when  it  was  desired  to  head  over  very  small 
rivets  for  typewriter  riveting,  leaving  them  with  perfectly 
shaped  heads.  Trouble  was  experienced  in  securing  the  right 
kind  of  a  head  with  the  regular  type  of  riveting  machine,  and 
it  was  decided  to  try  a  helve  hammer.  Accordingly,  an  ar- 
rangement was  made  with  the  C.  C.  Bradley  &  Son  Co.  of 
Syracuse,  N.  Y.,  whereby  the  standard  Bradley  helve  hammer 
was    copied    in    miniature    with    slight    variations,    the    parts 


A  Helve  Ha 


made   One-sixteenth  Usual    Size,    fo 


being  made  one-sixteenth  the  size  of  those  in  the  regulation 
hammer.  The  machine  has  proved  very  successful,  as  the 
rubber  cushions  and  the  hickory  helve  give  an  elastic  blow, 
allowing  the  metal  to  "flow"  under  the  hammer. 

The  hammer  is  operated  by  an  eccentric  on  the  driving 
shaft  that  may  be  seen  at  A  at  the  rear  of  the  hammer.  The 
driving  pulley  runs  continuously,  but  it  is  fitted  with  a  fric- 
tion clutch  B  so  that  while  the  pulley  nominally  rotates  loosely 
on  the  driving  shaft,  it  rotates  the  shaft  also  when  the  clutch 
is  thrown  in.  The  clutch  is  operated  by  a  foot-pedal  through 
a  wire  C  and  clutch  lever  D.  When  the  shaft  is  made  to  rotate 
by  engaging  the  clutch,  the  helve  is  reciprocated,  being  hinged 
on  pin  E.  The  riveting  punch  is  at  the  end  of  the  helve  at  /'. 
being  mounted  upon  a  rubber  cushion  supported  by  the  helve. 
The  driving  end  of  the  helve  also  "rides"  on  rubber  cushions. 

At  the  end  of  the  driving  shaft  opposite  the  clutch  is  a  bevel 
gear  connection  to  a  worm  shaft  G  that  extends  to  the  front 
of  the  machine.  This  shaft  terminates  in  a  worm  and  meshes 
with  a  worm-wheel  that  turns  the  riveting  anvil  while  the 
operation  is  going  on,  thus  assisting  in  making  the  head  uni- 
form. The  machine  is  extremely  sensitive  and  very  rapid  in 
its  operation,  striking  4500  blows  per  minute  if  desired.  The 
action  is  very  flexible,  it  being  possible  to  strike  the  blows 
slowly  or  rapidly  as  desired. 

This  type  of  riveting  machine  is  now  made  in  several  size.s 
for  the  market  by  the  High  Speed  Hammer  Co..  Rochester. 
N.  Y. 
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KEEPING  MULTIPLE  DRILLING  MACHINES 
AT  WORK 

After  making  a  heavy   investment   in  a  machine  tool,   the 
idea!  condition  to  maintain  would  be  to  keep  it  working  all 

the  time.  This 
is  seldom  pos- 
sible, however, 
owing  to  the 
fact  that  be- 
t  ween  opera- 
lions  a  certain 
time  is  taken 
f  o  r  removing 
work  from  the 
jigs  and  re- 
Iilacing  new 
work  for  the 
next  operation. 
During  such 
times,  the  in- 
vestment o  f 
money  in  the 
machine  tool 
is  still  going 
on,  but  the  ma- 
i:hine  is  stand- 
ing idle. 

The  New 
I'rocess  Gear 
Corporation  of 
Syracuse,  N. 
Y.,  manufac- 
turer of  auto- 
mobile gears, 
evidently  had  this  point  in  mind  when  designing  the  two 
drilling  fixtures  shown  in  Figs.  1  and  2  that  are  used  on  the 
National  Automatic  Tool  Co.'s  multiple  drilling  machines. 
The  object  of  these  two  Jigs  is  to  provide  a  method  by  which 
the  drilling  machine  will  be  kept  at  work  drilling  all  the 
time  even  while  the  man  is  removing  and  replacing  work. 
In  Fig.  1  the  work  being  done  is  the  drilling  of  eight  5/lG-inch 
holes  through  a  Vj-inch  flange  on  a  malleable  iron  differential 
gear-case  half.  The  method  of  using  the  jig  will  be  apparent 
at  a  glance.  The  jig  is  of  the  two-station  type  and  the  work 
is  bolted  on  from  the  under  side,  being  located  on  a  central 
stud.  The  body  plate  of  the  fixture  carries  eight  bushings  for 
the  5/16-inch  drills.  While  the  drilling  operation  is  proceed- 
ing, the  operator  is  removing  the  piece  previously  drilled  and 
inserting  a  new  one  at  the  station  not  in  use.  The  drilling 
operation  gives  him  just  time  enough  to  substitute  a  new 
case  for  the  drilled  one,  index  the  jig,  start  drilling  the  new 
piece,  and  then  proceed  to  remove  the  case  just  drilled. 
The  jig  in  Fig.  2,  for  use  in  drilling  orop-forged  steel  drive- 


Fig.  1. 


i-station  Type  of  Drilling  Ji( 


Fiy.    2.      Thri-p-station    Type    of    DriUinj   JIk 


gears,  is  even  more  interesting  in  its  operation,  as  it  is  of 
the  three-station  type.  The  work  to  be  performed  is  the 
drilling  of  four  9/16-inch  holes  and  eight  5/16-inch  holes 
through  a  flange  that  is  9  16  inch  thick.  The  drilling  is 
done  on  a  twelve-spindle  drilling  machine  in  which  the  spin- 
dles are  arranged  in  two  groups  of  four  and  eight.  The  jig 
has  three  stations,  as  shown  in  the  illustration,  and  is  locked 
in  each  position  by  the  pin  shown  at  the  left.  The  operator 
clamps  a  gear  at  the  front  station,  indexes  the  jig  to  the  right 
and  the  four  9/16-inch  drills  go  through  the  work.  He  then 
indexes  a  second  time  and  the  same  gear  blank  is  drilled  again 
with  eight  5/16-inch  drills.  At  the  third  indexing  the  piece  is 
brought  to  the  front  again,  finished,  and  removed  and  a  new 
one  is  inserted.  Thus,  after  every  indexing  the  four  9/16-inch 
holes  are  drilled  by  the  first  group  of  spindles  simultaneously 
with  the  drilling  of  the  eight  5/16-inch  holes  by  the  second 
group  of  spindles,  and  during  this  time  the  operator  is  taking 
oft  a  finished  piece  and  replacing  it  with  a  new  one. 

As  the  New  Process  Gear  Corporation  factory  is  running 
night  and  day,  it  is  evident  that  these  drilling  machines  spend 
almost  100  per  cent  of  their  time  in  actually  drilling — and 
none  in  waiting  to  drill.  C.  L.  L. 

•     •     • 

THE  LITTLE  SHOP  IN  THE  BACK  YARD 

BY    A.  P    PRESS 

Some  months  ago  we  wrote  you  about  "Bill  and  His  Little 
Shop,"  and  perhaps  you  would  like  to  hear  the  rest  of  the 
story.  Bill  has  gone.  The  shop  got  too  small  to  hold  him 
and  his  work.  It  fairly  pushed  off  one  side  of  the  building, 
until  he  had  to  do  all  his  pipe  work  out  in  the  yard,  and  even 
then  the  shop  was  too  small  and  he  had  to  run  nights  to  get 
the  work  done. 

This  was  the  way  he  happened  to  get  out:  A  member  of  a 
large  concern  came  around  one  day  and  saw  what  Bill  was 
doing.  He  got  interested  in  Bill  and  his  work,  and  now  Bill 
has  a  shop  nearly  200  feet  long,  and  we  had  the  pleasure  of 
selling  him  a  good  power  plant  for  it.  (We  got  our  money 
too.)  We  were  up  to  see  him  a  few  days  ago.  He  has  a  nice 
office  in  one  end  of  his  shop  with  a  little  drafting-room  at- 
tached, and  while  he  has  a  typewriter,  Mrs.  Bill  doesn't  run 
it  any  more. 

Bill  (by  the  way,  we  must  not  call  him  Bill  any  more)  is 
now  a  manufacturer  in  every  sense  of  the  word,  but  when  we 
look  over  our  back  fence  at  the  little  shop  now  tenantless,  we 
feel  both  glad  and  sorry— glad  for  Bill  because  he  has  branched 
out  and  done  so  well,  and  sorry  because  the  little  shop  that 
used  to  hum  with  activity  and  business,  now,  like  the  harp 
that  hung  on  Tara's  walls,  is  "silent,  drear,  and  dead."  Per- 
haps the  environment  has  something  to  do  with  Billy's  success 
in  getting  ahead.  From  our  back  window  you  can  look  and  see 
no  less  than  six  of  these  little  shops.  They  don't  blow  any 
whistle,  although  every  one  has  an  engine  lathe  and  some  of 
them  a  complete  equipment.  They  start  in  about  seven  o'clock 
(  P.  M.  mind  you),  and  their  lights  are  never  turned  out,  when 
wo  "turn  in."  The  one  nearest  to  us  is  building  an  automatic 
M'ansmission  for  an  automobile.  That  is,  as  you  go  up  a 
.;rade,  the  oar  automatically  drops  into  third  speed,  and  If 
ilio  grade  is  still  too  great  for  the  power  of  the  engine,  it  drops 
into  second,  and  then  into  first  if  necessary.  He  has  been 
working  on  it  two  years  now,  and  while  to  us  it  seems  perfect, 
you  know  it  is  hard  for  a  mother  to  give  up  her  baby,  and  so 
lie  Is  still  at  it.  The  next  firm  up  the  back  fence  is  doing  die 
work,  and  has  expert  mechanics  of  the  highest  ability,  but 
many  a  time  they  have  made  me  a  set  of  tools  (and  they 
were  good  ones,  too)  for  half  what  I  could  get  them  made 
for  elsewhere.  There  is  something  funny  about  It.  A  man 
puts  up  a  kick  when  you  ask  him  to  work  overtime  for  less 
than  time  and  a  half,  but  he  will  go  cheerfully  into  bis  own 
shop  and  work  on  a  job  that  doesn't  pay  him  more  than  half 
his  regular  day  rate. 

Bless  the  little  shops  In  the  back  yard.  They  may  keep  as 
awake  nights,  but  they  are  turning  out  a  product  which  can 
1)0  produced  in  no  other  way,  and  that  is  mechanics  who  handle 
the  business  end  as  well  as  the  mechanical  details,  and  make 
a  success  of  both. 
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MODERN  MACHINE  VISES  AND  APPLICATIONS 


EXAMPLES    SHOWING    THE    UNIVERSAL    RANGE    OF    WORK    TO    WHICH    THIS    MACHINE  FIXTURE    MAY    BE    ADAPTED 

BY    FRANK   H.  MAYOH* 
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Fig.   1.     Plain  Flanged  Viae 

THE  machine  vise  so  commonly  used  on  milling  machines 
and  other  machine  tools  is  as  nearly  a  universal  fixture 
of  simple  design  as  can  be  found  in  machine  tool  equip- 
ment. The  object  of  this  ar- 
ticle is  to  describe  some  of  the 
uses  of  modern  machine  vises 
in  manufacturing  and  to  give 
examples  to  illustrate  the 
wide  range  of  work  for  which 
they  are  adapted.  The  article 
will  show  that  these  vises  can 
be  adapted  at  slight  expense, 
as  compared  with  high-priced 
special  jigs  and  fixtures,  for 
a  wide  range  of  work.  Many 
shop  executives,  not  desiring 
to  build  expensive  fixtures  for 
the  production  of  a  few  hundred  pieces  only,  send  jobs  into 
the  shop  and  let  the  machine  operators  do  the  work  with  inad- 
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Fig.  3.     Vee  Jaws  for  Round  Work 


Fig.   2.     Typical   Swivel  Vise 

equate  tool  equipment.  A  few  dollars  spent  on  special  vise 
jaws  would  often  cut  down  production  cost  of  parts  of  mod- 
erate size  very  materially.  Of  course  it  is  true  that  the  vise 
might  not  be  the  cheapest 
fixture  for  holding  the  work 
were  there  enough  parts  to 
warrant  making  more  elabor- 
ate tool  equipment. 

Examples  of  jaw  construc- 
tion for  plain  and  universal 
vises  are  shown  in  the  accom- 
panying illustrations.  Some 
of  these  vises  require  attach- 
ments that  are  regularly  fur- 
nished by  the  makers,  while 
others  must  be  adapted  to  the 
work   by   the   user.       One   of 


87    Samuel  Ave.,    Pawtuckct,    li.    I. 


the  simplest  styles  of  modern  vise  is  that  shown  in  Fig.  1. 
It  has  no  angular  adjustment  and  is  adapted  only  for  work 
having  parallel  sides  or  square  ends.     The  swivel  vise  shown 
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CUTTING   UP   READY  TO   FINISH 


(ROUND  STOCK 
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MILLING  THE  SIDES  AFTER 
CUTTING  INTO  STRIPS 


C 


FORMING  THE    ENDS    AT   FINAL  OPERATION 


X-PART  TO   BE   MACHINED 


Fig.  4.     Method  of  manufacturing  Part  X  in  Vise  3a\i 
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Fig.    5.     Toolmakers'   Universal  Viae 

in  PiK.  2  has  angular  adjustment  in  tlie  horizontal  plane  only. 
The  plain  vise  is  to  be  preferred  to  the  angular  vise  for 
straight  work,  as  it  is  cheaper,  sets  lower  on  the  table  and  is 
more  rigid.    Thus  it  may  be  operated  under  heavier  cuts  with 

less     vibration.  

Perhaps  the 
most  highly  de- 
veloped vise  as 
far  as  mechani- 
cal construction 
is  concerned,  is 
the  toolmakers' 
universal  vise  il- 
lustrated in  Fig. 
5.  This  is  used 
for  fine  work 
and  can  be  set 
to  machine  com- 
l)ound  angles  by 
bolting  the  base 
A  to  the  table  or 
platen  of  a  ma- 
chine. The  up- 
per portion  /{ 
may  be  swiveled 


Fig.  7.     End-milling  a  Slot  in  Swivel  Vise 


Fig.  6.     Gang  Hilling  Trip  Lerer  is  Special  YUe  Javi 

to  still  another  angle,  thus  making  three  independent  settings 
in  all.    This  vise,  when  rigidly  clamped,  makes  a  fairly  sub- 
stantial tool. 
Referring  to  Fig.  4,  exan  use  of  a  plain  flanged 

vise  for  milling 
are  shown.  The 
piece  X  is  made 
in  three  seta  of 
jaws  from  bar 
stock.  The 
rough  bars  come 
to  the  first  oper- 
ation In  lengths 
of  about  twelve 
inches.  The  four 
sides  are  milled 
c  o  n  8  e  c  u  - 
tively,  and  to  in- 
sure squareness, 
the  bar  is  forced 
against  the  solid 
vise  jaw  A  with 
a  piece  of  round 
stock.  This  in- 
sures  the   work 


to  the  desired  angle,  and  the  reading  taken  from  the  scale  at 
its  base.  Elevating  the  operating  Jaw  end  of  the  vise  to  a 
reading  taken  from  the  dial  C  on  the  stud  gives  another  angle. 
When  desired,  the  vise  proper  D  may  be  swiveled  on  Its  base 


being  squared  up  from  one  side  only,  this  side  always  being 
the  last  to  be  milled.  A  parallel  is  placed  under  the  work  to 
maintain  the  correct  height.  The  bars  are  next  cut  to  a  length 
slightly  greater  than  the  finished  product  by  saws  and  side 
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Fig.  9.     Work   beld  for  Gang  MUllag 
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milling  cutters  li. 
The  work  is  held 
in  a  set  of  special 
vise  jaws  C,  which 
have  slots  cut 
where  the  saws 
come  at  D.  For  the 
final  operation,  the 
vise  jaw  equipment 
consists  of  one  spe- 
cial jaw  and  one 
standard  jaw.  The 
operation  —  mill- 
ing the  angles — is 
performed  with 
face  and  side  mill- 
ing cutters  E. 
The  work  A'  is  held 
at  an  angle  in  the  stationary  jaw  F,  locating  in  a  slot  against 
the  pin  G  and  being  clamped  by  the  standard  movable  jaw  H. 
There  is  a  distinct  advantage  in  holding  the  work  at  an  angle. 
Since  the  included  angle  in  this  case  is  ninety  degrees,  the 
work  is  thrown  over  at  an  angle  of  forty-five  degrees,  enabling 
a  standard  side  and  face  milling  cutter  to  be  used.  Should 
the  included  angle  be  more  or  less  than  ninety  degrees,  the 
work  may  be  thrown  over  at  one-half  the  included  angle,  and 
the  milling  can  be  accomplished  with  a  standard  side  milling 
cutter  and  one  special  angular  face  milling  cutter.  This  has 
an  obvious  advantage  over  milling  with  the  work  in  a  vertical 
position,  as  in  that  case  two  special  angular  cutters  are 
required. 
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ill   with   Vortical   Attachment   and   Angular   Cutter 


An  example  of  work  held  in  a  swivel  vise  is  shown  in  Fig.  8. 
This  vise  has  one  special  and  one  standard  jaw.  The  opera- 
tions consist  of  flattening  off  both  sides  of  the  boss  .4.  in  rela- 
tion to  the  end  of  the  work.  This  is  accomplished  by  placing 
the  work  in  the  special  vee  jaw  B  and  binding  it  with  jaw  C, 
then  swiveling  the  vise  to  the  desired  angle  and  milling  with 
the  straddle  milling  cutters  D.  The  parts  are  machined  in 
duplicate  very  rapidly. 

It  is  often  necessary  to  machine  work  that  requires  to  be 
supported  at  four  or  more  points.  A  rough  casting  of  this 
kind  cannot  be  held  by  fixed  jaws,  and  the  best  way  to  handle 
it  is  by  means  of  a  vise  that  has  one  equalizing  jaw,  as  shown 


in  Fig.  13.  In  this  illustration  the  bosses  on  the  work  are 
being  surface-milled  with  cutter  A.  The  work  is  located  in 
the  fixed  jaw  Ji  in  the  vee-shaped  groove  and  clamped  against 
the  groove  angles  C  by  means  of  the  two  lugs  D  on  the  equa- 
lizer. This  equalizer  pivots  about  the  point  E  and  is  held  to 
the  movable  jaw  E  by  the  screw  fj. 

A  very  handy  set  of  vise  jaws  are  the  vee-shaped  jaws  shown 
in  Fig.  3,  which  may  be  used  for  milling  keyways  in  shafts 
and  for  various  other  purposes  where  the  work  is  round  or  of 
similar  shape. 


a 


Tig.    13.     Example   of   Equalizing    Vise    Jaw 

Another  type  of  swivel  vise  is  Illustrated  in  Fig.  7  in  use  on 
a  horizontal  milling  machine  for  end-milling  a  slot  across  the 
end  of  a  casting.  The  vise  pivots  about  the  stud  .1  and  is 
tilted  to  the  desired  angle  for  milling  with  cutter  B.  In  the 
event  of  no  vise  of  this  type  being  on  hand,  the  same  result 
may  be  obtained  by  the  use  of  a  plain  vise  and  two  special 
jaws  cut  on  an  angle  as  shown. 

Fig.  6  shows  a  gang  milling  operation  on  a  small  piece, 
using  a  spring  pin,  central  stud  and  screw  for  locating  the 
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Fig,    12.     Graham  Vise   with  Jig  Attachment 


Fig.   14.     Simple  Vise  with  Jig  Attachment 

work.  There  are  three  cuts  on  this  piece,  milling  the  lug  with 
surface  mill  A,  milling  the  bevel  with  angular  milling  cutter 
B  and  milling  the  end  with  side  milling  cutter  C.  In  placing 
the  work  in  these  vise  jaws,  it  is  slipped  on  the  pin  D  and  the 
movable  jaw  is  brought  up  to  just  touch  the  work,  when  the 
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spring  pin  A'  is  released,  forcing  tiie  work  against  the  screw  F. 
In  this  position  the  spring  pin  is  locked  by  the  screw  G ;  then 
the  vise  jaw  is  tightened,  holding  the  work  rigidly. 

When  setting  up  work,  pins  can  otten  be  used  to  good  ad- 
vantage under  such  conditions  as  locating  from  a  hole  and 
gripping  on  a  boss  as  shown  in  Fig.  10.  X  is  the  work  and  A 
the  locating  pin.  The  jaws  B  are  standard,  except  that  a  hole 
is  made  in  the  fixed  jaw  to  receive  the  pin,  which  holds  the 
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Circlo  with  Romovablo   BuBhing  Plato 


work  at  the  correct  height.  Further  location  of  the  work  is 
obtained  by  the  end  resting  on  a  parallel  or  the  bottom  of  the 
vise  in  the  position  shown. 

Other  combinations  for  milling  or  planing  in  vise  Jaws  are 
often  made  by  holding  two  or  more  pieces  at  one  time.  Unless 
the  portions  of  the  work  gripped  between  the  jaws  are  finished 
fairly  close,  it  is  necessary  to  provide  some  means  of  compen- 
sation in  order  to  grip  all  the  pieces  securely,  as  some  of  the 
pieces  would  be  loose  and  pull  out  when  machining  began.  An 
illustration  of  several  pieces  being  held  In  a  vise  for  gang 


Fig.    16.      Drilling   Hole 


an  Angle   in  Special  Viso 


milling  is  shown  in  Fig.  i).  Six  pieces  A  are  placed  in  the 
vise,  resting  on  a  block  which  has  six  clearance  holes  for  the 
round  shanks.  Then  the  jaws  are  tightened  in  the  usual  man- 
ner and  the  sides  X  are  straddle-millcil  with  straddle  milling 
cutters   />'. 

A  viso  for  nulling  broach  teeth  is  sliown  in  Fig.  11,  where 
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Fig.     17.      Quick-: 


the  angular  cutter  is  held  in  the  vertical  milling  attachment 
of  a  horizontal  milling  machine.  The  work  is  held  in  a  plain 
vise  and  the  cross-slide  is  fed  in  and  out  when  taking  the  exits. 
This  arrangement  permits  a  slight  undercutting  of  the  broach 
teeth,  which  is  a  very  desirable  feature. 

DiiUlng-  In  Vises 

Although  the  foregoing  examples  have  been  of  vises  used  in 
milling  or  planing  operations,  any  of  these  may  be  used  for 
drilling  in  combination  with  attachments  for  holding  drill 
bustlings  or  locating  stops.  There  are  now  on  the  market 
vises  furnished  with  jig  attachments  ready  for  use.  One  of 
these  vises  as  made  by  the  Graham  Mfg.  Co.  is  illustrated  in 


FiK.    18.      Drilling    on    an    Anglo    in    Swivel   Vu- 

Fig.  12,  where  it  will  be  seen  that  a  stop  .1  may  Iw  u.^ed  to 
locate  the  work  while  the  bracket  B  holds  the  bushing  which 
guides  the  drill. 

As  a  simple  illustration  of  the  principle  involved  in  using 
a  jig  of  this  type,  reference  is  made  to  Fig.  14,  In  which  the 
part  being  machined  is  a  round  collar.  This  collar  A  is 
gripped  against  a  vee  in  the  solid  jaw,  and  the  bracket  con- 
taining the  bushing  B  is  adjusted  to  the  correct  position  for 
guiding  the  drill  into  the  work.  It  is  clamped  in  place  on  the 
soliu  jaw  by  means  of  bolts  ('.  To  operate  the  Jig,  the  movable 
Jaw  is  opened  and  a  piece  of  work  inserted  In  the  V-block. 
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Then  It  is  only  neoessary  to  tighten  the  jaws  and  proceed  to 
drill.  In  this  way,  duplicate  parts  are  obtained  without  an 
elaborate  jig.  By  using  suitable  plates  in  these  jigs,  many 
odd-shaped  pieces  can  be  drilled,  of  which  Fig.  19  is  a  typical 
example.  The  method  of  using  this  plate  is  obvious  from  the 
Illustration.  Bushings  A  are  placed  in  the  plate  B  at  the 
proper  location  to  guide  the  drills  into  the  work.  The  plate 
is  screwed  on  top  of  the  vise,  the  stop  C  is  adjusted  to  the 
proper  location,  and  the  work  D  placed  in  the  vise  against  the 
stop,  after  which  the  holes  are  drilled. 

This  jig  construction  adapted  to  drilling  holes  on  an  angle 
is  illustrated  in  Fig.  18.  In  this  case,  a  swivel  vise  is  fitted 
with  a  plate  A  set  at  the  proper  angle  In  relation  to  the  base  li. 
Then  by  swinging  the  vise  up  to  the  proper  angle,  the  parts 
may  be  drilled  in  duplicate  as  in  the  previous  case  cited.  That 
there  are  infinite  possibilities  in  the  fitting  of  vises  with  bush- 
ing plates  when  these  are  intelligently  used,  will  be  readily 
seen  by  considering  the  methods  of  drilling  illustrated  in 
Fig.  16.  This  illustrates  a  swivel  vise  used  as  an  indexing 
jig,  and  where  extreme  speed  or  accuracy  is  not  required  it 
works  out  very  satisfactorily.  The  first  drilling  is  done  with 
the  vise  in  the  position  illustrated.  The  subsequent  drilling 
is  accomplished  by  tilting  the  swivel  vise  to  the  right  and  left 
the  desired  number  of  degrees. 

Another  example  of  drilling  in  a  vise  is  shown  in  Fig.  15 ; 
here  a  number  of  holes  are  being  drilled  around  a  circle 
This  is  accomplished  by  gripping  the  work  between  the  jaws 
in  the  vise  proper  and  having  a  bushing  plate  to  set  on  pins 
A  and  B  in  the  vise.  By  sliding  the  vise  to  various  positions 
the  holes  are  drilled  in  the  usual  manner.  This  bushing  plate 
Is  removable  for  taking  out  the  work.  Besides  the  vises  with 
Jig  attachments,  there  are  a  number  of  quick-operating  vises, 
of  which  Fig.  17  is  a  standard  model.  This  vise  is  operated  by 
a  handle  A  and  toggle  B  which  is  suitable  for  short  operations 
requiring  quick  releasing  of  the  work,  such  as  milling  screw 
slots,  short  drilling,  etc. 

The  vises  here  illustrated  are  not  always  the  most  economi- 
cal means  of  handling  work,  but  they  are  often  the  best  that 
the  extent  of  the  job  will  warrant.  They  must  not  be  con- 
fused with  more  elaborate  jigs  and  fixtures  which,  although 
vises  in  principle,  are  special  in  construction.  Not  all  shops 
can  afford  the  costly  design  that  the  manufacture  of  guns  or 
automobiles  will  warrant.  They  must  compromise  on  the 
cheaper  and  less  effective  equipment  that  can  be  adapted 
quickly  to  a  wide  range  of  work,  and  the  machine  vise,  as 
shown  in  the  foregoing,  can  be  made  a  universal  fixture  within 
its  limits. 

*     *     * 

MAKING  CAMS  BY  HYDRAULIC  PRESSURE 
A  number  of  barrel  cams  which  are  required  to  be  light  and 
perfectly  balanced  are  employed  in  a  certain  textile  machine 
An  ingenious  and  effective  method  of  making  these  cams  has 
been  worked  out,  which  produces  a  cam  with  little  machining, 
and  one  that  is  in  perfect  standing  balance  and  in  almost 
perfect  dynamic  balance.  The  method  is  substantially  as  fol- 
lows: A  hardened  steel  pattern  of  the  desired  cam  is  made  in 
two  parts,  the  parting  line  being  along  the  middle  or  side  of  the 
cam  groove.  This  two-part  pattern  or  mandrel  is  placed  within 
a  section  of  seamless  tubing  of  the  required  length  to  make  the 
barrel  cam.  The  mandrel  fits  the  tubing  closely  and  the  ends 
are  covered  witli  rubber  gaskets  to  prevent  the  ingress  of 
water  or  other  liquid  under  heavy  pressure  between  the  man- 
drel and  the  tube.  The  assembled  tube  and  mandrel  are  then 
placed  within  a  steel  container  and  subjected  to  heavy  hydrau- 
lic pressure — sufficient  to  draw  the  tube  wall  down  in  the  cam 
path  and  form  a  perfect  copy  of  the  master  cam.  The  mandrel 
and  hydraulically  formed  cam  are  then  removed,  and  heads 
are  welded  to  the  barrel  by  the  oxy-acetyleue  process.  As 
stated,  the  resulting  cam  is  light,  in  balance,  and  is  made  with 
little  machining  except  cutting  off  and  boring  holes  in  the 
heads  for  mounting  on  the  shaft.  It  is  an  interesting  example 
of  the  possibilities  of  hollow  forming  of  sheet  metal  by 
hydraulic  pressure.  Hollow  silverware  has  been  made  by  hy- 
draulic pressure  for  many  years,  rubber  pads  being  used  to 
form  a  convenient  and  adaptable  hydraulic  medium. 


WESTINGHOUSE   MEMORIAL   TABLET 

The  Veteran  Employes'  Association  of  the  W'estinghouse 
Electric  &  Mfg.  Co.,  at  its  third  annual  banquet  held  Saturday 
evening,  January  29,  in  the  Fort  Pitt  Hotel,  Pittsburg,  pre- 
sented to  the  company  a  bronze  memorial  tablet  of  the  late 
George  W'estinghouse,  founder  of  the  numerous  industries 
bearing  his  name.  About  450  veterans  were  present,  and  offi- 
cers and  men  from  the  shop  mingled  freely  and  discussed  old 
times  when  the  electrical  industry  was  in  its  infancy.  The 
organization  is  composed  of  those  who  have  been  in  the  employ 
of  the  company  for  twenty  years  or  more.  The  memorial 
tablet  is  about  three  by  four  feet,  made  of  solid  cast  bronze, 
and  weighs  about  300  pounds.     It  shows  a  true  bas-relief  like- 
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ness  of  Mr.  Westinghouse  taken  from  one  of  his  best  photo- 
graphic poses,  and  bears  the  inscription  "George  Westinghouse, 
Master   Workman,   Inventor,   Founder,    Organizer,    1846-1914." 
The  tablet  will  be  placed  in  the  reception  room  of  the  East 
Pittsburg  works  of  the  company. 
*     *     * 
MECHANICAL  SUBJECTS  AS  SOMETIMES 
DESCRIBED 
In   a  work  on  forging  by  an  author  who  has  published  a 
number  of  mechanical  books  over  his  name,  we  find  the  fol- 
lowing item,  which  we  could  not  withhold  from  our  readers: 

Description  of  Hydraulic  Press 

For  the  benefit  of  those  who  are  not  familiar  with  a 
forging  machine  or  press,  a  description  of  one  will  be 
given  here.  We  will  describe  a  large  press.  Most  forgings 
made  by  pressing  in  shaped  dies  can  be  produced  on  a 
small  press.  The  smaller  the  press  used  for  accomplish- 
ing your  work  the  greater  the  economy. 

Embodied  in  the  press  proper  is  an  operating  plunger. 
This  is  pulled  back  after  performing  its  stroke  by  a 
plunger.  A  platen  is  made  movable  to  facilitate  the  hand- 
ling of  heavy  dies.  The  dies  are  secured  to  the  plunger 
and  platen  by  means  of  bolts  in  tee  slots.  The  press  is 
usually  operated  by  500  pounds  water  pressure.  Wlien 
greater  pressure  is  required  an  intensifier  on  the  left  of 
the  press  is  used. 
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BORING  LARGE  WORK   ON   A   LATHE 

Joljljing  shops  are  frequently  called  upon  to  perform  a  bor- 
ing operation  on  some  part  that  is  too  large  for  the  swing  of 
any  machine  in  the  shop,  and  the  following  describes  a  method 
by  which  such  parts  can  be  handled  on  the  lathe.  The  large 
gear  shown  in  the  illustration  was  the  intermediate  wheel 
on  a  steam  tractor,  and  the  bearing  of  this  gear  had  become 


Motliod  of  boring  Work  on  Latho.   lliat 


Large  for  Swing  of  Hachil 


SO  badly  worn  that  it  had  to  be  rebored.  For  handling  such 
work  we  adopted  the  expedient  of  making  a  special  faceplate 
and  chuck,  with  a  long  hub  on  the  faceplate  bored  to  fit  the 
rear  end  of  the  lathe  spindle.  This  faceplate  was  secured  to 
the  spindle  by  means  of  set-screws  carried  in  tapped  holes  in 
the  hub.  A  special  tool-block  was  made  to  hold  the  center 
of  the  boring-bar  at  the  same  height  as  the  center  of  the 
.spindle,  and  the  bar  was  made  long  enough  to  reach  through 
the  spindle.  To  steady  the  bar  while  boring,  a  bushing  was 
piiivided  that  was  a  tight  fit  in  the  spindle  and  a  running  fit 
(in  the  bar.  It  will  be  evident  that  the  cutter  was  located  at 
the  outer  end  of  the  bar,  and  provision  was  made  for  taking 
successive  cuts  by  adjusting  the  tool.  The  regular  longitudi- 
nal feed  was  employed  to  traverse  the  bar  tlirough  the  work. 
Mankato,  Minn.  Gkokge  Wilson 


PRECISION  GRINDING  KINK 
The  following  method  will  be  found  useful  in  handling  tool- 
room work  or  any  other  class  of  work  in  which  it  is  required 
to  finish  a  piece  perfectly  square.  The  method  is  particularly 
applicable  for  sizing  and  finishing  square  or  hexagonal 
broaches,  plug  gages,  keyway  gages  and  similar  parts,  where  a 
high  degree  of  accuracy  is  required.  In  order  to  explain  the 
mot  hod  of  procedure,  suppose  that  a  square  plug  has  been 
roughed  out  to  within  0.005  inch  on  a  universal  grinder,  using 
a  dividing  head  for  locating  successive  sides  in  relation  to  each 
other.  After  taking  a  cut  O.OO.'?  or  0.004  inch  deep  all  around, 
tlio  plug  will  show  an  error  of  from  0.00025  to  0.001  inch,  no 
matter  how  carefully  the  work  has  been  done. 

It  the  variation  is  slight,  an  Indicator  may  be  employed 
to  determine  the  amount  of  error.  Suppose  the  error  does  not 
exceed  0.00025  inch.  The  plug  should  bo  ground  to  within 
0.00075  inch  of  size,  after  which  the  following  kink  may  be 
employed  for  the  finisliiiig  operation.  First,  determine  the 
high  and  low  sides  of  the  plug  and  thou  place  it  on  a  mag- 
netic chuck  on  the  surface  grinder.  Start  with  a  cut  about 
0.00025  inch  deep  on  the  high  side  and  run  to  within  about 
1/32  inch  of  the  low  side.  Then  turn  the  plug  over  so  that  the 


opposite  side  is  at  the  top  and  the  1/32  inch  of  stock  left  on 
the  first  side  will  raise  the  low  side  an  amount  equal  to  the 
error.  A  cut  is  now  taken  right  across  the  work,  after  which 
the  plug  is  again  turned  over  to  enable  a  slight  cut  to  be  taken 
across  the  first  side.  The  two  opposite  sides  will  now  be  found 
to  be  perfectly  parallel  with  each  other.  The  two  remain- 
ing sides  of  the  work  are  then  treated  in  the  same  way. 

This  idea  is  far  better  than  attempting  to  shim  up  the  work, 
a  method  which  is  entirely  impractical  where  the  total  error 
is  not  more  than  0.005  inch.  It  will  be  evident  that  by  the 
method  which  has  been  described,  a  part  of  the  work  becomes 
the  shim  and  this  part  is  sure  to  be  free  of  inequalities  in 
thickness  which  would  affect  the  accuracy  of  the  work  pro- 
duced. The  method  has  been  thoroughly  tried  out  In  the  tool- 
room in  which  the  writer  is  employed,  and  it  has  given  very 
satisfactory  results. 

Plainfield.  X.  J.  Gu.s  E.ngleb 


AN   UNUSUAL  FACING   DEVICE 

The  criticism  is  often  made  of  manual  training  that  the 
work  is  impractical  and  that  it  is  only  boy's  play.  The  Stout 
Institute  of  Menomonie,  Wis.,  works  on  the  policy  that  the 
information  a  manual  training  school  boy  is  given  should  be 
the  same  as  that  given  to  a  vocational  school  boy  or  to  an  ap- 
prentice. The  courses  given  to  boys  specializing  in  some 
particular  branch  of  shop  work  are  very  practical.  As  an 
example  of  this,  there  is  now  being  built  by  one  group  of  boys, 
a  couple  of  patternmaker's  disk  sanders.  These  machines  were 
carefully  designed  and  are  being  well  built. 

The  equipment  of  the  school  does  not  include  a  boring 
machine,  so  it  was  necessary  to  bore  the  bearings  of  the  main 
frame  on  the  large  lathe.  The  boring  presented  no  especial 
difficulty,  but  the  facing  of  the  ends  of  the  bearings  was  quite 
a  problem.  This  was  foreseen  by  the  instructor  and  so  the 
problem  was  presented  to  the  class  several  weeks  before  the 
tools  were  needed.  The  various  members  of  the  class  sul>- 
mitted  solutions,  many  of  which  were  impractical.  After  the 
design  was  agreed  upon,  the  Job  was  turned  over  to  one  Joe 
Prisk,  who  made  the  patterns  and  did  the  machine  work. 

The  problem,  simply  stated,  is  to  get  a  tool  to  travel  across 
a  radial   face  which  must  be  truly  flat  and  square  with  the 
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axis  of  hole  .1.  The  accuracy  required  made  It  advisable  to 
use  a  small  pointed  single  tool.  The  lathe  attachment  shown 
in  the  accompanying  illustration  afforded  a  satisfactory  solu- 
tion of  the  problem.  It  consists  of  a  differential  gear  and  an 
eccentric.  Gear  B  and  eccentric  C  are  secured  to  the  shaft 
and  lever  D  is  a  running  fit  on  the  shaft.    Gear  E  is  mounted 
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on  a  hub  integral  with  lever  D,  and  ring  F  is  a  working  fit 
on  eccentric  C  and  carries  tool  O.  Ring  /•'  is  driven  by  the 
pin  II  which  continues  through  gear  E  which  is  slotted  at  1 
to  receive  it.  The  gear  must  be  slotted  because  in  one  posi- 
tion the  pin  is  at  the  higli  side  of  the  eccentric  and  at  another 
it  is  at  the  low  side.  Lever  U  carries  the  two  pinions  J  and  K 
which  are  keyed  to  the  shaft  that  carries  them. 

Gear  B  has  121  teeth  and  gear  E  has  120  teeth.  Now  as 
gear  B  is  fixed  to  the  shaft,  it  drives  pinion  ,/,  .meshing  with 
it  when  the  shaft  is  turned.  This,  in  turn,  drives  pinion  K 
on  the  opposite  side  of  lever  D  and  transmits  motion  to  gear  E. 
But  the  difference  of  one  tooth  causes  gear  E  to  gain  one  tooth 
during  each  revolution,  thus  causing  ring  F  to  slip  ahead  on 
eccentric  C  which  is  fixed  to  the  shaft.  If  tool  G  is  at  the  low 
side  of  the  eccentric  it  will  fall  inside  the  hole.  As  ring  F 
slips  around  eccentric  C,  tool  G  will  move  toward  the  high 
side  of  the  eccentric,  and  in  so  doing  will  pass  across  the  face 
of  the  casting.  The  attachment  worked  perfectly  from  the 
first  and  did  not  need  any  improvements  to  produce  satisfac- 
tory  results. 

Menomonie,  Wis.  F.  F.  Hillix 


HOW  WE  MADE  THE  SWITCH  PARTS 
We  were  hard  pushed  with  work  in  the  press  department 
last  fall,  and  there  was  nothing  to  do  but  put  some  of  the 
work  out.  So  we  picked  out  the  parts  we  didn't  have  tools 
for,  and  sent  them  out  to  a  lot  of  shops  in  that  line  of  work 
to  see  what  prices  we  could  get.  We  found  one  place  up  the 
valley  that  made  us  an  exceptionally  good  offer,  and  they  had 
a  name  for  doing  good  work,  so  we  sent  them  quite  a  lot — 
mostly  switch  parts — and  among  these  was  a  piece  like  that 


Fig.    1.      Switch   Part   to  be         Fig.    2.     Blank   produced   by  First   Operation 
made  on    Switch    Part 

shown  in  Fig.  1.  It  was  not  a  hard  piece  to  make — at  least, 
we  did  not  think  so  then — and  the  only  difficult  point  was  that 
the  printed  matter  guaranteed  SO  per  cent  contact  at  B,  where 
the  switch  blade  fitted  in  when  the  switch  was  closed. 

They  accepted  the  offer,  made  their  own  tools,  and  in  due 
time  the  parts  began  to  come  back.  They  were  fine.  In  fact, 
it  was  the  best  press  work  we  had  seen  in  a  good  while,  even 
better  than  we  were  doing  ourselves,  and  we  claimed  to  do 
good  work  too.  Well,  they  made  the  parts  for  nearly  a  year, 
and  then  we  got  over  our  rush.  The  original  contract  had 
long  expired,  so  as  fast  as  we  could  make  the  tools  we  took 
the  work  into  our  own  shop,  but  when  we  came  to  the  switch 
springs  we  seemed  to  be  "up  against  it."  We  tried  two  or 
three  ways  to  make  them.  First  we  tried  to  U  them  up  and 
flatten  the  U,  and  then  we  tried  a  press  with  a  side  attachment 
that  was  used  on  other  work  of  this  kind,  but  in  spite  of  all 
we  could  do,  we  could  not  get  the  SO  per  cent  contact  on  the 
side.     It  would  come  out  nearer  S  than  SO  per  cent. 

One  day  the  "super"  came  along  and  saw  what  we  were 
trying  to  do  and  said: 

"Don't  fool  all  your  time  away  on  those  tools.  I'll  write 
up  the  valley  and  ask  Brown  how  he  makes  them.  In  fact, 
I'll  get  him  to  send  a  sketch  of  the  tools." 

He  wrote  up,  and  got  a  nice  letter  back.  They  said  they 
were  glad  we  liked  the  punchings  and  were  sorry  we  were 
going  to  make  the  parts  ourselves,  and  while  the  contract 
called  for  making  the  punchings  at  such  a  price,  they  did  not 
find  anything  in  it  about  furnishing  tools  or  Information  how 
to  make  them,  and  though  they  would  be  pleased  to  renew  the 
contract  they  humbly  begged  to  be  excused  from  furnishing 
any  sketches  for  tools.  They  said  they  did  not  know  much 
about  press  tools  anyhow.     That  put  us  in  a  hole;  or  rather  it 


left  us  in  the  same  cavity  we  were  in  before  we  wrote  for  the 
information. 

Now,  when  Brown  sent  the  work  in,  we  used  to  check  up  the 
amount  in  the  usual  manner,  by  weighing  the  lot  and  counting 
out  a  pound  to  see  if  it  was  0.  K.  One  day  the  girl  who  was 
doing  this  work  said: 

"Mr.  Press,  here  are  two  pieces  of  work  that  look  funny. 
I  don't  think  they  belong  to  us.     Will  I  throw  them  out?" 

She  was  talking  to  the  "super,"  but  the  foreman  of  the  tool- 
room happened  to  be  passing  at  just  that  moment,  and  he 
grabbed  the  pieces  as  though  they  were  made  of  gold  instead 
of  copper. 

"Throw  out  nothing,"  said  he,  "pay  for  them;  they  are  worth 
their  weight  in  gold  to  us." 

And  as  he  turned  to  the  "super,"  he  said,  "There  it  is,  Mr. 
Press,  right  there.  That's  the  first  operation  we've  been  trying 
so  liard  to  get.  We  can  make  the  switch  parts  without  any 
trouble  now,  and  save  an  operation  in  doing  it,  too." 

As  will  be  seen  from  Fig.  2,  the  principle  employed  in  mak- 
ing the  pieces  was  to  use  the  whole  power  of  the  press  on  the 
contact  surfaces,  leaving  them  straight  and  true  and  just  the 
shape  desired. 

We  went  ahead  and  finished  the  tools  and  are  now  making 
the  parts,  and  poor  Brown  has  really  shown  us  how  to  do  it, 
although  he  doesn't  know  it.  A.  P.  Press 

THE   REAL   PURPOSE   OF   A   DRAWING 

The  real  purpose  of  a  drawing  is  often  misunderstood  by 
the  mechanic  who  uses  it.  This  is  especially  true  in  the  de- 
velopment of  new  apparatus.  The  prevailing  idea  among  me- 
chanics is  that  the  drawing  should  be  correct  in  details  and 
design.  That  is  the  designer's  job,  and  if  not  correct,  he  is  a 
"light  weight"  in  the  mechanic's  opinion.  This  is  the  wrong 
viewpoint.  Since  it  is  utterly  impossible  to  explain  verbally 
or  in  writing  what  is  wanted,  the  drawing  acts  as  the  most 
satisfactory  medium  of  explanation.  If  verbal  or  written  ex- 
planation were  possible,  there  would  be  no  need  of  designs  and 
drawings  except  for  the  sake  of  record  and  duplication.  It  is 
impossible  for  the  mechanic  to  view  a  new  piece  of  apparatus 
in  his  mind  as  it  will  actually  appear,  from  a  description  only, 
and  it  is  the  designer's  duty  to  picture  the  apparatus  on  paper 
so  that  the  mechanic  can  build  it.  Simplicity  constitutes  good 
design,  and  in  order  to  obtain  it  frequent  changes  and  im- 
provements are  necessary  in  building  an  apparatus. 

The  real  purpose  of  the  preliminary  drawing  is  to  give  the 
mechanic  the  knowledge  necessary  to  start  work.  If,  in  the 
mechanic's  opinion,  some  improvements  can  be  effected  over 
tlie  method  shown  on  the  drawing,  his  ideas  should  be  ad- 
vanced and  considered.  Many  mechanics  know  that  a  design 
is  wrong  or  could  be  improved  upon  but  keep  silent,  delighting 
in  "putting  it  over"  on  the  designer  by  making  the  part 
wrong  because  it  is  shown  wrong  on  the  drawing.  Even- 
tually the  designer  or  someone  not  directly  connected  with 
the  work  will  see  the  error  and  receive  credit  for  the  im- 
provement. There  are  instances  where  four,  five  or  six  ma- 
chines are  built  before  one  is  fully  satisfactory,  but  each  one 
develops  improvements.  A  drawing  was  required  to  start  the 
first  one,  so  the  real  purpose  of  the  drawing  was  to  make  the 
start.  When  the  machine  is  satisfactory,  the  drawings  are 
corrected  for  record  and  duplication.  After  the  drawings  are 
corrected,  the  mechanic  may  be  justified  in  "knocking"  the 
draftsman  if  he  finds  an  error. 

This  misunderstanding  of  the  purpose  of  a  drawing  is  not 
always  confined  to  mechanics,  but  extends  even  to  some  fore- 
men. If  they  look  forward  to  greater  responsibilities,  they 
should  strive  to  improve  and  not  condemn  a  poor  design. 

There  is  a  somewhat  similar  weakness  in  some  draftsmen — 
and  incidentally  they  will  remain  draftsmen  all  their  lives^ 
who  draw  only  that  which  is  told  them  and  nothing  more.  If 
they  have  any  ideas  of  their  own  they  should  incorporate  them 
in  the  design,  even  if  they  are  not  accepted.  Whatever  may 
have  been  put  on  the  drawing  leads  to  discussion,  and  dis- 
cussion leads  to  other  ideas,  some  of  which  may  be  utilized  in 
the  final  design.  The  man  in  charge  can  explain  changes  in 
design  more  readily  than  he  can  furnish  all  the  information 
necessary.     In  this  case  the  purpose  of  the  drawing  is  to  de- 
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velop  the  imaginary  ideas  of  the  inventor  or  designer  in  their 
preliminary  stages. 
W'atertown,   Mass.  W.   J.    Uittki'.lkh 

[The  foregoing  refers,  of  course,  only  to  preliminary  draw- 
ings of  new  mechanisms  or  machines.  A  drawing  which  is 
to  fiirnish  directions  regarding  the  manufacture  of  a  part 
of  some  standard  machine  such  as  an  automobile  or  typewriter 
should  contain  specific  information  regarding  size,  finish, 
material,  etc.  There  should  not  be  the  slightest  doubt  of  the 
correctness  of  this  information.  It  is  generally  accepted  that 
data  contained  on  drawings  of  this  type  should  be  infallible, 
the  same  as  all  other  data  that  is  supplied  to  a  manufactur- 
ing department,  such  as  instruction  cards,  etc.  To  fur- 
nish a  manufacturing  drawing  that  is  not  complete  in  every 
detail  is  a  serious  matter.  The  proper  condition  is  for  the 
drafting-room  and  planning  department  to  cooperate  in  fur- 
nishing the  shop  or  manufacturing  department  with  all  the 
drawings,  orders  and  various  other  information  necessary  to 
produce  a  part  that  must  be  interchangeable. 

In  the  development  of  a  new  mechanism  on  the  drawing- 
board,  however,  there  is  a  definite  limit  to  the  ideas  that  can 
be  laid  out  in  the  drawing.  After  a  design  has  been  carried 
so  far  on  a  drawing-board,  it  Is  absolutely  essential  that  a 
model  be  made.  The  making  of  this  model  will  no  doubt  bring 
out  ideas  that  will  make  it  advisable  to  redesign  the  mechan- 
ism on  the  drawing-hoard.  Thus  it  is  essential  that  the  closest 
cooperation  exist  between  the  makers  of  the  experimental 
mechanism  and  the  engineering  department.  The  value  of 
cooperation  cannot  be  overemphasized  by  the  management. 
Also,  no  pains  should  be  spared  to  acknowledge  the  value  of  an 
idea  submitted  by  a  subordinate.  The  overlooking  of  this 
point  has  killed  originality   in  many  a  young  man. — Euitoh.  | 


MACHINING   ANGULAR   SURFACES 

One  of  the  most  common  complaints  which  the  machinist 
makes  about  the  draftsman's  work  is  that  he  has  failed  to  give 
complete  dimensions  for  angular  surfaces  which  have  to  be 
machined.  As  a  result,  the  machinist  is  required  to  do  a  cer- 
taiit  amount  of  figuring  for  himself,  and  as  this  is  work  with 
which  he  may  not  be  thoroughly  familiar,  he  may  make  a 
mistake.  It  is  my  purpose  to  describe  a  method  of  machining 
such  surfaies,  in  which  the  machine  is  reciuired  to  make 
the  calculations,  and  this  will  doubtless  prove  of  interest  to 
machinists  who  are  not  thoroughly  grounded  in  mathematics. 
Fig.  1  shows  part  of  an  angular  sided  groove  in  a  circular  cut- 
ter, the  drawing  for  which  was  dimensioned  as  shown.  As 
the  inner  corners  of  such  grooves  are  generally  filleted  it  is 
not  possible  to  start  the  angular  cut  at  the  bottom  of  the 
groove  and  work  out  -a  method  which  would  result  in  deter- 
mining the  width  AD  by  setting  over  the  compound  slide  to 
an  angle  of  2  degrees.  30  minutes.  But  with  a  filleted  groove 
of  the  form  shown,  it  is  necessary  to  set  over  the  compound 
rest  to  the  required  angle  and  start  the  cut  at  the  top  of  the 
groove,  as  shown  in  Pig.  2. 

The  method  of  procedure  is  as  follows:  With  the  compound 
rest  set  at  an  angle  of  2  degrees.  30  minutes,  in  the  proper 
direction  for  cutting  the  right-hand  side  of  the  groove,  the 
tool  is  made  to  touch  corner  .1  ;  and  with  the  carriage  and 
cross-feed  locked  the  tool  will  traverse  along  line  AG  when 
moved  by  the  compound  slide.     But  if,  when  the  cutting  point 

of  the  tool  is  just 
touching  corner  .1, 
it  is  first  traversed 
back  along  line  GH 
for  a  distance 
slightly  in  excess 
of  0.375  inch  and 
then  traversed  for- 
ward 0.375  inch  by 
the  cross- feed  slide, 
the  cutting  point 
of  the  tool  will  lie 
Mil  line  IF  which  is 
.1  continuation  of 
surface  FH  which 
it  is  required  to 
machine.  Should  it 
happen  that  the 
wedge  shaped  piece 
AliF  is  too  large  to 
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be  removed  by  a 
single  cut,  it  may 
be  divided  into  as 
many  cuts  as  re 
quired  by  feediiii-' 
the  cross-slide  for 
ward  through  anv 
suitable  portion  of 
the  total  0.375  inch 
before  starting  to 
take  each  cut. 

Should  it  happen 
that  corner  .1  is 
not  perfect,  a  trial 
cut  may  be  taken, 
after  which  the  dis- 
tance of  the  point 
from  the  outside  of 
the  work  may  be 
measured;  the 
cross-feed  slide  is 
then  fed  up  the  re- 
mainder of  the 
0.375  inch,  after 
which  a  finishing 
cut  is  taken.  In 
doing  work  of  this 
kind  it  will  be 
found  advisable  to 
leave  a  light  finish- 
ing cut  to  be  taken 
over  the  outside  of 
the  work  after  the 
angular  surfaces 
have  been  machined.  When  this  practice  is  followed,  the  fin- 
ishing cut  will  decrease  the  depth  of  the  groove.  It  will  be 
readily  seen  that  the  method  described  can  be  applied  to  any 
form  of  angular  or  taper  work. 

Wilkinsburg,  Fa.  Wii.i.i.wi  S.  Rowiii.i. 
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DRILLING  PIN  HOLES  FOR  DRIVING  FIT 

When  it  is  required  to  drill  holes  of  such  a  size  that  pins 
inserted  in  them  will  have  a  driving  fit,  the  following  method 
will  give  satisfactory  results.  Each  hole  is  first  drilled  with 
a  drill  one  size  smaller  than  the  stock  from  which  the  pin  is 
made.  A  drill  of  the  same  size  as  the  stock  Is  then  mounted 
in  the  drill  spindle  and  the  lever  feed  is  employed  to  feed  the 
drill  through  the  work  as  rapidly  as  possible.  The  faster  the 
drill  is  fed,  the  smaller  will  be  the  size  of  the  hole,  and  hence 
the  tighter  the  fit  of  the  pin. 

Wausaukee,   Wis.  \V.   K.  BrTi.r.B 
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BABBITT  BEARING  MOLD 
In  the  October  number  of  .M.\ciii.\Kity.  a  description  was 
published  of  a  babbitt  bearing  mold  which  was  claimed  to  be 
more  efficient  and  longer-lived  than  the  mold  I  described  in 
the  March  number.  In  view  of  the  fact  that  I  am  concerned 
with  the  babbitting  of  bearings  and  similar  work  almost  every 
day,  I  feel  justified  in  offering  a  few  criticisms — not  because 
the  design  referred  to  diiTers  from  my  own.  but  because  some 
of  its  shortcomings  are  too  serious  to  pass  unnoticed. 

In  the  first  place,  the  mold  sections  are  held  together  by  a 
spring  extending  across  pins  that  are  located  so  clo!<e  to  the 
hinge  that  only  a  small  leverage  is  provided.  Furthermore, 
any  slight  wear  in  the  hinge,  which  is  practically  bound  to 
occur,  will  result  in  throwing  the  molds  out  of  alignment. 
Another  difficulty  is  likely  to  result  from  the  fact  that  the 
high  temperature  of  the  mold  will  be  likely  to  affect  the  ten- 
sion of  the  spring  and  allow  the  mold  to  open  enough  to  cause 
leakage  between  the  core  and  mold  sections.  Kvon  if  the 
spring  is  in  good  condition,  sticking  of  the  mold  will  often 
cause  leakage  and  the  metal  will  overflow  into  the  hinge  and 
cause  trouble.  Unless  the  molds  are  absolutely  tight  and  al- 
ways kept  accurate,  the  wall  of  the  bearing  will  not  be  unlforia. 
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After  casting  a  bearing  liner  in  this  mold,  a  center  piece  is 
driven  up  with  a  hammer  in  order  to  cut  off  the  gate  or  sprue. 
In  the  writer's  opinion  an  operation  of  this  kind,  performed 
while  the  bearing  is  still  hot,  will  be  almost  sure  to  cause 
serious  distortion.  But  probably  the  most  serious  defect  of 
the  mold  is  the  fact  that  no  provision  appears  to  have  been 
made  for  allowing  the  air  to  escape,  and  such  provision  is 
more  necessary  in  a  steel  mold  than  in  a  sand  mold.  The 
casting  is  also  gated  at  the  top,  which  would  increase  the 
probability  of  trapping  the  air  in  the  mold.  After  noticing 
these  defects,  I  fail  to  see  the  Justification  for  the  claim  that 
this  mold  is  more  efhcient  than  the  one  described  in  the  March 
number  of  Machineky.  S.  Sucram 


DRYING   AIR   FOR   THE   SAND   BLAST 

On  damp  days  we  experienced  trouble  from  the  moisture  in 
compressed  air  causing  the  sand  to  clog  in  the  nozzles  of  our 
sand  blasts,  and  at  times  from  one-third  to  one-fourth  of  the 
operator's  time  would  be  occupied  in  endeavoring  to  clear 
away  the  obstruction.  Several  ways  were  suggested  for  dry- 
ing the  air,  such  as  using  a  filter  composed  of  pebbles  and 
spongy  material  or  passing  the  air  through  calcium  chloride 
which  is  successfully  used  as  a  laboratory  drying  agent.  The 
method  which  finally  offered  a  solution  of  the  problem  con- 
sisted of  placing  gas  burners  beneath  the  main  air  pipe  lead- 
ing to  the  sand  blasts,  and  since  this  plan  was  put  into  opera- 
tion we  have  had  absolutely  no  trouble  from  moist  sand  caus- 
ing the  apparatus  to  clog. 

The  reason  is  quite  simple.  'When  moist  air  is  compressed 
its  volume  is  reduced,  but  the  moisture  remains  the  same.  As 
the  air  leaves  the  compressor  and  passes  into  the  air  tank,  it 
cools  and  allows  some  of  the  excess  moisture  to  drop  to  the 
bottom  of  the  tank  where  it  causes  no  further  trouble;  but 
the  air  as  it  leaves  the  compressor  tank  continues  to  cool  and 
lose  moisture.  If,  on  the  other  hand,  the  air  is  heated  just 
before  It  goes  to  the  sand  blast,  the  moisture  is  retained  and 
the  air  is  said  to  be  "dry."  Only  a  small  flame  is  required  to 
heat  the  air,  as  a  few  degrees  rise  in  temperature  accomplishes 
the  desired  result.  The  same  method  may  be  employed  in  all 
processes  using  compressed  air,  where  the  presence  of  much 
moisture  in  the  air  is  found  to  be  objectionable. 

Kenmore,   N.  Y.  George  B.   Morris 


APPLICATION  OF  DOUBLE  WEDGE  TO 
DIE  WORK 

In  designing  special  fixtures  for  punch  press  work,  it  fre- 
quently happens  that  some  part  of  the  fixture  must  travel  in  a 
horizontal  plane  while  the  ram  of  the  press  moves  in  a  verti- 


Tig.   3.     Single  Angle   Cam  with  Roll  for  taking  Thrust 

cal  plane.  In  cases  of  this  kind,  it  is  customary  to  fasten  a 
cam  directly  to  the  punch-block  or  holder,  as  shown  in  Fig.  1. 
y  indicates  the  vertical  travel  of  the  ram,  causing  the  slide  A 
to  move  through  the  distance  X.  As  long  as  the  distance  X 
is  the  same  or  smaller  than  Y,  no  particular  trouble  will  be 
encountered,  but  with  a  reversal  of  conditions,  difficulties  are 
experienced.  The  angle  P  should  not  exceed  40  to  45  degrees. 
If  the  power  necessary  to  move  the  slide  A  is  excessive,  a 
small  angle  at  P  would  be  necessary.  This  small  angle  of 
necessity  limits  the  length  of  the  travel  of  the  part  A.  If 
the  travel  of  the  slide  A  is  considerable,  some  modified  cam 
principle  must  be  used. 

A  simple  modification  is  suggested  in  Fig.  2.  The  cam  B 
instead  of  being  firmly  attached  to  the  punch-holder  is  free  to 
rock  about  the  pin  C.  The  working  end  has  a  double  taper, 
one  side  bearing  on  a  roll  in  the  slide  and  the  other  against 
a  stationary  roll  on  the  fixture.  In  this  instance,  the  angles 
S  and  P  are  each  equal  to  30  degrees,  and  the  slide  moves  27/32 
inch  forward  while  the  cam  descends  the  same  distance. 

It  will  be  seen  that  by  this  device  the  downward  component 
of  the  pressure  on  the  slide  may  be  kept  quite  small;  further- 
more, the  resistance  offered  to  the  slide  produces  internal 
stresses  within  the  base  instead  of  making  a  cantilever  of 
the  cam  B,  as  in  Fig.  1. 

Flint,  Mich.  M.   Terrv 

I  An  improvement  over  the  method  shown  in  Fig.  1  is  shown 
in  Fig.  3.  Here,  Instead  of  the  thrust  of  the  slide  being  taken 
by  the  cam  as  in  Fig.  1.  it  is  taken  by  the  roll  B.  which  is 
mounted  in  the  die. — Editor.] 


DRILLING   SMALL  HOLES   STRAIGHT 

When  it  is  required  to  drill  deep  holes  with  a  small  drill  of 
some  such  size  as  No.  30,  it  is  not  an  easy  matter  to  keep  the 
holes  straight.  The  first  step  is  to  grind  the  drill  carefully. 
The  work  is  then  clamped  to  the  faceplate  of  a  lathe,  using  a 
center  indicator  to  locate  it  in  the  desired  position.  The  drill 
is  then  mounted  in  a  drill  chuck  and  the  chuck  placed  In  the 
tailstock,  but  left  loose  so  that  it  may  be  turned  from  time 
to  time.  After  drilling  to  a  depth  of  from  1/16  to  %  inch, 
the  drill  chuck  is  turned  from  one-quarter  to  one-hall 
revolution,  so  that  all  the  cutting  will  not  be  done  with 
the  drill  in  the  same  position.  By  turning  the  chuck  in  this 
way  at  intervals  of  about  Ys  inch,  holes  as  deep  as  3  inches 
may  be  drilled  perfectly  straight. 

■Wausaukee,  'Wis.  W.  E.  Butler 


Fig.     I.     Simple    Single    Angle    Ca 


Fig.  2.     Double  Wedge  Ca 


MARKING   SCALES   ON  DRAWINGS 
Here  is  a  suggestion  for  draftsmen  when  marking  the  scales 
of  drawings.     Instead  of  marking  the  drawing  scale  one-half 
size,  or  twice  the  actual  size,  make  a  large  S,  and  in  the  upper 
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TABLE   OP  CONDENSED  SCREW  DATA 


ROUGH   BOLTS  AND   NUTS 
U.S.  STANDARD  HEX.  AND  SQ. 


CAP  SCREWS 
HEX.  HEAD  SQ.  HEAD 


FLAT  FILLISTER 
AND  COUNTERSUNK 
HEAD  CAP  SCREWS 
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loop  put  the  muiiiTator,  ami  in  the  lower  loop  the  denoniiiialnr 
of  the  fraction  indicating  the  scale.  Thus  in  one-half  scale, 
it  would  be  indicated  by  a  large  S  in  which  1  would  appear 
In  the  upper  loop  and  2  in  the  lower  loop.  In  the  same  way 
if  the  scale  were  twice  normal  size,  the  2  would  appear  in  the 
upper  loop  and  the  1  in  the  lower  loop.  By  the  same  rule,  1 
would  appear  In  the  upper  loop  of  the  S  and  1  in  the  lower 
loop  also  when  the  drawing  is  full  size,  or  1  to  1. 

Prince  Bay,  S.  I.,  N.  Y.  Wim.iam  H.  David 


CONDENSED  SCREW  DATA 
The  table  given  herewith  is  of  interest  only  because  of  the 
condensed  manner  in  which  the  data  is  presented.  The  In- 
formation is  not  new,  but  was  gathered  from  different  parts 
of  standard  handbooks  and  made  into  one  table.  The  designer 
who  wishes  to  obtain  the  dimensions  on  bolts,  cap-screws,  flat 
and  fillister  head  screws,  washers,  and  depth  of  tapped  holes, 
may  get  this  information  quickly  by  referring  to  the  table. 
Cleveland,  Ohio.  L.  J.   HrNoi^iiAi  ic 


BOOKS   ON   SCIENTIFIC  MANAGEMENT* 

The  editor  of  Machi.neby  receives  many  inquiries  relating 
to  books  on  various  subjects,  and  is  often  requested  to  recom- 


•  Tho  books  given  in  tlio  jicTOnipnn.vinK  list  nro  not  ptit>llBlied  by  the  lutluB- 
trlal  Tress,  but  tlie  unines  uf  the  publtsliers  will  be  furnished  on  rci]uest,  or 
copies  will  be  sent  postpaid  on  reeeipt  of  price. 


mend  the  best  works  dealing  with  the  different  phases  of 
management  and  engineering.  These  requests  indicate  that 
many  more  readers  are  interested  in  the  literature  of  manage- 
ment and  kindred  topics,  and  it  is  believed  that  the  following 
list  of  books,  which  are  conceded  to  be  authoritative,  will  be 
appreciated  by  a  wide  circle  of  readers. 


Applied    Method    of    Scientific    Management. 

Liy   !•'.    A.    I'arlihurst.     32b   i)aBts,   G   by   9 

inches.  Pi-icc,  $:!. 
This  book  elves  a  dcsciiplion,  in  complete 
detail,  of  the  methods  of  scientitlc  manage- 
ment Installed  at  the  works  of  the  Fcrracute 
Machine  Co.  As  regards  details  of  .sclentilic 
management,  it  Is  unusually  complete. 
Cost     Keeping     and     Scientific     Management. 

Hv     11.     A.     lOvans.       252    pages,     G     by    it 

inches,  i'l-ice,  $3. 
This  is  a  practical  treatise  especially  ap- 
plied to  machine  shop  work,  describing  the 
author's  methods  as  applied  at  the  Mare 
Island  Navy  Yard.  It  shows  what  may 
be  done  in  installing  sclentilic  management 
by  a  competent  manager,  without  the  aid 
of  experts. 
Factory     Organization     and     Administration. 

By    Hugo    Dlenier.       3S0    pages,     6    by    9 

Inches.  I'rice,  $3. 
This  Is  an  unusiially  complete  book  cover- 
ing the  det.ails  of  organiz.ation  and  adminis- 
tration, from  factory  location  and  building, 
through  departmental  organization  and  re- 
lation, to  cost  and  wage  systems. 
Industrial     Plants.     By     Charles     Day.       :;;'( 

pages,  5  by  7>4  inches.  I'rice,  $3. 
This  book  contains  Instances  of  the  apiili- 
cation  of  some  of  tho  principles  of  sciemillc 
management  to  the  design  and  construction 
of  Industrial  plants.  The  book  is  recom- 
mended as  a  reliable  guide  In  modern  plant 
construction. 
Installing     Efficiency     Methods.       By     C.     E. 

Knoeppel.       2G0    pages,     7    by    10    Inches. 

Price,  J3. 
This  book  explains  step  by  step  the  method 
used  for  attaining  greater  output  at  lower 
cost,  and  contains  descriptions  of  practice 
as  distinct  from  a  mere  declaration  of  priit- 
cliiles.  The  bixik  undertakes  to  answer  tho 
questions  which  any  one  planning  to  install 
scientific  inan:i!,'.iiunt  would  naturally  ask. 
Maximum    Production.     By   C.    E.    Knoeppel. 

:u;.'>  pages,  5  by  IM  inches.     Price,  $2.50. 
In  this  book  the  machine  shop  and  foundry 


are    considered    as    twin    factors    In    produc- 
tion, and  the  principles  of  scientific  manage- 
ment are  explained  In  their  application,  first 
to  the  shop  and  then  to  the  foundry. 
Motion  Study.     By  F.  B.  Gilbreth.     116  pages, 

ii\i  by  S  Inches.  Price,  $2. 
This  Is  a  valuable  study  of  tho  various 
factors  involved  in  the  performance  of  man- 
ual labor,  and  Is  illustrated  with  photographs 
and  t.ables  showing  the  author's  methods 
and  results  in  studying  workman's  motions 
in  the  brlck-laylng  trade.  It  Is  highly  rccom- 
ineiuled  for  students  of  the  details  of  time 
and  motion  study. 
Primer  of  Scientific  Management.     By  Frank 

B.   Gilbreth.     lOS  pages,  514   by  8  Inches. 

Price,  $1. 
This  Is  an  elementary,  popularly  written 
presentation  of  the  fundamental  principles 
of  scientific  management,  explaining  the 
Taylor  system  and  answering  some  of  the 
criticisms  raised  against  It. 
Principles    of    Industrial    Organization.        By 

l>exter    S.    Kimball.      300    pages.    G    by    9 

inches.  I'rice,  $2.50. 
This  book  does  not  explain  any  special 
form  of  Industrial  management,  nor  does  It 
undertake  to  give  complete  details,  but  It 
eontalna  a  careful  analysis  of  the  principles 
underlying  the  problem  of  industrial  org-anl- 
zatlon. 
Principles     of     Scientific     Management.       By 

F.   \V.  Taylor,     m  pages,  6  by  9  Inches. 

Price,  $1.50. 
This  Is  a  popular  restatement  of  the  prin- 
ciples of  scientific  management,  ns  made  by 
the  author  after  his  retirement  from  active 
practice.  It  deals  with  the  principles  In  a 
more  general  way  than  In  the  author's  "Shop 
Management." 
Production       Factors.         By      A.       Hamilton 

Church.       200    pages,     5     by     TVs     Inches. 

I'rice,  $2. 
This  book  deals  with  the  proper  distribu- 
tion  of   the   expense   burden   In   manufactur- 
ing, and  relates  especially  to  the  cost  s>-stcm 
and  the  work  of  the  cost  accountant. 


Science    and    Practice    of    Management.      By 
A.  Hamilton  Church.     535  pages,  5  by  7H 
inches.     Price,  $2. 
This    book    contains   a    gm.'^.t     .•  .u«ib   of 
the    factors    involved    In    i:  ne- 

ment,    the    purpose    beint:  the 

fundamental    factors    Infiu.  ;lon. 

not  from  the  viewpoint  of  ..■.-..   •■••<  ^-^  man- 
agement. 

Scientific  Management.     By  C-  B.  Thompson. 


.S7S   pages,   6   by  9   Inches 

This    Is   a   collection    of 

In    the    engineering    pres.- 

sented    before   engineering 

with  the  various  phases  of 
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;,a«c- 
ment.  The  work  gives  a  cic.u'  ana  com- 
plete survey  of  the  subject  of  sclenlinc 
management. 

Shop    Management.      By    F.   W.    Taylor.      144 
pages,    6    by    9    Inches.     Price.    }1.50. 
This    was    the   first    Imiwrlant    .-onirlbuilon 

to  the  subject  of  scientific  !ii.i   .t-.  m  .  :•     ;,t  ,i 

comprises    .a    summary    of    " 

The  hook  is  a  reprint  of   ■ 

by  Mr.  Taylor  before  tho  .: 

of     the     Americin     Society      ^:      -.• 

ICngineers. 

Twelve  Principles  of  Efficiency.    By  Harring- 
ton Emerson.     423  pa|r<^'<  "  by  "4  Inciies. 
Price.    $2. 
This    Ixiok    deals    with    the    philosophy    of 

scientific   management,   dlvldlnc   (he   subject 

Into    twelve    principal    parts,    five    of    which 

concern  the  relations  Iwtwccn  employer  and 

employe,    and    seven.    Industrial    metnoda    In 

the   work^ 
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QUESTIONS    ON    PRACTICAL    SUBJECTS    OF    GENERAL    INTEREST 


CADILLAC  SCREW  THREAD 
C.  M.  C. — What  is  the  Cadillac  screw  thread? 
A. — The  Cadillac  screw  thread  is  the  thread  used  by  the 
Cadillac  Motor  Car  Co.,  Detroit,  Mich.  It  differs  from  the  U.  S. 
standard  thread  in  that,  while  the  sides  are  inclined  to  each 
other  60  degrees  and  it  has  a  flat  top,  the  bottom  or  root  of 
the  thread  is  a  sharp  V.  Thus  it  partakes  of  the  characteris- 
tics of  both  the  U.  S.  standard  thread  and  the  sharp  V-thread. 
In  this  respect,  the  Cadillac  thread  is  like  the  International 
metric  thread.  The  specifications  for  the  International  metric 
thread  leave  the  shape  of  the  root  of  the  thread  to  the  discre- 
tion of  the  user.  It  may  be  a  sharp  V  and  have  a  rounded 
fillet,  or  flat  top,  so  long  as  the  depth  is  suflScient  to  clear  the 
tops  of  the  thread  in  the  nut. 


KEROSENE   IN  BEARINGS 

W.  E.  R. — I  would  like  to  have  your  opinion  on  the  use 
of  kerosene  oil  in  bearings.  "A"  claims  that  putting  kerosene 
in  the  bearings  of  a  machine  is  beneficial,  as  it  removes  the 
gum  and  worn-out  oil,  while  "B"  claims  that  kerosene  is  neces- 
sarily injurious,  because  it  dissolves  rust  and  therefore  it 
might  dissolve  the  metal  of  the  bearings. 

A. — Kerosene  oil  has  little  or  no  lubricating  property,  but 
its  use  in  bearings  to  remove  gum  and  worn-out  oil  is  an 
excellent  practice  provided  it  is  flushed  out  with  a  liberal 
application  of  lubricating  oil  so  that  the  bearings  are  left  in 
a  well  lubricated  condition  to  start.  The  fact  that  kerosene 
dissolves  rust  is  no  indication  whatsoever  that  it  would  dis- 
solve metal;  as  a  matter  of  fact,  it  has  little  or  no  deteriorat- 
ing effect  on  steel,  brass,  bronze  or  iron. 


REMOVING  SCALE   FROM   SHRAPNEL 
FORGINGS 

C.  C.  N. — We  would  appreciate  information  on  the  following 
questions  in  connection  with  the  pickling  of  forgings  for 
three-inch  Russian  shrapnel.  Would  the  method  of  pickling 
be  the  same  for  a  shell  that  has  been  rough-turned  from  soft 
forging  and  then  heat-treated,  the  remainder  of  the  machining 
operations  having  been  performed  on  the  oil-tempered  forg- 
ing, as  for  an  oil-tempered  forging  on  which  the  machining 
operations  have  been  performed  so  that  no  heat-treatment  is 
necessary?  Is  a  ten  per  cent  solution  of  sulphuric  acid  in 
water  most  satisfactory  for  pickling?  If  not,  what  per  cent 
of  acid  is  recommended?  At  what  temperature  should  the 
solution  be  maintained  for  the  most  effective  removal  of  the 
scale?  How  long  should  the  forging  be  submerged  in  the  pick- 
ling solution?  When  neutralizing  the  acid,  should  a  hot  soda 
solution  bath  be  used  followed  by  a  second  washing  in  hot 
water,  or  is  the  soda  solution  bath  suflicient?  Has  experience 
shown  that  pickling  will  entirely  loosen  the  scale,  or  is  it 
necessary  to  tumble  the  shells  to  knock  the  scale  off  during 
pickling  or  after  pickling? 

A. — The  accepted  method  of  manufacturing  shrapnel  shells 
is  to  perform  the  preliminary  operations  before  heat-treating; 
then  to  heat-treat  the  shell  and  close  in  the  nose.  After  that, 
the  second  series  of  operations  is  performed.  Some  manufac- 
turers are  machining  shrapnel  shell  forgings  without  pickling, 
but  unless  the  forgings  are  quite  free  from  scale,  this  is  not 
advisable.  Very  few,  if  any,  manufacturers  are  pickling  the 
shrapnel  shells  after  heat-treatment.  The  scale  is  removed  by 
sand-blasting  only  at  the  base  end  in  order  to  take  the  sclero- 
scope  reading.  Of  course,  the  shells  are  either  turned  or 
ground  after  heat-treatment  and  scale  is  seldom  objectionable 
for  either  of  these  machining  operations.  For  cleaning  forg- 
ings, a  ten  per  cent  sulphuric  acid  pickling  solution  is  sufli- 
cient, and  its  temperature  should  never  be  above  150  degrees 
P.  A  high  temperature  of  the  pickling  solution  is  objectiona- 
ble because  of  the  noxious  fumes  that  are  given  off.  The  forg- 
ing should  remain  in  the  pickling  solution  for  forty-five  to 
sixty  minutes,  depending  on  the  size  and  the  amount  of  scale 
to  be  removed.  The  best  method  of  neutralizing  the  acid 
is  to  wash  the  forgings  in  a  solution  of  hot  limewater,  then 
in   either   hot  water   or   running   cold   water.     Both   methods 


are  employed,  but  the  use  of  hot  water  is  preferable.  There 
is  a  difference  of  opinion  as  regards  results  of  pickling.  The 
French  government  specifies  that  its  high-explosive  shells  shall 
be  wire-brushed  following  heat-treatment  to  remove  all  the 
scale,  but  one  manufacturer  making  French  shells  has  found 
that  this  operation  is  unnecessary  and  that  pickling  the  forg- 
ings in  a  ten  per  cent  solution  for  one  hour  removes  all  scale. 


HOW  TO   READ   A   MICROMETER 

A.  L.  M. — Will  you  please  publish  plain  instructions  for 
reading  the  micrometer?  I  do  not  understand  the  principle 
on  which  it  operates. 

Ans\?ered  by  J.  T.  Slocomb,  Providence,  R.  I. 

The  micrometer  divides  the  inch  into  one  thousand  parts. 
As  usually  made  it  has  a  40  pitch  screw  which  advances  though 
its  nut  0.025  inch  per  revolution.  It  is  evident  that  If  the 
measurements  to  be  made  were  0.025  inch  or  less,  the  gradua- 
tions on  the  end  of  the  revolving  thimble,  and  the  indicating 
or  datum  line  on  the  stationary  part  would  be  sufficient.  But 
to  measure  a  greater  range,  it  is  necessary  to  have  some  means 
of  counting  and  adding  together  the  additional  revolutions  of 
the  screw.  This  is  accomplished  in  an  ingenious  and  simple 
manner  by  the  graduating  and  numbering  used,  and  is  plainly 
show^n  in  the  accompanying  illustration.  The  cross  lines  on 
the  sleeve  are  spaced  0.025  inch  apart — a  distance  equal  to  the 
pitch  of  the  screw.    A  revolution  line  is  cut  lengthways  of  the 


Fig.  1.     Reading  0.304  incb 


Fig.  2.    Reading  0.226  inch 


-f 


Fig.  3.     Reading  0.224i 


How    to    read    a    Micrometer 

sleeve  which,  in  connection  with  the  zero  line  on  the  thimble, 
records  whole  revolutions  of  the  screw.  When  the  end  of  the 
thimble  matches  any  one  of  the  cross  lines  and  the  zero  line 
matches  with  the  revolution  line,  the  number  of  spaces  exposed 
denotes  the  number  of  revolutions  made.  Every  fourth  cross 
line  is  numbered  from  0  to  10.  In  Fig.  1  the  reading  is  0.304 
inch,  showing  0.300  inch  on  the  sleeve  and  0.004  inch  on  the 
thimble.  In  Fig.  2  the  reading  is  0.226,  showing  0.225  inch  on 
the  sleeve  and  0.001  inch  on  the  thimble.  In  Fig.  3  the  reading 
is  0.224  inch,  showing  0.200  inch  on  the  sleeve  and  0.024  inch 
on  the  thimble.  The  figures  should  be  taken  off  the  sleeve  as 
hundreds,  that  is,  100,  200,  300,  etc.  The  thimble  is  shown 
purposely  close  to  the  lines  in  the  illustration,  as  these  are  the 
points  where  a  mistake  is  most  likely  to  be  made.  In  the  0.226 
reading,  the  end  of  the  thimble  appears  to  match  the  cross 
lines  nearly,  but  it  is  evident  that  it  really  does  not,  for  the 
reason  that  the  zero  lines  on  the  thimble  and  sleeve  do  not 
coincide  but  are  one  space  advanced,  which,  of  course,  w-e  add 
to  the  0.225  making  the  reading  0.226  inches.  The  same  is 
true  in  the  0.224  reading,  but  the  zero  line  has  gone  by  one 
space,  making  the  reading  0.224. 


NE^W  MACHINERY  AND  TOOLS 


THE    COMPLETE    MONTHLY    RECORD    OF    NEW    DESIGNS    AND    IMPROVEMENTS 
IN    AMERICAN    METAL-WORKING    MACHINERY    AND    TOOLS 


DIAMOND  RIFLE  BARREL  AND  RECEIVER 

DRILLING  MACHINES 

It  will  be  seen  that  these  machines  provide  for  drilling  two 
rifle  barrels  or  tico  rifle  rerrivers  simultaneously.  They  are 
duplex  machines  in  cit-ni  m  use  of  the  word,  being  provided 
with,  two  heads  for  ilin  urn  tlir  work,  two  tailstocks  for  hold- 
inn  the  drills,  and  iinlrjii  inlrnt  feed  mechanisms  and  oil  pumps 
ftji  ilcliirriiHi  liiliiiciint  to  till'  irork  tlirou'jh  the  hollow  drills. 
('(,iiiir:  I  Kui  h,  hi  fill  the  pumps  and  linlstnrks  is  made  In/  tele- 
.sropii  iiihis  iilmh  adjust  themsrlvcs  to  the  constantly  chang- 
imj  p(>siliiiii\  III  llir  carriages  as  the  drills  are  fed  into  the 
work.  'I'lir  ihsuni  of  these  machines,  as  well  as  of  the  ream  in;/ 
and  rifliiii;  iinirliiiics  described  on  the  following  pages,  follows 
established  practice  for  machines  of  these  types,  but  the  pres- 
ent activity  in  munitions  manufacture  makes  them  of  peculiar 
interest.  The  manufacture  of  these  machines  has  only  re- 
cently been  taken  up  by  tiic  Diamond  Machine  Co. 


it  is  necessary  to  back  the  drill  out  at  frequent  intervals  in 
order  to  clear  the  chips,  is  the  fact  that  the  operation  is  con- 
tinuous. This  has  been  made  possible  by  constructing  a 
special  type  of  drill  which  is  made  hollow  so  that  a  copious 
flow  of  cutting  compound  may  be  delivered  right  to  the  point 
of  the  drill  where  it  is  most  effective  in  dissipating  the  heat 
of  the  cut,  and  which  has  a  groove  down  the  side  through 
which  the  oil  escapes,  washing  away  the  chips  as  fast  as  they 
are  produced. 

The  drill  is  made  of  sufficient  length  to  extend  entirely 
through  the  rifle  barrel.  The  body  of  the  drill  is  made  of 
steel  tubing  which  is  rolled  in  at  one  side  in  order  to  pro- 
duce the  groove  which  provides  for  the  escape  of  oil  and  chips 
from  the  work.  The  point  of  the  drill  is  made  of  drill  rod, 
and,  as  previously  mentioned,  there  is  a  hole  which  provides 


Fig.   1.     Riao   Barrel  SrilllnK  Hachino 

Any  niacliinlKl  who  has  had  experience  in  the  drilling  of 
deep  holes  will  appreciate  the  difTiculties  encountered  in  drill- 
ing a  hole  tliriiiigli  steel  rille  barrels  30  inches  in  length  and 
maintaining  an  extremely  high  degree  of  accuracy  in  the  work. 
Hut  the  study  which  has  been  made  of  the  method  of  doing 
this  work  by  the  Diamond  Machine  Co.,  Providence,  R.  I.,  has 
resulted  in  the  production  of  machines  and  drills  capable 
of  giving  extremely  satisfactory  results.  The  most  note- 
worthy feature  of  the  operation  to  the  mechanic  who  has  had 
experience  in  drilling  deep  holes  with  ordinary  drills,  where 


built  by  the  Diamond  Machine   Co. 

for  the  delivery  of  oil  direct  to  the  point.  A  groove 
is  ground  down  the  side  of  the  drill  in  order  to  con- 
tinue the  groove  which  has  been  rolled  in  the  steel  tube;  and 
the  drill  point  is  soldered  to  the  end  of  the  tube.  The  de- 
scription will  he  better  understood  by  referring  to  Fig.  4 
which  shows  one  of  the  drills. 

It  will  be  seen  that  the  drilling  machine  provides  for  work- 
ing on  two  rifle  barrels  at  a  time.  The  barrel  forging  Is  sup- 
ported in  a  chuck  in  the  headstock  spindle,  this  chuck  con- 
sisting of  a  tapered  socket  which   is  serrated  so  that  a  firm 


Flic.    3.     Tall    End   of    Machine.    •howin(    Tailttock   Buffrr   8prin«a 
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Fig. 


grip  is  secured  on  the  work 
when  the  end  of  the  forging 
Is  driven  into  place  by  tap- 
ping the  opposite  end  of  the 
barrel  with  a  lead  hammer. 
The  outer  end  of  the  work  is 
supported  by  a  bushing  at  the 
left-hand  side  of  rest  A,  and 
at  the  right-hand  side  of  this 
rest  there  is  a  guide  bushing 
which  is  a  close  fit  around  the  point  of  the  drill.  The  work 
rotates  and  the  drill  is  fed  to  the  work  by  traversing  the  tail- 
stock  in  which  the  shank  of  the  drill  is  supported.  As  the 
drills  are  long  and  thin,  it  will  be  evident  that  some  inter- 
mediate support  is  necessary,  and  this  support  is  afforded  by 
means  of  a  steadyrest.  This  description  and  that  which 
follows  apply  to  one  side  of  the  machine,  but  it  will  be  evi- 
dent that  the  entire  machine  is  composed  of  two  sets  of  mech- 
anism like  that  described. 

The  arrangement  of  the  drive  will  be  best  understood  by 
referring  to  Fig.  2  which  shows  the  mechanism  quite  clearly, 
but  in  connection  with  this  description  it  should  be  under- 
stood that  guards  are  provided  over  all  gearing  on  the  ma- 
chine. The  drill  at  the  front  of  the  machine  is  driven  by 
pulley  A  which  is  mounted  at  the  back  of  the  spindle,  and  the 
power  is  transmitted 
through  a  friction 
clutch  B  which  is 
held  in  engagement 
by  the  pointed  end 
of  lever  C  that  en- 
gages a  shoulder  at 
the  end  of  the  hori- 
zontal rod  D.  But 
when  the  tailstock 
has  been  traversed 
far  enough  along  the 
bed  of  the  machine 
so  that  the  hole  has 
been  drilled  entirely 
through  the  rifle  bar- 
rel, a  dog  on  the 
tailstock  engages  an 
adjustable  stop  car- 
ried by  rod  D,  with  the  result  that  this  rod  is  rocked  down 
so  that  the  shoulder  disengages  the  end  of  lever  C.  As  a 
result,  compression  spring  E  becomes  effective  and  throws 
clutch  B  out  of  engagement,  thus  stopping  both  the  rotation 
of  the  spindle  and  the  feeding  of  the  drill  to  the  work.  The 
feed  motion  for  the  tailstock  is  transmitted  from  the  spindle 
through  a  worm  and  wheel,  change-gears  F,  and  a  second 
worm  and  wheel  to  a  lead-screw  located  inside  the  bed  of  the 
machine.  This  lead-screw  traverses  the  tailstock  in  the  same 
way  that  the  lead-screw   of  an  ordinary  engine  lathe  moves 


Cutting   End    of    a    Rifle    Barrel   Drill 


the  carriage  along  the  bed  of 
the  machine. 

In  connection  with  the  de- 
scription of  the  drill  it  was 
mentioned  that  means  are 
provided  for  clearing  the 
chips  from  the  hole  by  de- 
livering a  flow  of  oil  through 
a  tube  in  the  drill  and  allow- 
ing it  to  escape  by  way  of  a 


rig.    5.     Diamond   Rifle   Receiver  Drilling   Machii 


groove  at  the  side.  The  oil  employed  for  this  purpose  is  con- 
tained in  a  reservoir  located  beneath  the  machine,  and  the 
pump  which  is  connected  with  this  reservoir  is  shown  at  G, 
this  pump  being  driven  by  a  large  pulley  at  the  left-hand  end 
of  the  machine.  In  order  to  provide  for  supplying  the 
hollow  drill  with  oil  as  the  tailstock  is  traversed  along 
the  bed  of  the  machine,  connection  is  made  with  the 
tailstock  and  end  of  the  hollow  drill  by  means  of  a  telescopic 
tube  H  through  which  oil  is  pumped  from  the  reservoir.  In 
order  to  secure  satisfactory  results  in  clearing  the  chips  from 
the  hole,  it  is  necessary  to  have  the  oil  at  a  pressure  of  not 
less  than  SOO  pounds  per  square  inch,  and  under  actual  work- 
ing conditions  this  pressure  is  generally  quite  close  to  1000 
pounds  per  square  inch.  It  will  be  evident  that  this  pressure 
resists  the  action  of  the  lead-screw  in  traversing  the  tail- 
stock  along  the  bed, 
and  results  in  a  ten- 
dency for  the  tail- 
stock  to  move  over 
toward  the  right- 
hand  end  of  the  bed. 
After  the  drilling 
operation  has  been 
completed,  the  split 
nut  by  which  con- 
nection is  made  be- 
tween the  lead-screw 
and  tailstock  is  re- 
leased in  order  to 
move  the  tailstock 
back  to  the  starting 
position.  Evidently 
when  the  split  nut  is 
released  in  this  way 
there  is  a  possibility  of  the  residual  pressure  in  the  oil  tube 
causing  the  tailstock  to  be  thrown  back  with  considerable 
force,  and  cases  are  on  record  where  a  machine  has  actually 
been  wrecked  in  this  way.  To  obviate  trouble  from  this 
source,  a  buffer  spring  is  provided  as  shown  at  A,  Fig.  3, 
which  will  absorb  the  shock  in  case  the  tailstock  is  thrown 
back  in  this  way.  It  will  be  evident  that  with  oil  at  a  pres- 
sure exceeding  SOO  pounds  per  square  inch,  it  is  necessary  to 
provide  an  effective  form  of  guard  to  prevent  it  from  being 
thrown  from  the  point  at  which  it  escapes  from  the  end  of 


Fig.   1.     Rifle  Barrel  Reaming  Machine  built  by  the  Diamond  Machine  Co. 
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Fig.   2.     Type  of  Reamer  used   for  reaming   Kifle   Ba 

I  lie  hole  in  the  work.  These  means  are  provided  by  guard  .1. 
i-'ig.  1,  which  carries  the  bushing  that  supports  the  outer  end 
of  the  rifle  barrel;  the  oil  and  chips  escape  into  this  guard 
from  which  they  drop  down  into  the  pan  under  the  ma- 
chine. This  pan  is  provided  with  a  strainer  which  holds 
back  the  chips,  but  allows  the  oil  to  flow  through  into  the 
reservoir  where  it  is  ready  to  once  more  be  pumped  to 
the  work. 

When  working  on  military  rifles,  these  machines  are  ordi- 
narily driven  at  a  speed  of  IfiOO  revolutions  per  minute  and 
the  drill  is  fed  to  the  work  at  rates  of  feed  which  cover  a 
range  of  from  0.2  to  1.0  inch  per  minute.  The  rate  of  pro- 
duction is  about  three  barrels  per  hour  from  each  two-spindle 
machine,  i.  c,  a  barrel  forging  can  be  set  up  in  the  machine, 
drilled  and  removed  in  approximately  forty  minutes.  Fig.  5 
shows  a  machine  built  by  the  Diamond  Machine  Co.  which  is 


of  essentially  the  same  design  as  the  rlllc  b:irrel  drilling  nia- 
<liine  which  has  just  been  described.  This  niaihine,  however, 
is  used  for  drilling  the  rec'eivers  of  rifles,  and  as  the  work  is 
lonsidcrably  shorter  than  a  rifle  barrel,  it  is  unnecessary  to 
provide  so  great  a  capacity.  As  a  result,  the  rifle 
receiver  drilling  machine  Is  made  much  shorter. 


DIAMOND   RIFLE   BARREL   AND 
RECEIVER    REAMING    MACHINES 

-Is  in  the  case  of  the  Diamond  ilrillimj  ma- 
chines, these  machines  for  reaming  rifle  barrels 
and  receivers  provide  for  workinfi  on  tiro  bar- 
rels or  two  receivers  at  a  time.  It  will  be  evi- 
dent that  the  work  is  supiwried  by  fixtures 
mounted  in  independent  carriages  which  provide 
for  feeding  it  over  the  reatncrs  mounted  in  the 
revolving  spindles.  The  rifle  barrel  reamers  arc 
hoUoiv  so  that  oil  is  fed  through  them  to  the 
irork.  The  reamers  used  for  the  receivers  are 
solid,  and  in  this  case  lubricant  is  supplied 
through  a  tube  connected  to  the  open  end  of  the 
leork  ()!/  means  of  special  stuffing-boxes  clamped 
to  the  ends  of  the  rifle  receivers. 

After  rifle  barrels  have  beeu  drilled  thoy  are 
subjected  to  a  reaming  operation,  and  for  doing 
this  work  the  Diamond  Machine  Co.,  Providence, 
U.  I.,  is  building  a  duplex  barrel  reamer  which 


is  shown  in  Fig.  1.  The  machine  is 
provided  with  two  work-holding 
carriages,  which  are  reciprocated 
on  the  bed  by  independent  drives; 
and  the  reamers  are  mounted  in  the 
spindles  of  the  machine.  Located 
in  the  bed  are  two  driving  rods 
which  transmit  motion  to  the  carriages  by  means  of  a  worm 
and  wheel,  a  set  of  three  bevel  gears,  and  a  pinion  on  a  verti- 
cal shaft,  which  meshes  with  a  rack  on  the  carriage.  Be- 
tween the  two  bevel  gears  on  the  driving  shaft  is  a  clutch 
which  may  be  shifted  to  engage  either  of  the  gears  to  provide 


Fig.  4.     Close  View  at  Center  of  Bed,  ihowlnr  Feed  Revening  MechaoUm 
and  Wheel  for  Rapid  Hand  TriTerms 

tor  feeding  the  carriage  and  work  over  the  reamer  or  travers- 
ing it  back  to  the  starting  point.  The  handwheel  located 
above  the  middle  leg  provides  rapid  hand  traverse  for  both 
larriages,  and  the  clutches  on  each  drive  are  automatically 
tripped  to  provide  for  reversing  the  motion  to  return  the  car- 
riage to  the  starting  point. 

Fig.  2  shows  a  reamer  of  the  type  used  on  this  maihine; 
these  reamers  are  hollow  so  that  oil  can  be  passed  through  the 
tool,  from  which  it  escapes  by  way  of  hole  .1.  Referring  to 
the  close  view  of  the  head  end  of  the  machine  shown  In  Fig.  3, 
it  will  be  seen  that  oil  pipes  are  provided  to  deliver  lubricant 
to  each  of  the  spindles  and  thence  through  the  reamer  to  the 
work.  In  this  illustration  the  guards  have  been  removed  from 
the  gearing  to  show  the  way  in  which  power  Is  transmitted 
to  the  carriages  and  spindles.  The  gears  at  the  end  of  the 
machine  transmit  motion  to  the  driving  rods  which  trans- 
mit   power    to    the    feed    mechanism    below    the    carriages. 
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It  will  also  be  noticed  that  clutches  are  provided  on  each 
of  the  spindles;  these  are  controlled  by  the  two  treadles 
shown  at  the  base  of  the  middle  leg  in  Fig.  1,  and  by  depress- 
ing either  or  both  of  these  treadles  the  rotation  of  one  or  both 
of  the  reamers  may  be  stopped. 

For  the  purpose  of  reaming  rifle  rei'eivers,  the  Diamond 
Machine  Co.  is  building  a  tool  of  practically  the  same  design 
as  that  shown  in  Fig.  1 ;  but  as  the  work  handled  on  this 
machine  is  much  shorter  than  the  rifle  barrels,  it  is  unneces- 
sary to  provide  carriages  and  a  bed  of  such  great  length.  By 
comparing  the  illustrations  of  the  rifle  receiver  reaming  ma- 
chine shown  in  Fig.  5,  with  the  rifle  barrel  reaming  machine 
illustrated  in  Fig.  1,  it  will  be  evident  that  they  are  practically 
identical  so  that  a  detailed  description  of  the  receiver  reamer 
is  unnecessary.  In  this  connection  it  may  be  well  to  point 
out  that  solid  reamers  are  used  for  the  rifle  receivers  in  place 
of  the  oil-tube  reamers  used  in  the  barrels.  In  reaming  the 
receivers,  a  stufling-box  is  screwed  up  against  the  end  of  the 
work  and  this  is  connected  with  a  tube  througli  wliich  a 
copious  supply  of  lubricant  is  delivered  to  the  work.  In  this 
way  the  reamer  is  kept  flooded  so  that  heating  of  the  tool 
is  impossible.  The  pump  for  this  purpose  is  contained  in  the 
reservoir  under  the  bed. 

DIAMOND   RIFLING   MACHINE 

This  rifling  machine  employs  what  is  knoivn  as  the  "hook" 
type  of  cutter  which  cuts  the  groove  as  it  is  drawn  through 
the  barrel.  The  cutter  is  idle  on  the  forward  stroke  of  the 
bar.     The  required  lead  for  the  spiral  grooves  in  the  barrel 


Fig.    3.     Close   View   of   Feed   Mechanism 

in  the  under  side  of  guide  arm  C.  This  guide  arm  may  be  set 
at  any  desired  angle  with  the  line  of  travel  of  the  carriage, 
graduated  scales  I)  being  provided  to  facilitate  the  making  of 
this  setting.  It  will,  of  course,  be  evident  that  as  the  car- 
riage moves  back  and  forth  on  the  bed  of  the  machine  the 
travel  of  the  roller  carried  by  rack  A  in  the  groove  in  guide  C 
will  result  in  giving  the  rack  a  transverse  movement,  and 
this  movement  of  the  rack  results  in  rotating  the  pinion  on 
the  cutter-bar  mounting  and  also  the  cutter-bar.  By  making 
the  proper  angular  setting  of  guide  C  the  cutter-bar  may  be 
given  the  necessary  rotation  so  that  the  required  form  of 
groove  will  be  cut  in  the  rifle  barrel. 

In  considering  the  work  done  by  this  machine,  it  must  be 
borne  in  mind  that  there  are  four  grooves  in  most  types  of 
military  rifle  barrels,  and  in  cutting  these  grooves  it  is  neces- 
sary to  index  the  work  at  each  stroke  of  the  cutter-bar.  On 
the  rifling  machines  built  by  the  Diamond  Machine  Co.,  this 


Fig:.    1.     Rifling:  Machine   built   by   the   Diamond   Machine   Co. 


is  obtained  by  a  rack  and  pinion  actuated  by  an  adjustable 
guide  on  the  machiyie.  The  rifle  barrel  is  autuiitalicallii  in- 
dexed to  bring  successive  grooves  into  the  ivorkiiKi  posi/ioii. 
and  the  feed  of  the  tool  for  taking  cuts  of  constantly  increased 
depth  is  also  automatically  controlled. 

In  the  type  of  rifling  machine  now  being  built  by  the  Dia- 
mond Machine  Co.,  Providence,  R.  I.,  the  rotation  of  the 
cutter-bar  to  make  it  follow  the  twist  in  the  barrel  is  ob- 
tained by  quite  a  different  form  of  mechanism  from  that 
employed  on  the  crank  type  of  machine  built  by  the  Baush 
Machine  Tool  Co.  and  described  in  the  November  number  of 
Machinery.  In  the  present  case  the  cutter-bar  is  mounted 
in  a  carriage  which  is  given  a  reciprocating  motion  along 
the  bed  of  the  machine  by  means  of  a  lead-screw  and  planer 
type  of  belt  drive.  The  mounting  which  holds  the  cutter-bar 
is  free  to  revolve  in  bearings  in  the  carriage,  and  a  pinion  is 
provided  on  this  mounting  which  meshes  with  a  rack  .1  sup- 
ported in  cross-slide  B  which  is  an  integral  part  of  the 
carriage. 

At  the  top  of  rack  .1    there  is  a  roller  which  enters  a  slot 


Bar,    showing    Cutter   and    Feed 


is  accomplished  by  means  of  a  pinion  E  on  the  work-spindle 
which  meshes  witli  a  transverse  rack  carried  in  a  slide  on 
the  bed  of  the  machine.  As  the  carriage  and  cutter-bar  move 
forward,  the  plunger  is  automatically  withdrawn  from  index 
plate  G,  after  which  a  transverse  movement  is  imparted  to 
rack  F,  which  results  in  rotating  pinion  A'  and  the  work- 
spindle  until  the  plunger  drops  into  the  next  notch  in  the 
index  plate.  The  work  is  thus  located  in  position  ready  for 
the  grooving  operation  to  be  performed  on  the  return  stroke 
of  the  cutter-bar.  The  rifle  barrel  is  held  in  a  three-jawed 
chuck  H. 

This  machine  employs  what  is  known  as  the  "hook"  type  of 
cutter,  and  it  has  already  been  stated  that  the  cutting  action 
of  this  tool  takes  place  during  the  return  stroke  of  the  bar 
through  the  rifle  barrel.  Fig.  2  shows  the  end  of  the  cutter- 
bar,  the  hook  cutter  being  shown  at  A.  In  the  case  of  a  rifle 
barrel  having  four  grooves,  it  is  necessary  to  adjust  the  tool 
to  take  a  deeper  cut  after  each  four  strokes  of  the  bar  through 
the  rifle  barrel.  This  is  accomplished  by  means  of  a  square 
headed  screw  B  wliich  pushes  in 
a  wedge  under  the  hook  cutter  to 
force  it  out  so  that  the  cutting 
edge  is  at  a  greater  distance  from 
the  axis  of  the  bar.  This  ad- 
justment is  made  automatically 
through      the     entrance     of     the 
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square  head  B  of  the  screw  into  socket  J  of 
the  feed  mechanism,  as  shown  in  detail  in 
Fig.  'A,  from  which  the  construction  will  be 
readily  understood. 

When  the  cutter-bar  has  reached  the  end  ol 
its  forward  movement,  the  square  head  of  thf 
feed-screw  on  the  cutter-bar  enters  socket  ./. 
and  while  in  this  position  the  ratchet  and 
pawl  on  the  feed  mechanism  turn  the  feed- 
screw, which  results  in  driving  in  the  wedge 
under  the  hook  cutter  so  that  the  cutting  edge 
is  moved  out  from  the  axis  of  the  bar  through 
llie  required  distance.  It  must  be  understood 
that  til  is  movement  of  the  cutter  is  extremely 
slight,  as  the  entire  depth  of  the  groove  in 
tlie  barrel  is  only  0.004  inch.  In  order  to 
prevent  damaging  the  edge  of  the  cutter  dur- 
ing the  forward  or  idle  stroke  of  the  bar 
through  the  rifle  barrel,  the  design  has  been 
worked  out  in  such  a  way  that  the  cutter 
automatically  slips  back  off  the  wedge  which 
controls  its  position,  so  that  it  is  entirely 
work. 


Heavy-duty   20-inch   Latho   built    by    the    Economy    Enrineering    Co. 

the      the  means  of  preserving   the  original   fiber  structure  of  the 
metal. 


LEWIS  SPRING  MACHINE 
The  machine  shown  in  the  accompanying  illustrations  was 
designed  and  perfected  by  Fred  H.  Lewis,  president  of  the 
Lewis  Spring  &  Axle  Co.,  Chelsea,  Mich.,  for  the  purpose  of 
forming  and  harden- 
ingautomobile  springs, 
and  this  concern  is 
II  o  w  manufacturing 
I  lie  machine  for  the 
market.  It  is  claimed 
that  this  equipment 
111)1  only  constructs 
springs  rapidly  and 
with  a  great  saving  of 
labor,  but  that  it  also 
cITects  an  increase  in 
the  strength  of  the 
spring.  It  will  be  evi 
dent  from  the  illustr;i 
tions  that  the  machine 
employs  the  revolving 
head  principle;  the 
spring  leaves  are 
heated      and      then 

placed  in  the  forming  holder,  shown  in  Fig.  1,  after  which 
the  head  revolves  and  plunges  the  spring  into  a  tempering 
bath.  At  the  same  time  the  other  head  is  lirought  to  the 
top  of  the  receiver  ready  to  have  another  spring  leaf  put  in 
position.  The  machine  will  turn  out  leaves  at  the  rate  of 
ISOO  per  day.  The  steel  is  drawn  to  shape  and  hardened 
without  the  necessity  of  hammering,  and   this   is  said   to  be 


Fig.    1. 


Spring    Maohin 


Cover    opened    to 


Forming    Holder 


Fiit.    2.     Same 


vn   in    Fig.    1.    but    with    Cover   closed 


ECONOMY   ENGINE   LATHE 
The   Economy   Engineering  Co.,   Willoughby,   Ohio.    U   now 
building  a  single-purpose  manufacturing  lathe  which  Is  shown 
In   the  accompanying   illustration.     The  machine   Is  provided 

with  eighteen  changes 
of  speed  and  a  sufll- 
clent  number  of  feed 
changes  to  cover  all 
ordinary  require- 
ments; in  (act,  it  will 
handle  all  ordinary 
classes  of  work  done 
on  an  engine  lathe, 
with  the  exception  of 
thread  cutting,  and  Is 
well  adapted  for  heavy 
machining  operations 
on  forglngs  due  to  its 
exceptional  weight  and 
rigidity. 

The  headstock  is  of 
an  Improved  construc- 
tion with  the  outside 
housing  brought  up  to 
the  center  line  of  the  cone  which  has  three  steps  11.  nil  IS 
and  16%  inches  in  diameter  by  a  inches  face  width.  A  double 
back-geared  drive  is  provided,  the  ratios  being  3.17  to  1. 
and  11  to  1.  The  spindle  is  made  of  hlgh-carlmn  steel  and 
has  a  No.  t>  Morse  taper;  the  diameter  of  the  hole  through 
the  spindle  is  2  1/16  inches.  The  front  spindle  bearing  is 
4  inches  in  diameter  by  7  inches  long,  and  the  rear  spindle 
hearing  is  3>-{>  inches  in  diameter  by  5  inches 
long.  Eighteen  spindle  speeds  are  provide*! 
which  are  in  geometrical  progression  and 
range  from  11  to  3.35  revolutions  per  minute. 
The  bed  is  made  unusually  deep  and  is  fur- 
nished with  a  wide  V-hearing  at  the  front 
which  resists  the  thrust  of  the  tool  in  all 
directions,  and  a  flat  bearing  at  the  rear.  The 
length  of  the  carriage  bearing  on  the  bo<i  is 
32  inches,  and  the  carriage  is  clamped  down 
at  the  rear  In  such  a  way  that  easy  movement 
is  secured  without  any  backlash.  The  bridge 
is  11  inches  in  width  which  affords  an  ample 
bearing  for  the  cross-slide.  The  apron  is  of 
the  box  type,  and  so  construote<l  that  all 
shafts  have  bearings  at  both  ends.  The  feeds 
are  operated  by  frictions  and  are  positively 
geared  through  a  quick-change  box.  All  bear- 
ings In  the  headstock.  feed-box  and  apron  are 
bronze  bushed  throughout.     The  countershaft 
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is  provided  with  double 
friction  pulleys  18 
inches  in  diameter  by 
5  inches  face  width, 
and  both  belts  should 
run  forward. 

The  lathe  is  made 
with  a  plain  block 
rest  and  the  slide  is 
furnished  with  a  ta- 
pered gib.  The  regu- 
lar equipment  includes 
a  plain  rest,  faceplate, 
countershaft  and 
wrenches.  The  follow- 
ing special  equipment 
may  be  provided: 
Compound  rest  in 
place  of  plain  rest; 
square  turret  tool-post 
on  cross-slide;  four- 
hole  turret  mounted 
on  ways  in  place  of  tailstock;  and  power  feed.  The  machine 
swings  22  inches  over  the  ways  and  13  inches  over  the  car- 
riage; the  maximum  distance  between  centers  is  3  feet  1  inch; 
and  with  an  eight-foot  bed  the  approximate  weight  of  the 
machine  is  5100  pounds. 


automatically  regu- 
lates the  extruding 
speed  to  that  which  is 
most  economical.  The 
press  has  a  cast-iron 
table  50  feet  long  to 
support  the  extruded 
rods,  and  between  this 
table  and  the  back 
edge  of  the  press  there 
is  a  30-ton  cutting-off 
press  to  sever  the  ram 
stump  of  the  billet 
from  the  die-block. 
The  stroke  is  of  ample 
length  to  enable  the 
press  to  be  used  for 
drawing  hot  copper 
tubes  after  the  con- 
tainer castings  are  re- 
moved. 


Extrusion   Press   built  by   the   Southwark  Foundry  &  Machine   Co. 


SOUTHWARK  EXTRUSION  PRESS 
In  the  extrusion  press  recently  developed  by  the  Southwark 
Foundry  &  Machine  Co.,  Philadelphia,  Pa.,  the  design  and 
method  of  operation  have  been  worked  out  in  a  way  which 
insures  a  high  rate  of  production  with  the  minimum  cost 
for  tool  upkeep  and  power.  The  method  of  operation  is  such 
that  no  annealing  is  required  and  the  extrusion  is  com- 
pleted in  a  single  operation.  Furthermore,  it  is  unnecessary 
to  employ  a  pickling  operation  except  in  cases  where  some 
special  finish  is  required. 

The  pressure  chamber  is  made  of  special  alloy  steel  which 
has  a  high  tensile  strength,  and  it  is  provided  with  a  jacket 
through  which  the  heated  gases  from  the  fireplace  beneath 
the  chamber  are  passed,  so  that  the  chamber  is  heated  to  the 
required  temperature.  The  gases  escape  through  a  pipe  lo- 
cated above  the  pressure  chamber  and  provide  for  heating  the 
chamber  to  a  temperature  of  600  degrees  F.  The  chamber  is 
heated  so  that  the  metal  blocks  which  have  been  heated  to  a 
temperature  of  from  1650  to  ISOO  degrees  F.  may  not  be  sud- 
denly cooled  when  placed  in  position.  If  they  were  cooled  sud- 
denly, the  surface  of  the  metal  would  lose  its  plasticity, 
thereby  unduly  delaying  the  extrusion  operation  or  making 
its  successful  performance  a  practical  impossibility.  The  high 
temperature  to  which 
the  walls  of  the  pres- 
sure chamber  are  raised, 
during  the  time  in  which 
the  extrusion  operation 
is  being  performed,  re- 
quires the  chamber  to 
be  made  of  steel  of  an 
exceptionally  high  qual- 
ity. A  special  grade  of 
alloy  steel  is  used  for 
this  purpose. 

The  Southwark  ex- 
trusion press  is  operated 
from  an  accumulator 
which  is  fitted  with  a 
special  safety  valve 
that  absolutely  prevents 
dropping  at  a  danger- 
ous speed,  even  though 
a  pipe  line  should  fail. 
The  safety  valve  also 
acts  as  a  governor  and 


Military    Rifle    Stock    Turning   Machine 


GILMAN  RIFLE  STOCK  TURNING  MACHINE 

For  some  years  the  firm  of  Gilman  &  Son,  Inc.,  Springfield, 
Vt.,  has  been  manufacturing  a  gun  stock  turning  machine 
adapted  for  making  short  stocks  for  shot  guns  and  sporting 
rifles.  But  this  machine  has  not  sufficient  capacity  for 
handling  military  rifles  in  which  the  stock  extends  along 
under  the  barrel  almost  to  the  muzzle;  and  to  meet  the  re- 
quirements of  such  work  a  new  machine  has  been  developed, 
which  operates  along  essentially  the  same  lines  as  the  stand- 
ard gun  stock  turning  machine,  except  that  it  has  an  in- 
creased capacity  between  centers.  As  the  turning  of  rifle 
stocks  is  work  that  is  necessarily  done  in  only  a  few  shops, 
the  operation  of  a  stock  turning  machine  is  probably  a  mat- 
ter with  which  most  mechanics  are  unfamiliar,  and  on  that 
account  a  description  of  the  new  Gilman  machine  will  doubt- 
less prove  of  interest. 

In  operation,  the  stock  to  be  turned  is  sawed  out  on  a 
band  saw  so  that  there  is  not  more  than  lo  inch  of  material 
to  be  removed  at  any  point.  This  rough  block  is  then  set  up 
on  the  machine  and  the  forming  of  a  rifle  stock  from  the 
block  is  performed  by  a  rotary  cutter-head  mounted  on  a  car- 
riage which  runs  on  V-bearings  on  the  bed.  The  roughing 
out  of  the  stock  is  completed  at  a  single  traverse,  and  the 
form  of  the  work  is  governed  by  a  model  carried  on  the 
machine. 

With  the  brief  explanation  given,  we  are  in  a  position  to 
enter  into  a  detailed  description  of  the  manner  in  which  the 
machine  operates.  The  model  which  governs  the  form  of  the 
work   is  shown   at  A.  and  B  shows  a  rifle  stock  which  has 

just  been  roughed  out. 
The  rotary  cutter-head 
C  is  equipped  with  four 
tools  equally  spaced 
around  its  periphery; 
this  cutter  -  head  i  s 
mounted  on  the  car- 
riage D  which  runs  on 
V-bearings  on  the  bed, 
and  receives  its  tra- 
verse motion  from  a 
rack  and  pinion.  The 
model  A  and  work  B 
are  rotated  by  means  of 
gears  E  which  mesh 
with  a  common  pinion, 
and  both  the  work  and 
model  are  supported  on 
centers  carried  by  a 
cradle  F  which  rocks 
on  a  central  pivotal 
support.  The  engage- 
ment of  wheel    G  with 
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Chicago  Pneumatic   Tool   Co.'a   Type   N-SO   Air  Compressor  driven  by  a  Fuel  Oil   Enyi 


model  A  results  in 
swinging  cradle  F 
about  its  pivotal  sup- 
port in  such  a  way 
that  the  depth  of  cut 
taken  by  the  tools  in 
head  C  will  be  so 
regulated  that  work 
B  will  be  an  exact 
reproduction  of 
model  A.  The  gen- 
eral structural  fea- 
tures of  the  machine 
will  be  evident  from 
the  illustration. 

It  has  been  men- 
tioned that  the  turn- 
ing of  a  stock  is  com- 
pleted by  a  single  traverse  of  the  carriage,  and  the  carriage 
is  fed  along  the  bed  at  a  rate  of  :i  inches  per  minute.  There 
are  four  cutters  in  the  cutter-head,  but  only  three  of  these 
are  active  during  a  single  traverse  of  the  carriage.  The 
reason  for  this  is  that  the  gearing  in  the  apron  of  the  ma- 
chine Is  designed  to  provide  for  reversing  the  power  traverse 
of  the  carriage  in  order  to  save  the  time  which  would  other- 
wise be  lost  in  returning  the  carriage  to  the  starting  position. 
There  are  two  roughing  cutters,  one  intermediate  and 
one  finishing  cutter  in  the  head,  but  the  roughing  cutters  are 
so  arranged  that  one  cutter  takes  a  cut  when  the  carriage 
is  being  traversed  In  one  direction  and  the  other  roughing 
cutter  is  idle;  when  traversing  in  the  opposite  direction,  the 
cutter  which  was  formerly  idle  does  the  work.  The  power 
traverse  of  the  apron  is  automatically  tripped  when  the  cut- 
ters reach  the  end  of  the  work,  and  when  a  fresh  blank  has 
been  set  up  on  the  machine  the  gearing  must  be  reversed  by 
adjusting  handles  //,  in  order  to  provide  power  traverse  in 
the  opposite  direction.  Stocks  for  military  rifles  can  be  turned 
out  on  this  machine  at  the  rate  of  four  per  hour. 


which  have  been  in 
service  long  enough 
to  fully  demonstrate 
their  economy  of 
operation  are  actu- 
ally running  at  a 
figure  well  under 
this  cost. 

It  will  be  seen  that 
the  type  X-SO  com- 
pressor is  a  horizon- 
tal unit;  it  is  of  the 
straight-line,  single- 
stage  type  with  the 
compression  cylinder 
bolted  to  the  main 
frame  and  connected 
in  tandem  to  the 
power  ends.  The  propulsive  cylinders  are  of  the  valveless, 
two-cycle,  low-compression  type;  and  ignition  is  produced  by 
a  positive  acting  hot  plate  system.  As  in  the  case  of  the 
Diesel  engine,  combustion  takes  place  at  the  end  of  the  com- 
pression stroke  and  the  combustion  is  so  complete  by  the  time 
the  e.\hau8t  port  is  opened  that  the  fuel  loss  is  practically 
negligible.  A  small  oil  pump  injects  the  oil  against  the  hot 
plate  on  the  piston  as  it  approaches  the  end  of  the  compres- 
sion stroke,  and  increased  economy  of  operation  is  obtained 
by  the  use  of  water  with  the  fuel  oil.  The  quantity  of  both  oil 
and  water  admitted  to  the  combustion  chamber  is  controlled 
by  a  fly  ball  governor.  An  important  feature  of  the  com- 
pressing cylinders  is  that  they  employ  the  Chicago  Pneu- 
matic "Simplate"  flat  disk  air  inlet  and  discharge  valves  which 
were  described  in  the  December  number  of  MACiu.vKKy.  The 
type  N-SO  compressors  are  made  in  both  single  and  duplex 
units.  The  single  compressors  come  in  six  standard  sizes 
having  strokes  of  8,  10,  12,  14,  18  and  21  Inches. 


CHICAGO  FUEL  OIL  DRIVEN  AIR 
COMPRESSORS 

For  the  purpose  of  reducing  the  cost  of  operating  an  air 
compressor,  the  Chicago  Pneumatic  Tool  Co.,  1060  Fisher 
ISldg.,  Chicago,  111.,  has  developed  a  type  N-SO  compressor 
which  is  driven  by  an  engine  capable  of  operating  success- 
fully on  the  lowest  grades  of  fuel  oil.  One  of  these  machines 
is  shown  in  the  accompanying  illustration,  and  they  are  said 
to  be  well  suited  to  heavy  duty  under  such  severe  conditions 
as  exist  in  mines  and  on  contracting  jobs,  in  addition  to  regu- 
lar stationary  service.  The  engine  is  guaranteed  to  run  satis- 
factorily on  any  mineral  oil  having  a  spe<'inc  gravity  of 
28  degrees  Bauni6  or 
lighter,  which  does  not 
contain  over  1  per  cent 
of  sulphur.  There  are 
a  number  of  commer- 
cial fuel  oils  obtainable 
for  three  cents  per  gal- 
lon which  fulfill  these 
specifications,  and  with 
such  fuel  the  type  N-SO 
compressor  is  warranted 
to  compress  air  to  a 
pressure  of  100  pounds 
per  square  inch  at  a 
cost  of  not  over  lifty-six 
cents  per  nine-hour  day 
for  each  100  cubic  feet 
per  minute  of  free  air 
which  is  delivered  to 
the  receiver.  These  Og- 
ures  are  so  low  that 
they  seem  almost  in- 
credible, but  it  is 
claimed    that    machines 


BAUSH  RIFLE  RECEIVER  SPLINING 
MACHINE 
In  the  action  of  a  military  rifle,  the  cartridge  Is  pushed 
into  the  chamber,  after  which  the  bolt  is  moved  forward  to 
bring  the  firing  pin  into  contact  with  the  cartridge  primer. 
After  the  bolt  has  been  pushed  forward  in  this  manner.  It  is 
necessary  to  have  it  clamped  in  place,  and  this  is  done  by 
having  keys  on  the  bolt  which  fit  into  splined  grooves  In  the 
receiver.  When  the  bolt  is  pushed  forward  these  keys  slide 
in  the  spline  groove  and  it  is  not  free  to  turn  until  the  firing 
pin  comes  into  conta<t  with  the  base  of  the  cartridge-  but 
at  this  point  the  back  ends  of  the  keys  are  Just  bevond  the 
ends  of  the  spline  grooves,  the  keys  themselves  being  in  a 
socket  at  the  end  of  the  receiver.    As  a  result,  the  bolt  may 

now  be  turned  to  move 
the  keys  out  of  align- 
ment with  the  spline 
grooves  In  the  receiver. 
so  that  they  bear 
against  the  end  of  the 
receiver  and  hold  the 
bolt  firmly  In  place 
against  the  base  of  tha 
cartridge. 

In  machining  the  re- 
ceivers, the  work  of 
cutting  these  spline 
grooves  Is  somewhat 
analogous  to  that  of 
cutting  the  rifling 
grooves  In  the  Imrrels. 
The  work  is  done  by 
a  tool  similar  to  the 
"hook"  cutter  used  on 
the  rifling  machine,  and 
the  method  by  which 
the  position  of  the  cut- 
ter  is  adjusted    In   the 
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bar  to  provide  lor  taking  a  deeper  cut  at  each  stroke  is  con- 
trolled by  a  screw  and  wedge  mechanism  of  similar  construc- 
tion to  that  of  a  rifling  bar  equipped  with  a  "hook"  cutter. 
But  there  is  one  important  difference,  i.  e.,  the  cutter  does 
not  clear  the  work  on  the  return  stroke  but  cuts  on  both 
forward  and  return  strokes. 

It  will  be  evident  from  the  illustration  that  this  is  a  duplex 
machine,  i.  e.,  there  is  a  cutter-bar  carried  at  each  end  of  the 
slide  A  at  the  center  of  the  machine,  and  two  work-holding 
fixtures  (not  shown  in  the  illustration)  in  which  the  re- 
ceivers are  supported  while  the  splining  operation  is  per- 
formed. The  sockets  by  which  the  position  of  the  cutters  in 
the  splining  bars  is  adjusted  to  take  progressively  deeper  cuts 
are  shown  at  B  and  C,  and  it  will  also  be  observed  that  oil 
tubes  provide  for  delivering  a  supply  of  lubricant  to  the 
work.  Oil  for  this  purpose  is  delivered  by  a  pump  located 
in  the  reservoir  inside  the  column  of  the  machine.  The 
cutter-slide  is  reciprocated  on  the  bed  by  means  of  a  pitman 
which  may  be  set  for  any  required  length  of  stroke.  Hand 
adjustment  of  the  position  of  the  slide  is  obtained  by  means 
of  the  handwheel  at  the  front  of  the  machine.  This  machine 
is  a  product  of  the  Baush  Machine  Tool  Co.,  200  Wason  Ave., 
Springfield,  Mass. 


THREAD    MILLING   ATTACHMENT 

To  provide  for  the  rapid  performance  of  threading  opera- 
tions, the  New  England  Butt  Co.,  Providence,  R.  I.,  has  re- 
cently designed  a  thread  milling  attachment  for  use  on  an 
ordinary   16-inch   engine  lathe.     This   equipment   is   used   for 


Fig.    1. 


England   Butt   Co.'s  Thread  Milling  Attachment   for   the   Lathe 


milling  the  coarse  thread  on  the  outside  of  the  ogive  for 
70-millimeter  shrapnel  shells,  and  has  now  been  in  operation 
for  a  sufficient  length  of  time  to  fully  demonstrate  Its  ability 
to  give  satisfactory  results  as  regards  both  finish  and  rate  of 
production. 

By  referring  to  Fig.  1,  the  design  of  the  mechanism  and 
method  of  operation  will  be  readily  understood.  The  bronze 
worm-wheel  in  case  A  is  driven  by  pulley  B,  and  the  worm- 
wheel  shaft  carries  pinion  C  which  meshes  with  the  large 
gear  on  the  cone  pulley.  In  this  way  the  spindle  is  given  a 
backward  motion.  Piece  D  to  be  threaded  is  held  in  the 
chuck  by  means  of  a  collapsible  collet,  and  after  it  has  been 
set  up  cutter  /•;  is  moved  in  to  the  full  depth  to  which  the 
thread  is  to  be  cut.  The  cutter  is  located  by  bringing  the 
carriage  up  against  stop  F,  and  the  cutter  is  then  fed  in  to 
the  full  depth  of  the  thread  by  bringing  the  cross-slide  into 
contact  with  stop  G.  Clutch  //  is  next  engaged  by  pulling 
forward  knob  J  until  stops  K  are  engaged,  which  results  in 
starting   the   spindle   rotating.     After   the   spindle   has   made 


Fig.    2.     Close   View   of   Chuck  and  Cutter  Spindle 

about  1.1  revolution — the  movement  being  governed  by  gears 
M — stop  K  is  automatically  thrown  out  by  the  action  of  knock- 
out pin  O,  and  the  work  is  then  ready  to  be  removed  from 
the  chuck. 

The  lathe  is  geared  up  in  the  same  way  as  for  a  regular 
thread  cutting  operation.  The  cutter  resembles  a  hob  in  ap- 
pearance, but  the  grooves  are  straight  instead  of  spiral,  i.  e.. 
the  cutters  are  of  exactly  the  same  form  as  those  used  on 
several  types  of  thread  milling  machines  recently  placed  on 
the  market.  The  movement  of  the  carriage  along  the  bed  gives 
the  required  pitch  for  the  thread,  this  pitch  being  obtained 
by  the  gearing  of  the  lathe  as  previously  mentioned.  Fig.  1 
shows  the  attachment  engaged  in  cutting  an  S-pitch  Whit- 
worth  standard  thread  in  the  ogive  of  a  TO-millimeter  shrapnel 
shell,  and  the  time  required  for  threading  a  piece  of  this  type 
is  2i'2  minutes,  which  includes  the  time  required  for  handling. 


MURCHEY  THREADING  DIE  AND  TAP 

In  the  manufacture  of  fuses  for  shrapnel  and  high-explosive 
shells,  the  necessity  has  arisen  for  machining  various  parts 
on  which  there  is  an  internal  and  an  external  thread.  To 
handle  this  work  in  the  most  expeditious  manner,  it  is  obvi- 
ously desirable  to  perform  the  internal  and  external  thread- 
ing operations  simultaneously,  and  the  demand  for  tools  for 
this  purpose  has  been  well  met  by  the  Murchey  Machine  & 
Tool  Co.,  34  Porter  St.,  Detroit,  Mich.,  in  the  combination 
threading  die  and  tap  illustrated  and  described  herewith. 
Reference  to  the  illustration  will  make  it  evident  that  this 
tool  consists  of  the  combination  of  a  sizing  tap  with  one  of 
the  Murchey  threading  dies;  and  both  the  tap  and  the  die 
are  provided  with  means  of  adjustment  to  control  the  size 
of  the  work. 

The  adjustment  of  the  tap  is  obtained  by  a  screw  that  gov- 
erns the  position  of  a  tapered  plug  which  is  engaged  by  the 
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Fig.  2.     Types  of  Work 
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backs  of  the  chasers.  Similarly,  the  adjustment  of  the  die 
is  obtained  by  drawing  a  tapered  collar  up  over  the  batks 
of  the  chasers.  This,  of  course,  is  practically  the  standard 
form  of  construction.  Fig.  2  shows  typical  examples  of  the 
classes  of  work  for  which  a  tool  of  this  type  is  adapted,  and 
in  addition  to  its  application  in  threading  fuse  parts,  a  com- 
bination tap  and  die  of  this  type  could  be  used  to  advantage 
in  machining  a  variety  of  other  metal  products.  It  will  be 
evident  from  Fig.  2  that  the  use  of  this  tool  is  not  limited 
to  work  where  the  pitches  of  the  internal  and  external  threads 
are  the  same.  To  provide  for  handling  work  where  the  pitches 
vary  in  this  way.  the  tap  is  free  to  move  longitudinally,  thus 
making  correction  for  the  difference  in  movement  of  the  tap 
and  die  along  the  work. 

WARDWELL  CIRCULAR  SAW  SHARPENER 

The  following  describes  a  filing  machine  for  sharpening  cir- 
cular saws,  which  has  recently  been  placed  on  the  market  by 
the  Wardwell  Mfg.  Co.,  110-112  Hamilton  Ave.,  Cleveland,  Ohio. 
This  machine  is  adapted  for  resharpening  small  circular  saws 
ranging  from  :?  to  12  inches  in  diameter,  with  from  2  to  32 
teeth  per  inch.  The  machine  is  known  as  the  model  J  saw 
sharpener,  and  is  particularly  adapted  for  sharpening  fine 
toothed  saws  used  for  cutting  brass  and  copper  tubing.  It  was 
originally  designed  to  meet  the  special  reiiuirenients  of  an 
automobile  plant,  but  has  proved  so  successful  that  it  was 
decided  to  build  the  tool  for  the  market. 

The  filing  arm  works  between  heavy  adjustable  steel  slides, 
and  when  it  is  known  that  the  sharpening  of  fine  saws  is 
done  at  a  speed   of  from   80   to  90  teeth   per  minute,   it   will 


be  evident  that  this  steel  slide  construction 
is  important.  The  elliptical  movement  which 
may  be  imparted  to  the  filing  arm  enables 
teeth  having  a  hook  to  be  resharpened.  An- 
other important  feature  is  the  double  pawl 
positive  feed  movement  which  was  designed 
to  operate  as  follows:  One  feed  pawl  works 
on  each  side  of  the  file,  so  that  the  pawl 
on  the  left  side  is  always  pushing  against  a 
tooth  that  has  been  evenly  spaced  and  given 
a  clean  face,  while  the  pawl  on  the  right 
side  of  the  file  works  one  tooth  behind  the 
tooth  that  is  being  sharpened  and  provides 
for  evening  up  the  teeth.  By  means  of  this 
i,  „,^j  double    pawl    feed    movement    all    teeth    are 

filed  absolutely  uniform,  i.  i\.  they  are 
brought  to  the  same  width  and  length.  Hut  the  chief  feature 
of  the  double  pawl  movement  is  that  where  small  teeth  are 
broken  out — a  condition  frequently  met  with  where  fine 
toothed  saws  are  used  for  cutting  metal — the  saw  still  con- 
tinues to  be  fed  through  the  machine.  All  wearing  parts  of 
the  machine  are  made  of  steel. 


DIAMOND   HACKSAW   MACHINE 

The  Diamond  Saw  4:  Stamping  Works,  Uuflalu.  N.  Y.,  have 
recently  added  to  their  line  of  "Sterling"  power  hacksaws  a 
No.  5  heavy-duty  machine  which  is  illustrated  and  described 
herewith.  The  design  and  construction  of  this  saw  have 
been    worked    out   along   lines   which    enable    It    to   cut    very 


"Stcrlinr "   No.   i  Hacksaw  Machine  mada   bj   tho  Oumond 
Saw  It  Stampinc  Works 

rapidly  when  running  at  only  fifty  or  fifty-flve  strokes  per 
minute,  and  operating  at  this  slow  speed  means  a  material 
increase  in  the  life  of  the  saw  blades.  The  latter  is  a  par- 
ticularly important  factor  at  the  present  time,  owing  to  the 
large  number  of  round  steel  bars,  high  in  carbon  and  man- 
ganese, which  are  being  cut  up  for  manufacture  into  shrapnel 
and  high-explosive  shells.  Normally  weighted  and  equipped 
with  a  sharp  new  blade,  this  machine  has  a  capacity  for  cut- 
ting a  3'...-in<h  round  steel  bar  in  from  three  to  four  minutes, 
and  has  made  thirty-two  cuts  with  a  single  blade  on  3'y-inch 
round  steel  bars  having  a  high  percentage  of  carbon  and  man- 
ganese: in  this  case,  the  average  time  per  cut  was  a'-a  minutes 
The  machine  is  intended  for  cutting  material  in  sizes  up  to 
the  equivalent  of  6-inch  round  bars.  The  usual  provision  is 
made  for  automatically  lifting  the  saw  from  the  work  on  the 
idle  stroke,  and  the  mechanism  provided  for  this  purpose  is 
positive  in  its  action. 


Slinriionor   working  on  a  Saw  Blado  witli  Thirty-two 
Tooth   por   Inch 


BLOMQUIST-ECK  PNEUMATIC  RIVETER 
The  n\acliine  which   forni.^  the  subject  of  the  following  de- 
scription   was    designed    by    the    Blomquist-EcK    Machine    & 
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Mfg.  Co.,  Cleveland,  Ohio,  for  the  purpose  of  heading  over 
the  ends  of  hub  flange  bolts  on  automobile  wheels  to  prevent 
the  nuts  from  being  loosened  by  vibration,  but  it  is  equally 
applicable  for  a  variety  of  other  riveting  operations.  It  will 
be  seen  that  the  machine  has  a  heavy  base  to  absorb  vibration, 
and  the  design  has  been  worked  out  in  such  a  way  that  the 
anvil  seat  can  be  changed  to  suit  the  reriuirements  of  the 
work;  also,  it  will  be  noticed  that  the  column  is  set  well 
back  to  provide  a  deep  throat.  The  box  section  frame  which 
supports  the  mechanism  is  raised  and  lowered  by  a  rack  and 
pinion  provided  with  a  ratchet  and  pawl  stop;  and  it  is  held 
in  position  by  two  binding  screws  at  the  rear,  which  clamp 
the  frame  to  the  column.  Sidewise  location  is  provided  by 
rotating  the  frame  on  the  column  in  relation  to  the  anvil. 

The  hammer  is  of  a  standard  make;  it  provides  for  deliver- 
ing a  heavy  blow  and  is  so  attached  to  the  slide  that  the 
recoil  is  absorbed  by  a  yoke  and  spring  as  shown  in  the  illus- 


iJfiC" 


Pneumatic   Riveter  made   by  the   Blomquist-Eck  Machine   &   Mfg.    Co. 

tration.  The  slide  is  scraped  to  fit  the  dovetailed  end  of  the 
frame,  and  adjustment  for  wear  is  afforded  by  a  tapered  gib. 
The  slide  is  counterbalanced  by  a  weight  in  the  base  of  the 
machine,  to  which  it  is  connected  by  a  wire  cable  running 
over  pulleys  on  the  frame.  The  slide  is  brought  down  to  the 
work  by  means  of  the  rack  and  pinion  which  are  actuated 
by  a  handle  at  the  side  of  the  machine.  Air  is  admitted  to 
the  hammer  cylinder  through  a  looped  pipe;  and  a  knurled 
handle  which  has  an  oscillating  movement  provides  for  open- 
ing and  closing  the  valve.  Connection  to  the  pipe  line  is 
made  through  a  hose  connected  to  the  open  end  of  the  looped 
pipe.    Hammer  sets  and  anvils  are  furnished  to  suit  the  work. 


Clamp  Vise  made  hy  Luther  Grinder  Mfg.   Co. 

vises  comes  above  the  steel  guides  which,  in  turn,  are  sup- 
ported by  the  bench.  This  construction  makes  it  practically 
impossible  for  the  vise  to  get  out  of  alignment;  and  the  jaws 
cannot  be  sprung.  It  will  be  apparent  by  referring  to  the 
illustration  that  an  anvil  is  provided  at  the  back  of  the 
movable  jaw.  This  is  often  a  convenience  in  jobbing  shops 
where  a  variety  of  work  is  handled  in  the  vise. 


BAUSH    RIFLE    BARREL     DRILL    GRINDER 

To  meet  the  special  requirements  of  sharpening  drills  for 
rifle  barrel  drilling  machines,  the  Baush  Machine  Tool  Co., 
200  Wason  Ave.,  Springfield,  Mass.,  has  designed  and  built 
the  grinding  machine  shown  in  the  accompanying  illustration. 


LUTHER   CLAMP   VISES 

The  Luther  Grinder  Mfg.  Co.,  Milwaukee,  Wis.,  has  recently 
developed  a  line  of  clamp  vises  provided  with  guides,  screws, 
jaws  and  handles  made  of  steel.     The  movable  jaw  in  these 


Grinder  for  sharpening  Drills  used  on  Baush  Rifle  Barrel  Drilling  Machine 
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For  this  work  it  is 
necessary  to  grind 
the  drill  at  the  point 
and  in  the  flute  at 
the  side  to  afford  a 
clearance  space 
through  which  the 
chips  can  escape 
from  the  hole.  On 
the  Baush  rifle  bar- 
rel drill  grinder  it 
will  be  seen  that  two 
wheels  are  provided 
at  opposite  ends  of 
the  spindle.  The  wheel  A  is  used  for  grinding  the  flute  in 
the  side  of  the  drill,  and  reference  to  the  illustration  will 
make  it  evident  that  a  V-block  at  B  affords  a  convenient 
means  of  locating  the  work  in  the  desired  position  relative 
to  the  grinding  wheel;  during  the  grinding  operation  the  drill 
is  clamped  down  in  the  vee  by  means  of  a  strap. 


Fig.    1.     Examples   of    "Cast    On"    Stellito    TooU 


COLO  ROLLED 


FlB.   2. 

The  grinding  of  the  point  of  the  drill  is  performed  by 
wheel  C  at  the  opposite  end  of  the  spindle,  the  drill  being 
introduced  through  bushing  D  to  bring  its  point  into  contact 
with  the  wheel.  In  order  to  secure  the  exact  form  of  point 
necessary  to  obtain  the  best  results  in  grinding  rifle  barrels, 
this  grinding  machine  is  provided  with  a  cam  actuated  mech- 
anism which  rocks  the  drill  on  the  surface  of  the  wheel  so 
that  the  reriuired  form  of  drill  point  is  secured. 


same,  namely,  to  re- 

duce  the   amount  of 

l^^k  stellite  in  the  tool  to 

^^^^^^  a  minimum.    In  this 

^^^^^^  case    the    stellite 

^^|HII^^  spot-welded     to     the 

^K       ^^  machine  steel  shank, 

^^      ^^  and    it   will    be   evi- 

^^  B  fB  ^^^^  iTova  the  illus- 

^^P^B  tration  that  the  seat 

^dl  is  formed  in  such  a 

way  that  ample  sup- 
port is  provided.  Tho 
welding  of  this  stel- 
lite cutter  onto  the  shank  is  being  very  successfully  done  with 
machines  built  by  the  Detroit  Electric  Welder  Co. 

Fig.  3  shows  a  cross-sectional  view  of  a  special  type  of  solid 
stellite  tool  which  the  Haynes  Stellite  Co.  has  recently  de- 
veloped for  the  use  of 
shrapnel  manufacturers. 
The  reason  for  making 
the  tool  of  this  cross- 
section  instead  of 
grinding  it  from  a 
square  bar  is  that  a 
stellite  casting,  like 
castings  made  from 
many  other  metals,  is 
harder  and  tougher  at 
the  surface  than  at 
other  points  of  the 
cross-section.  Where  It 
is  desirable  to  secure 
the  maximum  strength 
and  hardness,  this 
makes  it  advisable  to  remove  as  little  of  the  outer  surface 
of  the  metal  as  possible;  hence  the  practice  of  casting  bars 
of  the  exact  cross-section  which  is  required,  making  it  only 
necessary  to  sharpen  the  cutting  edge  of  the  tool.  It  is  said 
that  this  form  of  tool  is  giving  extremely  satisfactory  results. 


"CAST  ON"  STELLITE  TOOLS 
For  the  purpose  of  effecting  an  economy  in  the  use  of 
stellite,  the  Haynes  Stellite  Co.,  Kokomo,  Ind.,  has  recently 
developed  what  are  known  as  "cast  on"  tools,  examples  of 
which  are  shown  in  Fig.  1.  The  shanks  are  made  of  heat- 
treated  nickel  steel,  and  it  will  be  evident  from  this  illustra- 
tion that  the  way  in  which  the  seat  is  formed  to  receive  the 
cutter  prevents  the  likelihood  of  the  stellite  inlay  working 
loose.  As  the  name 
implies,  the  stellite 
Is  cast  onto  the 
shank,  and  as  the 
melting  point  of 
stellite  is  consider- 
ably higher  than 
that  of  steel,  pouring 
the  molten  stellite 
onto  the  steel  shank 
results  in  partially 
fusing  the  steel  so 
that  the  joint  is 
welded  together. 
These  tools  are  only 
made  to  special  or- 
der and  practically 
any  kind  of  tool  can 
be  furnished. 

Fig.  2  shows  a  tool 
made  in  a  different 
way,  but  in  which 
ihe     object     is     the 


oil  Horisontal  Forcing  Prots  for  forcini  Br^kc  Dr 


METALWOOD   HORIZONTAL  FORCING 

PRESS 

The  Xo,  L'O  horizontal  forcing  press  shown  in  the  accom- 
panying illustration  has  been  developed  by  the  Metalwood 
Mfg.  Co.,  Leib  and  Wight  Sts.,  Detroit,  Mich.,  for  use  tn 
forcing  brake  drums  onto  rear  axles.  It  represents  one  of 
several  styles  of  the  same  type  of  press  which  have  been 
built  by  this  company  to  meet  special  renuirements  in  vari- 
ous lines  of  manufacture.  Alterations  in  design  only  affect 
the  length  of  the  bed,  the  style  of  resistance  head  which  Is 
employed,  the  method  of  attaching  flxtures,  etc. 

The  machine  is  known  as  a  No.  20  horizontal  forcing  press; 
it  has  a  5-inch  ram,  a  stroke  of  IS  inches,  and  a  rated  pres- 
sure capacity  of  20  tons.  The  forward  speed  of  the  ram  is 
5  feet  per  minute,  and  the  full  return  stroke  is  accomplished 
in  six  seconds.  The  press  is  equipped  with  a  flve-horsepower 
Metalwood  duplex  pump  which  runs  at  200  revolutions  per 
minute  and  is  provided  with  a  relief  mechanism  operating 
in  connection  with  adjustable  stops  which  makes  the  outfit 
essentially  fool-proof.  Movement  of  the  operating  lever  con- 
trols  the   in-and-out   stroke   of   the   ram    while   the   pump   Is 

running  continuous- 
ly, and  adjustable 
stops  insure  the 
forcing  being  done 
to  exact  distances, 
thus  doing  away 
with  tbe  necessity  of 
taking  measurements 
in  setting  up  the 
work  or  while  the 
forcing  operation  is 
in  progress. 
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The  Metalwood  Mfg.  Co.  is  building  these  machines  equipped 
with  belt  drive,  individual  motor  drive,  accumulator  line  drive, 
or  for  use  in  connection  with  an  air  pressure  intensifier.  It 
is  claimed  that  the  same  accuracy  of  operation,  convenience 
of  control  and  speed  of  production  are  obtained  on  this  press 
as  on  modern  high-grade  machine  tools.  The  principal  dimen- 
sions of  the  press  are  as  follows:  distance  from  floor  to  cen- 
ter of  ram,  34  inches;  maximum  length  of  work  that  can  be 
h  mdled,  7  feet;  minimum  length  of  work  that  can  be  handled, 
'.',  feet;  floor  space  occupied,  2  feet  10  inches  by  i'i  feet  6  inches, 
and  weight  of  machine,  4800  pounds. 


CORRECTION-CARPENTER  THREADING 
DIE-HOLDERS 
In  the  article  on  the  Carpenter  threading  die-holders  in 
the  February  number,  the  last  sentence  should  have  read  as 
follows:  "The  Acorn  die  was  first  brought  out  by  J.  M.  Car- 
penter many  years  ago,  and  was  shown  in  his  patent  granted 
May  12,  1896." 


NEW   MACHINERY  AND  TOOLS  NOTES 

Bench  Miller:  Miller  &  Crowningsliield,  Greenfield,  Mass. 
A  plain  bench  miller  developed  for  handling  a  variety  of  light 
work.  The  machine  is  of  exceptionally  simple  design  and 
incorporates  the  usual  features  of  machines  of  this  type. 

Self-centering  Shell  Chuck:  Jenckes  Knitting  Machine  Co., 
Pawtucket.  K.  I.  A  sell-centering  chuck  for  holding  shells 
while  they  are  being  machined.  The  chuck  has  a  machine 
steel  body  and  is  at  present  being  made  for  handling 
3-inch  shells. 

Clipper  Belt  Lacer:  Clipper  Belt  Lacer  Co.,  1020  Front 
Ave.,  Grand  Rapids,  Mich.  A  No.  3  belt  lacer  which  is  pro- 
vided with  additional  power  to  enable  belts  to  be  laced 
easily.  The  power  of  the  tool  enables  a  man  to  push  6  inches 
of  hooks  into  a  belt  at  a  time. 

Lock-nut:  Day  &  Zimmerman,  Philadelphia,  Pa.  A  stamped 
slieet  metal  lock-nut  of  simple  construction.  The  two  sides 
of  the  nut  are  bent  up  to  serve  the  double  purpose  of  provid- 
ing the  necessary  rigidity  and  of  affording  a  bearing  for  the 
wrench.  This  nut  is  screwed  down  on  top  of  the  regular  nut 
to  hold  it  in  place. 

Grinding  Wheel  Guard:  Ransom  Mfg.  Co.,  Oshivosh,  Wis. 
A  grinding  wheel  guard  constructed  of  boiler  plate.  The 
outer  plate  is  hinged  to  give  access  to  the  wheel,  and  a  box 
is  provided  at  the  bottom  to  catch  heavy  particles  of  metal 
or  abrasive.  The  latter  feature  prevents  the  exhaust  pipe 
from  becoming  clogged. 

Hydraulic  Press:  Metalwood  Mfg.  Co.,  Detroit,  Mich.  A 
vertical  press  adapted  for  a  wide  range  of  straightening,  forc- 
ing, and  broaching  operations.  The  ram  pull  back  is  effected 
by  either  air  pressure  or  a  counterweight.  The  general  fea- 
tures of  the  design  are  the  same  as  those  on  other  machines 
of  this  company's  manufacture. 

Pneumatic  Riveter:  Vulcan  Engineering  Sales  Co.,  Chicago, 
111.  A  riveter  designed  by  the  Hanna  Engineering  Works  for 
use  on  lattice  columns  and  other  structural  work  of  a  similar 
nature.  The  machine  is  operated  by  a  toggle  joint  mechanism 
combined  with  levers  and  guide  links  which  provide  a  large 
opening  and  the  required  degree  of  pressure. 

Sandblasting  Helmet:  Multi-Metal  Separating  Screen  Co., 
77  East  liJlst  St.,  New  York  City.  A  sandblasting  helmet 
which  affords  complete  protection  for  the  operator  and  at  the 
same  time  avoids  inconvenience  due  to  weight,  impaired 
vision  or  difficulty  in  breathing.  Free  admission  of  air  is 
provided  by  a  flue  mesh  screen  in  the  helmet. 

Electric  Butt  Welder:  Detroit  Electric  Welder  Co.,  Detroit, 
Mich.  A  small  size  butt  welding  machine  which  is  suitable  for 
portable  service;  it  has  a  capacity  for  welding  iron,  steel, 
copper,  brass  and  a  variety  of  other  metals  up  to  3/16  inch  in 
diameter.  The  small  size  and  light  weight  of  the  machine 
make  it  easy  to  move  about  the  shop  from  place  to  place. 

Heavy-duty  Lathe:  Giddings  &  Lewis  Mfg.  Co.,  Fond  du 
Lac,  Wis.  A  heavy-duty  boring  lathe  provided  with  a  bar  that 
lias  a  single  cutting  tool.  The  boring-bar  with  its  housing  is 
moved  across  the  bed  by  means  of  a  forming  attachment  at 
the  rear  of  the  machine,  which  causes  the  bar  to  travel  In 
such  a  way  that  the  required  contour  is  produced  on  the  work. 
Engine  Lathe:  Standard  Lathe  &  Tool  Co.,  Cleveland, 
Ohio.  A  heavy  pattern  engine  lathe  provided  with  a  geared 
headstock  and  single  pulley  drive.  There  are  two  speeds  in 
the  head  and  two  in  the  countershaft;  five  changes  of  feed  are 
available  which  are  0.020,  0.040,  0.060,  O.OSO  and  0.100  inch  per 
revolution.  The  machine  is  built  with  any  length  of  bed  from 
S  feet  up. 

Cutting-off  Machines:  John  Hall  &  Sons,  Brantford, 
Canada.     Two    types    of    high-speed     heavy-duty     cutting-off 


lathes  designed  for  the  purpose  of  cutting  off  and  facing 
shrapnel  and  high-explosive  shells.  One  is  a  simple  machine 
designed  for  cutting  off  shells.  The  other  is  a  triple  cut- 
ting-off machine  intended  for  cutting  up  ingots  for  high-explo- 
sive shells. 

Time  Study  Watch:  M.  .J.  Silberberg,  Peoples  Gas  Building, 
Chicago,  111.  .\ii  improved  time  study  watch  for  use  in  ob- 
taining data  on  time  and  motion  studies,  and  for  readily 
estimating  the  production  per  hour  or  per  day  on  machining 
operations.  The  use  of  the  watch  is  said  to  eliminate  con- 
siderable calculation.  The  watch  is  a  17-jewel  instrument  of 
Swiss  manufacture. 

Lubricant  Pump:  Stevens  Mfg.  Co.,  Dayton,  Ohio.  A  fea- 
ture of  this  pump  is  that  all  parts  are  manufactured  in  jigs 
and  fixtures  so  that  they  are  strictly  Interchangeable.  All 
gears  are  made  of  steel  and  pack-hardened  so  that  they  possess 
the  required  durability  to  give  satisfactory  service.  The  pump 
is  made  with  various  sizes  of  bolting  flanges  to  meet  the  re- 
quirements of  different  conditions. 

Universal  Test  Indicator:  Johnson  &  Miller,  42  Murray  St., 
New  York  City.  An  instrument  in  which  the  contact  point 
can  be  turned  to  any  desired  position  in  relation  to  the  shank 
in  order  to  facilitate  taking  readings  on  a  wide  range  of 
work.  A  friction  device  protects  the  contact  point  from  being 
damaged,  because  if  the  work  is  jammed  or  pressed  too  hard 
against  the  point  the  latter  swings  away. 

Forced-feed  Lubricator:  Madison-Kipp  Lubricator  Co., 
Madison,  Wis.  A  valveless  forced-feed  lubricator,  designed 
in  such  a  way  that  the  supply  of  oil  to  each  bearing  can  be 
accurately  regulated  without  loss.  Oil  is  delivered  to  all  bear- 
ings from  a  common  reservoir,  and  all  important  parts  of  the 
lubricator  are  entirely  visible.  The  feed  pipe  delivering  oil 
to  each  bearing  has  independent  adjustment. 

Bench  Filing  and  Hacksaw  Machine:  Extensive  Mfg.  Co., 
90  West  St.,  New  York  City.  A  combination  hacksaw  and 
filing  machine  intended  for  handling  those  classes  of  work 
which  are  sometimes  aoiie  by  drilling  and  hand  filing.  The 
machine  is  particularly  adapted  for  die  work,  although  it  can 
also  be  used  to  advantage  for  filing  out  gages  and  templets, 
and  for  various  other  operations  of  a  similar  nature. 

Detachable  I-beam  Trolley:  Chisholm  &  Moore  Mfg.  Co., 
Cleveland,  Ohio.  This  trolley  is  designed  for  use  on  tracks 
that  have  no  open  end,  and  it  is  constructed  in  such  a  way 
that  it  may  be  quickly  placed  on  the  track  or  removed.  This 
feature  is  provided  by  having  a  hinge  at  the  bottom  of  the 
trolley  which  enables  the  wheels  to  be  spread  so  that  they 
may  be  passed  over  the  lower  flange  of  the  I-beam. 

Multiple  Keyseat  Miller:  National  Machine  Tool  Co.,  Cin- 
rinnati,  Ohio.  A  tool  which  has  been  developed  from  the 
regular  type  of  keyseat  miller  made  by  this  company.  The 
point  of  difference  consists  of  the  addition  of  a  special  guide 
used  in  connection  with  the  regular  guide  to  obtain  the  cor- 
rect spacing  for  multiple  keyways  or  splines.  These  tools  are 
made  to  mill  double,  triple  or  quadruple  keyseats. 

Shell  Coating  Machine:  Spray  Engineering  Co.,  Boston, 
Mass.  A  painting  machine  designed  for  applying  an  outside 
coating  to  shrapnel  and  high-explosive  shells.  The  machine 
consists  of  a  table  carried  by  a  steel  frame,  and  the  operat- 
ing mechanism  is  located  beneath  the  table  top.  The  ma- 
chine may  be  used  for  applying  such  coating  materials  as 
varnish,  asphaltum.  paint,  and  various  special  compounds. 

Motor-driven  Tapping  Machine:  Poese  Machinery  &  Mfg. 
Co.,  Cleveland,  Ohio.  This  company  has  recently  added  to 
its  line  of  automatic  tapping  machines  a  tool  equipped  with 
individual  electric  motor  drive.  This  is  the  automatic  tap- 
ping and  countersinking  machine  of  this  company's  manu- 
facture provided  with  a  bracket  on  the  column,  on  whicJi  the 
driving  motor  is  mounted  and  geared  direct  to  the  machine. 

Quick-acting  Vise:  Fisher  &  Norris,  Trenton,  N.  J.  A 
quick-acting  vise  which  is  operated  by  a  foot  treadle  so  that 
the  operator  has  both  hands  at  liberty  for  inserting  work  in 
the  vise  and  removing  "it  when  finished.  This  is  a  particu- 
larly convenient  feature  when  handling  heavy  work,  as  the 
operator  is  able  to  lift  the  piece  in  position  between  the  jaws 
and  tighten  the  vise  without  requiring  the  assistance  of  a 
helper. 

Portable  Crane:  Brown  Hoisting  Machinery  Co.,  Cleveland, 
Ohio.  A  portable  floor  crane  constructed  entirely  of  steel  so 
that  ample  strength  is  provided  without  making  the  crane  too 
heavy  to  be  easily  handled.  A  wide  wheel-base  is  provided 
to  allow  side  pressure  without  danger  of  tipping,  and  the 
overhead  reach  is  ample  for  all  ordinary  requirements.  The 
crane  is  built  in  two  sizes  having  capacities  of  1%  and  3  tons, 
respectively. 

Electric  Shop  Truck:  Buda  Co.,  Chicago,  III.  A  worm- 
driven  stora.sc  battery  truck  on  which  the  transmission 
mechanism  constitutes  a  simple  unit  with  all  wearing  parts 
running  in  oil.  The  brake  and  circuit  breaker  are  operated 
by  a  foot-treadle.  In  driving  the  truck  the  operator  is  only 
required  to  depress  the  treadle  to  make  the  circuit  and  re- 
lease the  brake,  these  two  functions  being  performed 
simultaneously. 
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Tap  Driving  Chuck:  Scully-Jones  &  Co.,  647  Railway  Ex- 
cliange  HIiIk,,  CliicaKo,  111.  A  tap  driving  chuck  made  from  a 
single  piece  of  hardened  steel.  This  chuck  is  said  to  be 
capable  of  uriving  a  tap  of  any  given  size  and  gives  satis- 
factory service  in  extreme  cases  where  the  variation  in  the 
diameter  of  the  shank  is  as  great  as  1/32  inch.  The  tap  is 
held  by  the  body  of  .the  shank  and  does  not  depend  on  the 
square  to  make  it  run  true. 

Storage  Battery  Truck:  Automatic  Transportation  Co., 
liuffalo,  N.  V.  An  electric  storage  battery  truck  provided  with 
geared  drive  and  a  platform  that  may  be  raised  and  lowered 
by  electric  power.  This  truck  is  particularly  adapted  lor 
use  in  macliine  shops,  manufacturing  plants  and  other  places 
where  there  is  a  great  amount  of  trucking  to  be  done.  It  is 
intended  for  us(>  in  connection  with  loading  platforms  on 
which  the  work  is  i)lacf'd  preparatory  to  moving  it. 

Driving  Wheel  Press:  Southwark  Foundry  &  Machine  Co., 
Philadelphia,  Pa.  A  600-ton  driving  wheel  press,  the  principal 
dimensions  of  wliich  are  as  follows:  Vertical  space  between 
tie  bars,  96  inches;  clearance  between  ram  and  resistance 
post,  9  inches;  width  of  opening  in  resistance  post,  14  inches. 
The  press  is  equipped  with  a  triple  plunger  air  pump  con- 
nected to  a  filling  supply  tank  which  delivers  air  at  a  pressure 
of  80  pounds  per  scjuare  inch.  This  press  may  be  eQuipped 
with  either  belt  or  indiviaual  motor  drive. 

Hand  Miller:  Standard  Engineering  Works,  Pawtucket, 
K.  1.  A  hand  miller  witli  a  box  type  knee  designed  to  provide 
rigidity  and  afford  protection  for  the  vertical  adjusting  screw. 
thrust  bearings  and  bevel  gears.  Feed  weights  are  provided 
to  be  hung  on  the  handle.  The  general  design  and  construc- 
tion follow  standard  practice  in  the  building  of  machines  of 
this  type.  The  table  can  be  brought  level  with  the  center  of 
the  spindle.  The  hand-lever  provides  a  table  feed  of  6  inches, 
and  the  crank  furnishes  a  feed  motion  of  14  inches. 

Automatic  Pipe  Wrench:  Craftsman  Tool  Co.,  Conneaut, 
Ohio.  The  .niloiiialic  adjustment  of  this  wrench  is  obtained 
from  a  hardened  steel  disk  which  carries  pinions  that  mesh 
with  a  rack  on  the  body  of  me  wrench.  The  disk,  which  is 
the  adjustable  wrench  jaw,  is  run  up  into  contact  with  the 
work,  and  wlien  the  wrench  is  in  use,  the  tendency  of  the  disk 
to  slip  over  the  work  results  in  turning  the  pinions,  which 
drives  the  movable  jaw  into  more  intimate  contact.  The  face 
of  this  disk  or  jaw  is  serrated  to  give  it  a  secure  grip  on  the 
work. 

Roller  Bearing:  George  Automatic  Roller  Bearing  Co., 
Winton  Place,  Cincinnati,  Ohio.  A  line  of  roller  bearings 
which  are  capable  of  carrying  an  end  thrust  equal  to  50  per 
cent  of  the  rated  radial  capacity.  The  design  of  these  bear- 
ings includes  several  features  which  represent  a  departure 
from  standard  practice.  The  tapered  rollers  are  held  in 
pressed  steel  retainers,  and  spacing  of  the  rollers  Is  pro- 
vided for  by  means  of  hardened  steel  balls  wjiicli  engage 
formed  shoulders  at  the  ends  of  the  rollers.  This  arrangement 
reduces  friction  losses  to  a  point  where  they  are  practically 
negligible. 

Hydraulic  Drawing  Press:  Hydraulic  Press  Mfg.  Co.,  84 
Lincoln  Ave.,  Mount  Cilead,  Ohio.  A  machine  developed  for 
use  in  drawing  the  casing  of  the  Prest-O-Lite  dissolved  acety- 
lene cylinders.  The  press  has  a  total  capacity  of  800  tons 
and  is  of  the  inverted  type,  all  the  cylinders  being  located 
in  the  head.  lietween  the  movable  platen  and  the  base  there- 
is  a  plain  ring  with  babbitted  bearings  which  work  on  the 
strain-rods.  This  is  called  the  blank  holder  and  during  the 
initial  drawing  operation  it  grips  and  holds  the  disks  of  stee! 
in  place  in  the  circular  recess  in  the  stationary  platen.  The 
lower  platen  has  a  hole  through  Its  center  with  a  large  recess 
at  the  top  for  receiving  the  female  cupping  die  through  which 
Uie  steel  disk  is  forced. 

Turret  Screw  Machine:  Southwortli  Machine  Co.,  Portland, 
Me.  A  luiiid  screw  machine  provided  with  a  plain  head, 
automatic  chncU.  bar  feed  and  liand  longitudinal  feed  to  the 
cut-off.  Tlie  head  and  bed  are  cast  integral  to  provide  maxi- 
mum rigidity.  The  automatic  chuck  and  bar  feed  are  oper- 
ated by  a  long  lever  in  front  of  the  head,  giving  ample  lever- 
age for  closing  the  chuck.  The  turret  has  six  holes  and  is 
adapted  for  holding  tools  with  or  without  shanks;  bolt  holes 
are  provided  for  securing  the  tools  to  the  faces  of  the  turret. 
Independent  adjustable  stops  operate  automatically  for  each 
position  of  the  turret,  and  these  are  readily  adjusted  for  the 
length  of  each  cut.  Tapered  gibs  lilted  the  whole  length  of 
the  saddle  on  each  side  provide  means  of  making  transverse 
adjustment  of  the  slide.  The  cut-olT  saddle  is  constructed  to 
maintain  the  alignment  by  providing  a  narrow  guide  and  taper 
adjusting  gib.  Manning,  Maxwell  \r  Moore,  119  West  40th 
St.,  New  York  City,  have  the  selling  agency  for  this  machine. 
*     *     • 

111  tlie  article  "Hroaching  Square  Taper  Holes  in  a  Brake 
Lever"  appearing  on  page  474  of  the  February  number  of 
M.\<uiNKUY,  it  was  stated  that  a  J.  N'.  Lapointe  broaching 
machine  was  used.  This  was  an  error,  as  the  machine  used 
WHS  made  by  the  Lapoinle  Machine  Tool  Co..  Hudson,  Mass. 


OXY- ACETYLENE   'WELDED   PIPE 
CONNECTIONS 

The  rapid  extension  of  the  use  of  the  oxy-acetylene  blow- 
pipe for  welding  pipe  connections  and  the  possibilities  of  still 
further  adaptations  in  the  future,  give  particular  interest  at 
this  time  to  figures  on  the  cost  and  efficiency  of  connections 
made  by  this  process  as  compared  with  those  of  screwed 
connections. 

During  the  spring  of  1915  some  experiments  were  conducted 
at  the  Cniversity  of  Kansas,  which  had  for  their  purpose  the 
determination  of  the  strength  of  welded  pipe  connections.  The 
pipe  welds  were  compared  with  screwed  connections  of  equal 
size  and  with  the  original  pipe  material.  The  detail  work  of 
these  experiments  was  performed  by  three  senior  students  In 
mechanical  engineering  under  the  direction  and  supervision  of 
F.  H.  Sibley,  director  of  the  Fowler  shops  of  the  University. 

The  specimens  were  furnished  by  the  Oxweld  Acetylene  Co. 
of  Chicago.  The  samples  were  cut  from  standard  weight  "Na- 
tional" black  steel  pipe,  were  from  the  same  stock,  and  hence 

TABLE  I.     RELATIVE  STRENGTH  OF  WELDED  AND 
SCREWED  PIPE  CONNECTIONS 


ATcrage    Max  I 


Wold 

■a         j 

Cunni'C' 

Ion 

1           iroundti) 

liditlrr  Strroctb 

of     WcldFd     to 

8crew««l 

OonD«ctfc>n 

(Per    cMit> 


TENSION  TESTS  OF  BUTT  WELDS  AND  CODPLINGS 


1 


co.Mi'itns 
2 


10,222 

21,367 

28,3.30 

I  43,975 

HON    TKSTS   OK    IllTI 

72,500 


9.040 
13.835 
17.230 
31,270 


113 
154 
164 
140 


WEUi.S   AND  COUPLINGS 

58.150  125 


TENSION    TESTS    OF    WELDED   AND   .SCREWED   TEES 


12.903 
19.76:? 


8.723 
12.303 


148 
160 


presumably  of  imirnnii  qualily.  The  s|>e(iniciis  iiK  luilerl  twi 
pieces  of  the  original  pipe,  four  butt  welds,  two  connections 
made  with  malleable  iron  screwed  couplings,  three  welded  lees 
and  two  tees  made  up  with  malleable  iron  screwed  fittings. 
The  length  of  the  straight  samples  was  IS  Inches.  The  pieces 
for  the  butt  welds  were  cut  at  an  angle  of  about  60  degrees 
in  a  pipe  cutting  machine  to  give  the  ne<-es8ary  V  groove  for 
welding.  The  tees  were  made  with  an  IS-lnch  run  and  a 
L5-lnch  outlet,  the  tee  welds  being  made  by  cutting  a  hole 
in  the  run  and  butting  the  outlet  against  the  outside  of  the 
run.  All  the  connections  were  made  by  the  company's 
operators. 

The  straight  samples  of  Vj-.  '^i:  1-.  and  ILj-inch  pipe  were 
fitted  with  plugs  in  the  ends  to  prevent  crushing  in  by  the 
Jaws  of  the  testing  machine,  and  were  then  teste<l  In  tension 
by  the  usual  method.  The  2-inch  straight  samples  were  cut 
off  square  to  lengths  of  .S  inches  and  tested  in  compression. 
For  the  tee  welds  a  holder  was  made  to  fit  the  run  of  the 
tee  at  each  side  of  the  Joint.  The  end  of  the  holder  was  then 
placed  In  the  upper  Jaws  of  the  testing  machine,  the  outlet 
of  the  tee  was  held  in  the  lower  Jaws,  and  the  sample  was 
tested  in  tension. 

The  action  of  the  welded  connections  under  tension  was 
very  much  like  that  of  the  original  pipe  specimens.  Some  of 
the  specimens  broke  outside  of  the  weld  and  some  broke  In 
the  weld.  All  the  screwed  connections  broke  right  at  the  last 
thread  in  the  fitting.  The  2-inch  pipe  samples  tested  in  com- 
pression bulged  out  on  each  side  of  the  weld,  split  along  the 
seam  in  the  pipe  as  far  as  the  butt  weld,  which  held  without 
splitting.  One  of  the  screwed  fittings  sheared  the  threads  and 
telescoped,  and  the  other  bulged  outside  of  the  fitting.  In 
most  cases  the  welded  tee  connections  broke  in  the  outlet 
and  at  some  distance  from  the  weld.  All  the  screwed  tee  fit- 
tings broke  in  the  casting. 
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Details  of  Our  Automatic 
Chuck.  Note  Simple, 
Massive  Design  and 
Strength  of  Parts. 


No  Hunting  for  Collets 


when  setting  up  a  job  on  a  Brown  &  Sharpe  Wire  Feed  Screw  Machine — 
no  jobs  are  held  up  because  odd-size  stock  requires  a  special  collet  from 
the  factory — no  delay  because  the  required  collet  happens  to  be  in  use  on 
another  machine.  Time  and  expense  are  saved  by  that  distinctive  Brown 
&  Sharpe  feature,  the  Automatic  Chnck. 

This  chuck  will  handle  any  standard  shape  of  stock  of  any  size  within 
its  capacity.  It  is  entirely  self-contained,  there  being  no  loose  or  extra 
parts.  Adjustment  for  size  is  made  simply  and  quickly  with  a  wrench,  the 
action  being  similar  to  that  of  a  universal  chuck.  No  adjustment  for  vary- 
ing shapes  of  stock  is  required,  the  jaws  being  formed  to  grip  round,  square 
or  hexagonal  stock. 

Consider  the  time  saved  in  setting  up  alone.  Instead  of  hunting 
around  for  collets  or  loose  parts  all  an  operator  does  is  insert  a  wrench 
in  the  chuck  and  with  a  few  turns  he  has  the  required  setting.  It  makes 
no  difference  whether  the  stock  is  standard  or  odd-size — the  chuck  will 
take  it  just  as  easily.  And  then,  once  set,  it  is  opened  and  closed  by  a  single 
lever.    It  is  as  fast  in  operation  as  in  adjustment.    Our 


No.  6  Wire  Feed  Screw  Machine 


has  this  feature.  Consequently  it  is  a  machine 
that  can  be  quickly  set  up  and  rapidly  operated 
on  bar  work  of  all  kinds.  That's  a  big  con- 
sideration in  doing  this  kind  of  woi'k  for  many 
jobs  are  in  small  lots  and  a  quick  set-up  and 
rapid  handling  mean  profit  and  satisfaction. 

This  machine  will  handle  bar  work  up  to 
2"  diameter  and  turn  any  length  to  10".  It 
will  prove  an  effective  supplement  to  a  battery 
of  automatics  in  handling  the  short  jobs.  The 
many  features  of  this  handy  machine  are  fully 
described  in  some  interesting  literature  we  will 
gladly  send  you. 


Brown   &   Sharpe   Mfg.  Co., 

OFFICES:  20  Vesey  St.,  New  York.  N.  Y.;  Oui  The  Bourse,  Philadelphia,  Pa.;  C20-G30  Washington  Blvd.,  Chicago,  111.;  303  Chamber  of  Commerce 
Bldg.,    Rochester,   N.   Y.;   Room  419,   University  Block,   Syracuse,   N.  Y. 

REPRESENTATIVES:  Baird  Machinery  Co.,  Pittsburgh,  Pa..  Eric,  Pa.;  Carey  Machinery  &  Supply  Co..  Baltimore.  Md.:  E.  A.  Kinsev  Co., 
Cintiiiniiti.  O.,  Indianapolis,  Ind.;  Paciflc  Tool  &  Supply  Co..  San  Francisco.  Cal.;  Strong.  Carii.-ile  &  Hammond  Co.,  Cleveland,  O..  Detroit,  Mich.; 
Coleord  Wright  Machinery  &  Supply  Co.,  St.   Louis,  Mo.;  Perine  Machinery  Co.,   Seattle,   Wash.;   Portland  Machinery  Co.,   Portland,   Ore. 
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Keep  Your  Work 
Accurate  Within 
Close  Limits 


Establish  a  definite  standard  of  accuracy  and  hold  your  work  to  it.  It 
is  not  difficult.  A  little  attention  and  equipment  are  all  that  are  necessary. 
And  it  pays  in  the  end.  When  different  parts  are  made  in  various  depart- 
ments and  afterwards  assembled  it  is  worth  a  little  attention  to  have  those 
parts  reach  the  as.semblinjr  benches  in  a  condition  that  eliminates  waste  of 
time  and  material  through  the  nece.ssity  of  fitting.  Hence,  accurate  stand- 
ard measurements  are  essential  and  you  can  maintain  them  with  maximum 
efficiency  and  minimum  expense  by  using 


Brown  &  Sharpe  Standard 
Gauf^es — the  Dependable 
and  Economical  Way 


These  (Jauges  are  dependable  becau.se  they  are  made  of  high  quality 
tool  steel  carefully  hardened  and  accurately  lapped  to  size  within  the 
finest  possible  limits.  They  are  economical  because  they  make  it  possible 
for  a  workman  to  test  every  piece  positively  and  quickly.  The  slightest 
deviation  from  a  pre-determined  standard  can  be  de- 
tected and  the  error  promptly  corrected.  Of  course 
pieces  could  be  checked  with  a  caliper  but  there  is  a 
big  advantage  in  using  B.  &  S.  Gauges  in  producing 
interchangeable  parts.  This  applies  both  for  posi- 
tive results  and  greater  speed. 

Our  line  of  Standard  Gauges  is  unusually  com- 
plete and  meets  a  broad  range  of  requirements.  They 
are  listed  in  our  No.  26  catalog.  Have  you  a  copy? 
Or  if  you  need  special  sizes  we  will  gladly  quote  on 
your  requirements. 


Providence,   R.   I.,   U.   S.  A. 


CANADIAN   AGENTS:     The   Ciiiiadlnu    Fnlrtiniiks  Morse   Co..   I.til..   Montreal,   Toronto.   Winnipeg.  CalRnry.   V 
FOREIGN  AGENTS:     Iluck  &  Illekumn.  Ltd..  I-ondon.   Blrnilncham,  Mancbester.     ShedleW.    Glasgow 


St.  Joliaa.  Sankatooo. 

. „  _ , , _.     Kretachoifr    *     Co..     Frankfort    i.M.. 

V.   l.owiuer,  Copenbascn.   nenniark,   stockliolm.   S\ve<lon,  Chrlatianla.   Norway:  Sehucliardt  *  Schntte.  Petrogrtd.   Ro»la:  Frnwlck.  rT»r«»  * 
riaiifc;   I.legc.    UcIkIuiu;  Turin.    Iiiil.v;   Zurich.   Swltierlnnd:   Barrclona,     Spain;     F.     W.    Home.    Toklo.    Japan;    L.    A.    Vail.    Mrlbosim. 


Australia;  F.  L.  Strong.  Manila.  P.  I. 
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The  results  of  the  tension  and  compression  tests  of  the 
specimens  of  butt  welded  pipe,  unwelded  pipe,  and  malleable 
iron  screwed  pipe  couplings  sliow  that  the  elastic  limit  of  the 
welded  specimens  was  practically  the  same  as  the  unwelded 
pipe.  The  screwed  coupling  specimens  broke  without  elongat- 
ing because  of  the  reduced  cross-sectional  area  at  the  threads, 
and  so  have  no  elastic  limit.  The  higher  strength  of  the 
welded  connections  is  at  once  appreciated  from  the  data  given 
in  Table  I. 

Those  who  are  concerned  with  the  comparative  cost  of  mak- 
ing pipe  connections  by  the  two  methods  will  be  interested 
in  Table  II.  The  cost  of  oxygen  at  the  present  time  varies 
from  IVi  to  2  cents  per  cubic  foot  in  different  parts  of  the 
country.  The  price  of  2  cents  which  has  been  used  in  com- 
puting these  tables  is  therefore  very  conservative.  The  cost 
of  acetylene  at  2  cents  per  cubic  foot  is  the  price  if  supplied 
in  tanks.  If  the  acetylene  were  generated  as  used,  the  cost 
would  be  reduced  to  a  little  less  than  1  cent  per  cubic  foot. 


CUSTOMS   INFORMATION 

NIPPERS    AND    PLIERS    DUTY— MACHINE    TOOLS    DEFINED- 
RELATION   OF   FINISH   TO   ULTIMATE  CONDITION 

BY  JULES  CHOPAK,  JR  • 

A  decision  of  the  Treasury  Department  was  reported  in  the 
February  number  of  Mai  iii.vehy,  which  held  that  dental  tweez- 
ers, when  imported,  are  dutiable  at  20  per  cent  and  not  at  30 
per  cent  as  nippers  and  pliers  of  all  kinds.  Since  then  the 
United  States  Court  of  Customs  Appeals  at  Washington,  the 
final  court  in  such  matters,  has  clearly  confirmed  this  ruling 
by  deciding  that  various  surgical  forceps  and  instruments 
generally  are  in  no  wise  nippers  and  pliers.  The  decision  re- 
verses other  decisions  previously  made  by  the  Board  of  Gen- 
eral Appraisers,  holding  articles  in  general  having  two  lever 
handles  working  on  a  pivot  and  which  operate  two  cutting, 
gripping  or  pinching  jaws  or  blades  to  be  nippers  and  pliers. 

The   conclusion   of  the   Court   was   reached   by   considering 


TABLE  II.  COST  OF  PIPE  CONNECTIONS 


Pipe  Size,  Inches 

y^ 

% 

1 

iVi 

2 

a 

4 

WELDED    BUTT    JOINTS 

Time,  minutes  

Oxygen,   cubic   feet 

Acetylene,   cubic   feet 

Welding  wire,   ounces 

3.00 
0.28 
0.23 
0.08 

3.50 
0.43 
0.41 
0.15 

4.00 
0.76 
0.74 
0.20 

5.00 
0.95 
0.92 
0.30 

6.00 
1.51 
1.47 
0.50 

10.00 
2.51 
2.44 
1.60 

15.00 
4.76 
4.43 
4.00 

CO.'i-L' 

Labor,  at  30  cents 

$.0150 
.  00.56 
.0046 
.0006 

$.0175 
.0086 
.0082 
.0011 

$.0200 
.0152 
.0148 
.0015 

$.0250 
.0190 
.0184 
.0023 

$.0300 
.0302 
.0294 
.0038 

$.0500 
.0502 
.0488 
.0120 

$.0750 
.0952 
.0886 
.0300 

Acetylene,  at  2  cents 

Welding  wire,  at  12  cents.. 

$0.0258 

$0.0354 

$0.0515 

$0.0647 

$0.0934 

$0.1610 

$0.2888 

SCREWED  •  COUrLIXOS 

Cost  of  fitting 

$0.02 
0.02 

$0.04 

$0.03 
0.02 

$0.05 

$0.04 
0.03 

0.07 

$0.08 
0.03 

$0.11 

$0.11 
0.04 

$0.15 

$0.27 
0.05 

$0.32 

$0.45 
0.07 

$0.52 

Cost  of  making  up  joint 

Total    cost 

WELDED    TEE    JOINTS 

4.50 
0.41 
0,35 
0.20 

5.00 
0.61 
0.59 
0.40 

5.50 
1.05 
1.01 
0.60 

7.00 
1.34 
1.29 
1.00 

9.00 
2.26 
2.20 
1.40 

16.00 
4.02 
3.88 
5.40 

22.00 
6.98 
6.50 
9.50 

Acetylene,   cubic   feet 

Welding  wire,  ounces 

COST 

$.0225 
.0082 
.0070 
.0015 

$.0250 
.0122 
.0118 
.0030 

$.0275 
.0210 
.0202 
.0045 

$.0350 
.0268 
.0258 
.0075 

$.0450 
.0452 
.0440 
.0105 

$.0800 
.0804 
.0776 
.0405 

$.1100 
.1396 
.1300 
.0713 

Acetylene,  at  2  cents 

Welding  wire,  at  12  cents.. 

$0.0392 

$0.0520 

$0.0732 

$0.0951 

$0.1447 

$0.2785 

$0.4509 

SCIiEWED    TEES 

Cost  of  fitting 

$0.04 
0.03 

$0.07 

$0.05 
0.03 

$0.08 

$0.08 
0.04 

$0.12 

$0.14 
0.04 

$0.18 

$0.18 
0.05 

$0.23 

$0.51 
0.06 

$0.57 

$1.02 
0.09 

$1.11 

.U.Tr/.in.ri/ 

Cost  of  making  up  joint. . . . 
Total    cost    

The  cost  of  the  fitting  is  the  principal  item  In  the  screwed 
connections.  In  most  cases  the  cost  of  the  welded  joint  is  less 
than  the  cost  of  the  fitting.  As  the  pipe  sizes  increase,  the 
lower  cost  of  the  welded  joint  is  even  more  marked.  The 
conclusions  that  may  be  drawn  from  these  tests  point  to  the 
following  facts: 

The  cost  of  the  welded  connections  is  less  than  the  cost 
of  the  screwed  connections.  The  larger  the  pipe  size  the 
greater  is  the  difference. 

The  time  required  to  make  up  the  screwed  connections 
is  about  the  same  as  that  required  to  make  up  the  welded 
connections. 

The  strength  of  a  welded  pipe  connection  is  practically 
the  same  as  that  of  an  unwelded  pipe.  By  building  up  the 
weld  it  can  be  made  as  strong  as  or  even  stronger  than  the 
rest  of  the  pipe. 

The  elasticity  of  the  pipe  is  not  much  affected  by  welding. 

The  strength  of  the  welded  pipe  connections  is  greater 
than  that  of  malleable  iron  screwed  fittings.  The  strength 
of  the  welded  specimens  was  from  113  to  171  per  cent  of 
that  of  the  screwed  connections. 


several  matters  which  may  be  briefly  stated  as  follows:  In 
the  general  understanding  of  "pliers"  and  "nippers,"  dental 
and  obstetrical  apparatus  are  in  no  sense  included.  When 
Congress  revised  paragraph  KJS.  Act  of  1909.  the  prototype  of 
the  present  nipper  and  plier  paragraph  now  166,  it  specifically 
refused  to  include  "surgical  and  dental  instruments  or  parts 
thereof"  for  dutiable  purposes  with  nippers  and  pliers.  Fur- 
thermore, such  articles  are  better  termed  "forceps,"  according 
to  the  authority  of  Knight's  American  Mechanical  Dictionary, 
than  "nippers  and  pliers." 

The  followin.c;  are  customs  protests  now  before  the  Board  of 
United  States  General  Appraisers,  wherein  importers  have  ob- 
jected to  the  higher  rates  exacted  by  the  government.  Per- 
sons interested  may  assist  in  settling  by  giving  such  testimony 
as  is  of  value. 

Protest:    Power-driven     machine    for   cleaning   reeds   for 

looms.     Asscssfd:   20   per   cent   under   paragraph    167   as   a 

manufacture  of  metal.    Claim:  15  per  cent  under  paragraph 

165  as  a  machine  tool. 

•  Customs  Lnwyer.   20  Brondw.ny.   Xow  York  City. 
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This  No.  4  High  Power 
Cincinnati  Miller 

is  equipped  with  two  of  our  ALL  STEEL  VISES.  They 
hold  these  rough  iron  castings  securely  enough  tor 
this  cut,  7"  wide,  3-16"  deep,  feeding  12.6"  per  mniute. 
The  total  time  for  two  cuts,  roughing  and  finishing,  in- 
cluding two  chuckings,  is  6  minutes.  The  best  previous 
time  was  17.3  minutes. 

Here  is  a  machine  that  can  take  the  cut,  and  a  vise  that 
can  hold  the  piece.  That's  a  combination  that  will  pay 
you.  ,     ., 

Ask  us  for  detaUs. 

THE  CINCINNATI  MILLING  MACHINE  CO. 

CINCINNATI,  OHIO,  I  .  S.  A. 
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Tlie  term  "niachiiie  tools"  has  been  defined  for  tariff 
purposes  to  apply  to  such  as  are  operated  by  power  other 
than  liand,  and  which  work  on  metal,  wood  or  stone.  (Gal- 
lagher V.  U.  S.  3  Ct.  Customs  Appeal,  520)  unless  whole- 
sale dealers  have  given  the  term  another  meaning.  This  has 
been  done,  as  the  Board  of  General  Appraisers  found  in  T.  W. 
34,4i:i.  l''rom  the  trade  testimony  introduced,  the  Board  de- 
fined "machine  tools"  to  be  machines  driven  by  other  than 
hand  power,  working  upon  metal  and  employing  in  their  opera- 
tions cutting  tools.  It  follows  that  the  lower  claim  of  I.t  per 
cent  is  without  merit,  since  the  machine  does  not  cut  metal 
in  its  operation. 

Protest:  A  combination  of  a  thirteen-needle  embroidery 
machine  and  a  card  punching  attachment  for  cutting  out 
the   design   of  the   pattern.     Ansessed:  25   per   cent   under 
paragraph   165  as  an  embroidery  machine.     Claim:  20  per 
cent  under  paragraph  1G7  as  a  manufacture  of  metal. 
The  question  here  is  whether  the  addition  of  the  card  punch- 
ing attachment  changes  the  character  of  the  machine   from 
that  of  an  "embroidery  machine."     If  so,  the  lower  duly  will 
be   applicable   since   there    is   no    other   classification    in   the 
tariff  to  be  taken.     The  question  turns  largely  on  what  are 
generally  considered  embroidery  machines  in  the  trade.    Such 
combinations  as  this  might  very  well  be  embroidery  machines 
of  a  special  type.     If,  however,  the  attachment  is  such  as  to 
make  a  new  article  not  in  any  sense  an  "embroidery  machine," 
then  the  assessment  as  such  cannot  stand. 

Protest:  Circular  saw  plates  containing  alloys.  Assessed: 
15  per  cent  under  paragraph  110  as  steels  by  whatever 
process  made,  containing  alloys.  Vlaiin:  8  per  cent  under 
paragraph  110  as  steel  sheets  not  containing  alloy,  and  12 
per  cent  under  paragraph  105  as  saw  plates  cut  or  sheared 
to  shape  or  otherwise. 

From  the  government  description  of  the  articles,  it  appears 
that  they  contain  alloys.  Assuming  that  to  be  a  fact,  the  8 
per  cent  claim  is  at  once  disposed  of.  The  issue  is  then  nar- 
rowed to  the  provision  for  "steels  containing  alloys"  as  against 
"saw  plates  cut  or  sheared  to  shape  or  otherwise."  Under 
well  settled  customs  rules,  the  classification  which  is  narrower 
and  more  specific  in  its  terms  is  most  applicable.  Further- 
more, a  provision  which  mentions  an  article  by  its  name 
usually  takes  precedence.  Applying  these  rules  to  this  case  it 
would  seem  that  the  correct  duty  should  be  12  per  cent  and 
not  15  per  cent  as  charged  by  the  government.  The  mer- 
chandise is  admitted  to  be  "saw  plates"  which  the  12  per 
cent  classification  especially  mentions.  The  classification  for 
"steels  containing  alloys"  takes  in  a  large  variety  of  steel 
articles  in  no  sense  saw  plates,  while  saw  plates  are  limited 
to  a  certain  class  of  goods,  whose  character  and  use  are  limited 
whether  or  not  alloys  are  used  in  their  manufacture. 

Protest:  Strainers  coninosed  of  metal  and  wire     Assessed: 
20  per  cent  under  paragraph  167  as  a  manufa':'ture  of  metal, 
metal   being   the   chief   value.      Clnim :   15   per   cent   under 
paragraph  114  as  articles  manufactured  from  wire. 
Paragraph  114  exacts  15  per  cent  duty  on  "articles  manu- 
factured wholly  or  in  chief  value  of  any  wire  provided  for  in 
this  section."     Under  a  decision  of  the  Washington  Customs 
courts  made  May  18,  1915,  these  strainers  would  seem  to  be 
properly  dutiable  here.     In  that   case,   the  merchandise  was 
heavy  wire  bent  in  V  form  as  staples.     The  court  held  the 
above   quoted   classification   as   controlling.      The   case  would 
appear  to  be  authority  here.     On  the  other  hand,  the  govern- 
ment's assessment  is  under  a  clause  for  metal  articles  not  cov- 
ered by  any  other  tariff  provision,  known   as  the  basket  or 
catch-all  clause,  taking  only  such  articles  as   fail   to  find  an 
enumeration  elsewhere. 

Protest:  Steel  sheets  rolled  to  such  an  extent  as  to  con- 
stitute nianished  steel.     Assrssril:  15  per  cent  under  para- 
graph 109  as  planished  steel.    Clnim:  8  per  cent  under  para- 
graph 110  as  sheets  made  by  the  Siemens-Martin  process. 
The  question  raised  by  this  protest  is  one  of  fact,  namely, 
if  the  sheets  in  their  condition  as  imported,  are  planished.     It 
has  been   held  as  to  cold-rolled   sheets  having  a  polish   inci- 
dental to  the  rolling,  that  if  it  was  not  intentionally  done  and 
the  polish  served  no  useful  purpose  but  was  destroyed  in  the 
future  operations  of  manufacture  or  was  not  available  when 
a   polished   surface   was   ultimately   desired   that   such   sheets 
were  not  "polished."    This  may  be  the  rule  applicable  to  these 
sheets.      If   not,    then    the    15    per    cent    duty    must    stand    as 
assessed. 


FOREIGN   TRADE   OPPORTUNITIES 

A    REVIEW    OF   DEVELOPMENTS    ABROAD    OF    INTEREST 
TO    MANUFACTURERS 

At  a  recent  meeting  of  New  York  bankers  it  was  said  that 
as  the  war  reaches  its  climax  the  nations  involved  will  strain 
every  resource  and  direct  every  effort  toward  the  business  ot 
winning.  This  means  that  productive  industries  will  be  even 
more  crippled  than  at  present.  Of  necessity,  therefore,  the 
former  customers  of  the  European  nations  will  be  obliged  to 
turn  to  the  United  States.  This  is  shown  by  the  increase  of 
exports  in  1915,  when  the  trade  with  Europe  was  doubled  and 
that  with  Africa,  South  America,  and  Asia  was  increased  one- 
half;  an  increase  not  wholly  due  to  munitions  of  war. 

George  H.  Pickerell,  American  consul  at  Para,  Brazil,  re- 
ports that  the  people  in  Brazil  are  taking  an  immense  amount 
of  interest  in  everything  North  American,  and  cannot  under- 
stand why  the  people  there  are  not  reciprocating  to  a  greater 
degree.  The  feeling  toward  the  United  States  is  of  the  best, 
and  the  prospects,  on  account  of  the  conditions  brought  about 
by  the  European  war,  were  never  more  favorable  for  United 
States  trade  extension  than  at  this  moment.  India  and  Ceylon 
importers  also  are  eagerly  seeking  American  trade  because  ot 
their  failure  to  obtain  goods  in  Great  Britain. 

Russia's  dependence  upon  Germany  for  goods  of  all  kinds 
and  the  opening  there  for  other  nations  is  the  subject  of  an 
interesting  article  in  Enrjineeriiiy  (London)  which  says  that 
there  is  an  almost  unlimited  demand  in  Russia  for  almost 
all  products  of  the  iron  industry,  and  people  seem  agreed  that 
for  a  long  series  of  years  Russia  will  be  unable  herself  to 
cover  her  requirements,  and  will  have  to  import  a  great  quan- 
tity of  goods  from  abroad.  The  conditions,  however,  vary 
much,  both  as  regards  the  different  classes  of  goods  and  the 
different  parts  of  the  vast  empire.  Generally,  it  may  be  said 
that  the  finer  a  machine  is,  and  the  more  difficult  to  produce, 
the  greater  the  chance  of  exporting  it  with  advantage  to  the 
Russian  market.  On  account  of  the  duty,  heavy  articles  and 
the  more  simple  ones  are  likely  to  prove  unremunerative,  and 
for  some,  especially  such  as  are  also  produced  in  Russia,  the 
duty  is  simply  prohibitive,  reaching  or  even  exceeding,  the 
selling  price  within  Russia  of  the  article  in  question.  Gen- 
erally speaking,  competition  is  keener  in  the  Western  ports, 
which  are  nearer  Germany. 

Internal-combustion  motors  are  certain  of  a  large  demand 
when  constructed  for  using  Russian  unrefined  petroleum,  espe- 
cially in  places  such  as  Moscow,  Rostoff,  Odessa,  Kieff,  etc., 
in  spite  of  there  being  several  Russian  factories  in  this  branch. 
Tliere  are  several  manufactories  of  wood-working  machines 
in  the  country;  still  the  importation  is  considerable.  Ma- 
chine tools  are  for  the  present  in  strong  demand,  and  will, 
no  doubt,  also  meet  with  a  large  sale  after  the  war.  Electrical 
apparatus  and  appliances  have  hitherto  been  almost  exclu- 
sively imported  from  Germany.  The  articles  under  this  head 
are  generally  imported  in  unassembled  parts,  on  account  of 
the  duty.  Several  German  and  Swedish  factories  have  im- 
ported a  fair  number  of  dynamos  and  electric  motors,  but 
large  quantities  are  made  at  the  Russian  manufactories,  which 
have  been  fully  employed  during  the  war.  Light  motors  run 
at  high  speeds  meet  with  the  readiest  sale.  Telephones  and 
telegraph  material  are  imported  on  a  large  scale.  There  are 
some  large  Swedish  telephone  exchanges  in  Russia. 

Russians  are  accustomed  to  having  prices  quoted  delivered 
in  Russia,  duty  paid.  In  the  case  of  more  important  ma- 
chinery, purchases  may  be  made  F.  O.  B.  shipping  port,  and 
during  the  war  this  system  has  had  to  be  generally  adopted. 
It  is  quite  customary,  also,  in  dealing  with  very  substantial 
firms,  for  a  credit  of  six  months,  twelve  months,  or  even 
more,  to  be  allowed.  Even  the  Zemstvo  organizations  want 
from  three  to  six  months  credit.  Russian  wholesale  mer- 
chants and  large  commercial  houses  give  long  credits,  two 
years  or  more.  Not  infrequently,  however,  payment  of  one- 
third  of  the  amount  may  be  obtained  on  delivery,  and  as  a 
rule  acceptances  may  be  had  for  the  balance  of  the  in\'oice. 
For  agricultural  machinery,  the  due  dates  are  often  arranged 
to  fall  immediately  after  the  harvest:  during  years  with  un- 
favorable  harvests   the   seller    must   be   prepared   to   prolong 
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Commercial  Accuracy  is  a  matter  of  EQUIPMENT 

ACCURACY  H-  GOOD  MATERIALS  -h  EFFICIENCY 

(which  is  only  another  name  for  "HORSE  SENSE")  produce 
GOOD   machinery  at   the   RIGHT  PRICE. 

WE  HAVE  THE  EQUIPMENT  and  use  GOOD  MATERIALS. 
We  are  willing  to  let  our  CUSTOMERS  say  the  REST. 


THE 
LUCAS 


"PRECISION" 


BORING,  DRILLING 
AND  MILLING 


MACHINE 


is  WORTHY  of  its 
REPUTATION. 


"Even  Edison  never  invented  'Some- 
thing for  Nothing""  so  WE  didn't  even 
TRY.    We  made  the 

LUCAS 

Power  Forcing  Press 

so    the    POWER    goes    into    it    by    the 

BELT,  and   comes   out  in  the  form  of 

WORK. 

The  easiest,  quicKest,  simplest,  most 
efficient  and  most  ECONOMICAL  way. 


Lucas  Machine  Tool  Co., 


NOW  AND    . 
.ALWAYS  OF> 


Cleveland,  0.,  U.S.  A. 
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such  bills  for  another  twelve  months.  The  saving  deposits  in 
the  banks  of  Russia,  during  the  year  ending  September,  1915, 
increased  $288,100,000,  making  the  total  saving  deposits  of  the 
nation  $1,1G3,100,000.  C.  F.  Just,  the  Canadian  special  trade 
commissioner,  says: 

It  is  doubtful  whether  any  conceivable  scale  of  waste  and 
destruction  of  life  in  the  present  war,  on  the  side  of  Russia, 
will  affect  the  country's  economic  position  for  any  apprecia- 
ble period,  if  the  past  be  a  reliable  guide  in  such  matters. 
She  has  tried  with  impunity,  economic  experiments  which 
would  have  seriously  affected  most  other  countries.  Wars 
and  political  and  social  upheavals  have  seemingly  had  but 
little  effect.  Her  national  resources  are  very  great  and  of 
infinite  variety  and  her  present  population  of  171,000,000, 
however  backward  and  inefficient,  is  being  slowly  raised 
and  educated. 

There  is  to  be  found   in  Russia,  therefore,  the  unusual 
conditions  of  great  opportunities  for  industrial  enterprise 
for  which   the  consuming  power  is  at  hand,  side  by  side 
with  opportunities  for  imports  on  an  extensive  scale,  with 
the  certainty  that  the  former  will   rather  stimulate  than 
retard  the  growth  of  the  latter,  both  in  variety  and  extent; 
for  with  the  slightest  rise  in  the  standard  of  comfort  of 
such  a  large  population  the  home  industries  can  hardly  ex- 
pect to  meet  the  demand,  at  least  not  for  a  number  of  years. 
The  prospects  for  immediate  trade  in  various  foreign  coun- 
tries are  good.     Finnish  Lapland  is  now  planning  to  develop 
its  vast  deposits  of  iron  ore,  which  are  equal,  if  not  superior, 
to  the  deposits  of  Sweden  and  Norway;  the  plans  include  the 
building  of  a  railway  having  a  total  length  of  nearly  300  miles. 
Siam,  Bolivia,  Chile,  and  Colombia,  too,  are  planning  extensive 
railway  building;   while  the  new  Chosen  budget  gives  $4,182,- 
415  for  the  construction  and  improvement  of  its  railways,  and 
Russia  has  recently  made  great  purchases  in  railway  material. 
The  Braden  Copper  Co.  is  spending  $10,000,000  for  steel  and 
machinery  for  its  property  at  Rancagua,  Chile. 

The  British  Board  of  Trade  is  coniideutly  stating  that  Great 
Britain  will  hereafter  be  the  world's  greatest  commercial  agent, 
and  British  agents  are  even  now  seeking  to  foster  such  con- 
ditions in  all  countries  as  will  be  most  favorable  to  this  need. 
France  is  seeking  to  build  up  a  merchant  marine  and  has 
changed  its  patent  laws  so  that  she  now  forbids  the  working 
in  France  of  patents  and  trade-marks  owned  by  subjects  of 
resortissants  of  Germany  and  Austria-Hungary  (called  here, 
for  convenience,  "alien  enemies")  by  those  subjects  or 
resortissants  or  their  agents.  Transfers  of  or  licenses  under 
patents  and  trade-marks  effected  by  alien  enemies  are  valid 
only  if  the  transferee  can  prove  that  the  transfer  was  made 
hona  fide  and  before  the  declaration  of  war,  or  If  a  board 
specially  appointed  consider  the  transfer  to  be  in  the  public 
interest  or  for  national  defense.  Moreover,  in  any  case,  the 
state  may  itself  take  over  the  working  of  patents  owned  by 
"alien  enemies."  The  new  law  provides  that  patents  may 
not  be  granted  during  the  war  to  "alien  enemies,"  but  all 
priority  rights  under  the  International  Convention  are  to  be 
kept  alive  in  the  case  of  applicants  whose  states  grant  similar 
advantages  to  France.  Other  nations,  too,  are  preparing  to 
seek  the  world's  commerce  especially  by  means  of  favored- 
nation  treaties.  Canada  and  Australia  have  already  passed 
tariif  laws  destined  to  place  American  manufacturers  at  a  dis- 
advantage, but  United  States  consuls  and  other  persons  fa- 
miliar with  various  countries  are  very  urgent  that  present 
opportunities  to  introduce  American  goods  be  taken  advantage 
of,  claiming  that  the  merits  of  these  goods  will  secure  a  large 
share  for  them  in  the  later  trade.  D.  E.  J. 

*     •     * 
PERMANENT  MACHINERY  HALL 

A  machinery  hall  has  been  established  on  the  fifth  floor  of 
the  Grand  Central  Palace,  Lexington  Ave.,  46th  to  47th  Sts., 
New  York  City,  for  the  permanent  exhibition  of  machinery  in 
operation  and  for  demonstration.  The  area  available  is  52,000 
square  feet  and  it  will  be  sub-divided  to  suit  individual  ex- 
hibitors' needs.  Exhibitors  may  also  rent  offices  in  the  build- 
ing, and  electric  lighting  and  all  needed  facilities  will  be  pro- 
vided to  cover  the  exhibitors'  needs.  In  the  exhibitors'  ab- 
sence, attendants  will  be  provided  to  hand  out  literature  and 
otherwise,  so  far  as  may  be  practicable,  to  represent  them. 
Further  information  will  be  furnished  by  H.  D.  Benedict, 
manager  of  the  Merchants  &  Manufacturers  Exchange,  Grand 
Central  Palace,  New  York  City. 


PERSONALS 

A.  B.  Hazzard  has  taken  the  position  of  engineer  of  equip- 
ment with  the  Amalgamated  Machinery  Co.,  71  Broadway, 
New  York  City. 

George  B.  Morris  has  taken  a  position  with  the  Curtiss 
Aeroplane  Co.,  Buffalo,  N.  Y.,  and  will  have  charge  of  the 
special  organization  and  production  routing  work,  advising 
departments,  etc. 

Charles  \V.  Burrage,  formerly  of  the  instructing  staff  of 
the  Massachusetts  Institute  of  Technology  and  associated  with 
F.  W.  Dodge  Co.  in  connection  with  the  preparation  of  Sweet's 
Index,  has  joined  the  staff  of  Walter  B.  Snow,  Boston,  Mass. 

Emil  Gairing,  formerly  general  superintendent  of  the  Baker 
&  R.  &  L.  Electric  Vehicle  Co.,  Cleveland,  Ohio,  has  obtained 
an  interest  in  the  Eclipse  Interchangeable  Counterbore  Co., 
Detroit,  Mich.,  and  has  been  made  vice-president  and  manager 
of  production. 

Frederick  E.  Koehler,  formerly  commercial  manager  of  the 
Central  Illinois  Utilities  Co.,  has  secured  an  interest  in  the 
business  of  the  Racine  Tool  &  Machine  Co.,  Racine,  Wis., 
manufacturer  of  high-speed  metal  cutting  machines.  Mr. 
Koehler  has  been  made  vice-president  and  acting  manager. 
J.  M.  Jones,  president  and  general  manager,  who  still  retains 
his  interest,  is  spending  the  winter  in  Florida. 


OBITUARIES 

Alexander  Saunders,  president  of  D.  Saunders'  Sons,  Inc., 
Yonkers,  N.  Y.,  died  at  his  home  in  Yonkers,  February  1,  aged 
seventy-eight  years. 

John  W.  Hill,  mechanical  engineer  and  sales  manager  In 
charge  of  the  Detroit  office  of  the  Bantam  Anti-Friction  Co., 
Bantam,  Conn.,  died  suddenly  at  his  home  in  Detroit, 
February  12.  Mr.  Hill  was  a  member  of  the  American  Society 
of  Mechanical  Engineers  and  the  Society  of  Automobile 
Engineers,  and  ranked  high  as  a  tool  designer. 

Readers  will  hear  with  deep  regret  of  the  death  of  Charles 
Churchill,  head  of  Charles  Churchill  &  Co.,  Ltd.,  London,  the 
oldest  concern  importing  American  machine  tools  into  Great 
Britain.  Mr.  Churchill  died  February  14,  following  the  death 
of  his  son,  Charles  Henry  Churchill,  who  died  February  S. 
The  business  was  established  in  1865,  and  besides  the  London 
house  has  four  branches  in  Birmingham,  Glasgow,  Manchester 
and  Newcastle-on-Tyne.    An  extended  notice  will  appear  later. 

Christopher  C.  Bradley,  president  of  C.  C.  Bradley  &  Son, 
Inc.,  manufacturers  of  Bradley  power  hammers  and  forgers, 
died  at  his  home  in  Syracuse,  January  29.  aged  eighty-one 
years.  Mr.  Bradley  was  born  in  Syracuse.  A  few  years  previ- 
ous to  his  birth  his  father  established  a  foundry  under  the 
firm  name  of  Alexander,  Bradley  &  Co.,  where  salt  kettles 
were  cast.  Mr.  Bradley  became  associated  with  his  father 
in  the  foundry  business,  and  as  the  salt  business  fell  off  the 
firm  began  the  manufacture  of  farm  implements  and  carriage 
hardware.  In  1855  the  firm  of  C.  C.  Bradley  &  Son  was  estab- 
lished. C.  C.  Bradley,  Jr.,  entered  the  business  in  1894,  and 
since  that  time  the  firm  has  manufactured  power  hammers 
and  carriage  hardware.     Mr.  Bradley  retired  in  1911. 

Richard  S.  Bryant,  factory  manager  of  the  Standard  Weld- 
ing Co.,  Cleveland,  Ohio,  died  of  cancer  at  the  Post-Graduate 
Hospital,  New  York  City,  January  24,  aged  forty-six  years. 
Mr.  Bryant  was  widely  known  as  an  authority  on  automobile 
rims  and  had  invented  a  number  of  special  types  during  his 
career.  Most  of  the  detachable  rims  now  in  use  were  de- 
signed by  him  while  with  the  Standard  Welding  Co.  He  was 
the  first  to  design  a  quick-detachable  rim,  a  type  still  con- 
siderably used.  He  organized  the  Bryant  Rim  Co.  of  Columbus. 
Ohio,  which  was  later  bought  out  by  the  Diamond  Rubber 
Co.  of  Akron.  The  good-will  and  patents  of  his  Columbus  Co. 
were  turned  in  later  to  the  United  Rim  Co.  of  Akron,  which 
was  a  holding  company  for  several  rim  patents  owned  by 
the  large  rubber  companies.  He  was  then  made  consulting 
engineer  of  the  United  Rim  Co.  Later  he  was  employed  by 
the  Standard  Welding  Co.  as  consulting  engineer,  and  quite 
recently  was  made  its  factory  manager. 

Thomas  J.  Moore,  for  the  past  eight  years  sales  manager 
of  the  Philadelphia  branch  of  the  Halcomb  Steel  Co..  died  at 
Atlantic  City,  February  6,  after  a  brief  illness,  aged  fifty-seven 
years.  Mr.  Moore  was  born  in  Douglas.  Isle  of  Man.  and  came 
to  America  in  1S79  after  receiving  a  good  education  and  serv- 
ing an  apprenticeship  in  the  Crewe  shops  of  the  London  « 
Northwestern  UaiUvay.  He  held  responsible  positions  succes- 
sively with  the  Baldwin  Locomotive  Works;  Pennsylvania  R. 
R.  shops  at  Altoona;  Union  Switch  &  Signal  Co.;  and  the  New 
York  Shipbuilding  Co.  He  entered  the  employ  of  the  Halcomb 
Steel  Co.  January  1,  1907.  as  salesman,  and  within  two  years 
became  manager  of  the  Philadelphia  office,  and  served  with 
marked  success  until  his  death.  He  leaves  a  widow  and  three 
children,  one  of  whom,  Thomas  J.  Moore,  Jr.,  succeeds  him 
as  acting  manager  of  sales. 
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YES 


IT  IS  HARD  TO  MAKE  DELIVERIES  WITH  OUR 
USUAL  PROMPTNESS 

BUT 

OUR  68  YEARS'  EXPERIENCE  HAS  TAUGHT  US 
SOME  THINGS  ABOUT  STOCK  AND  STOCK-KEEP- 
ING, AND  BOTH  ARE  AT  YOUR  SERVICE. 

ANTICIPATE 

as  much  as  you  can;  place  your  orders  for  general  small 
tools  and  supplies  weeks  in  advance  if  possible,  as  pres- 
ent conditions  warrant  the  veiy  best  attention  to  these 
details  and 

WE  WILL  HELP  YOU 

to  have  the  goods  in  uour  stock  for  immediate  use  when 
you  really  need  them. 


Our  llOO-page  (9  x  12  in.)  catalogue  of 
Tools,  Hardware  and  Supplies,  brimful  of 
invaluable  information,  is  free  for  the 
asking,  to  buyers  for  large  concerns, 
ivhose  purchases  justify  the  expense. 
When  you  want  copy  ask  for  Catalog  U7. 


HAMMACHER, 
SCHLEMMER  &  CO. 

Hardware ,     Tools    and     Supplies 

NEW  YORK,  SINCE  1848 
4th    Avenue    and    13th    Street 
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SOCIETIES,  SCHOOLS  AND 
COLLEGES 

Grovo  City  College,  Grove  City.  Pa.  Catalogue 
J913  contuiiiini:  calemlar  and  courses  of  study  for 
tho  year  1015-1910. 

Stevens  Institute  of  Technology,  Hoboken,  N.  J. 
Annual  c.Tl!il.i;,'uc.  January-July,  1910,  and  Septem- 
ber.   ISlO.-Jnly,    1917. 

Vocational  High  School,  New  London,  Conn. 
Souvenir  booklet  showing  views  In  the  various  dc- 
larlinents  of  the  school  and  some  of  tlie  work 
Jon.-   by   the  students. 

American  Museum  of  Safety,  14-18  W.  21th  St.. 
New  York  Cily.  Special  bulletin  on  llie  award  of 
the  ScientKic  American  medal  for  191:;  to  Hmer 
A.  Sperry  for  his  gyroscope  compass  and  :itabill7.er. 
The  biiUetln  contains  an  int-^j  e^^liu;r  article  on  t)ie 
gyroscope  as  a  safety  device,  givins  tb-  .■"'■,•<.= 
Kliowi 


NEW  CATALOGUES  AND 
CIRCULARS 


Turner  Machine  Co.,   Danbury,   C( 

the  Turner  Model  F  automatic  vert 

AUia-Chalmors  Mfg,   Co.,   Mllwaukei 


.  Bulletin  on 
1  turret  lathe. 
CaU- 


Ilall  tbat  will  be  ojiened  on  the  flfth  floor  of  the 
Grand  Central  Palace  for  the  permanent  exhibition 
and  demonstration  of  machinery.  The  available 
area   is  .')2.000  square  feet. 

Niles-Bement-Pond  Co.,  Ill  Broadway,  New  York 
City.  Circular  101  Illustrating  and  describing  the 
Niles-Bement-I'ond    48-inch    oar-wheel    boring    macb- 


g   the   performance  of   the    "active"    type   of    go.,  527-531  W.  3-lth  St.,  New  York  City. 


ulrifugal    pumps   and   centrifugal   pump-  j„g.    pjr<.„iar   102,    describing   the   Niles  center-drive 

nig   nniiH.  car-wheel    lathe;    circular    103    on    Niles    3G-441ncb 

Wright   Mfg.    Co.,    Lisbon,    Ohio.     Catalogue   7  on  «idc-head  boring  mill;  and  circular  104  on  Niles  90- 

Wright  high-speed   steel  cliain  hoists,    steel   trolleys  inch   heavy-pattern  driving-wheel   lathe, 

and  hand  cranes.  General  Electric  Co..  S.b.nectady.   N.   Y.   BiilletlD 

Link-Belt    Co.,    Philadelphia.    Pa.       Catalogue   2.50  42208  on  Curtis  steam  turbino-generators.     The  cata- 

on  Link-Belt  wagon  and   truck  loaders  for  handling  logue  takes  up  the  general   principles  and  construc- 

coal,  coke,  stone,  sand  and  similar  loose  materials.  tion  of   these  generators  and   treats  of   the  ailvant- 

Chicago   Pneumatic    Tool    Co.,    1010    Fisher    Bldg..  ages    of    Curtis    turbines.      Some    types    of    General 

Chicago    III.     Booklet  224  on  belt-  and  motor-driven  Electric  turlilnes  are  shown,  as  well  as  some  instal- 

pueuulatic    compressors,    and    "Giant"    fuel    oil   and  lations    of    representative    Curtis    turbines, 

gas  engines.  Carlisle    &    Co.,    74    Broadway.    New    York    City. 

Electric   Works    of   the    General  Electric  Booklet      entitled      "Tungsten.     Its    Propertie*    and 


Spragu 


gyroscope  in  stabilizing  a  pendulum  ship  model. 

Pratt  Institute,  Brooklyn,  N.  Y.,  will  open  the 
slioiis.  laboratories  and  drawing  rooms  of  tlie_ school 
of  ■;<-ience  and  technology  to  the  public  on  •«  ednes- 
dav  evening.  March  8.  giving  an  opportunity  to  all 
iiei-4ons  interested  in  industrial  education  to  ob- 
serve the  students  at  work  in  the  various  courses, 
and   to  inspect   the  results  and  methodr  -      "° 

tlie  equipment  and  general  facilities  fo 
industrial   training. 


NEW  BOOKS  AND  PAMPHLETS  «.;;:°^'^»'<i 


conducting 


Examples    in    Magnetism.       By     1 

pages      4%     by    7y>     inches. 

Bound    in    flexible    leather.      Published    by    Ih. 

author,   Hanover,    N.    H.     Price,   $1.10. 
This  work  by  Prof.  Austin  is  treated  in  the  same 
general  style  as  his   "Examples  in  Alternating  Cur- 
rents "  "How  to  Make  Low-pressure  Transformers, 
and   "Directions  for  Designing,   Making  and  Operat 
ing    High-pressure    Transformers,  "      '  . 

for  students  of  physics  and  electrical  engineering 
who  are  pursuing  regular  college  courses  or  study- 
ing at  home,  being  expressed  in  a  simple  style  that 
should  be  well  within  the  comprehension  of  every 
ordinary  high-school  pupil.  It  is  not  merely  a  book 
of  nroWems    but  a  compilation  of  carefully  selected    ton    Level,"    which    conta 


describing  the  characteristics  of  the  met^l, 
uses,  sources  of  supply,  etc.  An  abstract  from  the 
United  States  Geological  Survey  is  included,  which 
gives  some  interesting  facts  regarding  the  physical, 
cliemical  and  electrical  properties  of  tungsten. 

Hydraulic  Press  Ufg.  Co.,  84  Lincoln  Ave..  Mount 
Gilead.  Uhio.  Bulletin  .5004  illustrating  and  de- 
ribing  a  1000-ton  hydraulic  press  for  heading 
artrldge  cases.  Bulletin  5003  illustrating 
and  describing  an  800-ton  hydraulic  drawing  press, 
with  examples  of  work  done  In  drawing  disaolved 
acetylene    cylinders    for    the    "Prest-0-Lite"    Co. 

Chicago  Pneumatic  Tool  Co.,  1010  Fisher  Bldg., 
Chicago.  111.  Bulletin  34  K  describing  the  details 
of  construction  of  class  N-li^O  fuel  oil  driven  com- 
pressors, and  tlieir  application  to  the  unit  system 
of  air  power  plants.  These  compressors  are  made 
standard  strokes  of  8.  10.  12.  14,  18  and  21 
pacities,    etc., 


from  12    inches,     the     dimensions,     speeds, 
to  l^/i     being  given  in   the  tables. 


Cleveland  Fabric  Belting  Co.,   1473  W.  UOth  St., 


49200  treating  of  electrical  theatrical  devi 
iient   and   accessories. 

Fort  Wayne  Electric  Works  of  General  Electric 
Jo..  Fort  Wayne.  Ind.  Bulletins  46102  and  4til03 
>n  Type  H  demand  indicators  and  Type  M-2  demand 
ndii-ators,    respectively. 

Mesta   Machine    Co.,    Pittsburg,    Pa.       Bulletin    H    J^^I^'J 
lescriptive  of  Mesta  blowing  engines,  .■ijuipi.ud  with 
lutomatic    plate    valves   which   eliminate   the   neces- 
sity  of   making   adjustments. 
Louis    Hanssen's   Sons,    Davenport,    la.     Catalogue 
dware,   factory,   mill  and  contractors'   siiij- 
tools.     The  book  contains  1116  pages.  5?4 
90    by   9  inches,    and   the  index   covers   18%   pages, 
illustrations.        American   Spiral  Pipe   Works.    Chicago,    111.      P.ul- 
letin    15-9   illustrating    lap    welded    steel    pipe    ma 
up  in  any  required  length,   with  diameter: 
to  72  inches  and  in   thicknesses  of   from 
inch. 

General  Electric  Co.,  Schenectady,  N.  Y.,  has  Just    Cleveland. 

It    is^intended    issued    Bulletin   48017   which   refers   to   the   applica-    ..fiefabco"    straight-line    belt    adjuster   for   tenslon- 

♦ion  of  electricity  in  the  harvesting  of  natural  ice.    j^g  i^g^^  „^  broken  belts.     This  adjuster  is  equipped 

nd    illustrates    various    motors    applicable    to    this    ^^^^  quick-acting  clamps  and  a  positive  worm  drive. 

I'ork.  which  eliminates  slipping.     It  Is  made  in  two  styles. 

Goodell-Pratt    Co.,    Greenfield.    Mass..    lias    issued    for  belts   from   6   to   12   inches   in   width   and   from 

little  pamphlet  entitled   "The  Story  of  the  Strat-    16  to  36  inches  in  width,   respectively. 

historical    sketch    of        e.  q.  Atkins  &  Co.,  Inc.,  Indianapolis,  Ind.    Sup- 
talogue    12.    showing    new   goods   an,i 
changes  since  the  issuance  of  this  catalogue.     This 
i«     h     ■     1    n  aftinff       Bv    Cbarles    B     Howe.      147        Chain  Belt  Co.,   Milwaukee,   Wis.      Supplement  to    supplement    contains    data    on    Atkins    hand    saws. 
Mechamcal    urait    g.         ■  ^^^  illustrations  and    general    catalogue   56   containing   revised    price   lists    one-man   saws,   nests  of  saws,   pruning  saws,   trow- 

]>ages,   9  Dy  ^"™  •  wilev    &    Sons     of    standard     detachable    chain    belts     and     various    els.    web   saw    frames,    butcher   saws,    spoke    shave, 

plates.    Jr-uplisjiea   oy^jouu  ^;»^'^e,    «,  ,.,,nuges    in    Chalieleo    steel    chain    belts.       The   new    protectors    for    hacksaw    frames,    hand    saw    Jointer, 

tended    H  tyPe  of  riveted  chain  belt  is  illustrated  on  pages    non-breakable  hacksaw  blades.  ;ia.T  g>iard-!,  etc. 

'^  ""<'   "■  Wheeler   Condenser    &   Engineering   Co.,    Carteret, 

New  Departure  Mfg.  Co.,  Bristol.  Conn.  Leaflets  N.  j.  Circular  illustrating  and  describing  horizon- 
on  ball  bearing  application  in  vertical  t-pindle  wood  tal  centrifugal  pumps  for  condenser  circulation,  irri- 
sliaping  machine;  speed  reduction  geariu.^  for  rse  gation,  drainage,  dry  docks,  and  general  mill  an<i 
with  marine  steam  turbine;  ball  bearing  mounting  power  plant  service,  having  a  two-part  divided 
of  cylinder  mold  shaft;  and  adjustable  cylimler  casing,  with  suction  and  discharge  nozzles  in  the 
mold  bearing  mounting.  lower  lialf.     The  impeller  is  of  the  enclosed  double- 

Brown  Hoisting  Machinery  Co.,  Cleveland,  Ohio,  suction  type,  protected  by  labyrinth  wearing  rings. 
Catalogue  D  containing  descriptive  matter  on  elec-  Wm.  D.  Gibson  Co.,  Huron  and  Kingsbury  Sts., 
trie  monorail  man  trolleys,  hand  trolleys,  tramrail  Chicago.  111.  Catalogue  5  of  compression,  torsion. 
equipment,  transfer  cranes.  Jib  cranes,  overhead  extension  and  Bat  springs  made  from  crnclble  steel, 
traveling  cranes,  electric  hoists,  current  collectors  alloy  steel,  open  hearth  steel,  music  wire,  phosphor- 
aud   motor-driven    trolleys  "  '        '  ' 


vamSles  that  illustrate  fundamental  principles  and    tlie  origin  and  development  of  Stratton   levels,   and    p,e 
i,,l..jd7  data  useful  in  actual  electrical  work.  an  article  on  tlie  making  of  these  levels.  ^^j 


Instr 


Reiu 


York  City.  Price,  $1.75. 
This  work  on  mechanical  drawing 
to  be  a  manual  of  self -instruction,  but  is  offered 
rather  as  an  assistant  to  the  teacher  to  help  him 
in  his  presentation  of  the  subject,  and  to  supply 
the  conventions,  data  and  problem  sheets.  The 
work  is  comprehensive,  dealing  with  machine  draw- 
ing architectural  drawing  and  typical  drawing. 
The  contents  by  chapters  follow:  Materials  and 
s:  Principles  of  Drafting;  Geometry  of 
Working  Drawings;  Machine  Drawing: 
.-ing;  Plot  and  Map  Drawing;  Pictorial 
lion  and  Sketching;  Blueprinting.  Tlie 
ains  many  drawings  and  halftone  illus- 
trations ot  mechanical  parts,  buildings,  etc. 
Financing  an  Enterprise.  By  Francis  Cooper.  524 
pages.  5%  by  8  inches.  Published  by  the 
Ronald  Press,  New  York  City.  Price,  $3. 
This  book  is  a  manual  of  information  and  sug- 
gestion for  promoters,  investors  and  business  men 
generally.  The  author  observes  that  the  principles 
of  linanie  do  not  change,  but  their  application  does. 
Tlie  booli  was  first  published  in  1900,  and  lias  now 
passed  into  the  fourth  edition.  The  purpose  of  tlie 
worli,  as  announced  in  the  first  edition,  is  to  set 
fortli  llie  principles  of  financing  business  entcr- 
ju-ises  as  clearly  as  may  be,  to  point  out  the  com- 
miiii  mistakes  and  suggest  the  best  methods  of  pro- 
rcdurc.  and  to  serve  generally  as  a  manual  of  in- 
fornialion.  The  chapter  topics  are:  The  Enterprise; 
Invcstitiation  of  an  Enterprise;  Protection  of  an 
Entcrpiise;  Capitalization  of  an  Enterprise;  Presen 
tation    of   an    Enterpris 


and  brass.     The 


Tinius    Olsen    Testing    Machine    Co.,    500    N.    12th    and  data  on  springs  of 


atalogu 


St..    Philadelphia,    Pa.      Catalogue    of    testii 
chinery   exhibited   by   the   company   at   the   Panama- 
Pacific      International      Exposition,      comprising      a 


Promotuin. 

Automobile  Repairing  Made  Easy.  By  Victor  W. 
Page.  1060  pages,  5Vi  by  8  inches.  500  lllus- 
tralinns.     Pnlilishcd  bv  the  Norman  W.   Henley 

PuMi-hiii'.'    Cm       \-,  -,-    Y.irl;    City, 

its    range. 


■V  larce 
rated 
Nash  Engineering  Co.,  South  Norwalk.  Coon.    Bal- 
variety    of    testing    machines    designed    for    testing    letin  3   describing   Nash   hydro-turbine   air  compres- 
metals,  fabrics,  rubber,  etc.  sors   and    vacuum    pumps   of    the    single-stage    tyi>e, 

Vanadium-Alloys  Steel  Co.,  First  Ave.  and  Ross  »•"'  containing  table  of  speeds  and  caiiacities;  bul- 
St..  Pittsburg,  Pa.,  is  distributing  copies  of  an  '<?"n  4  on  turbine  vacuum  and  low-pressure  boiler 
article  on  tungsten  mining  in  Colorado,  written  '<"''<'  Pumps  tor  return-line  heating  systems  or  any 
by  the  president  of  the  company,  Boy  C.  McKenna.  "'"''k  where  air  or  other  gases  containing  large 
Anyone  may  obtain  a  copy  of  the  article  by  makiui  percentages  of  liquid  have  to  be  handled  under  a 
apiiiication  to  the  company.  vacuum. 

Link-Belt  Co.,  Chicago,  111.  Booklet  entitled  "In-  Edwin  Harrington  Son  &  Co.,  Inc.,  17th  and 
soring  tlie  Coal  Supply,"  cuntaiuing  an  article  tbat  Callowhill  Sts.,  Phiiadolnhia,  Pa.  Catalogue  L 
describes  various  coal  storage  systems  designed  to  descriptive  of  Harrington  c'lain  hoists,  made  in 
accommodate  large  supplies  of  coal  so  as  to  elimin-    f^r^e    styles:    the    "Peerless"    for    fast    speed    and 

high  efficiency,  the  "Screw"  for  simplicity  and 
rough  usage,  and  the  "Differential"  for  occtu>ioual 
use  not  demanding  high  efficiency.  Harrington 
travelers  are  also  described;  these  can  lie  obtained 
alone  or  combined  wltn  Harrington  hoists. 

Crescent    Tool    Co.,    Jamestown.    N.    Y.     Circular 
describing  the  display  board  for  the  "Hamr-Handr* 


approved  methods  or 
automobiles,  shows 
wide  actual  repair  e 
starting    and    liglitin 


lor 


other 
Reliance  Engineering  &  Electric  Co.,  1050  Ivauhoe 
Road,    Cleveland,    Ohio.       Bulletin    1013   on    the   ad- 
vantages  of   motor-driven    latties   as   compared   with 
cone     pulley     and      belt-driven     lathes,      containing 
-...liiber    description    and    specilicatious   of    the    Reliance    all- 
tisf^ictory^treatment    &^ur    motor    drive    for    application    to    cone    pulley    screwdrivers  which  are  being  placed  on  the  market. 
ussod      It   describes    lathes.  This  display   easel  is  made   of   heavy   cardboard    10 

11  types  of  gasoline        D.   &  W.   Fuse   Co.,    Providence,    R.   I.     Catalog!         ""  "  '^     "  '^ 


by  13  inches  in  size  and  weighs  2Vi  pounds  mounted 


Justing    and     npiiirin 
the     supply.       'iln - 
demand   for  sp<tiii,     i 

some  gellcial  nil-.  1l;|[ii 
contents  l>,v  ili:i|iiri- 
Automobil'-    Ki-p:iii-   SI 

Repair  Shops ,  uvL-rhaulint;  the  Gasoline  Engin 
Cooling.  Carburetiou  and  Lubricating  System 
Faults;  Location  and  Remedy  of  Ignition  Troubles; 
Motor  Starting  and  Lighting  Systems;  Detects  in 
rintcli  iiii.l  i;.-!ir  l'"\;  Faults  in  Chassis  Components; 
T!-.-    i:-  -■     \-i,    :-[i.|    iMivin-,-   System;   Wheels,    Rims 

;ii,^     1   i,         M      ,ii I-    l;-iK-iir    Processes;    Useful 

In;,, III. ii    1,-1    Aiiii.    i;.  I'iMi  iiicn;  Hints  and  Kinks. 


based  on  describing  the  line  of  Deltabeston  wires 'and  insuFat-  w;ith  the  tools.  It  is  supplied  to  dealers  without 
■hides  electric  lug  materials.  Deltabeston  wires  are  covered  witii 
tions,  matter  asbestos  insulation  which  is  claimed  to  be  abso- 
■■:.  engine  and  lutely  fire-proof.  All  tlie  wires  listed  in  this  cata- 
1  of  the  auto-  logue  are  new  with  tlie  exception  of  Deltabeston 
I'stabiishment    magnet  wire. 

I    the   demand        National    Tube.  Co.,    Pittsburg,    Pa.     Booklet    en- 
ariug  for,   ad-    titled   "The  Whole  Ivewanee  Family," 
has    exceeded    ii„p    „(    Kewauee    unions    and    spccialtii 
d     meet    a     general 
by   those   who   have 
lid  experience.     Tlie 
as    follows:      Tlie 
all  Tool  Equipment  lor 


I'liiles, 


liarge  with  an  assortment  consisting  of  one-<iuarter 
dozen  each  of  the  4-inch.  5-inch,  and  6-inch  screw- 
drivers,  and   fifty   circulars   describing  the   tools. 

Imperial  Brass   Ufg.    Co.,    1224  W.   Harrison   St., 
Chicago.     111.       Catalogue     132     of     Imperial     oiy- 
acetyleue   apparatus    for   welding  and   cutting.      Ei- 
■eri'ng   tlie    ainples    of    broken     castings     repaired     are     shown, 
manufac-     which    Indicate    some    of    the    possibilities    of    the 
tured     by     this     company.     The     book     contains     72    process.      Tlie    cutting    of    structural    steel    is    also 
liages,    51,1    by   "!%    inches,    and   is   printed  in   three    shown  and  other  illustrations  -n-hich  make  the  cata- 
colors.     A  complete  list  of  the  Kewanee  specialties    logue  of  interest  to  all  concerned  with  the  possible 
is  given  oil  page  60.  use  of  oxy-acelylene  welding  and  cutting  equipment. 

Strauss  &  Buegeleisen,   489  50i  Ave.,    New  York       Becker  Milling  Machine   Co.,   Hyde  Park.   Boston. 
City.      Circular  advertising  eye   protectors  made   of    Mass.      Catalogue  on   Becker  vertical  and  horizontal 


vhich   has   all   the   propcr- 


iitiug    the 


nathe 


ellal 


tables. 


Micalite."   a   substance 
ties    of    celluloid    but    is 
lectors    are    made    of    clear 
combination    clear    aud    ambe 
glare   from   llie  eyes. 

Merchants    &    Manufacturers    Exchange    of    New        ^,' 

1,   me-    York,  Lexington  Ave..  46th  to  47th  Sts..   New  York    ||,g    , 

City.   Circular  describing  the  facilities  of  Machinery    „^neh 


_   ,,--r--  Hers,    containing    a    detailed    description    of    the 

ombustible.  The  pro-  belt-  and  motor-driven  vertical  millers,  of  which 
amber,  or  there  are  fourteen  types  and  tw-enty-four  sizes. 
Hcations  are  also  given  for  Becker  profilers, 
,'oln"  type  millers  and  plain  horizontal  mil- 
The  book  is  illustrated  w:t:i  engravings  of 
■.V  high  grade,  the  most  interesting  ones  show- 
lose    views    of    continuous    milling    on    Becker 
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Seeing  the  Market  Whole — 3 

The  measure  of  success  in  selling  a  product,  if  it  is  right,  is  the 
measure  of  acquaintance  shop  men  have  with  it.  If  they  do  not 
know  the  product,  the  market  doesn't  know  it,  but  doubtless  does 
know  competing  lines.  If  these  men  are  with  you,  you  have  the 
market.    If  they  are  against  you,  you  are  done  for. 

Shop  men  are  the  ultimate  market  for  shop  equipment.  They 
are  the  first  to  know  shop  needs  and  the  only  ones  who  know  shop 
methods  and  equipment.  They  originate  the  orders  and  specify 
the  makes  and  brands  as  well  as  the  sizes  they  prefer.  Who  else 
could  do  it?  Office  men  do  the  clerical  work,  purchasing  agents 
make  the  terms,  but  the  original  demand,  the  definite  order — 
numbers,  quantities,  sizes,  types  and  brands — necessarily 
originate  with  the  only  men  in  a  works  qualified  by  knowledge  and 
experience  to  know  what  is  wanted,  how  much  or  how  many  and 
for  what  shop  needs. 

These  are  not  office  men,  but  head  machinists,  master 
mechanics,  foremen,  superintendents  and  their  assistants — many 
of  them  have  no  titles  at  all.  But  they  have  shop  purchasing  poiver 
and  influence  and  are  constantly  specifying  shop  equipment  and 
materials  as  part  of  their  regular  routine.  By  whatever  means, 
through  whatever  channels  orders  for  shop  equipment  finally 
reach  the  desk  of  the  sales  manager,  they  have  been  sanctioned  by 
these  practical  shop  men.  Whether  the  order  comes  direct  from 
the  buyer,  carrying  a  high-sounding  signature,  or  through  a 
dealer,  the  fundamental  fact  remains — that  the  business  was  ob- 
tained directly  or  indirectly  from  the  practical  men  in  the  shop. 

The  wise  sales  manager,  realizing  the  importance  of  having 
these  men  know  his  line,  plans  his  advertising  accordingly.  The 
character  and  quality  of  it  are  more  important  than  the  extent  of 
it.  Fine-sounding  generalities  are  lost  on  these  men — they  are 
no  babes-in-the-wood.  Advertising  that  doesn't  give  them  definite 
information  is  largely  wasted.  Specific  information  about  de- 
sign, construction,  capacity,  workability,  power,  strength,  endur- 
ance, reliability,  etc. — this  is  what  they  want  and  are  glad  to  have. 
Engineering  language  is  the  kind  they  do  business  with.  Let 
them  have  all  the  facts,  and  when  the  salesman  calls,  whether  he 
represents  manufacturer  or  dealer,  he  will  find  the  ground  cleared 
and  tilled.  The  one  sure  way  to  reach  these  men  is  through  the 
technical  journals  which  they  read  for  instruction  and  business. 
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UK  modern  mili- 
tary rifle  is  an 
evolution  from 
the  musket  or 
shoulder  gun. 
which  came  into 


The  modern  military  ride  Is  the  result  of  five  centuries  of  inven- 
tions and  developments  to  which  thousands  have  contributed  their 
best  Ideas.  The  manufacture  of  military  rifles  requires  the  highest 
types  of  men,  machinery,  tools  and  equipment.  At  present,  when 
millions  of  rifles  are  being  made  in  this  country  for  the  nations 
at  war,  the  following  articles  are  of  extraordinary  Interest.  The 
unusual  and  complicated  machining  operations  are  described  In 
detail  and  illustrated.  The  organization  Is  outlined  and  the  speci- 
fications are  tabulated. 


use  in  Europe  in  the  fifteenth  century,  displacing  the  match- 
lock. The  matchlock  musket  was  superseded,  in  turn,  by  the 
wheeUx'k,  the  snaphance,  the  flintlock  and  the  percussion  gun. 
The  flintlock  (see  Fig.  11  was  the  first  shoulder  firearm  to  be 
generally  used  in  warfare.  Although  the  method  of  firing  the 
charge  was  crude,  it  permitted  the  soldier  to  aim  and  fire 
quickly.  The  flintlock  musket  had  a  smooth  bore  of  compara- 
tively large  diameter,  and  fired  spherical  bullets.  The  inven- 
tion of  fulminate  of  mercury  percussion  caps  for  igniting 
llie  powder  charge  in  ITttil  brought  the  percussion  lock  to  the 
front  and  displaced  the  clumsy,  slow  and  non-dependable  flint- 
lock. All  these  early  guns  were  muzzle  loaders,  the  powder 
charge  and  bullet  being  inserted  into  the  bore  at  the  muzzle 
and  pushed  to  the  breech  by  a  ram-rod.  .-Xn  improvement  in 
firearms  ranking  with  the  percussion  cap  or  primer  was  the 
rifled  bore  which  appeared  early  in  the  sixteenth  century. 
Little  is  known  of  the  origin  or  early  development  of  rifling 
or  helical  grooving  of  the  bore  to  give  rotation  to  the  bullet 
in  flight.  It  has  been  attributed  to  several  men,  one  of  whom 
was  tJaspard  KoUer,  a  gunsmith  in  Vienna,  Austria. 
Improvements  In  Military  Rifles 
The    rifled    bore    improved    the    accuracy    of    fire,    but    ditfl- 


Por  Infornintton  on  rtflo 
seo  "Mnmifiicturo  of  Snvnir 
August,   101-1.    niiuihir''  <>r   > 


KRY  oitd  nrtldes  there  referred  to. 


culty  was  expeneiueU  lu  ex- 
panding the  ball  so  that  It 
would  follow  the  rifUni; 
grooves.  Various  devices  wcro 
adopted  for  expanding  the 
ball,  such  as  raoiming  it  onto 
a  pointed  projection  at  the  breech  end  of  the  barrel,  etc,  with 
more  or  less  success.  After  the  adoption  of  the  rifled  bore,  at- 
tention was  directed  more  to  the  bullet  than  to  the  arm  itself. 
The  first  bullet  was  of  spherical  shape  similar  to  that  which 
had  been  fired  from  the  smooth-bore  musket,  but  for  obvious 
reasons  this  was  not  satisfactory.  Bullets  were  then  made 
with  bands,  "wings,"  cup-shaped,  etc..  the  development  grad- 
ually leading  up  to  the  design  of  a  bullet  of  oblong  shape.  No 
marked  improvements  were  made,  however,  until  1S49  when 
Captain  Minie  devised  a  hollow  base  bullet  which  was  ex- 
panded by  the  explosion  of  the  powder  charge.  This  bullet 
was  designed  for  use  in  the  Thouvenin  rifle,  and  was  oblonK 
in  shape,  with  a  hollow  l>ase  in  which  a  hemispherical  iron  cup 
was  inserted. 

The  first  rifled  muskets  had  seven  grooves  in  the  bore  with 
a  twist  of  aliout  one  turn  in  ten  feet.  The  twist  of  the  rifling 
grooves  was  increased  with  improvement  in  accuracy,  and  In 
the  Brunswick  rifle,  brought  out  in  l$'i6.  the  twist  was  made 
one  turn  in  thiVty  inches — the  length  of  the  larrcl.  This 
proved  unsatisfactory,  however,  as  It  was  found  that  the  bullet 
was  driven  across  the  lands  instead  of  following  the  grooves. 
The  grooves  were  then  made  with  an  increasing  depth  to  assist 
the  bullet  in  following  them,  but  this  made  a  dlfDcult  rifling 
proposition.  An  increase  in  the  depth  of  the  grooves  also 
proved   uiisiilisfaclorv 
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proved  satisfactory  for  shot  guns,  it  was  never  considered  of 
practical  value  for  military  rifles.  Another  breech  mechanism 
known  as  the  revolving  type,  consisted  In  rotating  the  barrel 
eccentrically  in  relation  to  the  breech  end,  but  this  was  soon 
discarded  owing  to  the  difficulty  of  preserving  the  correct 
alignment  between  the  two  members,  and  the  leakage  of  gas 
between  the  chamber  and  the  barrel. 


Fig.   1.     First  Successful  Military  Shoulder  Gun  employinK  a  Flintlock 

In  1854  Mr.  Whitworth  brought  out  a  rifle  with  a  hexagonal 
bore  having  a  twist  of  one  turn  in  twenty  inches  and  measur- 
ing 0.450  inch  across  the  flats.  The  bullet  was  also  made  of 
hexagonal  shape.  Other  rifles  having  bores  of  polygonal  shape 
were  tried  but  discarded.  Owing  to  the  difficulty  of  producing 
hexagonal  and  polygonal  bores,  rifling  was  again  resorted  to, 
and  in  1865  Mr.  Metford  produced  a  rifle  of  0.450  caliber,  hav- 
ing five  shallow  grooves  and  firing  a  lead  bullet  hardened  with 
antimony  and  wrapped  in  a  thin  paper  patch.  Expansion  of 
the  bullet,  which  was  made  cup-shaped,  was  effected  by  the 
force  of  the  powder  explosion  on  its  base. 

Development  of  Breech-loading-  Rifles 

The  disadvantages  of  the  muzzle-loading  rifle  were  early  ap- 
preciated, and  many  attempts  were  made  to  load  at  the  breech. 
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Fig.  2.     French  Cliassepot  Rifle  of  1866 

Even  as  early  as  the  sixteenth  century  rifles  were  designed 
to  load  at  the  breech.  One  of  the  first  attempts  consisted  in 
having  a  side  entrance  to  the  bore  at  the  breech  through  which 
the  bullet  and  powder  were  inserted,  the  cavity  being  closed 
by  a  screw.  The  first  practical  breech-loading  rifle  was  the 
Prussian  needle  gun  invented  by  Dreyse  in  1838  and  adopted 
by  Prussia  in  1841.  In  this  rifle  the  breech  was  closed  by  a 
mechanism  resembling  the  turn-bolt  of  a  door.  Ignition  was 
effected  by  a  long  needle  carried  in  the  bolt,  which  was  driven 
forward  by  a  spiral  spring  upon  pulling  the  trigger.  The 
needle,  when  forced  forward,  pierced  the  base  of  the  cartridge 
and  Ignited  the  powder  charge  by  striking  a  disk  of  fulminate 
of  mercury  contained  within  it.  The  escape  of  gas  from  the 
breech  proved  troublesome,  but  the  gain  in  rapidity  of  loading 
more  than  compensated  for  this  defect.  This  rifle,  while  un- 
satisfactory in  many  respects,  was  an  improvement  over  pre- 
vious designs  and  was  used  by  Prussia  with  marked  success 
in  the  wars  of  1848,  1866  and  1870. 

Types  ot  Breech  Mechanism 

The  advantages  of  the  breech-loading  rifle  were  soon  recog- 
nized by  all  the  leading  powers,  and  many  were  designed  in 
the  first  lialf  of  the  nineteenth  century.  The  majority  ot 
breech  mechanisms  were  provided  with  some  sort  of  a  hinged 
block  which  was  turned  over  to  give  access  to  the  chamber  in 
which  the  charge  was  placed.  The  type  known  as  the  "Lefau- 
cheux  System"  had  the  barrel  hinged  at  the  breech  end  some- 
what similar  to  the  present-day  shot  gun.     While  this  system 


Fig.   3.     Breech  Mechanism  designed  by  Jacob  Snider  in  1S66 

In  most  of  the  breech-loading  guns  invented  be- 
tween 1850  and  1860,  the  percussion  cap  was  sepa- 
rated from  the  charge,  being  located  on  a  nipple. 
The  fiame  from  this  cap  had  to  pierce  the  cartridge 
and  ignite  the  charge.  This  system  was  adopted 
in  the  early  Sharp,  Terry,  Greener  and  Westley- 
Richards  rifles.  The  Sharp,  which  was  an  Ameri- 
can rifle,  was  patented  in  1852.  The  breech  end  of 
the  barrel  was  closed  by  a  slide,  actuated  by  a  lever 
forming  the  trigger  guard.  To  load  the  rifle,  the 
slide  was  drawn  down  to  insert  the  cartridge,  and 
when  raised  it  closed  the  breech,  and  at  the  same 
time  the  sharpened  top  edge  cut  off  the  end  of  the 
cartridge  exposing  the  powder  to  the  flame  of  the 
percussion  cap. 

In  the  Terry  rifle  a  tallowed  wad  was  fixed  at  the 
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Tig.   5.     Diagram  illustrating  Construction  of  Mauser  Type  of  Bolt  Action 

base  of  the  cartridge,  and  the  charge  was  ignited  from  the 
center.  The  hall  was  made  larger  than  the  bore  so  that  it 
filled  the  grooving  when  forced  into  the  rifling.  The  Westley- 
Rlchards  rifle  had  a  hinged  block  that  opened  forward,  and 
like  the  Terry,  used  a  felt  wad  that  served  as  a  gas  check. 
In  the  Greener  carbine,  the  barrel  was  unlocked  from  the 
breech  and  slid  forward.  The  escape  of  gas  was  prevented 
by  a  sliding  tube  having  a  tapered  ring  at  its  rear  end,  which 
acted  in  the  same  manner  as  the  obturator  used  on  large 
caliber  guns. 

This  principle  was  also  taken  advantage  of  in  the  French 
Chassepot  rifle,  designed  In  18GG  (see  Fig.  2),  which  had  a 
straight-pull  bolt,  and  was  arranged  to  carry  a  combustible 
cartridge  A.  This  was  made  with  a  paper  case,  and  it  had  a 
cap  in  the  center  of  the  base;  the  face  of  the  bolt  was  pro- 
vided with  a  rubber  washer  to  check  the  escape  of  gas.  About 
the  same  time  Colonel  Boxer  devised  a  cartridge  with  a  case 
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made  from  coiled  brass  instead  of  paper.  This  was  flrst  used 
in  the  Snider  rifle.  The  invention  of  the  coiled  brass  cartridge 
case  gave  great  impetus  to  the  development  of  breech-loading 
rifles.  The  Boxer  case  was  made  from  sections  of  coiled  brass; 
the  head,  which  carried  the  percussion  cap  or  primer,  was  at- 
tached by  solder.  Previous  to  the  invention  of  the  brass  case, 
all  cartridge  cases  were  made  from  paper,  and  consequently 
were  not  gas  tight.  The  breech  mechanism  had  to  be  made 
so  as  to  prevent  the  escape  of  the  gases,  which  was  practically 
impossible.  The  built-up  cartridge  case  designed  by  Colonel 
Boxer  was  much  superior  to  the  paper  cartridge  case,  but  it 
was  bulky  and  not  altogether  a  perfect  gas  check  because  of 
defects  in  construction.  The  principle,  however,  was  sound 
and  the  later  development  of  the  one-piece  drawn  cartridge 
case  overcame  the  objections  inherent  in  the  Boxer  cartridge. 

The  Snider  Breech  Mechanism 

One  of  the  early  breech  mechanisms  used  with  considerable 
success  was  that  designed  by  Jacob  Snider  and  adopted  by  the 
British  government  in  1S(;7.  In  this  rifle  a  swinging  block 
was  held  in  a  recess  in  a  short  receiver  screwed  to  the  breech 
end  of  the  barrel.  The  block  a.  as  shown  in  Fig.  3,  was  hinged 
on  the  right-band  side  of  the  receiver,  which  on  being  opened 
gave  access  to  a  tapered  iliamber  in  the  breech  end  of  the  gun. 
A  projecting  spring  pin  hold  the  block  in  place  when  opened. 
Located  on  the  front  end  of  the  block  was  a  hook  extractor 
that  engaged  the  head  of  the  cartridge  case  to  withdraw^  it 
after  being  discharged.  In  lifting  up  the  block,  it  also  could 
be  withdrawn  a  short  distance:  this  extracted  the  cartridge 
from  the  chamber,  and  it  could  then  be  thrown  out  by  turning 


the  rifle  over.  The  striker  b  was  located  diagonally  in  the 
block  and  when  struck  by  hammer  c  was  caused  to  hit  the 
cap  in  the  head  of  the  cartridge.  The  bullet  had  a  hollow  in 
its  base  in  which  a  taper  plug  of  wood  or  clay  was  inserted 
to  cause  it  to  expand  into  the  rifling  grooves.  The  front  end 
was  also  made  hollow  so  as  to  distribute  the  weight  evenly 
and  thus  Increase  the  accuracy. 

The  Martini  Breech  Mechanism 

The  Snider  breech  block  had  several  disadvantages,  chief 
among  which  was  the  difliculty  experienced  in  preventing  the 
escape  of  gas.  A  considerable  improvement  in  breech  mech- 
anism was  devised  by  Mr.  Martini  in  1S70  and  finally  adopted 
in  1871.  As  shown  in  Fig.  4,  this  action  was  designed  along 
the  lines  of  some  of  the  present-day  sporting  rifles.  Instead 
of  the  block  being  hinged  to  lift  up.  it  was  dropped  down  by 
operating  lever  a.     This  gave  access  to  the  chamber  in  the 
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Ross   Straight-pull   Bolt   Action  designed   In    1907 


barrel  and  when  the  block  was  raised  the  breech  was  effec- 
tively closed.  The  firing  pin  was  carried  in  this  block  and 
was  released  by  pulling  trigger  b.  This  breech  mechanism 
was  applied  to  the  Henry  barrel,  and  the  combination  was 
known  as  the  Martini-Henry  rifle.  The  barrel  was  33.2  inches 
long,  0.450  inch  caliber,  and  had  seven  shallow  grooves  making 
one  turn  to  the  right  in  22  inches.  The  muzzle  vehu  itv  w.is 
1350  feet  per  second. 

Modern  Rifle  Bolt  Actions 

The  bolt  actions  used  In  modern  military  rifles  may  be 
divided  into  two  groups:  (1)  those  in  which  the  boll  is  ro- 
tated by  raising  the  bolt  lever  before  the  boll  can  be  with- 
drawn; (2)  those  that  can  be  drawn  straight  back  to  the  rear 
without  any  rotary  movement  of  the  hand-lever,  known  as 
"straight-pull"  bolts. 

Those  In  the  first  group  are  used  by  all  the  principal  coun- 
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Fig,  9.     French  Lnbel  Military  Rifle.  Model  1886 


tries  with  the  exception  of  Austria,  Switzerland  and  Canada. 
These  three  employ  the  "straight-pull"  bolt  action.  One  of 
the  advantages  of  a  rotating  bolt  is  that  a  powerful  loosening 
action  can  be  exerted  on  the  fired  cartridge  case  by  the  bolt 
handle  working  on  the  receiver  cam  surface.  If  the  bolt  is 
supported  by  symmetrical  luga  as  in  the  Swiss  rifle  and 
Austrian  pattern  of  1895,  the  lugs  have  to  be  rotated  to  clear 
them  from  their  seating  in  the  receiver.  In  the  rotating  bolt 
action  this  is  avoided  by  rotating  the  bolt  by  the  bolt  lever. 


vibration  and  affecting  the  accuracy  of  fire.  When  the  lugs 
are  on  the  front  end  of  the  bolt,  the  symmetrical  front  of  the 
receiver  and  bolt  resist  the  backward  motion  of  the  cartridge 
on  firing,  but  the  recess  in  which  the  lugs  work  is  difficult 
to  clean  out  if  sand  gets  into  it,  which  may  happen  in  hot 
countries  where  dust  storms  occur.  The  French  and  Russian 
rifles  have  bolt  heads  which  carry  the  locking  lugs  and  rotate 
with  the  bolt.  This  system  appears  to  have  no  advantage 
except  for  repair  purposes.     The  most  desirable  bolt  is  one  in. 
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There  are  many  forms  of  rotating  bolts.  For  instance,  in 
some  cases  the  bolt  head  does  not  rotate,  and  the  bolt  itself 
is  locked  at  the  rear  instead  of  at  the  front  end.  In  others, 
there  is  no  separate  head  and  the  locking  lugs  are  on  the 
front  end  of  the  bolt,  no  lugs  being  provided  at  the  rear 
Then  there  are  bolts  with  both  a  rotating  bolt  head  and  lock 
ing  lugs.  One  of  the  rotating  bolts,  the  Lee-Enfield,  is  the  only 
one  with  the  lugs  near  the  rear  part  of  the  bolt.  The  disad 
vantage  of  this  arrangement  is  that  upon  firing,  unsymmetri 
cal  stresses  are  set  up  in  the  bolt  and  receiver,  causing  latera 


which  the  fore  end  is  solid  and  is  locked  in  cam  shaped  grooves 
in    the    front    end    of   the    receiver,    as    in    the    Mauser    rifle. 

The  Mauser  Bolt  Action 

The  Mauser  bolt,  which  is  shown  diagrammatically  in  Fig.  5, 
is  of  strong  and  simple  construction  without  a  movable  bolt 
head.  It  can  be  stripped  without  the  use  of  tools  and  is  locked 
by  lugs  on  the  front  end  engaging  with  cam-shaped  grooves 
cut  in  the  receiver.  This  form  of  bolt,  which  is  of  the  "turn" 
type,  is  used  with  slight  modifications  0:1  the  greater  number 
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Fig.   11.      Spanish   Mauser  Military  Rifle,    Model   18S6 


Of  military  rifles.  The  Belgian,  German,  Spanish  and  Turkish 
Mauser  breech  mechanisms  vary  to  a  slight  extent  in  the  con- 
struction of  the  bolt.  Of  these  four,  the  Spanish  bolt  is  the 
simplest,  but  it  lias  been  found  to  be  rather  weak  as  compared 
with  the  German  bolt.  On  the  German  bolt  an  extra  lug  en- 
gaging in  a  recess  in  the  cylindrical  part  of  the  receiver  gives 
additional  support  when  the  cartridge  is  flred. 

The  face  of  the  bolt  is  recessed  to  receive  the  head  of  the 
rimless  cartridge.  The  lever  on  the  bolt  is  straight  and  ex- 
tends at  right  angles  from  the  rear  end.  The  left-hand  lug  has 
a  slot  cut  in  it  in  which  the  ejector  slides  when  the  bolt  is 
withdrawn  to  eject  the  cartridge.  The  extractor  tits  on 
the  outside  of  the  bolt  and  is  held  in  place  by  a  spring  collar 
working  freely  in  a  groove  cut  in  the  body.  On  the  Spanish 
Mau.ser  this  extractor  is  exposed  and  unsupported,  except  for 
the  retaining  ring,  whereas  on  the  German  Mauser  a  rib  is 
provided  which  supports  the  extractor,  giving  it  greater 
strength  at  the  lime  of  primary  extraction.     The  operation  of 


This  bolt  is  operated  by  a  pull  and  push  action.  When 
the  lever  is  pulled  to  the  rear,  the  bolt  cylinder  cannot  revolve 
because  the  ribs  on  it  work  in  the  grooves  of  the  receiver  and 
the  feathers  in  the  under-cut  grooves  in  the  tail.  The  bolt 
head,  on  the  other  hand,  cannot  move  to  the  rear  until  the 
locking  lugs  have  been  disengaged  from  the  recess  in  the 
receiver,  and  this  is  effected  by  the  turning  motion  given  to 
the  tail  of  the  bolt  head  by  the  helical  feathers  in  the  inside 
of  the  bolt  cylinder  working  in  the  bolt  head  tail.  Primary 
extraction  is  effected  by  the  cam-shaped  ends  of  the  groover 
in  the  receiver  in  which  the  bolt  locking  lugs  work.  The  first 
motion  of  the  bolt  to  the  rear  partly  compresses  the  main 
spring,  and  as  soon  as  the  locking  lugs  are  disengaged  from 
the  receiver  "cams"  they  are  in  line  with  the  ribs  on  the 
bolt  cylinder  and  the  entire  bolt  can  then  be  drawn  to  the 
rear  until  arrested  by  the  feathers  on  the  under  side  of  the 
bolt  coming  in  contact  with  the  boms  of  the  trigger.  In 
closing  the  bolt,  the  above  movements  are  reversed,  the  sear 
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this  bolt  will  be  more  fully  described  in  connection  with  the 
description  of  the  Mauser  rifle. 

The  Mannllcber  Bolt  Action 

As  has  been  previously  mentioned,  the  Mannllcber  bolt  ac- 
tion is  of  the  "straight-puir"  type.  This  is  diagrammalically 
shown  in  Fig.  tl.  The  bolt  proper  is  a  hollow  cylinder  with 
ribs  on  each  side  which  work  in  straight  grooves  in  the  re- 
ceiver. Inside  the  middle  portion  of  the  bolt  are  two  helical 
feathers  or  ribs  which  work  in  corresponding  grooves  in  the 
tail  of  the  bolt  head  and  give  it  a  rotary  movement  in  open- 
ing and  closing  the  bolt.  A  groove  is  cut  on  the  inside  of  the 
right  rib  of  the  bolt  sleeve  or  cylinder  for  the  extractor. 

The  bolt  consists  of  the  bead  proper  which  projects  beyond 
the  face  of  the  bolt  cylinder,  and  the  tail  which  enters  the 
cylinder.  The  bolt  head  has  locking  lugs  on  each  side  which 
enter  the  recesses  in  the  receiver  by  way  of  the  cam-shaped 
grooves,  and  support  the  bolt  head  in  the  flring  -position.  A 
groove  is  cut  in  the  head  for  the  ejector.  The  rear  end  of 
the  tail  has  two  external  helical  grooves  In  which  the  feather 
on  the  cylinder  works.  The  helical  grooves  have  a  small  groove 
leading  out  of  them  parallel  to  the  axis  of  the  bolt,  one 
to  the  front  and  the  other  to  the  rear.  The  one  to  the  front 
is  on  top  of  the  tail  and  that  to  the  rear  on  the  right-hand 
side  whon  (be  bolt   is  open. 


Fi(.   13.     DiaiTun  ihowinc  Breech  Action  of  Bpanlih  XaoMT 

tooth  engaging  the  stud  of  the  cocking-piecc  and  completing 
the  compression  of  the  main  spring.  The  action  can  be  cocked 
without  opening  and  closing  the  bolt  by  pulling  back  the 
cocking-piece.  At  full  cock  the  locking  bolt  can  be  used  as  a 
safety  bolt. 

The  Ross  "Straiirht-pull"  Bolt  Action 

The  Uoss  "straight-pull"  bolt  action  used  in  the  Canadian 
military  rifle  was  designed  by  Sir  Charles  Ross  in  1907.  It  Is 
a  modiflcation  of  the  Mauser  bolt  coupled  with  the  "straight- 
pull"  feature  of  the  Mannlicher  type,  and  is  shown  in  Fig.  7. 
It  comprises  a  bolt  sleeve  .1  which  acts  as  a  carrier  for  the 
bolt  B  and  is  provided  with  a  handle  at  the  rear.  On  the  ex- 
terior bolt  surface  are  two  ribs  which  slide  in  corresponding 
grooves  in  the  sides  of  the  receiver.  The  left  rib  has  a  lug 
engaging  with  the  bolt  stop.  The  extractor  is  held  in  an 
under-cut  groove  in  the  top.  A  slot  Is  cut  In  the  rear  end  to 
guide  the  cocking-piece.  The  interior  is  provided  with  spiral 
ribs  similar  to  those  on  the  body  of  the  bolt  which  give  the 
turning  movement  necessary  to  lock  the  bolt.  The  bolt  and 
the  bolt  head  are  made  in  one  piece  and  are  machined  to  re- 
ceive the  striker  and  main  spring.  The  lugs  D  on  the  front 
end  engage  shoulders  In  the  receiver  and  support  the  bolt 
while  the  cartridge  is  being  fired.  The  front  face  of  these 
lugs   is   cam-shaped    to   facilitate  extraction   of  the  cartridge. 
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With  this  bolt  mechanism  a 
straight  pull  back  releases 
the  lugs  from  the  shoulder  in 
the  receiver,  and  extracts  the 
cartridge;  and  a  straight 
push  forward  inserts  the 
cartridge  and  cocks  the  arm 
ready  for  firing. 

Development  of  Mag-azlne 
Blfles 


Fig.  15.     Diagram  showing  Breech  Mech; 


The  first  military  rifles 
which  were  loaded  from  the  breech  end  were  of  the  single- 
shot  type.  Tlie  advantages  to  be  gained  by  increasing  the 
rapidity  with  which  the  rifles  could  be  discharged  were  recog- 
nized early  in  the  history  of  small  arms.  A  great  advance 
in  this  direction  was  made  by  the  adoption  of  breech-loading 
rifles,  when  the  powder  charge,  bullet  and  igniting  agent  were 
contained  in  one  case.  Weapons  known  as  repeaters  were  the 
first  really  successful  rifles  that  contained  a  reserve  of  cart- 
ridges. In  this  class  of  weapon  the  cartridges  lay  nose  to 
base  in  a  tube  contained  in  the  butt  or  in  the  fore  end  of  the 


throwing  them  clear  of  the 
rifle.  The  magazine  was  in 
the  fore  end  of  the  stock, 
and  was  loaded  through  a 
gate  in  the  side  cover  of  the 
receiver. 

The  Kranka  Quick-loader 


The  Winchester  repeater 
just  described  was  used  by 
Turkey  in  the  Russo-Turkish 
war  of  1877-1878  with  such  striking  effect  that  the  Russian 
government  was  called  upon  to  adopt  a  similar  method  of 
handling  the  single-shot  gun  at  that  time  used  by  the  Russian 
troops.  The  defects  of  the  single-loader  were  partially  over- 
come by  the  adoption  of  a  quick-loading  device  known  as 
the  "Kranka  quick-loader."  It  consisted,  as  shown  at  C  in 
Fig.  8,  of  a  receptacle  attached  to  the  side  of  the  rifle,  in 
which  there  were  ten  pockets.  The  cartridges  were  placed 
in  each  pocket  in  a  line,  head  uppermost,  so  that  they  could 
be   quickly   withdrawn   and    forced    into   the   receiver    of   the 


of  Austrian  Mannlicher  Eifle 


Fig.   16.     Ital 


Mannlicher-Carcano  Military  Kifle.  Model  1891 


Stock.  The  breech  was  opened,  the  empty  case  extracted  and 
a  fresh  cartridge  introduced  in  the  chamber.  The  breech  was 
then  closed  and  tlie  weapon  cocked  ready  for  firing.  The 
earliest  successful  weapon  of  this  class  was  the  Spencer  rifle 
shown  at  A  in  Fig.  8,  which  was  patented  in  1860.  This  rifle, 
as  the  illustration  shows,  carried  the  reserve  cartridges  in  a 
tube  in  the  butt  end  of  the  stock,  which  were  followed  up  by 
means  of  a  spring  controlled  plunger. 

The  Winchester  repeater,  shown  at  B  in  Fig.  8,  carried  nine 
cartridges  in  the  magazine,  one  in  the  carrier,  and  one  in  the 


rifle  in  front  of  the  bolt.  The  rifle  was  then  ready  for  firing, 
upon  closing  the  breech  mechanism.  This  quick-loader  was 
the  forerunner  of  the  present-day  chargers  and  clips  used  in 
connection  with  a  large  number  of  military  rifles. 

Modern  Military  Rifles 

Following  the  successful  use  of  the  Spencer  rifle  in  1860, 
practically  all  the  military  powers  devoted  their  attention  to 
the  adoption  of  magazine  rifles.  The  first  great  power  to  pro- 
vide its  army  with  a  magazine  rifle  was  the  German  govern- 


Fig.   17.     British  Lee-Enfleld  Military  Rifle,   Model  1907.  Mark  I 


chamber.  This  rifle  belonged  to  that  system  in  which  a  fixed 
chamber  was  closed  by  a  bolt  sliding  in  line  with  the  axis  of 
the  barrel  and  operated  by  a  lever  from  below.  The  receiver 
was  divided  by  a  vertical  partition  into  two  parts,  the  carrier 
occupying  the  front  portion,  while  the  rear  contained,  with  the 
exception  of  the  breech  block  lever,  the  mechanism  necessary 
to  operate  the  breech  block  and  carrier.  The  breech  block 
was  a  single  piece,  the  upper  end  of  which  had  an  extractor 
of  the  spring  hook  pattern  pinned  to  it,  and  at  its  rear  end 
it  supported  two  side  links  that  formed  a  knuckle  Joint. 

The  hammer  was  cocked  by  the  end  of  tlie  firing  pin  when 
the  breech  bolt  lever  was  thrown  forward.  The  rifle  was  fired 
by  a  center  lock  of  the  usual 
pattern.  A  safety  device  pre- 
vented pulling  the  trigger 
when  the  rifie  was  cocked. 
The  shells  were  ejected  by 
the  carrier,  which  lifted  up  as 
they  were  withdrawn,  strik- 
ing them  at  a  distance  of 
about  one-third  their  length 
from  the  rear,  rotating  them 
about     the     extractor     and 


ment.  In  1SS4,  it  converted  the  1871  pattern  of  the  Mauser 
rifle  of  0.433  inch  caliber  into  a  magazine  rifle,  holding  eight 
cartridges  in  a  tube  magazine  located  in  the  fore  end  of  the 
stock.  All  the  magazine  rifles  up  to  this  time  were  over  0.44 
inch  caliber,  and  the  French  government  was  the  first  to  re- 
duce the  bore  below  this,  when  it  brought  out  the  Lebel  rifle 
in  1886.  This  had  a  bore  of  0.315  inch— which  is  the  caliber 
of  the  present  rifle — and  contained  eight  cartridges  located 
in  a  tubular  magazine  in  the  fore  end  of  the  stock.  At  the 
beginning  of  the  present  war,  however,  this  tubular  magazine 
was  dispensed  with  and  a  breech  magazine  holding  three  cart- 
ridges was  adopted  in  its  place. 

In  1SS6,  the  Austrian  gov- 
ernment adopted  the  Mann- 
licher rifle  of  0.433  inch  bore 
with  a  "straight-pull"  bolt 
and  at  the  same  time  adopted 
Lee's  box  magazine,  which 
was  patented  in  1879  and  con- 
sisted of  a  box  below  the  en- 
trance to  the  chamber,  con- 
taining the  cartridges  placed 
Action  of  British  Lee-EnSeld  Eifle  horizontally    one    above    the 
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other.  A  platform  actuated 
by  a  spring  pushed  the  cart- 
ridges upward,  so  that  when 
the  bolt  was  pushed  forward 
It  struck  the  head  of  the  top 
cartridge  and  pushed  it  into 
the  chamber  of  the  barrel. 
Another  Important  improve- 
ment introduced  with  this 
rifle  was  the  principle  of 
multiple  loading,  which  was 
effected  by  a  sheet  steel  clip 
containing  five  cartridges.  The  clip  full  of  cartridges  was 
pressed  into  the  magazine  and  retained  by  a  catch  until  the 
cartridges  were  expended,  when  it  fell  out  through  an  opening 
in  the  bottom  of  the  magazine.  In  1888,  the  bore  of  the  Mann- 
licher  rifle  was  changed  from  0.433  to  0.315  inch,  which  Is 
also  the  caliber  of  the  latest  or  1895  model.  The  development 
in  military  rifles  has  been  toward  a  gradual  reduction  of  the 
bore,  the  smallest  at  the  present  time  being  0.256  inch.  This 
caliber  has  been  adopted  by  Greece,  Holland,  Italy,  Japan, 
Portugal  and  Roumania  as  shown  in  Table  I. 


Fig.    19.     Diagran 


howing   Breoch   Action   of   Bauia 
MilitaiT  Sifls 


Throe-line    Naguit 


ceiver.  At  the  same  time,  the 
end  of  the  ejector  screw 
strikes  behind  the  left  ledge 
of  the  cartridge  head  and 
ejects  the  empty  cartridge  to 
the  right 

Upon  pressing  the  bolt  for- 
ward, the  face  of  the  bottom 
lug  strikes  the  base  of  the 
cartridge  in  the  carrier  which 
has  Just  been  raised  and  pushes 
it  forward  into  the  chamber. 


As  the  front  of  the  rib  meets  the  curve  on  the  receiver,  the 
sear  engages  the  cocking-piece  and  when  the  bolt  lever  is 
turned  down,  the  lugs  on  the  bolt  head  pass  along  the  curved 
entrances  to  the  recesses  and  force  the  bolt  in,  completing  the 
compression  of  the  main  spring. 

The   German  Mauser  Blfle 

The  German  Mauser  rifle,  shown  in  Fig.  10,  Is  the  model 
of  1898  and  is  of  the  turn-bolt  action,  after  which  practically 
all  the  modern  military  rifles  have  been  patterneil.     This  rifle 


Fig.   20.     Russian  Three-line  Nagant  Ullitary  Rifle,   Model   1694 


The  French  Lebel  Military  Rifle 
The  Lebel  rifle,  shown  in  Figs.  9  and  12,  was  the  first  small- 
bore rifle  to  be  adopted  by  any  nation,  and  with  it  smokeless 
powder  was  llrst  used.  It  is  of  the  turn-bolt  type,  the  bolt 
being  a  cylinder  bored  out  from  the  front  end  for  the  main 
spring,  and  with  a  straight  lever  terminating  In  a  knob  near 
the  rear  end.  It  differs  from  other  military  rifles  in  that  the 
stock  is  made  in  two  pieces,  the  butt  and  fore  end  being  joined 
to  the  receiver  that  extends  clear  down  to  the  bottom  of  the 


has  a  bore  of  0.311  inch  and  a  niyzzle  velocity  of  approximately 
2900  feet  per  second.  It  fires  a  nickel-coated  steel-cased  bullet, 
weighing  approximately  154',i.  grains.  It  is  supplied  with  a 
fixed  vertical  box  magazine  and  is  loaded  with  a  charger  con- 
taining five  cartridges.  The  bolt  is  locked  in  the  receiver  by 
lugs  on  the  fore  end  and  is  additionally  supported  by  a  lug 
at  the  rear  end.  The  extractor  differs  from  the  one  used  on 
the  Spanish  Mauser  in  that  a  lug  supports  it  during  primary 
extraction.     The  extractor  is  held  to  the  bolt   by  means  of  a 


Fig.  21.     Japan  SSth  Year  Pattern  Military  Eiflo 


Stock.  Some  slight  modifi<ations  have  lately  been  made  in 
this  rifle  to  convert  it  from  a  tube  magazine  rifle  to  one  using 
a  charger  that  holds  three  cartridges. 

The  action  of  the  breech  mechanism  of  this  rifle  Is  briefly 
as  follows:    Upon  turning  up  the  bolt  lever,  the  tooth  on  the 
cocking-plece  rides  up  on  the  inclined  face  of  the  cam  recess 
on  the  bolt  and  the  point  of  the  tooth  drops  into  the  recess. 
This  compresses  the  main  spring  partially.     The  cocking-piece 
is  prevented  from  turning  with  the  bolt  by  the  projection  being 
supported  by  the  sides  of  the  receiver.     As  the  bolt  Is  being 
opened,  the  lugs  on  the  bolt  head  are  turned  In  front  of  their 
support    into   a   vertical    position    and    the    front   end    of   the 
projection     on     the     bolt     is 
forced    back    by    the    curved 
face  of  the  receiver.    The  bolt 
lever  luul  rib  are  now  in  line 
with  the  openings  in  the  sides 
of   the   receiver,   so   that    the 
bolt  and  empty  cartridge  held 
by  the  extractor  can  bo  drawn 
back.    When  the  bolt  is  fully 
withdrawn    It    Is    stopped    by 
the  lower  lug  striking  the  end 

of     the     partition      In      the     re-  rig.   88.     Diagram  showing  Breech   Actii 


split  collar.     The  construction  and  operation  of  the  bolt  has 
been  previously  described. 

Tbe  Spanish  Mauser 
The  Spanish  Mauser,  shown  In  Figs.  11  and  13.  differs  very 
little  from  the  German  Mauser.     The  only  modifications  aside 
from  tbe  sights  and  other  less  important  details,  are  In  the 
bolt  and  bolt  plug.     The  bolt  is  made  extremely  plain,  having 
only  two  locking  lugs  on  the  fore  end  that  fit  in  correspond- 
ing  cam   grooves   in   the   receiver,   and   Is   plain   on   the   rear 
except  for  a  flat,  cocking  cam  slot,  safety  bolt  lock  slot,  and  a 
locking  slot,   for   the   cocking-piece.     The   extractor   Is   held 
by  a  collar  the  same  as  in   the  German   Mauser,  but   is  not 
supported    by    a    lug    during 
primary  extraction.    The  other 
important  details  of  this  rifle 
are  given  In  Table  I. 

Austrian  Mannllcber  Rifle 

The  Austrian  Mannlirher 
rifle,  shown  in  Figs.  14  and  IB. 
is  of  the  "straight-pull"  holt 
type,  as  has  previously  been 
described.  The  magazine  car- 
ngdeM  Rifle.  Model  1903        ries  five  Cartridges  which  are 
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held  in  a  clip.  As  soon  as  all  the  cartridges  have  been  removed, 
the  clip  drops  out  of  the  magazine  through  an  opening  in  the 
bottom.  The  bore  of  the  rifle  is  0.315  inch,  and  it  fires  a  lu- 
bricated steel-cased  bullet  weighing  about  244  grains.  The 
"straight-pull"  bolt  action  can  be  operated  slightly  faster  than 
the  turn-bolt  type,  but  has  not  the  same  strength  as  the  latter. 

The  Italian  Mannlicher  Carcano  Ride 

In  this  rifle,  the  Mannlicher  type  of  clip  holding  six  instead 
of  five  cartridges  is  used.  The  breech  mechanism  is  that  in- 
troduced by  M.  Carcano  of  the  Turin  Small  Arms  factory, 
and  is  a  modified  Mauser  action.  As  shown  in  Fig.  16,  the 
Italian  rifle  bears  a  marked  resemblance  to  the  Austrian  as 
far  as  exterior  appearance  is  concerned.  The  bolt,  which  is 
not  provided  with  a  separate  bolt  head,  has  a  lug  on  each 
side  at  the  front  end.  The  extractor  passes  through  a  slot 
in  the  right  lug  into  its  seating  in  the  rear.  The  front  end 
of  the  bolt  is  recessed  to  fit  the  head  of  the  cartridge,  and  the 
rim  or  recess  is  cut  away  at  the  bottom  to  allow  the  cartridges 
to  move  up  the  face  of  the  bolt  so  that  the  extractor  may  enter 
into  the  groove,  thus  avoiding  any  chance  of  double  loading. 
The  rifling  is  of  the  progressive  twist  type,  beginning  at  the 
breech  end  with  one  turn  in  22.9  inches  and  ending  with  one 
turn  in  7.5  inches  at  the  muzzle. 

The  British  Lee-Enfield  Rifle 

In  the  British  Lee-Enfield  rifle,  shown  in  Figs.  17  and  IS, 
the  bolt  is  designed  on  the  Mauser  principle  and  the  bolt  head 
does  not  rotate  with  the  bolt  proper.  The  Lee-Enfield  is  the 
only  one  of  the  rotating  bolts  which  has  the  locking  lug  near 
the  rear.  The  disadvantage  of  this  arrangement  in  firing  is 
that  unequal  strains  are  introduced  in  the  receiver  and  bolt, 
which  cause  lateral  vibration  and  necessitate  placing  the  fore- 
sight to  one  side  of  the  barrel  as  previously  explained.  The 
caliber  of  this  rifle  is  0.303,  and  it  fires  a  nickel-jacketed 
pointed  bullet  weighing  approximately  150  grains,  with  a  muz- 
zle velocity  of  2200  feet  per  second.  Another  variation  in  the 
British  Lee-Enfield  is  that  the  magazine,  instead  of  holding 
five  or  six  cartridges,  holds  ten  and  is  fed  by  a  charger  instead 
of  a  clip.    A  magazine  cut-off  is  provided. 


The  Russian  Three-line  Nagant  Rifle 

The  Russian  three-line  Nagant  rifle,  shown  in  Figs.  19  and 
20,  is  of  the  turn-bolt  type,  having  a  magazine  that  works  on 
the  charger  principle.  The  bolt  is  provided  with  a  separate 
head  which  turns  with  the  bolt  and,  together  with  a  connect- 
ing bar,  acts  as  a  guide  to  the  cocking-piece  and  helps  to  retain 
the  bolt  in  the  body.  To  charge  the  magazine,  the  charger  is 
placed  into  the  recess  cut  for  it  in  the  bridge  of  the  receiver 
and  the  cartridges  are  forced  out  by  a  pressure  of  the  thumb. 
The  charger  when  empty  must  be  removed  by  band.  There  is 
no  cut-off  and  the  rifle  can  only  be  used  as  a  single  loader  when 
the  magazine  is  empty.    It  carries  five  cartridges. 

Japan  Year  38tb  Pattern  Rifle 

This  rifle,  which  was  introduced  in  1907  and  is  shown  in 
Fig.  21,  is  patterned  after  the  Mauser  rifle.  The  locking  lugs 
of  the  bolt  are  on  the  front  end  and  the  extractor  is  attached 
to  the  bolt  in  the  same  manner  as  in  the  Mauser.  The  bolt, 
however,  instead  of  being  exposed  is  covered  by  a  sheet-steel 
bolt  cover,  somewhat  similar  to  that  used  on  the  Lee-Enfteld 
rifle.  The  magazine,  which  holds  five  cartridges  in  two  col- 
umns, is  made  of  sheet  steel,  the  bottom  part  fitting  into  an 
opening  made  in  the  front  end  of  the  receiver.  The  bot- 
tom of  the  magazine  is  closed  by  a  hooked  plate.  When 
the  magazine  is  empty,  the  rear  end  of  the  platform  prevents 
the  bolt  from  being  closed  and  thus  indicates  that  the  maga- 
zine requires  refilling.     A  charger  is  used  instead  of  a  clip. 

The  American  Sprinerlleld  Rifle 

The  American  Springfield  rifle,  shown  in  Figs.  22  and  23, 
was  brought  out  in  1903  to  displace  the  Krag-Jorgensen  for- 
merly employed.  This  rifle  is  almost  identical  with  the  Ger- 
man Mauser.  Of  course  it  has  a  few  modifications,  but  these 
are  of  comparatively  minor  importance.  The  extractor  is  held 
to  the  bolt  by  means  of  a  collar,  the  same  as  in  the  regular 
Mauser,  but  in  addition  it  is  backed  up  by  a  lug,  thus  reducing 
the  strain  on  the  collar  when  forcing  the  extractor  over  the 
head  of  the  cartridge.  The  bolt  handle  is  bent  down,  as  on 
the  Lee-Enfield.  The  bullet,  of  the  Spitzer  type,  is  0.303 
caliber  and  has  a  muzzle  velocity  of  2750  feet  per  second. 
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Oi'danizaiion  oPa  Rifle  Plant 


THE  organization  of  a  plant  to  turn  out  a  modern  mili- 
tary rifle  does  not  differ  in  essentials  from  that  of 
any  other  plant  that  makes  interchangeable  parts. 
The  methods  of  laying  out  the  work,  planning  the  order  of 
operations,  and  routing  the  work  through  the  plant,  etc.,  can 
also  be  applied  to  the  manufacture  of  a  typewriter,  automo- 
bile, machine  tool,  or  in  fact  any  other  inter<'hangeable  prod- 
uct. It  is  therefore  evident  that  the  information  on  rifle  man- 
ufacture here  given  is  of  wide  application.  The  aim  throughout 
this  article  has  been  to  deal  with  fundamental  principles, 
which  cover  laying  out  the  work,  designing  the  tools  and 
gages,  and  planning  the  order  of  operations.  A  complete 
analysis  has  been  given  of  the  most  efficient  method  of  machin- 
ing each  component  part,  and  the  selection  of  locating,  clamp- 
ing and  gaging  points  for  the  various  operations.  In  addition, 
principles  of  fixture,  gage  and  tool  design  have  been  included 


to  make  the  analysis  complete,   but   this   latter  part   will  be 
treated  in  a  following  number  of  Machi.xery. 

Preparing  for  the  manufacture  of  military  rifles  includes 
the  writing  of  instructions  and  the  compilation  of  a  part  and 
material  list.  This  list  gives  a  part  number  for  every  part  so 
as  to  simplify  the  routing  of  the  work  through  the  plant.  The 
list  also  carries  a  designation  that  indicates  the  heat-treating 
process,  finish,  etc.,  to  which  each  part  must  be  subjected. 
The  manner  in  which  these  specifications  are  handled  will  be 
explained  later. 

Personnel  of  the  Org-anizatlon 

In  order  to  make  the  following  discussion  clear  to  those 
unfamiliar  with  the  organization  necessary  to  manufacture  a 
military  rifle,  it  has  been  thought  advisable  to  approach  this 
subject   from  the  standpoint  of  an  entirely  new  organization. 
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Tig.  23.      Amorican  Springfield  Military  Rifie,   Model   1903 


In  this  way,  the  most  approved  methods  of  designating  and 
organizing  the  various  departments  can  be  followed.  This  de 
scription  is  necessarily  brief,  and  is  confined  to  an  outline  of 
the  departments  and  their  functions. 

The  entire  operation  of  a  plant  which  is  to  produce  200 
military  rifles  in  eight  hours  should  be  under  the  general 
direction  of  a  works  manager,  and  atflliated  with  him  should 
be  a  chief  engineer  and  production  or  planning  engineer 
These  two  separate  heads  then  control  all  the  manufacturing 
and  engineering  activities  of  the  entire  organization,  report- 
ing to  the  works  manager.  In  the  following  is  given  a  short 
description  of  the  duties  of  each  of  the  important  departments 
and  officials  in  charge  of  them.  The  duties  assigned  to  the 
various  department  heads  differ,  and  only  a  very  brief  outline 
of  a  typical  organization  is  given  here. 

Works  Matincicr — The  works  manager  has  complete  charge 
of  the  plant,  and  his  assistants  are  the  chief  engineer  and 
production  engineer. 

Chie]  J'lnginccr — The  chief  engineer  has  charge  of  the  issu- 
ing of  all  orders  covering  the  manufacture  of  tools,  parts, 
assembling  of  parts,  shipping,  inspection,  etc.  Duplicate 
copies  of  all  purchasing  orders  are  forwarded  to  the  pro- 
duction engineer  for  his  guidance  in  meeting  promises 
relating  to  production.  The  chief  engineer,  acting  through 
the  chief  draftsman,  has  sole  charge  of  the  designing  and 
construction  of  all  tools,  fixtures,  etc.,  including  supervision 
over  the  tool  department  as  well  as  the  drafting-room,  cover- 
ing the  making,  issuing  and  cancelling  of  all  blueprints,  in- 
spection and  testing  of  the  finished  tools,  fixtures  and 
gages.  He  also  has  charge,  through  the  chief  inspector,  of 
the  inspection  of  all  finished  arms  as  well  as  the  inspection  of 
the  product  as  it  passes  from  one  machining  operation  to  the 
next.  The  inspection  department  acts  as  a  clearing  house, 
checking  up  quantities  as  well  as  qualiUes  of  work,  and  only 
on  the  approval  of  this  department  will  the  work  be  paid  for 
by  the  pay-roll  department.  The  chief  inspector  reports  to 
the  chief  engineer  each  day  on  a  form  designed  for  that  pur- 
pose, the  lot  number,  part  number,  part  name,  operation  num- 
ber, pieces  received,  pieces  accepted,  pieces  rejected,  per  cent 
rejected,  workman's  number,  workman's  name  and  department 
number  In  which  the  work  was  done.  The  testing  of  the 
finished  rifie  and  the  adjustment  and  alignment  of  the  sights 
are  performed  under  the  direction  of  the  chief  inspector. 

PnxliictUiii  Kniiinccr-  The  production  engineer,  operating 
through  the  planning  department,  has  the  sole  direction  of 
the  work  of  machining  and  assembling,  the  latter  of  which  Is 
divided  into  two  departments,  one  for  assembling  the  parts 
into  groups,  and  the  other  for  assembling  these  groups  into 
the  completed  rifle.  The  departments  covered  under  the  pro- 
duction engineer's  control  are:  <'utting-ofr.  forging,  annealing 
and  pickling,  profiling,  milling,  drilling,  reaming,  rifling, 
straightening,  hand  milling,  screw  machine  work,  punch  press 
work,  bluing,  hardening,  polishing,  filing,  burring,  .stoiking, 
assembling  of  group  parts  and  assembling  of  completed  rifle. 
He  also  has  charge,  working  under  the  direction  of  the  chief 
engineer,  of  the  time  setting  and  rate  setting  for  all  opera- 
tions on  which  tests  have  lieen  made  and  on  which  a  piece- 
rate  is  established.  The  planning  department  controls  the 
manufacture,  routing  and  assembling  of  the  work  as  follows: 
The  work  in  the  machining  and  assembling  departments  is 
controlled  through  the  planning  department  by  the  issue  of 
production  orders,  which  are  made  out  in  triplicate,  one  copy 
being  placed  on  the  central  control  board,  another  being  sent 
to  the  department  foreman  to  be  placed  on  the  department 
control   board,   and   the   third   being  sent   to  the  cost   depart- 


ment in  order  to  obtain  the  cost  of  each  lot  of  parts  which 
is  put  through  the  plant.  These  production  orders  have  a 
number  to  which  all  time  and  material  consumed  in  the  execu- 
tion of  the  order  must  be  charged.  The  planning  department, 
cooperating  with  the  inspection  department,  also  controls  the 
movement  of  the  work  and  its  transfer  from  one  operation  to 
the  next,  as  well  as  from  one  department  to  another.  In 
addition,  it  is  the  function  of  the  planning  department  to  study 
the  machining  operations  and  where  possible  offer  suggestions 
as  to  a  more  satisfactory  method  of  handling  the  work.  These 
must  be  approved  by  the  production  engineer  and  the  chief 
engineer  before  any  changes  can  be  made. 

Phint  Kngineer — The  plant  engineer,  who  is  under  the  di- 
rection of  the  chief  engineer,  has  charge  of  the  installation, 
erection  and  repair  of  all  machinery,  and  the  maintenance  and 
upkeep  of  the  buildings  and  grounds.  This  department  In- 
cludes belt  men,  millwrights,  truck  men,  sweepers,  watchmen, 
teamsters,  yard  laborers,  etc. 

Cost  Clerk — The  cost  clerk,  under  the  direction  of  the  chief 
engineer,  has  charge  of  the  pay-roll  and  the  factory  cost  ac- 
counting. The  time  cards  are  cared  for  by  this  department, 
as  well  as  all  records  showing  the  work  produced  at  each 
operation,  by  whom  it  is  produced  and  the  amount  of  money 
due  each  employe  after  deducting  cost  of  spoiled  work. 

Cliirf  Inspector — The  chief  inspector,  working  under  the 
direction  of  the  chief  engineer,  has  full  charge  of  the  material 
from  the  time  it  comes  into  the  plant  until  it  is  completely 
machined  and  assembled,  as  far  as  specifications  for  machin- 
ing are  concerned.  No  work  Is  passed  which  does  not  come 
up  to  the  specifications  and  drawings.  The  Inspector  Is  distinctly 
a  functional  foreman  and  a  representative  of  the  planning 
department,  and  in  his  special  capacity  is  over  every  man  in 
the  shop.  His  word  is  final  and  his  decisions  can  be  set  aside 
by  the  chief  engineer  only.  The  chief  inspector  should  see  that 
rough  material  such  as  forgings  are  examined  to  be  sure  that 
they  will  finish  up  to  the  dimensions  given  on  the  drawings. 
The  parts  in  .process  are  inspected  after  each  operation  and 
before  they  are  moved. 

SJiop  Suprriiitendeiit — The  shop  superintendent  Is  In  direct 
charge  of  the  foremen  of  the  manufacturing  departments.  All 
department  heads  under  him  should  have  proper  written  In- 
structions which  must  be  strictly  followed.  Any  improvements 
that  can  be  made  by  the  planning  departn\ent  In  the  handling 
of  work  should  be  taken  up  first  with  the  superintendent  and 
then  with  the  chief  engineer.  The  superintendent  should  de- 
vote his  entire  attention   to  the  manufacturing  departments. 

Department  h'orcvien — The  department  foremen  have  com- 
plete charge  of  the  work. under  their  supervision  and  their 
duties  are  to  see  that  the  machines,  jigs  and  fixtures,  are  kept 
in  proper  repair,  and  that  the  production  department  fulfills 
its  duties  in  removing  and  passing  the  work  along. 

Suh-foreiitrn  —  It  has  been  found  a  good  plan  in  large  manu- 
facturing departments  to  install  a  number  of  sub-foremen 
sometimes  known  as  tool-setters.  The  function  of  these  men. 
who  should  be  expert  operators  of  the  machines  over  which 
they  have  charge.  Is  to  set  up  the  various  machines  on  every 
new  job.  After  the  machine  has  been  set  up.  a  completed  part 
is  turned  out  and  this  is  passed  upon  by  the  inspector  before 
the  operator  is  allowed  to  take  charge  of  the  machine.  The 
greatest  efficiency  can  be  obtained  by  having  a  specialist  set 
the  machine  and  then  training  the  operator  to  handle  it  in  the 
proper  way. 

No  attempt  has  been  made  In  the  foregoing  to  cover  fully 
the  duties  of  each  of  the  officials,  the  object  being  only  to  glre 
a  general  classification  of  the  principal  ones. 
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ecificaiions 
Rifle  fianels 


HE  specifications  lor  a  military  ritle,  wlien  turned 
over  to  the  manufacturer  by  the  war  depart- 
ment of  the  government  for  whom  the  rifle  is 
to  be  manufactured,  should  be  carefully  scruti- 
nized by  the  engineering  and  production  depart- 
ment heads.  The  requirements  on  this  work  are 
80  stringent  that  it  is  necessary  for  the  engineering  depart- 
ment to  give  the  specifications  a  great  amount  of  study, 
before  designing  any  fixtures,  tools  or  special  machinery  for 
manufacturing  the  various  parts. 

In  order  to  give  some  idea  of  the  necessary  requirements, 
a  brief  abstract  is  given  of  the  specifications  required  for  the 
Spanish  Mauser  rifle,  caliber  7  millimeters,  model  1S96. 

1.  The  rifle  shall  be  finished  in  every  respect  to  the  satis- 
faction of  the  inspector  appointed  for  that  purpose.  He  shall 
be  at  liberty  to  inspect  personally  or  by  deputy  the  work  dur- 
ing its  progress,  and  to  reject  any  unsuitable  or  defective  ma- 
terial that  does  not  agree  with  the  standards  set  in  the  specifi- 
cations. 

2.  The  quality  of  the  material  specified  shall  conform  to  the 
Instructions  given  in  all  cases,  and  no  advantage  shall  be  taken 
of  any  omission  of  detail  in  these  specifications.  Full  explana- 
tion of  any  part  of  the  work  not  fully  shown  or  understood 
can  be  obtained  upon  application  to  the  war  department. 

3.  The  rifle  must  conform  to  the  pattern  and  standard  gages, 
subject  to  the  usual  limits  and  the  dimensions  as  laid  down 
on  the  working  drawings. 

4.  The  inspection  shall  be  carried  on  in  the  contractor's  or 
sub-contractor's  premises.  Suitable  accommodations  must  be 
provided  for  by  the  contractor. 

5.  If  one-fourth  of  any  delivery  of  any  component  part  be 
found  inferior  to  the  pattern  or  model  or  contrary  to  the 
terms  of  this  specification,  the  whole  consignment  will  be  lia- 
ble to  rejection. 

Specifications  for  Manufacture  of  Material 
The  chemical  and  physical  specifications  covering  the  vari- 
ous materials  used  in  rifle  manufacture  are  given  in  Tables  II 
and  III,  respectively.  These  tables  also  contain  the  symbols 
used  to  indicate  the  carbon  and  manganese  content  of  the 
material.  The  chemical  and  physical  requirements  of  these 
materials  are  as  follows: 

C  Steel. — This  material  has  a  medium  carbon  content  of 
about  0.35  per  cent,  and  a  high  manganese  content  of  1.20  tn 


1.30  per  cent,  low  in  phosphorus,  silicon,  and  sulphur.  It  has 
been  used  in  the  manufacture  of  certain  parts  for  the  Spring- 
field rifle,  such  as  the  bolt,  receiver,  bolt  plug,  cocking-piece, 
etc.  This  material,  when  properly  annealed  after  rolling  or 
forging,  machines  easily,  and  when  pack-hardened  a  very  hard 
exterior  surface  is  secured  with  a  soft  core.  The  high  man- 
ganese content  improves  the  physical  qualities  and  at  the 
same  time  neutralizes  the  harmful  effect  of  the  phosphorus 
and  sulphur.  It  also  makes  the  crystals  of  the  steel  smaller, 
and  forms  a  stronger  and  more  homogeneous  forging.  It  is 
necessary  to  anneal  this  steel  before  performing  any  opera- 
tions upon  it:  for  annealing,  the  steel  must  be  heated  to  a  tem- 
perature of  from  10  to  20  degrees  above  the  lowest  absorption 
point  of  the  steel,  or  to  about  1285  degrees  F.  This  makes  the 
steel  easy  to  work,  and  keeps  the  grains  as  small  as  possible. 
It  has  been  found  that  by  increasing  the  carbon  content  of 
this  material,  an  unsatisfactory  material  is  obtained.  It  is 
not  only  more  difficult  to  machine,  but  receivers  made  from 
it  have  been  found  to  develop  cracks  during  firing  tests.  The 
carbon  content  should  not  be  above  that  given  in  Table  II. 
The  method  of  heat-treating  is  given  under  the  heading  "Pack- 
harden." 

G4<re  SteeJ. — This  steel,  which  should  be  low  in  carbon  and 
medium  in  manganese  content,  is  used  in  the  manufacture  of 
such  parts  as  the  sight  bases,  sights,  trigger,  retaining  bolt, 
etc.  In  fact,  it  is  used  for  all  parts  where  the  wear  is  not 
excessive  and  where  cyanide  hardening  is  satisfactory.  Ma- 
terials covered  under  these  specifications  must  be  manufac- 
tured by  the  crucible  or  open-hearth  process,  and  must  be  de- 
livered in  the  annealed  condition.  All  slabs,  blooms,  billets, 
bars  or  forgings  must  be  rolled  or  forged  from  ingots,  the 
cross-section  of  which  is  at  least  four  times  that  of  the  fin- 
ished bar  or  billet,  and  from  which  an  amount  equal  to  at 
least  5  per  cent  of  the  total  weight  has  been  taken  from  the 
bottom  and  30  per  cent  from  the  top  If  top-poured;  and  5  per 
cent  from  the  bottom  and  20  per  cent  from  the  top  of  the  ingot 
if  bottom-poured  or  fluid-compressed.  The  billet,  ingots  or 
forgings  must  be  free  from  cracks,  seams,  slivers,  flaws  or 
other  injurious  imperfections,  and  must  have  a  workmanlike 
finish  and  conform  to  the  dimensions  given  on  the  drawings. 
When  coUl-roUed  or  cold-drawn  materials  of  these  chemical 
specifications  are  required,  the  requirements  outlined  under 
the  heading  "Screw  Stock"  must  be  observed. 
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TABLE  II.     CHEMICAL  CONSTITUENTS  OF  MATERIALS  USED  IN  MILITARY  RIFLE  PARTS 


Uuiiu>    111    Ctieuikal    Couipo&lUoD,    Per    Cent 


of    Material 


0    eteel    i        82-120 

Gun  steel    '        lB-72 

Crucible  or   lockwork    steel 75-85 

Best  grade  tool  steel 118-28 

Spring    steel,    carbon 100-32 

Drill  rod    120-22 

Screw  rod    15-45 

(Jold^polled    steel     14-45 

Smokeless  barrel  steel 45-120 

Vanadium.    Type    D,    mild 89-80 

Nickel   barrel   steel 85-85 

Music    wire     57-45 


Silicon       Pbosptaonu       Solphnr        Cbromium      Vuiidlnm       Nickel 


0.30-0.35 
0.10-0.20 
0.70-0.80 
1.10-1.25 
1.00  1.05 
1.15-1,2.1 
0.10  0,20 
0.10-0,18 
0.4O0..10 
0.3.1U.43 
0.300.40 

0.55  o.eo 


1.20-l.i 
0.55-O.t 
0.30-0.< 

0.20-0.: 
0,300.; 

0.1.1-0,! 
0.30-0.« 
0.30O.( 
1.15-1.30  O.IS 

0.70-0.90     ,   0.20  I 


J.05-0.1 
).03-0.0 

).0*-0.2( 
J,  OS  0.2 
J.I/J-0.1 
).10<^4 
J.04-0.1 


0.06  mu. 
I  0.12  max. 
I  0.03-0.06 
I  0.08  max. 
,  0.03  max. 
I  0.015  max. 

i0.12  max. 
OOI.I  max. 
0,08  max. 
0.U4  wax. 
0,04  max. 
0.018 


0.06  max. 
0.10  max. 
0.02 -CM 
0.03  max. 
0.03  max. 
0.02  max. 
0.12  max. 
0.05  max, 
0.06  max. 
0,04  max. 
0.04  max. 
0.011 


Crucible  or  Lockwork  Steel. — This  steel  is  used  in  tlie  manu- 
facture of  such  parts  as  the  safety  lock  and  band  spring  catch. 
It  is  a  medium  carbon  steel  capable  of  being  hardened.  It 
must  be  manufactured  by  the  crucible  or  open-heartli  process 
and  delivered  in  the  annealed  condition.  The  remarks  re- 
garding the  process  of  manufacture  of  gun  steel  apply  also 
here.  The  hardening  and  tempering  consist  first,  in  heating 
the  parts  to  1450  degrees  F'.  and  cooling  in  oil;  second,  placing 
in  a  wire  basket  and  immersing  in  a  niter  bath  kept  at  a  con- 
stant temperature  of  600  degrees  F.  The  parts  are  kept  im- 
mersed until  they  reach  the  temperature  of  the  bath,  the  time 
required  varying  with  the  size  of  the  part. 

Tool  ateel. — Tool  steel  of  the  best  grade  is  used  in  the 
striker,  which  Is  subject  to  considerable  wear.  It  can  be  manu- 
factured either  by  the  open-hearth,  crucible  or  electric  furnace 
process.  From  each  lot  of  twenty  bars  or  a  fraction  thereof 
of  the  same  size,  made  from  the  same  open-hearth  melt  or 
furnace  charge,  three  bars  are  selected  at  random  and  sub- 
jected to  physical  tests.  Bars  that  do  not  vary  in  their  cross- 
sectional  dimensions  more  than  %  inch  will  be  considered  one 
size.  The  material  is  subjected  to  a  chemical  analysis  to  de- 
termine the  percentage  of  the  chemical  constituents,  especially 
the  carbon  content.  The  front  end  of  the  striker  only  is  hard- 
ened. This  part  is  heated  to  1450  degrees  F.,  immersed  in  oil, 
and  then  drawn  in  a  niter  bath  to  450  degrees  F. 

Spring  Steel,  Carbon. — This  material  is  used  In  the  manu- 
facture of  the  flat  springs,  which  are  not  subjected  to  excessive 
wear  or  severe  stress.  Carbon  spring  steel  does  not  give  as 
good  results  for  rifle  parts  as  vanadium  type  D  steel,  and 
consequently  carbon  spring  steel  Is  only  used  where  the 
service  is  not  severe.  Tlie  specifications  on  this  material  permit 
It  to  be  manufactured  by  the  open-hearth,  crucible,  or  electric 
furnace  process.  The  chemical  constituents  must  agree  with 
those  given  in  Table  II.  The  percentage  of  vanadium  or  other 
elements  may  vary  so  long  as  the  necessary  physical  require- 
ments are  maintained,  in  which  case  only  the  percentage  of 
phosphorus  and  sulphur  need  conform  closely  to  that  given 
In  the  table.  The  nick  test  and  deflection  test  shall  be  made 
with  a  full  size  specimen.  Tensile  tests  shall  be  made  with 
a  full  size  specimen  when  practicable.  Each  tost  specimen 
must  be  taken  from  a  different  bar.  For  the  tensile  test,  a 
specimen  bar  after  being  tempered  shall  have  an  ultimate 
tensile  strength  of  at  least   150,000  pounds  per  square  inch, 


with  an  elastic  limit  of  at  least  85  per  cent  of  the  ultimate 
tensile  strength.  For  the  nick  test,  a  specimen  shall  present 
a  fine  uniform  grain  when  nicked  and  broken.  For  the  deflec- 
tion test,  a  specimen  bar  after  being  tempered,  and  resting 
upon  supports  24  inches  between  centers,  shall  not  take  a 
permanent  set  of  more  than  0.05  inch  after  the  first  applica- 
tion of  a  load  corresponding  to  a  fiber  stress  of  115,000  pounds 
per  square  inch;  nor  a  permanent  set  of  more  than  7.5  per  cent 
of  the  total  deflection  on  a  load  producing  a  fiber  stress  of 
140,000  pounds  per  square  inch;  nor  any  further  set  after  five 
additional  applications  of  the  load  giving  a  fiber  stress  of 
130,000  pounds  per  square  inch.  This  steel  must  be  free  from 
all  defects.  The  bars  shall  be  thoroughly  cleansed  by  pickling 
or  other  approved  methods,  and  when  cleansed  by  pickling  they 
must  be  thoroughly  washed  In  limewater  and  rinsed  with 
fresh  water  to  remove  all  traces  of  the  pickling  bath.  In  the 
case  of  round  bars  a  variation  of  0.02  Inch  In  diameter  is  al- 
lowed on  bars  over  7/16  inch  diameter;  and  in  the  case  of 
rectangular  bars  a  variation  of  0.02  inch  In  thickness  and  0,03 
inch  in  width  is  allowed  on  bars  over  3/16  Inch  in  thickness 
and  7/16  inch  in  width. 

Drill  Hod. — This  material  is  used  in  the  manufacture  of  such 
parts  as  pins,  etc.,  and  when  these  parts  are  subjected  to  wear, 
they  are  hardened  and  tempered,  as  specified  in  Table  IV. 
The  material  known  as  drill  rod  must  conform  to  the  chem- 
ical analysis  given  in  Table  11  and  to  the  physical  specifica- 
tions given  in  Table  III.  The  rods  shall  be  smooth  and  pol- 
ished, and  cut  to  lengths  as  ordered,  and  shall  have  smooth 
ends  and  be  in  strict  accordance  with  the  sizes  called  for. 
A  variation  of  not  more  than  0.0005  inch  is  allowed  on  all  sizes 
under  7/16  inch  diameter. 

Screw  Rod. — This  material  is  used  in  the  manufacture  of 
such  parts  as  screws,  bushings,  butt  plate,  etc.,  and  is  used 
in  its  natural  condition  without  casehardening.  The  material 
may  be  cold-rolled  or  cold-drawn  at  the  option  of  the  manu- 
facturer, but  must  be  free  from  defects  and  have  a  smooth 
and  workmanlike  finish.  For  rods  or  bars  up  to  i^  Inch 
diameter  or  thickness,  the  cold  reduction  must  not  be  less 
than  1/32  inch,  and  for  rods  or  bars  greater  than  >-..  inch  the 
cold  reduction  must  not  be  less  than  1/16  inch.  The  limits  on 
the  diameter  or  thickness  of  the  finished  material  are  as  fol- 
lows: For  bars  up  to  and  including  1  inch.  0.003  inch;  above 
1  inch  and  including  2'...  inches.  0,004  Inch;  above  2'-j  inches 


TABLE  III.    PHYSICAL  PROPERTIES  OF  MATERIALS  USED  IN  MILITARY  RIFLE  PARTS* 


Trade    Nnnie    of    Material 

=       in     ..              Tensile    Strength.        Elastic    limit.            _   ,     ^ 
Speclflcotlon               p„„„<„    p^r               Ponnda   per              ««»°'"<»    «' 
Symbol                  Square  Inch              Sqnar*  Inch           A"».  P«f  Cent 

Elongation   In   Two          ^b1^„'^ 
Inch...    Per   C«..            «.;2.°^ 

C    stpol     

82-120                     ai.  000  100.000               .V>.0OO-85.000                        .^1-flO 
15-72                        «0,(XK)-S0.000                40,000  M.OOO                        40  00 
7.1-35                        RO,(X)0  95.000                4ll,0<Xl  .M.OtXl                        4.1  .V. 
118-2S                     0.1.000-105.000               .10.0<XV<lrt.0<Xl                        20-.10 
100-32                     lOO.tXIO-llO.OOO              .14.0(X)i"..0lX>                        20.-0 
100-32                     I.IO.OIX)  160.000            KIO.OOU  I.Mi.lKiO                       .      . 
120-22                     120.000-1.10,000            1IX),000-1-.'0,000                     2.1 3, I 
15-45                      85,000-100,000              I'.s.cMXl  S.1.0IX1                        4.MXJ 
14-45                        65,000-85.000                4.1.000  75.000                       4,100 
45-120                     100.000-120.0«X>             00. (XXI  7,1.000                        40-.1,1 
39-80                      85.000  110.00»1              tl.l.OOO  .S.1  000                        4.1  «« 
39-80                     1.10.000  200.000           l:).1.000  l.«0.ixin                     4.V5.1 
35-65                       S.1. 000  100.000               .12.000  OS. 000                        41  0.1 
38-65                     115.000  175.000            OO.OOOIOOOOO                       55  «,1 

87-45                     275,000-340,000                    

W                                  

1 

28-35                                ■ 
3035 
25-35 
15-20 
i-8 

25  S5 
StMO 
20-SO 

20-25 
8-11 

20-25                                .,.    ... 

10^20                                4^  00 

65  TSt 

"«"i.-»(««r» 

Gun   steel    

Spring    steel,    carbon— heat-treated 

Prill  rod    

Vanadium,    Type   I',    mild— untreated 

Vanadium.    Type    n.    mild— heat-treated. 

Nickel  barrel  steel— heat-treated    

•CourtesT 

t  Music   1 

of  nmnitfiirtii 


-Shore  lustrumont  Co, 
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0.005  inch.  The  limits  for  the  chemical  and  physical  require- 
ments are  given  in  Tables  II  and  III,  respectively.  For  test- 
ing this  material,  it  is  divided  into  four  groups  as  follows: 
The  dimensions  given  refer  to  the  diameter  of  round  rods 
and  the  thickness  of  rectangular  bars.  Group  1:  Vi  inch; 
group  2:  y^  inch  and  up  to  Vi  inch;  group  :{:  over  \i,  inch  and 
up  to  ly^  inch,  inclusive;  group  4:  over  ly^  inch.  For  groups 
1,  2  and  3  the  elastic  limit  must  not  be  under  75,000  pounds 
per  square  inch  and  for  group  4,  not  under  70,000  pounds  per 
square  inch.  The  phosphorus  or  sulphur  content  must  not 
exceed  0.06  per  cent.  The  bending  test  specimen  must  be 
taken  at  a  distance  of  one-fourth  the  diameter  of  the  bar  from 
the  longitudinal  a.xis.  When  bent  cold  to  180  degrees,  the  in- 
side diameter  of  the  bend  must  not  be  greater  than  three  times 
the  diameter  of  the  bar  being  tested.  The  allowable  variations 
in  thickness,  width  or  diameter  are  up  to  and  including  1  inch, 
0.003  inch;  above  1  inch  and  including  2%  inches,  0.004  inch; 
above  2%  inches,  O.OO.")  inch. 

Cold-rolled  Steel. — Cold-rolled  steel  is  used  in  the  manufac- 
ture of  such  parts  as  the  stock  mortise  band  and  upper  band 
nose  plate.  It  must  be  a  flanging,  cupping  and  drawing  steel 
and  must  be  made  by  the  open-hearth  process.  It  must  also 
be  soft  and  ductile,  of  low-carbon  content,  with  a  bright  finish, 
and  must  be  flat  and  of  uniform  thickness.  It  must  stand 
blanking,  cupping  and  drawing  to  a  depth  of  four  inches  in 
four  drawings.  After  cutting  or  trimming  to  length,  it  must 
stand  forming  by  having  the  open  end  reversed,  turning  it 
inside  out  as  tinners  do  when  wiring  cans.  All  this  work  must 
be  done  with  punches  and  dies.  The  material  must  be  made 
of  such  ductility  that  it  can  pass  from  one  drawing  operation 
to  the  next  without  annealing  and  with  losses  that  do  not 
exceed  2%  per  cent. 

Smokeless  Barrel  Steel. — The  greater  number  of  rifle  barrels 
made  at  the  present  time  are  produced  from  a  special  material 
known  as  smokeless  barrel  steel,  the  chemical  and  physical 
properties  of  which  are  given  in  Tables  II  and  III,  respectively. 
This  steel  is  generally  used  in  the  untreated  condition,  as  it 
has  been  found  by  numerous  experiments  that  heat-treating 
does  not  improve  it,  but  seems  to  make  it  more  subject  to 
corrosion.  Corrosion  in  a  rifle  barrel  always  starts  about 
V^  to  1  inch  from  the  point  where  the  end  of  the  cartridge 
case  terminates  in  the  breech  of  the  barrel,  and  continues  on 
toward  the  muzzle.  Corrosion  sometimes  takes  place  grad- 
ually, or  it  may  skip  the  center  of  the  barrel  and  start  in  again 
at  the  muzzle.  Smokeless  barrel  steel  seems  to  be  the  least  af- 
fected by  the  corrosive  action  of  nitro  powders  of  any  of  the 
steels  thus  far  used.  It  is  manufactured  by  the  crucible  or 
open-hearth  process  in  a  similar  manner  to  other  carbon  steels. 
Stock  for  rifle  barrels  is  generally  1.35  or  1  5/16  inch  diameter. 
The  chemical  and  physical  requirements  must  be  closely  ad- 
hered to. 

Vanadium  Type  D  Mild. — This  alloy  steel  has  been  found 
to  give  excellent  results  in  springs  subjected  to  severe  duty. 
It  is  manufactured  either  by  the  electric,  crucible  or  open- 
hearth  process,  and  the  remarks  regarding  manufacture  made 
in  reference  to  best  grade  tool  steel  also  apply  here.  The 
maker  is  requested  to  specify  the  heat-treatment  necessary 
to  obtain  the  best  physical  condition  in  order  that  it  may 
resist  tensile,  crushing  or  vibratory  stresses,  and  also  the 
heat-treatment  necessary  to  produce  a  high  degree  of  hard- 
ness when  required.  This  steel  is  recommended  for  use  in 
the  extractor,  retaining  bolt  spring,  rear  sight  leaf  spring, 
extractor  collar,  etc.  These  parts  are  all  hardened  at  the  same 
temperature  but  are  drawn  to  different  temperatures,  as  they 
have  different  functions  to  fill.  For  hardening,  the  pieces  are 
heated  and  quenched  in  oil  at  about  1600  degrees  F.  They 
are  then  drawn  at  temperatures  varying  between  750  and  840 
degrees  F. 

Nickel  Barrel  Steel. — The  great  demand  for  smokeless  barrel 
steel  has  made  it  necessary  for  some  manufacturers  to  sub- 
stitute 3%  per  cent  nickel  steel.  The  chemical  and  physical 
requirements  necessary  are  given  in  Tables  II  and  III,  re- 
spectively, and  the  manufacture  is  either  by  the  open-hearth 
or  crucible  process,,  the  crucible  process  generally  being  used 
for  rifle  barrels.  This  steel  is  used  in  the  heat-treated  condi- 
tion.    A  few  degrees  variation   in  the  temperature  at  which 


the  steel  is  heat-treated  makes  a  great  variation  in  the  re- 
sulting physical  properties,  and  hence  great  care  must  be 
taken  in  heating  the  pieces  thoroughly  and  uniformly  through- 
out. For  rifle  barrels,  the  material  is  generally  heat-treated 
by  first  being  heated  to  1425  to  1440  degrees  F.,  at  which  tem- 
perature it  is  held  for  ly,  hour,  and  then  quenched  in  oil. 
When  cold,  it  is  reheated  to  1020  to  1045  degrees  F.  for  IVi 
hour,  and  then  allowed  to  cool  off  in  the  furnace. 

Music  Wire. — Music  wire  is  used  for  all  coil  springs  and 
especially  for  the  main  spring,  sear  spring,  etc.  For  rifle 
springs  the  treatment  consists  in  immersing  the  parts  in  a 
niter  bath  heated  to  470  degrees  F.  until  they  reach  a  straw 
color,  when  they  are  removed  and  cleansed  in  water. 

Specifications  lor  Machining-  Operations  on  Rille  Parts 

The  specifications  covering  the  machining  of  the  steel 
parts  deal  principally  with  the  tolerances  or  limits  allowed; 
these  vary  from  ±  0.0025  inch  for  some  parts  to  ±  0.00025  inch 
for  other  parts  where  good  fits  are  necessary.  There  are  also 
a  few  other  important  points  such  as  hardened  surfaces,  loca- 
tion of  holes,  etc.,  that  must  receive  careful  attention.  In  the 
following  is  given  a  brief  outline  of  the  requirements  for  the 
principal  parts. 

The  receiver  is  gaged  for  size  and  shape,  position  of  thread 
and  locking  shoulder  from  the  barrel  seating,  positions  of 
slots,  ejector  hole,  sear  pin  hole,  charger  guide,  sear  nose  slot, 
cocking-piece  slot,  and  tang.  The  bolt  is  gaged  for  size  and 
shape,  and  tested  for  straightness  and  concentricity  of  bore, 
also  for  position  of  lever,  locking  shoulder,  and  cams,  and  all 
hardened  surfaces  are  tested.  The  striker  is  gaged  for  size 
and  shape  of  point  and  position  of  collar.  The  striker  is  tested 
for  temper  by  placing  the  point  in  a  hole  and  applying  a  pull 
of  seven  pounds  immediately  above  the  collar,  after  whi;:h  it 
is  spun  to  be  certain  that  it  runs  true.  The  cocking-piece  is 
gaged  for  diameter,  width,  shape,  position  and  diameter  of 
cam.  The  magazine  spring  is  compressed  for  a  period  of  not 
less  than  fourteen  hours  slightly  in  excess  of  the  amount  of 
compression  to  which  it  is  subjected  in  the  magazine,  after 
which  it  must  lift  the  plunger  to  the  stop  with  a  weight 
slightly  greater  than  the  weight  of  five  loaded  cartridges.  The 
main  spring  is  compressed  for  a  period  of  not  less  than  four- 
teen hours  slightly  in  excess  of  the  amount  of  compression  to 
which  it  is  subjected  in  the  rifle. 

Treatment  and  Finish  of  Parts 

One  of  the  first  duties  of  the  engineering  department  after 
studying  the  specifications  is  to  designate  part  numbers  for 
the  various  components  of  the  rifle.  This  is  generally  done 
according  to  the  group  system,  dividing  the  rifle  up  into  four 
or  more  units,  such  as  the  barrel  and  assembly,  receiver  and 
assembly,  bolt  and  assembly,  magazine  and  trigger  guard  and 
assembly,  stock  and  miscellaneous  parts.  The  parts  are  then 
given  consecutive  numbers  in  this  order.  This  simplifies  the 
ordering  of  material  and  the  routing  of  the  work.  Symbols 
are  also  used  for  the  chemical  constituents  of  the  material. 
The  usual  manner  in  which  this  is  done  is  to  take  the  highest 
content  of  the  two  principal  ingredients.  For  instance,  in  a 
50-point  carbon,  60-point  manganese  steel,  the  symbol  would 
be  50-60.  Thus  instead  of  specifying  the  entire  chemical  con- 
stituents of  the  steel  in  the  shop  order,  these  symbols  alone 
are  given.  In  some  manufacturing  plants  letters  are  used 
instead  of  numbers  to  refer  to  the  chemical  constituents,  but 
this  is  not  as  satisfactory,  as  the  numbers  are  practically  self- 
explanatory.  In  Table  IV,  which  gives  a  complete  list  of  the 
parts  with  their  part  numbers,  is  also  included  a  column  giv- 
ing the  kind  of  material  used  for  the  various  parts,  the  specifi- 
cation symbol,  treatment  and  finish.  In  designating  the  vari- 
ous heat-treatments  and  finishing  operations,  the  first  two 
letters  of  the  word  are  used  as  a  symbol.  When  a  compound 
word,  such  as  pack-hardening,  designates  the  operation,  the 
first  letters  of  each  part  of  the  compound  are  used,  such  as  PH 
or  ST  for  special  tempering. 

In  the  following  are  given  a  list  of  the  symbols  for  the  heat- 
treatments  and  finishing  operations,  and  a  description  of  each 
process.  The  operations  described  are  referred  to  by  the  sym- 
bols given  in  Table  IV. 
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Oi  =  Oil 

PH  =^  Pack-harden 
Pi  =  Pickle 
Po  ^  Polish 

ST    -  Special  Tempering 
Te       Temper 
Tu  =  Tumble 


An  =  Anneal 

Bg  =  Blue  (Gas  Furnace  Process) 

Bn  =  Blue  (Niter  Bath  Process) 

Br  =r  Browning  (Rusting) 

CH  =    Caseharden 
CI  =  Clean 

Ha  =  Harden 

Hymhol  An:  Anneal. — This  treatment  is  given  to  parts  that 
are  rough-formed  to  shape  by  forging.  Rifle  parts,  such  as  the 
receiver,  bolt,  trigger  guard,  and  other  smaller  parts,  after 
forging  and  trimming,  are  pa<-ked  in  cast-iron  boxes  contain- 
ing charred  bone,  and  the  cover  is  luted  with  fireclay.  The 
box  and  contents  are  heated  in  the  furnace  at  a  temperature 
slightly  above  the  critical  point,  which  varies  with  the  chem- 
ical constituents  in  the  steel.  Parts  containing  from  0.50  to 
0.80  per  cent  carbon  should  be  heated  to  a  temperature  vary- 
ing from  1250  to  1300  degrees  F.,  then  taken  out  and  allowed 
to  cool  off  in  the  boxes.  The  barrel  is  annealed  by  packing 
in  an  annealing  furnace  and  heating  to  about  1300  degrees  F. 
It  is  then  removed  and  plated  in  a  sand  box  where  it  is  al- 
lowed to  cool  oft  gradually. 

tiipnbol  liji:  Blue  ((km  Funnue  Process). — This  process 
makes  use  of  the  special  gas  furnace  developed  by  the  Ameri- 
can Gas  Furnace  Co.,  in  which  the  work  is  placed  on  special 
racks  and  then  loaded  in  the  rotating  cylindrical  retort.  The 
retort  is  rotated  at  a  speed  of  from  2  to  5  R.  P.  M.,  depending 
upon  the  size  of  the  work.  The  capacity  of  this  drum  is  for 
125  pounds  of  work  and  sixteen  quarts  of  granulated  charred 
bone  in  sizes  of  from  \U  to  Vi  inch  granules.  Before  the  work 
is  put  into  the  retort,  the  torch  should  be  lit  and  adjusted  so 
as  to  produce  a  soft  blue  flame  about  IVi  I'lth  long  with  a 
slightly  green  core  at  each  burner  tip.  In  about  one  hour's 
time  the  thermometer  should  read  from  G25  to  700  degrees  F., 
which  is  the  proper  heat  at  which  most  work  should  be  blued. 
The  work  is  now  inserted  with  eight  quarts  of  charred  bone, 
but  without  the  "carbonia  oil."  After  the  articles  have  been 
thoroughly  oxidized,  which  requires  about  one  hour,  eight 
quarts  of  charred  bone  are  thoroughly  mixed  with  one  pint 
of  "carbonia  oil,"  thus  making  a  total  of  sixteen  quarts  ot 
bone  in  the  retort.  It  is  important  that  the  bone  and  carbonia 
be  thoroughly  mixed,  and  to  facilitate  this  they  should  first 
be  warmed.  It  this  precaution  is  not  taken  the  work  is  likely 
to  become  spotted.  The  retort  is  now  rotated,  and  the  work 
exposed  to  the  action  of  this  mixture  with  the  thermometer 
registering  about  625  degrees  F.  for  a  time  varying  from  one- 
halt  to  three  hours,  depending  on  the  shape  and  surface  finish 
of  the  pieces.  In  order  to  determine  the  correct  color,  a  few 
pieces  should  be  taken  out  of  the  retort  and  examined.  When 
first  removed  they  appear  gray,  but  when  dipped  in  oil  and 
wiped  off  or  tumbled  in  oily  cork,  thoy  show  deep  black  or 
carbonia  finish.  The  pieces  should  be  examined  every  half 
hour  for  each  new  batch  of  work,  so  that  the  bluing  operation 
need  not  be  carried  on  any  longer  than  necessary  to  get  the 
desired  color.  The  total  time  required  tor  each  charge  is  about 
five  hours. 

When  discharging  the  retort,  the  bone  is  sifted  from  the 
work  and  the  latter  dumped,  if  small  parts,  into  wire  baskets 
and  submerged  in  sperm  oil.  For  work  having  small  grooves, 
holes,  etc..  it  is  preferable  instead  of  dipping  the  work  in  the 
oil  to  tumble  it  in  cork  which  liVis  been  saturated  with  sperm 
oil.  After  the  work  is  sufficiently  cool,  the  basket  should  be 
raised  from  the  tank,  and  the  oil  allowed  to  drip  off.  The 
finish-drying  is  then  done  in  sawdust  or  in  any  suitable  man- 
ner for  the  work  in  band.  The  drying  may  also  be  done  in  the 
retort  ot  the  machine  with  sawdust  or  ground  cork;  ground 
cork  is  preferable,  but  if  sawdust  is  employed  it  should  be  free 
from  very  fine  dust,  as  this  forms  a  paste  which  clogs  up  the 
screw  threads,  slots,  small  holes,  etc.  Heavy  articles  which 
demand  the  very  best  finish  should  not  be  removed  from  the 
retort  until  the  heat  has  been  allowed  to  decrease  sufficiently 
to  prevent  oxidization  o(  the  carbonia  finish.  It  sluuild  also 
be  understood  that  firearm  parts  should  not  be  tumbled  loose 
In  the  retort  but  should  be  held  on  fixtures  or  racks.  The  re- 
tort of  this  furnace  will  bold  approximately  eighty  pieces  of 
the  size  of  the  receiver,  magazine  or  trigger  guard,  to  each 
charge,  and  one  operator  can  attend  to  about  six  furnaces. 


The  fuel  used  is  illuminating  gas,  and  the  consumption  per 
hour  for  the  No.  64  heating  furnace  is  between  90  and  100 
cubic  feet. 

•S'j/mbo/  Bn:  Blue  (Niter  Process). — This  treatment  is  given 
all  small  parts  or  those  of  minor  importance.  The  nitrate  of 
potassium  (saltpeter)  is  melted  in  an  iron  tank  and  heated 
to  about  600  degrees  F.  The  parts  to  be  blued  are  cleansed  and 
placed  in  a  wire  basket,  after  which  they  are  immersed  in 
the  molten  niter  until  a  uniform  color  of  the  desired  shade 
is  obtained.  This  immersion  requires  only  a  few  seconds.  The 
articles  are  then  removed  and  cleansed  in  water,  after  which 
linseed  oil  is  applied  to  prevent  them  from  rusting. 

TABLE  IV.     LIST  OF  HIFLE  PARTS  UIVING  SYMBOLS  USED 
IN  SPECIFYING  MATERIAL.  TREATMENT  AND  FINISH 


3                       -Num.-    ..(     I'.irt 

Klij'l  ■■! 

; 

Material 

II 

and  Finish 

1  1  Barrel 

Steel  Forgloc 

4S-120 

An-PI-PoBr 

2    Front  SlKht 

Steel 

15-78 

Po-Bn 

:<    Krunt   SlKht   Base 

Steel 

15-72 

Pu-lln 

■1    Front   SiRlit    Bane    Screw 

Steel 

15-15 

Po-Bn 

.1   lltt-ar   Sight    Uaue 

Steel    Forging 

15-72 

An-PiPoBn 

It  iCli-nnlng   liod 

Steel 

15-4.'. 

l.*«e  as  mach'd 

7     Hoar  Sight  I>-af 

Steel 

15-72 

Po-Bn 

8  !l(fur    Sight    Luaf   Spring 

Steel 

39  80 

Ha-PoTe 
7.'«'  F. 
Po-Bn 

ft  (Hoar    Sight    Leaf   SprinE   Scrtw 

Stwl 

i.-..4r. 

10    Hear  Sight  l*af  I'ln 

Steel 

120-22 

Po-llu 

U    Incur   Sight   Slide 

Steel 

15-72 

Po-Bn 

J2    Hear    Sight    Sllik'    Catch 

Steel 

1.-..72 

l'..-Bn 

i;i     Itiar    Sight    SUde    Catch    Pin 

Steel 

120  22 

lla  PoTe 

IIOU"  F. 

14 

near   Sight   Slide    Catch    Spring 

Music  Wire 

57-4.-. 

ST 

15 

Hear    Sight    Slide     Catch    Stop 
Screw 

Steel 

15-45 

Po-Bn 

10 

Receiver 

Steel  Forging 

32-120 

An-PI-PllPO- 

Bg 
CIIPo-Hn 

17 

Retaining   Bolt 

Steel 

l.'.-72 

18 

Retaining   Bolt  Spring 

Steel 

39  80 

Ha-l"o-Te 
750"  F. 

I!) 

Ejector 

Sheet  Steel 

100-.-J2 

Hn-I.-  «Uli°    F. 

•JO 

KJector  Fulcrum  Screw 

Steel 

120-22 

lIuT.-   ii<«i°    F. 

LM 

\Mt 

Steel  Forging 

32120 

AnPI  PIlPo- 
Be  Po 

.,., 

Bolt    Plug 

Steel  Forging 

tel20 

An  IIPH  Po- 

lln 
Pll-Po-Bn 

:;3 

Cocking  Piece 

Steel 

32120 

•-•4 

Striker 

Steel 

118-2S 

lla-Te    4.W-PO 

2.'> 

Extractor 

Steel 

89-80 

lla  Te   750'Po 

26 

Extractor  Collar 

Steel 

39  80 

lla  Te  750'Po 

-7 

Main  Spring 

Music    Wire 

.'.7-4.'. 

ST 

•J8 

Safety   Lock 

Steel    Forging 

75-3.1 

.\n  PI  lla-Te 
l!0ll°  Po-Bn 

20 

-Magailne   and    Trigger  Guard 

Steel     Forging 

1.'..72 

AnPIPo-Bg 

.'III 

.Magazine  Floor  Plate 

Steel     Forging 

I.%-T2 

An  PI  Po-Bn 

.11 

Floor    Plate    Cotch 

Steel 

15-72 

CH 

32 

Floor  Plote  Pin 

Steel 

12*22 

HaTc  000'    F. 

:i3 

Floor    Plate    Spring 

Music    Wire 

57-45 

ST 

34 

.Magazine  Platform 

Ste«d    Forging 

l.'.-72 

An-PI-Po-Bn 

:i.'. 

.Magazine   Spring 

Steel    Ribbon 

100-32 

Ha -ST    740° -CI 

:m 

Stock 

Wood 

W 

01 

.17 

Hand   Guard 

Wood 

W 

01 

3S  iButt  Plate 

Steel  Forging 

lS-72 

Po-Bn 

3SI  ISear 

Steel 

75-85 

H«-Tn-Te 
000'  r. 

40    Trigger 

Sheet   Steel 

15-72 

CH-Pi.-Bn 

41  Isoar  Pin 
1 

Steel 

120^22 

Ha  PoTe 
noo*  F. 

42  ISear   Spring 

Muaic  Wire 

.'.7-»5 

ST 

4.!  1  Trigger  Pin 

Steel 

12*22 

lla  PoTe  flOO* 

F. 
Po-Bn 

44    Stock   Mortice   Band 

Sheet   Steel 

14-45 

4.'*.    Ouard  Screw.    Front 

Steel 

l.'.-4.-. 

Po-Bn 

41!    Guard  Screw.   Rear 

Steel 

1.1-45 

Po-Bn 

47    Cuard  Screw   Bushing 

Steel 

15-45 

Ise   as 

machined 

4S 

Butt  Plate  Screw.   Lower 

Steel 

15-45 

Po-Bn 

4!i 

Butt   Plate.   Screw  Upper 

StMd 

15-45 

Po-Bn 

."0 

Itutt  Sling  Swivel 

Steel 

15-15 

Po-ltn 

.11 

llutt  Sling  Swivel   Block 

Steel 

1.1-72 

Po-Bn 

.12 

Bntt   Sling  .Swivel    Pin 

Steel 

120-22 

Ha-Te  000°    F. 

.%3 

Butt   Sling  S»-ivel    Block   Screws 
(two) 

Steel 

15-15 

Po-Bn 

rv4    Ijower  Band 

Steel    Forging 

15-72 

AnPi-Po-Bn 

.•>.'.    Ix)wer  Band  Spring  Catch 

Steel 

75-85 

Ha-Tc  000°   F. 
Po-Bn 

.IC    r/>wer   Band   Swivel 

Steel 

15-45 

Po-Bn 

Tu     lAiwer  Band   Swivel  Screw 

Steel 

15-15 

P.^Bn 

S,S    lx>wcr    Band    Swlrel    Screw    Nut 

Steel 

15-4.-, 

P..-Hn 

.V>  Irpper  Baud 

Steel    Forging 

15-72    .Vn-PI-PoHn 

ItO  Irppi-r    Ban.l    Spring   Catch 

Steel 

75.1.-.     11.-,  Tr   l»>li'    F. 

IVUu 
14-45    Po-lm 

C.l     r|i|»r    Band    Nose   Plate 

She.-t    Ste.-l* 

112    Ifpinr    Ilaii.l    N..»e    PLnlo    Pin 

Sl.il 

120  22    Ha  Ti-   >1<><1'    F. 

•  Eleclrlcany  weld.sl. 

Sijmbol  Br:  Broirning. — The  browning  process  is  applied  to 
parts  that  cannot  be  heated  after  being  finished.  It  consists 
in  cleaning  the  work  thoroughly  in  boiling  limewater.  after 
which  the  residue  of  lime  is  removed  by  a  hand-brush.  The 
browning  fluid  is  applied  with  a  sponge,  after  which  the  parts 
are  allowed  to  "rust"  by  being  placed  in  an  oven,  the  air  in 
which  is  moistened  by  the  escape  of  steam  through  perfora- 
tions in  the  steam  pipes.  Care  Is  taken  to  see  that  all  sections 
of  the  work  where  browning  Is  not  desired  are  protected  by 
wood  plugs.     After  the  parts  are  thoroughly  rusted,  they  are 
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scratch-brushed,  and  the  rusting  and  scratch-brushing  opera- 
tions are  repeated  until  three  or  four  coats  of  rust  have  been 
applied.  As  a  final  treatment,  oil  is  applied  to  prevent  further 
rusting  of  the  parts.  A  satisfactory  browning  fluid  comprises 
the  following  constituents: 

Part   b7 
ConBtltuont  Ounces 

Spirits  of  wine  (grain  alcohol) 1'^ 

Tincture  of  iron 1 VL" 

Corrosive  sublimate   (mercury  chloride) IVi 

Spirits  of  niter  (nitrous  ether) IVa 

Blue  vitriol   (copper  sulphate) 1 

Nitric  acid   % 

Dissolve  the  corrosive  sublimate  in  one  quart  of  warm  water 
and  add  the  blue  vitriol;  then  add  the  alcohol,  tincture  of  iron, 
spirits  of  niter,  and  finally  the  nitric  acid. 

Symbol  CH:  Caseharden. — This  treatment  is  given  parts  that 
require  a  surface  hardness  and  in  which  strength  and  resiliency 
are  minor  considerations.  The  work  is  immersed  in  a  bath  of 
molten  cyanide  of  potassium,  and  heated  to  a  temperature  of 
from  1450  to  1500  degrees  F.  for  from  one  to  five  minutes,  de- 
pending on  the  character  of  the  work  being  treated.  The  work 
is  then  removed  and  cleansed  in  water. 

Symbol  CI:  Clean. — This  treatment  is  given  to  parts  after 
machining  to  remove  the  oil  and  fine  chips.  The  solution  used 
is  known  as  a  hot  soda  bath,  and  is  kept  in  iron  kettles.  A 
satisfactory  cleaning  solution  is  composed  of  one-half  pound 
sal-soda  to  each  gallon  of  water.  The  solution  is  heated  to  the 
boiling  point  before  immersing  the  parts  to  be  cleansed.  Small 
parts  are  usually  held  in  wire  baskets  for  immersing.  The 
time  required  for  cleaning  depends  upon  the  condition  of  the 
work.  When  thoroughly  cleansed,  the  work  is  removed  and 
allowed  to  dry  off,  the  soda  deposit  preventing  the  parts  from 
rusting.  As  caustic  soda  is  a  strong  alkali,  care  should  be 
taken  to  prevent  it  from  getting  onto  the  hands. 

Symbol  Ha:  Harden. — This  treatment  is  given  where  called 
for  and  is  applied  only  to  parts  having  a  carbon  content  of 
over  0.65  per  cent.  It  consists  of  heating  the  parts  to  be  hard- 
ened above  the  recalescence  point  and  immersing  in  water  or 
oil,  depending  on  the  cross-sectional  area  of  the  part  and  the 
possibility  of  its  warping  out  of  shape. 

Symbol  Oi:  Oil. — This  treatment  consists  of  the  application 
of  raw  linseed  oil  to  the  finished  stock  and  hand-guard  in  as 
many  coats  as  are  required  to  produce  the  finish  desired.  The 
oil  is  allowed  to  penetrate  into  the  wood  after  each  coat  before 
the  following  coat  is  applied. 

Symbol  PH:  Pack-harden. — This  treatment  is  given  to  parts 
that  have  a  severe  duty  to  perform  but  cannot  be  subjected 
to  the  treatment  given  under  symbol  Ha,  owing  to  their  car- 
bon content.  The  treatment  consists  in  packing  the  work 
in  casks  or  wrought  iron  boxes,  using  a  mixture  of  charcoal 
and  charred  leather.  Care  should  be  taken  to  see  that  the 
pieces  of  work  do  not  touch  the  surfaces  of  the  container  or 
each  other.  Bone  should  not  be  used,  as  it  contains  a  high  per- 
centage of  phosphorus,  which  tends  to  make  the  steel  weak 
and  brittle.  These  boxes  are  then  placed  in  the  furnace  and 
heated  to  about  1500  degrees  F.,  after  which  they  are  removed, 
the  work  is  taken  out  and  immersed  in  water  or  oil.  Great 
care  should  be  exercised  in  heating,  not  to  allow  the  tempera- 
ture to  exceed  that  specified,  as  a  higher  heat  coarsens  the 
grain  and  necessitates  reheating. 

Symbol  Pi:  Pickle. — This  treatment  is  given  to  forged  parts 
previous  to  machining  to  remove  the  scale,  and  is  also  given 
to  some  parts  after  hardening.  The  pickling  solution,  which 
is  composed  of  one  part  sulphuric  acid  to  ten  parts  water.  Is 
contained  in  wood  or  lead-lined  tanks.  The  acid  should  be 
poured  into  the  water  while  stirring,  but  the  water  should 
never  be  added  to  the  acid,  as  this  may  cause  an  explosion. 
The  sulphuric  acid  bath  does  not  attack  the  sand  or  black 
oxide  of  iron  which  forms  the  scale,  but  soaks  through  and 
attacks  the  iron  beneath  the  scale,  dissolving  it  sufficiently  to 
loosen  it.  The  best  and  quickest  results  are  obtained  by  heat- 
ing the  pickling  solution,  but  in  no  case  should  the  tempera- 
ture exceed  150  degrees  F.,  as  a  higher  temperature  than  this 
causes  noxious  fumes.  After  the  scale  is  loosened  sufll- 
ciently,  which  generally  requires  from  thirty  minutes  to  an 


hour,  the  parts  should  be  immersed  in  the  hot  soda  solution 
used  for  cleaning  to  remove  all  traces  of  acid.  The  best  re- 
sults are  obtained  by  heating  both  the  pickling  and  soda 
baths. 

Symbol  Po:  Polish. — This  operation  follows  machining  ana 
in  some  cases  heat-treatment  of  the  parts.  The  object  of  pol- 
ishing is  to  obtain  a  smooth  finished  surface  on  the  work.  The 
number  of  polishing  operations  given  the  work  depends  upon 
the  condition  of  the  surface  left  by  machining,  and  also  to 
some  extent  on  the  size  and  shape  of  the  part.  Some  parts, 
such  as  screws  and  other  small  parts,  are  rough-  and  finish- 
polished;  others  slightly  larger  or  of  medium  size  are  given 
three  polishes,  whereas  parts  such  as  the  receiver  pass  through 
as  many  as  four  polishing  operations.  The  polishing  wheels 
vary  in  diameter  from  1  to  18  inches,  depending  upon  the  size 
and  shape  of  the  work.  Small  wheels  of  1  or  2  inches 
diameter  are  made  from  walrus  hide  turned  to  the  form  re- 
quired, but  larger  ones  are  made  with  wooden  cores  to  the 
periphery  of  which  leather  or  walrus  hide  is  glued.  leather 
used  for  covering  wood  core  wheels  is  oak-tanned  triple  ply 
leather  belting  of  the  best  grade.  Walrus  hide  is  used  for 
wheels  of  small  diameter  on  which  a  form  is  turned  that  would 
cause  trouble  if  made  from  belt  leather.  The  speeds  of  the 
wheels  vary  from  4500  to  5000  surface  feet  per  minute,  depend- 
ing upon  the  size  of  the  wheel  and  the  character  and  shape 
of  the  work  being  polished. 

The  grades  of  emery  used  for  polishing  operations  vary  with 
the  condition  of  the  work.  If  the  machining  has  been  properly 
done,  using  cutters  which  have  been  carefully  sharpened,  the 
polishing  operation  is  accomplished  with  the  minimum  of 
labor,  and  a  finer  grade  of  emery  can  be  used.  The  polishing 
operation  on  the  large  parts,  such  as  the  receiver,  comprise 
the  following:  roughing,  first  fining,  second  fining  and  finish- 
ing. In  general,  the  rough-polishing  is  done  with  No.  90 
emery;  the  first  fining  with  No.  120  emery;  the  second  fining 
with  the  wheel  used  for  the  first  fining,  which  has  been  worn 
down  smooth,  or  with  a  new  wheel  charged  with  No.  FF 
emery;  and  the  finishing  with  wheels  charged  with  No.  FF 
emery,  after  being  stoned  down  to  a  smooth  surface  to  avoid 
scratching  the  work.  For  finishing,  the  face  of  the  revolving 
wheel  is  oiled  with  oil-soaked  waste  held  in  thin  cloth  covers. 
Light  machine  oil  is  generally  used  for  this  purpose.  The 
stones  used  for  smoothing  the  surface  of  the  wheel  are  com- 
mon hard  white  pebbles. 

Symbol  ST:  Special  Tempering  (Springs). — This  treatment 
is  given  such  parts  as  coil  springs,  including  the  main  spring, 
sear  spring,  etc.  It  consists  in  immersing  the  work  in  a 
niter  (saltpeter)  bath  which  has  been  heated  to  470  degrees 
F.,  in  which  the  parts  are  allowed  to  remain  until  they  reach 
a  "straw"  color;  they  are  then  removed  and  cleansed  in  water. 
The  special  heat-treatment  of  coil  springs  made  of  music  wire 
is  peculiar  to  the  firearms  industry. 

Symbol  Te:  Temper. — This  treatment  is  given  all  hardened 
parts  in  order  to  relieve  the  strain  set  up  in  the  hardening 
operation.  It  consists  in  placing  the  parts  in  a  wire  basket 
and  immersing  them  in  a  niter  bath  kept  at  the  required  tem- 
perature. In  using  this  symbol,  the  required  temperature  is 
noted  as  a  part  of  the  symbol  itself.  For  example,  the  retain- 
ing bolt  spring,  made  of  vanadium  type  D  mild  steel,  is  tem- 
pered to  750  degrees  F. 

Symbol  Tu:  Tumble. — This  treatment  is  given  to  the  smaller 
parts  in  order  to  remove  the  hardening  scale  and  sharp  edges, 
and  consists  in  placing  the  parts  in  a  tumbling  barrel  together 
with  a  quantity  of  steel  balls  of  various  sizes  in  the  propor- 
tion of  one  peck  of  work  to  two  pecks  of  steel  balls.  Soapy 
water  is  then  poured  into  the  barrel  until  it  rises  about  one 
incli  above  the  surface  of  the  work.  The  amount  of  burnish- 
ing soap  chips  used  for  each  charge  is  about  four  ounces,  and 
this  should  be  dissolved  before  the  water  is  poured  in.  The 
barrel  is  then  rotated  at  about  15  R.  P.  M.  for  a  period  of  from 
one  to  five  hours,  depending  on  the  condition  of  the  work  when 
placed  in  the  barrel  and  the  results  required.  After  tumbUng, 
the  contents  are  removed  by  emptying  onto  a  screen  through 
which  the  balls  pass;  then  the  work  is  washed  in  a  hot  soda 
solution,  after  which  it  is  ready  for  the  succeeding  operations. 
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ItEVIOUS  to  the 
advent  of  smoke- 
less powder,  mili- 
tary rifle  barrels 
were  made  from 
low-carbon  steel, 
and  were  not  heat-treated 
Round  stock  turned  to  the  re- 
quired external  size  and  shape, 
and  drilled,  reamed  and  rifled 
was  generally  used.  Soft  steel 
was  found  unsuitable  for  use 
with  smokeless  powders,  and 
other  steels  containing  higher 
percentages  of  carbon  and  man- 
ganese were  used  to  better 
withstand  the  erosive  effects; 
thus  a  special  steel  known  as 
"smokeless  barrel  steel"  has 
come  into  prominence.  It  is 
recommended  for  this  barrel, 
and  stock  %  inch  in  diameter 
is  used.  These  special  steels 
are  more  difficult  to  work  than 
cold-rolled  steel,  and  various 
methods  have  been  adopted,  not 
only  to  save  material,  but  also 
to  reduce  the  machining  time. 
One  method  is  to  upset  the  end 
of  the  barrel  at  the  breech,  s<i 
that  smaller  diameter  stock 
can  be  used.  Another  Is  to  roll 
the  barrel  tapering  in  a  taper- 
rolling  machine  of  either  the  continuous  or  half-roll  type. 
There  are  two  methods  used  in  taper-rolling  rifle  bar- 
rels, employing  two  distinct  types  of  machines.  The  older 
type,  which  was  first  used  in  the  Springfield  armory  about  the 
time  of  the  Civil  War,  comprises  two  rolls,  shown  by  the  dia- 
gram In  Fig.  24,  with  a  series  of  eleven  grooves  on  their 
periphery.  These  rolls  are  about  20  inches  in  diameter,  and 
the  grooves  are  tapering,  being  practically  the  diameter  of  the 
rough  stock  at  the  beginning  and  gradually  tapering  down 
to  the  end.  The  rolling  starts,  of  course,  at  the  deepest  part 
of  the  groove.  Seven  passes  of  the  bar  through  the  rolls  are 
reiiuired  to  finish  it.  The  bar  is  heated  in  an  oil  furnace  to  a 
temperature  of  about  1380  degrees  P.,  a  low  temperature  being 
fo\iud  to  be  best.  When  the 
bar  has  rea(!hed  the  correct 
temperature,  it  is  quickly  re- 
moved from  the  furnace  and 
placed  in  the  rolling  machine. 
It  requires  two  men  to  oper- 
ate this  rolling  machine;  one 
feeds  the  bar  in  at  the  front 
and  the  other  catches  it  at  the 
roar  and  passes  it  back  again. 
Due  man  has  charge  of  the 
furnace  and  one  operates 
the  drop-hammer  for  straight- 
ening the  barrels.  Straight- 
ening is  done  by  using  an  up- 
per and  lower  die,  each  of 
which  has  a  half  groove  In 
its  surface,  which   Is  slightly 
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longer  than  the  barrel  ana 
made  to  a  similar  taper.  The 
barrel  is  laid  in  the  lower 
groove  and  the  hammer 
dropped  while  the  bar  Is  being 
rotated;  this  acts  as  a  rough 
outside  straightening  opera- 
tion. The  production  from  one 
rolling  machine  is  about  400 
barrels  In  eight  hours,  requir- 
ing the  services  of  four  men. 

This  method  of  rolling,  while 
in  general  use,  has  several  dis- 
advantages. First,  It  requires 
a  skilled  operator  to  accom- 
plish the  work  satisfactorily. 
Second,  it  Is  difficult  to  roll  a 
barrel  straight  because  the 
heated  bar  is  easily  twisted 
while  being  entered  between 
the  grooves  in  the  rolls.  Again, 
the  barrel  rolls  away  from  In- 
stead of  toward  the  operator, 
making  It  difficult  for  him  to 
keep  it  straight  when  passing 
through  the  rolls;  in  addition, 
the  machine  cannot  be  worked 
at  its  full  capacity  because  of 
the  difficulty  of  catching  the 
roll  each  time  it  turns  around. 
The  production,  therefore,  is 
not  as  great  as  that  which  Is 
obtained  by  the  half-roll  ma- 
chine, which  Is  described  in  the  following. 

An  improved  method  of  rolling  rifle  barrels  has  been  devel- 
oped by  the  Ajax  Mfg.  Co.,  Cleveland,  Ohio.  The  chief  ad- 
vantage of  this  method  Is  that  the  barrel  Is  rolled  toward  the 
operator  Instead  of  away  from  him,  and  the  machine  can  be 
operated  by  one  man.  Another  advantage  Is  that  the  work 
can  be  easily  placed  In  position,  and  the  operator  has  no  diffi- 
culty in  "catching  the  rolls."  Placing  the  work  against  the 
stop  also  makes  it  easier  for  the  operator  to  produce  a  straight 
barrel.  Fig.  25  shows  how  this  is  accomplished.  The  method 
of  operating  this  machine  is  to  place  the  heated  barrel  in  the 
guide  and  against  the  stop  when  the  half  rolls  are  furthest 
apart.  Then  as  the  rolls  rotate  they  drive  the  bar  out  In  the 
direction  indicated  by  the  ar- 
row, presenting  It  to  the 
operator,  who  simply  sup- 
ports it  and  prevents  It  from 
dropping  down.  The  most 
convenient  method  is  to  use 
a  bar  of  sufficient  length  to 
make  two  barrels,  and  taper 
It  down  at  each  end,  cutting 
it  apart  in  the  center.  The 
rolls  are  operated  at  30 
R.  P.  M.,  and  for  an  average 
barrel  are  provided  with 
seven  grooves  which  are  of 
practically  the  same  diameter 
as  the  rough  bar  and  grad- 
ually decrease  to  the  smallest 
section  of  the  barrel. 
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The  rolls  used  on  this 
machine  are  provided 
with  both  single-  and 
double  -  adjustment  roll- 
liolders.  The  former  have 
a  vertical  adjustment  to 
allow  for  rolling  different 
diameters  of  stock  and 
to  permit  finishing  the 
rolling  dies  when  they 
become  worn.  The  latter 
have  both  vertical  and  ec- 
centric adjustment.  The 
eccentric  adjustment  is 
accomplished  by  loosen- 
ing the  set-screws  on  one 


Fig.  25.     Ajax  Method  of  rolling  Rifle  Barrels 


to  upset  the  breech  end. 
This  is  accomplished  in 
an  upsetting  and  forging 
machine  and  is  usually 
done  in  one  blow.  Unless 
the  operation  is  handled 
carefully,  however,  one 
blow  is  not  sufneient  to 
give  a  homogeneous  up- 
set, and  it  is  recommend- 
ed that  in  all  cases  two 
blows  be  used.  The  meth- 
od of  accomplishing  this 
is  simple  and  is  described 
briefly  in  the  order  of 
machining  operations  on 


side  of  the  shaft  and  tightening  those  on  the  other  so  as  to 
shift  the  roll  into  an  eccentric  position.  Thus,  straight  an- 
nular grooves  may  be  used  for  rolling  tapers  by  setting  the 
dies  eccentrically  as  shown  by  the  diagram.  The  back-stop 
provided  with  the  machine  regulates  the  length  to  which  the 
stock  is  inserted  between  the  dies,  thus  securing  accuracy  in 
handling.      On    the    average    rifle   barrel,    the    production    ob- 


the  barrel.     All  barrels  are  annealed  after  rolling  and  then 
pickled.     These  operations  have  been  covered  separately. 

Operations  on  Barrel 

The  barrel  is  considered  by  military  experts  to  be  the  most 
vital  part  of  a  rifle,  and  as  such  receives  very  careful  atten- 
tion during  the  process  of  manufacture.  Aside  from  the  char- 
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tained  from  this  machine  is  about  SOO  in  eight  hours,  two 
men  being  employed,  one  to  attend  to  the  furnace  and  the 
other  to  the  rolling  machine. 

Upsetting  Rifle  Barrels 

Another  method  of  making  rifle  barrels  which  applies  par- 
ticularly to  the  barrel   used   on   the   Spanish   Mauser   rifle   is 


acter  of  the  material  used,  the  two  most  important  points 
are  the  concentricity  and  straightness  of  bore.  The  most 
satisfactory  method  of  machining  is  to  start  with  the  bore  and 
then  locate  from  the  bore  for  all  subsequent  external  machin- 
ing operations.  The  following  description,  in  connection 
with  Table  V  and  Figs.  27  to  31,  gives  a  complete  outline 
of  all  the  important  operations  on  this  rifle  barrel. 
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Fig.   26.     Spanish  Mauser  Rifle  Barrel  and  Sight  Ba 
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DRILL   BORE 


Fig.  27.      Operations 


RiOc  Barrel 


Operation  1:  Cut  Off. — This  operation  is  accomplished  In  a 
cold-sawing  machine  in  which  six  bars  are  held  at  one  setting. 
A  high-speed  steel  inserted-tooth  saw  should  be  used. 

Operation  2:  Upset  Breech  End. — This  operation  is  accom- 
plished in  a  two-inch  upsetting  and  forging  machine.  The 
bars  of  stock  are  placed  in  a  gas  furnace  and  heated  on  one 
end  for  a  distance  of  about  six  to  eight  inches,  to  approxi- 
mately 1500  to  1600  degrees  P.  One  operator  is  required  to 
attend  to  the  furnace  and  the  other  to  operate  the  forging 
machine.  On  this  size  of  upset  one  blow  is  generally  sufficient, 
but  in  order  to  secure  a  more  homogeneous  structure,  it  is 
advisable  to  give  the  work  two  blows.  The  hourly  production, 
employing  two  men,  one  furnace  and  one  machine,  is  about  135 
pieces. 

Operation  S:  Anneal  and  Pickle. — Annealing  of  the  rifle  bar- 
rels is  done  In  a  muffle  furnace.     The  barrels  are  heated  In 


the  furnace  until  they  reach  a  uniform  temperature  of  from 
1200  to  1300  degrees  F.  throughout,  and  are  then  removed  and 
placed  in  a  sand  box  to  cool  off  slowly.  (See  also  "Anneal.") 
The  pickling  is  necessary  to  remove  the  scale  formed  in  an- 
nealing and  facilitate  machining.     (See  "Pickle.") 

Operation  i:  Turn.  Face  and  Center  Breech  End. — This  Is  a 
preparatory  machining  operation.  The  end  of  the  barrel  is 
turned  down  at  the  breech  so  that  It  can  be  held  in  the  bush- 
ing in  the  barrel  drilling  machine.  The  centering  is  done  to 
facilitate  starting  the  oil-tube  drill.  The  work  is  gripped  in 
an  air  chuck  and  the  machining  operations  are  performed  from 
the  turret  and  cross-slides. 

Operation  .'>:  Straighten  Outside. — In  order  to  reduce  the 
amount  of  subsequent  straightening,  it  is  advisable,  previous 
to  drilling  the  bore,  to  straighten  the  outside  surface  of  the 
barrel.    This  is  accomplished  in  the  usual  manner  by  placing 
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ed) 


the  bar  on  a  support  and  striking  it  where  crooked  with  a 
hammer.  It  is  then  rolled  on  parallel  strips  to  determine 
whether  it  is  straight  or  not. 

Operation  6:  Drill. — This  operation  is  performed  on  a  stand- 
ard barrel  drilling  machine,  the  barrel  rotating  instead  of  the 
drill.  The  barrel  is  rotated  at  a  high  rate  of  speed — about  1760 
R.  P.  M.— and  the  forward  feed  of  the  drill  is  about  0.00057 
inch  per  revolution  of  the  work.  Good  lard  oil  or  other  effec- 
tive cooling  lubricants  are  forced  through  the  drill  at  a  pres- 
sure of  about  450  pounds.  This  high  pressure  is  necessary  in 
order  to  forc«  the  chips  back  through  the  groove  in  the  drill. 

Operation  7:  Ream  Bore,  Rough. — This  operation  is  per- 
formed in  a  regular  gun  barrel  reaming  machine  which  differs 
from  the  drilling  machine  in  that  the  work  is  held  stationary 
and  the  reamer  rotated.  The  most  satisfactory  method  of 
reaming  a  gun  barrel  is  to  hold  the  barrel  in  a  "floating"  fix- 
ture, and  then  draw  instead  of  push  the  reamer  through.  This 
facilitates  reaming  and  reduces  the  liability  of  producing  a 
bore  with  reamer  rings  in  it.  The  reamer  is  held  in  a  chuck, 
and  is  generally  of  the  four-fluted  type,  with  teeth  having  a 
negative  rake. 

Operation  S:  Countersink  Each  End. — This  operation  is  gen- 


erally accomplished  on  a  double-head  centering  machine  of  the 
"Whiton"  type.  The  work  is  held  in  a  "floating"  fixture  in  the 
center,  and  a  countersinking  tool  in  each  spindle  countersinks 
the  bore  to  provide  centers  for  turning. 

Operation  9:  Spot-turn. — This  operation  is  accomplished  in 
an  engine  lathe,  and  the  object  is  to  provide  a  center  point  by 
which  the  barrel  can  be  supported  by  a  steadyrest  when  rough- 
turning.  Owing  to  the  flexibility  of  the  barrel,  this  operation 
cannot  be  accomplished  very  readily,  and  care  should  be  taken 
to  see  that  all  barrels  are  turned  to  the  correct  diameter. 

Operation  10:  Rough-turn. — This  is  done  in  a  regular  gun 
barrel  turning  lathe,  in  which  the  barrel  is  held  on  centers, 
and  supported  by  a  steadyrest  at  the  center.  Two  cross-slides 
carry  the  turning  tools.  One  operates  at  the  muzzle  end,  and 
the  other  on  the  opposite  side  of  the  steadyrest,  working 
toward  the  breech  end. 

Operation  11:  Straighten  Interior. — This  operation  is  accom- 
plished by  hand  by  a  barrel  straightener.  There  are  two  meth- 
ods in  general  use.  The  first  known  as  the  "line  shadow" 
method  is  the  older,  but  is  still  used  in  many  rifle  barrel 
plants.  A  strip  of  wood  nailed  across  a  ground  glass  placed 
over  the  window  casts  two  shadows  down  the  bore  of  the 
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Fig.  31.     Oporationi  on  Spanish  Mauser  Riflo  Barrel  (Continued) 


barrel.  Any  bend  or  curvature  in  these  line  shadows  indi- 
cates a  corresponding  lack  of  straightness  at  that  point  in  the 
bore.  The  barrel  is  then  straightened  until  the  shadows  are 
parallel.  This  method  requires  the  barrel  to  be  reversed,  be- 
cause the  shadows  diffuse  at  a  distance  a  little  beyond  the 
center  of  the  barrel.  The  more  modem  method  is  that  known 
as  the  "concentric  ring"  method.  In  this,  a  lens  is  placed  in 
the  muzzle  of  the  barrel,  which  is  covered  with  cement  through 
which  a  circle  is  scratched  to  the  glass.  When  the  barrel  is 
held  up  to  the  light,  a  series  of  rings  appears  in  the  bore  of 
the  barrel.  By  suitable  regulation  of  the  amount  of  light  per- 
mitted to  strike  the  muzzle,  this  can  be  made  an  extremely 
delicate  test,  and  the  slightest  want  of  concentricity  is  an  indi- 
cation that  some  correction  is  needed.  For  further  informa- 
tion on  this  subject,  see  article  entitled  "Drilling,  Reaming  and 
Straightening  Rifle  Barrels"  in  another  part  of  this  number. 

Operation  12:  Ream  Jioir,  First  Finish. — This  operation  is 
accomplished  in  a  similar  manner  to  Operation  7. 

Operation  J3:  Turn  Breech  End. — This  operation  consists  in 
reducing  the  diameter  at  the  breech  end  which  is  subsequently 
to  be  threaded,  facing  the  end,  under-cutting  at  the  shoulder, 
and  turning  that  portion  not  turned  in  the  previous  operations. 

Operation  l.'i:  Grind  Shoulder  on  Muzzle. — This  operation  is 
performed  in  a  plain  cylindrical  grinding  machine  and  con- 
sists in  grinding  that  portion  of  the  muzzle  end  on  which  the 
front  sight  base  is  to  be  soldered.  This  diameter  is  ground 
by  feeding  the  wheel  straight  in  on  the  work  without  any 
lateral  traverse. 

Operation  15:  Grind,  Second  Settintj. — This  operation  is  also 
performed  in  a  plain  cylindrical  grinding  machine,  and  con- 
sists in  grinding  the  portion  extending  from  the  shoulder  at 
the  muzzle  end  up  to  the  first  increase  in  diameter.  This 
operation  is  done  by  traverse  grinding. 

Operation  Hi:  Grind,  Finish. — This  is  also  done  In  a  plain 
cylindrical  grinding  machine  and  consists  in  finish-grinding 
the  last  long  shoulder  on  the  barrel. 

Operation  17:  Ream  Bore.  Finish. — This  operation  is  per- 
formed in  a  similar  manner  to  Operation  7,  except  that  a 
square  reamer  is  used.  Oil  is  placed  on  the  reamer,  and  a 
rosewood  shim  is  held  in  one  of  the  grooves  by  a  washer. 
This  shim  backs  up  the  reamer  and  keeps  the  cutting  edge 
at  all  times  in  contact  with  the  work.  The  square  type  of 
reamer  is  one  of  the  oldest  reamers  used  for  this  operation, 
and  is  conceded  to  be  the  most  satisfactory.  This  operation 
should  bo  very  carefully  handled.  The  gaging  is  done  by  drop- 
ping a  plug  0.275  inch  diameter,  and  six  inches  long,  through 
the  entire  length  of  the  barrel.  The  gage  must  not  be  forced 
through,  but  must  drop  through  freely  from  Its  own  weight. 

Operation  18:  Straiflhten  Interior. — This  Is  handled  in  the 
same  manner  as  Operation  11,  but  must  be  much  more  care- 
fully done,  as  it  is  the  linnl  straightening  operation. 

Operation   19:  Rifle. — This   operation   is  accomplished   in  a 


regular  barrel  rifling  machine.  Two  different  types  of  cutters 
are  used  for  this  work — one  known  as  the  "scrape,"  and  the 
other  as  the  "hook"  cutter.  Some  authorities  claim  that  the 
scrape  cutter  gives  the  best  results,  but  this  is  not  agreed 
upon.  It  is  certain,  however,  that  the  hook  cutter  works  much 
better  than  the  scrape  type.  The  former  works  on  the  return 
stroke,  and  the  latter  works  on  both  forward  and  return 
strokes,  but  takes  much  lighter  cuts. 

Operation  20:  Counterbore  and  Ream  Chamher. — This  opera- 
tion is  accomplished  in  a  barrel  chambering  machine,  using 
counterbores  and  reamers.  The  usual  practice  is  to  use  one 
counterbore  of  the  eccentrically  relieved  type,  having  three 
diameters,  and  then  finish  the  bore  by  using  four  reamers, 
each  slightly  larger  than  the  foregoing,  the  final  one  covering 
all  diameters.  This  operation  must  be  very  carefully  bandied, 
to  make  the  chamber  concentric  with  the  bore  and  also  to 
prevent  throw^ing  up  burrs  into  the  rifling  grooves,  which 
would  necessitate  lapping.  The  most  satisfactory  gun  barrel 
is  one  that  has  a  machine-finished  bore — not  lapped. 

Operation  21:  Finish  iluzzle  End.— This  operation,  per- 
formed in  a  gun  barrel  chambering  machine,  consists  in  using 
an  eccentrically  relieved  cutter,  which  chamfers  the  inside 
and  outside  of  the  muzzle  end.  in  order  to  prevent  the  forma- 
tion of  burrs. 

Operation  22:  Mill  Thread  for  fiecelifr.— This  operation  Is 
accomplished  in  a  thread  milling  machine  employing  a  special 
fixture. 

Operation  2.?;  Mark  Inscriptions. — This  is  done  in  a  Xoble  A. 
Westbrook  marking  machine,  using  a  roll  stamp  on  which  the 
required  inscriptions  are  cut  in  relief. 

Operation  2.',:  Polish. — This  operation  is  accomplished  on 
a  polishing  lathe  and  consists  in  using  two  different  grain 
sizes  of  emery  glued  to  a  leather-faced  wheel.  For  the  rough- 
ing operation.  No.  60  emery  is  used,  and  for  the  finishing. 
No.  90.  The  speed  of  the  wheel  is  about  3500  revolutions  per 
minute. 

Operation  25:  Brown.— See  "Brown." 

Operation  2G:  Polish  Muzzle— This  operation  Is  accom- 
plished by  gripping  the  barrel  in  a  screw  shaving  machine  and 
using  No.  120  emery  cloth  to  brighten  up  the  muzrie. 

OPERATIONS  ON  FRONT  SIGHT 
The  front  sight  (see  Fig.  32>.  which  Is  subjected  to  very 
little  wear,  is  made  from  a  bar  of  gun  steel,  and  for  the  pre- 
liminary operations  Is  cut  off  into  lengths  of  five  inches.  Thes« 
bars,  which  should  preferably  be  of  cold-rolled.  reoun^Iar 
stock.  12  by  11/32  Inch,  are  ground  all  over  preparatory  to 
milling.  After  rough-milling  to  form  the  blade,  the  bar  Is  cut 
up  Into  ten  parts  and  at  the  same  time  the  doveUil  Is  rough- 
milled.  The  previously  ground  surfaces  act  as  locating  and 
gaging  surfaces  in  the  subsequent  operations.  For  additional 
details,  such  a.«  f.^.'il*;   sn.-^ii  and  production,  see  Table  VI. 
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Fig.  32.     Rear  and  Front  Sight  Parts 

Operation  1:  Cut  into  Lengths  of  5  Inches. — This  operation 
is  accomplished  on  a  cutting-off  machine  that  holds  six  bars 
at  once,  using  a  high-speed  steel  insertedtooth  saw. 

Operation  2:  Grind  Top  and  Bottom. — This  is  done  on  a 
Blanchard  vertical  surface  grinder,  using  a  magnetic  chuck 
that  has  an  outside  retaining  ring  and  holds  eighty  pieces. 
0.010  to  0.015  inch  is  removed  from  each  side,  the  limit  being 
0.002  inch.     The  wheel  used  is  silicate,  corundum,  grain   30, 
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grade  -l^,  16  inches  diameter,  li/o  inch  width  of  rim.  The  table 
feed  is  roughing,  17  R.  P.  M.;  finishing,  5  R.  P.  M.  The  depth 
of  cut  per  revolution  of  work-table  is  0.001  inch;  production, 
400  to  500  per  hour,  for  each  side. 

Operation  3:  Grind  Right-  and  Left-hand  Sides.— This  opera- 
tion is  also  accomplished  on  a  Blanchard  vertical  surface 
grinder,  under  the  same  conditions  as  Operation  2. 

Operation  J,:  Mill  Blade  and  Top.— This  operation  is  done  on 
a  Lincoln  type  milling  machine,  using  a  special  fixture  that 
holds  two  5-inch  strips.  A  gang  of  three  form  cutters  is  used 
which  rough-mills  the  tapered  sides,  top  and  shoulder. 

Operation  5:  Cut  Off  from  Bar  and  Mill  Dovetail.  Rough.— 


This  operation  is  accomplished  on  a  Lincoln  type  milling  ma- 
chine, using  a  special  fixture  that  holds  two  pieces.  In  the 
clamping  jaws  of  the  fixture  are  slots  through  which  the 
cutting-off  saws  pass. 

Operation  (!:  Mill  Front  and  Rear  Ends. — This  is  accom- 
plished on  a  Lincoln  type  milling  machine,  using  a  fixture  that 
holds  two  pieces.     The  ends  are  milled  by  straddle-milling. 

Operation  7:  Mill  Angles  of  Dovetail  Projection. — This  opera- 
tion is  accomplished  in  a  hand  milling  machine,  using  a  special 
indexing  fixture  in  which  the  work  can  be  Indexed  so  that 
both  sides  of  the  dovetail  can  be  milled  at  one  clamping  of 
the  work. 

Operation  8:  Mill  Angle  on  Top. — This  is  accomplished  in 
a  hand  milling  machine,  using  special  vise  jaws  in  which  the 
work  is  held  at  an  angle  to  the  travel  of  the  table;  one  piece 
is  milled  at  a  time. 

Operation  0:  Mill  Right-hand  Angular  Side. — This  operation 
is  done  in  a  hand  milling  machine,  in  which  the  work  is  held 
in  special  vise  jaws  at  an  angle  to  the  surface  of  the  table. 

Operation  10:  Mill  Left-hand  Angular  Side. — This  operation 
is  handled  in  the  same  manner  as  Operation  9. 

Operation  11:  Mill  Dovetail  Corners. — This  is  done  in  a  hand 
milling  machine,  using  a  special  rotary  fixture  with  a  former 
on  the  table  for  controlling  the  movement  of  the  cutter-head. 

Operation  12:  File  Corners  and  Burr. — This  is  a  hand  opera- 
tion. 

Operation  13:  Polish. — See  "Polish." 

Operation  H:  Blue. — See  "Blue — Niter  Bath  Process." 

OPERATIONS  ON  FRONT  SIGHT  BASE 
The  front  sight  base  (see  Fig.  26)  is  made  from  a  I'^-inch 
round  bar  of  gun  steel  stock,  the  first  operation  being  ac- 
complished in  an  automatic  screw  machine  of  the  multiple- 
spindle  type.  The  hole  and  one  end  are  then  used  as  locating 
and  gaging  points  in  subsequent  operations.  For  milling  the 
dovetail  slot  in  the  top,  however,  a  third  location  point  is 
necessary,  the  right-hand  side  being  used  for  this  purpose. 
For  additional  details,  such  as  feeds,  speeds  and  production, 
see  Table  VIL 

Operation  1:  Drill,  Ream.  Face  and  Cut  Off. — This  operation 
is   accomplished    in   a   multiple-spindle   automatic   screw   ma- 

TABLE  VII.    OPERATIONS  ON  FRONT  SIGHT  BASE- 
PART  NO.  3 
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chine,  in  which  the  work  is  held  by  eccentric  chucks.  A 
straight-blade  type  of  cut-off  tool  is  used. 

Operation  2:  Face  Opposite  End  to  Length. — This  operation 
is  accomplished  in  a  Blanchard  vertical  surface  grinder,  using 
a  magnetic  chuck  which  lias  a  retaining  ring  that  surrounds 
the  work.  Four  hundred  pieces  can  be  held  at  one  time  on 
the  chuck;  the  amount  removed  from  one  side  is  0.010  inch 
and  the  limit  is  — 0.002  inch.  A  corundum  wheel,  grain  30, 
grade  %,  silicate,  1%  inch  face,  16  inches  in  diameter,  is  used. 
The  table  speed,  roughing,  is  17  U.  P.  M.;  finishing,  5  R.  P.  M. 
The  depth  of  cut  per  revolution  of  work  is  0.001  inch. 

Operation  S:  Mill  Right-  and  Left-hand  Outline  and  Top. — 
This  operation  is  accomplished  in  a  Lincoln  type  milling  ma- 
chine, using  a  special  fixture  that  holds  two  pieces.  The  right- 
hand  side,  top,  and  half  of  the  circular  section  is  milled  on 
one  side  of  the  fixture  and  the  left-hand  side  and  the  remainder 
of  the  circular  section  is  machined  on  the  opposite  side  of 
the  fixture,  one  piece  being  completed  at  each  traverse  of  the 
table.  The  fixture  used  is  made  with  one  side  adjustable  so 
as  to  take  care  of  variations  in  diameter  of  the  cutters.  High- 
speed steel,  eccentrically  relieved,  interlocking  form-milling 
cutters  are  used. 

Operation  //.•  Mill  Sight  Slot,  Rough. — This  operation  is  also 
accomplished  in  a  Lincoln  type  milling  machine,  using  a  fix- 
ture that  holds  two  pieces.  The  work  is  done  by  an  ordinary 
plain  cutter  without  any  teeth  on  the  sides.  The  same  type  of 
fixture  is  used  as  for  Operation  3. 

Operation  .";.•  Mill  Sight  Slot  Dovetail.  Finish. — This  opera- 
tion is  accomplished  in  a  hand  milling  machine,  using  a  special 
fixture  and  a  T-shape  dovetail  cutter. 

Operation  6:  File  Corners  and  Burr. — This  is  a  hand  opera- 
tion. 

Operation  7;  Polish. — See  "Polish." 

Operation  8:  Blue. — See  "Blue — Niter  Bath  Process." 

OPERATIONS  ON    REAR  SIGHT  BASE 

The  rear  sight  base  (see  F'ig.  26)  is  a  drop-forging  made 
from  a  1%-inch  diameter  round  bar  of  hot-rolled  gun  steel. 
After  drop-forging,  trimniing,  annealing  and  pickling,  the  first 
machining  operation  consists  in  drilling  and  reaming  the  hole 
and  facing  the  large  end  in  a  hand  screw  machine.  In  all  sub- 
sequent operations,  the  hole  and  the  large  end  act  as  locating 
and  gaging  points,  except  when  machining  the  slot,  when  the 
right-hand  side  also  serves  as  a  third  locating  point.  For  ad- 
ditional details,  such  as  feeds,  speeds  and  production,  sec 
Table  VIII. 

Operation  1:  Drop-Jorge  and  Trim. — This  operation  is  per- 
formed under  an  800-pound  drop-hammer,  a  roughing  or  break- 
ing-down and  finishing  impression  being  necessary.  The  forg- 
ing is  trimmed  while  hot  and  cut  oft  the  bar. 

Operation  2:  Anneal  and  Pickle. — See  "Anneal"  and 
"Pickle." 

Operation  S:  Drill,  Ream  and  Face. — This  operation  is  ac- 
complished in  a  hand  screw  machine,  the  work  being  gripped 
in  an  air  chuck  provided  with  special  shaped  jaws  to  grip 
the  piece  securely. 

Operation  .J.-  Face  Front  End  to  Length. — This  operation  is 
accomplished  in  a  screw  shaving  machine,  the  work  being 
held  on  a  hardened  and  ground  expanding  mandrel  and  forced 
up  against  the  shoulder;  the  facing  is  done  by  a  tool  on  the 
cross-slide. 

Operatlo7i  5:  Mill  Top  Face. — This  operation  is  performed  in 
a  Lincoln  type  power  milling  machine,  provided  with  a 
special  fixture  for  holding  two  pieces. 

Operation  0:  Sweep-mill  Out.iidc  of  Body. — This  Is  done  in 
a  Lincoln  type  milling  machine,  the  fixture  being  designed  to 
hold  two  pieces  and  rotated  by  a  rack  on  the  bed. 

Operation  7:  S^vccpmill  Rear  End  of  Body. — The  same  re- 
marks apply  here  as  in  Operation  6. 

Operation  S:  Mill  Sight  Leaf  Hinge  Lugs  and  Sides. — This 
operation  is  accomplished  in  a  Lincoln  type  milling  machine,  a 
fixture  being  provided  that  holds  two  pieces. 

Operation  9:  Profile  Clearance  Cut  for  Sight  Leaf  Spring 
Oroove,  Rough. — This  operation  is  done  In  a  single-spindle 
profiling  maclvine  provided  with  a  former  for  controlling  the 
movement  of  the  end-mill.     This   former   is   provided   with   a 
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shoulder,  enabling  two  depths  of  milling  cuts  to  be  made. 

Operation  10:  Shave  Clearance  Cut  for  Sight  Leaf. — This 
operation  is  accomplished  in  a  Pratt  &  Whitney  vertical  bench 
shaving  machine,  using  a  special  fixture  for  holding  the  work. 

Operation  11:  Profile  Sight  Leaf  Spring  Groove.  Finish. — 
This  operation  Is  performed  on  a  stngle-spindle  profiling 
machine. 

Operation  U:  Mill  Sight  Leaf  Retaining  Slots. — This  opera- 
tion Is  accomplished  In  a  hand  milling  machine,  using  a  special 
fixture  for  holding  the  work.  The  milling  is  done  with  a 
T-shaped  cutter. 

Operation  IS:  Drill  and  Ream  Sight  Leaf  Pin  Hole.— This  Is 
accomplished  in  a  two-spindle  sensitive  drilling  machine,  the 
work  being  held  in  a  special  Jig  so  that  the  drilling  can  be  ac- 
complished  from   one  side  and   the  reaming   from   the  other. 

Operation  /.}.•  File  and  Burr. — This  Is  a  hand  operation. 

Operation  }.'>:  Stamp. — This  operation  consists  In  stamping 
the  part  number  on  the  work  by  hand  stamps. 

Operation  16:  Polish. — See  "Polish." 

Operation  17:  Blue. — See  "Blue — -Vlter  Bath  Process." 

OPERATIONS  ON  REAR  SIGHT  LEAF 

The  rear  sight  leaf  (see  Fig.  32)  is  made  from  a  rectangular 
bar  of  cold-rolled  gun  steel,  1/2  by  15  '16  Inch.  The  first  opera- 
tion, which  is  cutting  these  strips  Into  pieces  of  the  desired 
length,  can  be  accomplished  either  In  a  punch  press  or  In  a 
cuttlng-otf  machine.  In  this  case  a  punch  press  Is  specified. 
The  following  operations  consist  in  grinding  the  right-  and 
left-hand  edges,  which  Is  done  on  a  Blanchard  vertical  surface 
grinder.     These  finish-ground   surfaces  act  as  locating  points 
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for  the  subsequent  milling  operations.  For  additional  details, 
such  as  feeds,  speeds  and  production,  see  Table  IX. 

Operation  1:  Cut  Off  to  Length. — This  operation  is  accom- 
plished in  a  punch  press,  using  a  shearing  punch  and  die. 

Operation  2:  Grind  Right-  and  Left-hand  Edges.— This  is 
done  in  a  Blanchard  vertical  surface  grinder  by  holding  the 
work  on  a  magnetic  chuck.  About  eighty  pieces  are  held  on 
the  chuck  at  one  time,  and  the  grinding  is  done  with  a  silicate, 
;orundum  wheel,  grain  30,  grade  %,  16  inches  in  diameter 
by  1%  inch  rim.  The  table  speed  is  roughing,  17  R.  P.  M.; 
finishing,  5  R.  P.  M.  The  down  feed  of  the  wheel  is  0.0012  inch 
per  revolution  of  the  table,  and  from  0.010  to  0.015  inch  is 
ground  from  each  side. 

Operation  3:  Mill  Top  Face,  Ends  and  Sight  Lug,  Rough. — 
This  operation  is  accomplished  in  a  Lincoln  type  milling  ma- 
chine, using  special  vise  jaws  that  hold  two  pieces. 

TABLE  IX.    OPERATIONS  ON  REAR  SIGHT  LEAF-PART  NO.  7 
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Operation  J/:  Mill  Bottom' Face  and  Ends,  Rough. — This  is 
accomplished  on  a  Lincoln  type  milling  machine,  using  a 
special  fixture  fitted  up  with  vise  jaws  for  holding  two  pieces 
at  one  setting.    One  side  of  the  fixture  is  made  adjustable. 

Operation  5:  Mill  Top  Face,  Finish. — This  operation  is  ac- 
complished in  a  similar  manner  to  Operation  4,  a  special  fix- 
ture with  one  adjustable  side  being  used. 

Operation  G:  Mill  Joint  Cut  07i  Lower  End. — This  is  done  in 
a  Lincoln  type  milling  machine,  using  a  special  fixture  with 
jaws  that  hold  two  pieces.     The  hinge  joint  is  straddle-milled. 


Operation  7:  Mill  Spring  and  Sighting  Opening. — This  opera- 
tion is  accomplished  in  a  hand  milling  machine  provided  with 
a  fixture  that  has  special  jaws  holding  one  piece.  An  end- 
milling  cutter  is  used  for  making  the  cut,  and  a  former  on  the 
fixture  controls  its  movement. 

Operation  8:  Shave  Spring  and  Sighting  Opening. — This 
operation  is  accomplished  in  a  Pratt  &  Whitney  vertical  bench 
shaving  machine  provided  with  a  special  fixture  for  holding 
one  piece. 

Operation  9:  Shave  Spring  Angle  on  Lower  End. — This  is  ac- 
complished in  a  similar  manner  to  Operation  8. 

Operation  10:  Drill  and  Ream  Joint  Pin  Hole  and  Drill  Stop 
Screw  Hole. — These  operations  are  accomplished  on  a  three- 
spindle  sensitive  drilling  machine,  using  a  special  jig  for  hold- 
ing the  work. 

Operation  11:  Tap  Stop  Screw  Hole. — This  is  done  in  a  bench 
tapping  machine,  using  a  simple  jig. 

Operation  12:  Mill  Clearance  Cut  for  Sight. — This  operation 
is  accomplished  in  a  hand  milling  machine,  using  a  fixture 
provided  with  special  vise  jaws,  holding  one  piece.  An  end- 
milling  cutter  is  used  to  take  the  cut. 

Operation  13:  Mill  Sight  Notch. — This  is  done  in  a  hand 
milling  machine,  using  special  jaws  for  holding  the  work. 

Operation  IJ/:  Mill  Notches  in  Right-hand  Side. — This  opera- 
tion is  accomplished  in  a  hand  milling  machine,  using  special 
jaws  for  holding  one  piece  and  a  gang  of  slitting  cutters  on 
the  arbor. 

Operation  15:  Mill  Graduations  in  Left-hand  Side. — This 
operation  is  accomplished  in  a  hand  milling  machine,  in  a 
similar  manner  to  Operation  14,  with  the  exception  that  the 
work  is  held  with  the  flat  instead  of  the  edge  up. 

Operation  16:  Mill  Graduations  in  Right-hand  Side. — This 
operation  is  similar  to  Operation  15. 

Operation  17:  Engrave  Figures. — This  is  accomplished  in  a 
Gorton  No.  lA  engraving  machine,  using  a  special  fixture  for 
holding  the  work. 

Operation  IS:  File  Corners  and  Burr. — This  is  a  hand  opera- 
tion. 

Operation  19:  Polish. — See  "Polish." 

Operation  20:  Blue. — See  "Blue — Niter  Bath  Process." 

OPERATIONS  ON  REAR  SIGHT  LEAF  SPRING 

The  rear  sight  leaf  spring  is  made  from  a  hot-rolled  Vi  by  % 
inch  bar  of  vanadium  type  D  steel.  (See  Fig.  32.)  The  first 
operation  is  cutting  off  to  approximate  length  in  a  punch  press 
with  a  shearing  punch  and  die.  The  next  operation  is  to  grind 
the  right-  and  left-hand  sides  to  bring  the  piece  to  the  required 
width.  The  piece  is  then  milled  to  shape,  using  the  previously 
ground  sides  as  locating  points.     See  Table  X  for  feeds,  etc. 

Operation  1:  Cut  Off  to  Length. — This  operation  is  accom- 
plished in  a  punch  press,  using  a  shearing  punch  and  die,  the 
press  operating  at  60  strokes  per  minute.  A  stop  in  the  die 
controls  the  length  of  the  piece. 

Operation  2:  Grind  Right-hand  Side. — This  operation  is  done 
on  a  Blanchard  vertical  surface  grinder,  holding  150  pieces  on 
the  chuck  inside  of  a  retaining  ring.  The  wheel  used  for  this 
purpose  is  16  inches  in  diameter,  rotating  at  4190  surface  feet 
per  minute,  1%  inch  rim,  grain  58-24,  grade  1,  corundum,  sili- 
cate. The  down  feed  of  the  cutter-head  is  0.0012  inch  per  revo- 
lution of  the  table.  The  table  speeds  are  17  R.  P.  M.,  roughing; 
5  R.  P.  M.  finishing. 

Operation  3:  Grind  Left-hand  Side. — This  operation  Is  ac- 
complished in  a  similar  manner  to  Operation  2. 

Operation  4:  Mill  Bottom  and  Face  Ends  to  Length. — This  is 
accomplished  in  a  Lincoln  type  milling  machine  with  a  quick- 
acting  vise  provided  with  special  jaws  in  which  two  pieces  are 
held  side  by  side.     Highspeed  steel  milling  cutters  are  used. 

Oprnition  .5;  Mill  Top  Faces  and  Sides  of  Boss.  Rough. — This 
operation  is  performed  in  a  Lincoln  type  milling  machine 
carrying  a  quick-acting  vise  provided  with  special  jaws 
that  hold  two  pieces.  This  cut  leaves  about  1/32  to  3/64  inch 
to  be  removed  by  the  finishing  cut. 

Operation  6:  Mill  Top  Faces  and  Sides  of  Boss.  Finish. — This 
operation  is  similar  to  Operation  5,  with  the  exception  that 
the  cutter  for  the  top  of  the  spring  is  made  to  cut  the  desired 
angle  on  the  top. 
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TABLE  X.    OPERATIONS  ON  REAR  SIGHT  LEAF  SPRING- 
PART  NO.  8 
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Operation  1 :  Straddle-mill  tfidcs  of  Boss. — This  operation  is 
accomplislied  in  a  hand  milling  machine,  one  piece  being  held 
at  a  time  in  special  vise  jaws. 

Operation  S:  Mill  Dovetail  Slots  in  liif/ht-  and  Left-hand 
Sides  of  Boss. — This  operation  is  accomplished  in  a  hand  mill- 
ing machine  provided  with  an  index  milling  fixture. 

Operation  9:  Mill  Clearance  Cut  on  Right-hand  Side  of  Tang. 
— This  is  accomplished  in  a  hand  milling  machine,  using  spe- 
cial vise  Jaws  for  holding  the  work. 

Operation  10:  Mill  Clearance  Cut  on  Left-hand  Side  of  Tang. 
— This  is  similar  to  Operation  9. 

Operation  11:  Mill  Clearance  Cut  in  Loner  Face  of  Tang. — 
This  operation  is  accomplished  in  a  hand  milling  machine, 
using  special  vise  jaws  that  hold  the  work  at  the  required 
angle. 

Operation  12:  Drill  and  Countersink  Screio  Hole. — This  is 
done  in  a  one-spindle  drilling  machine,  holding  the  work  in  a 
simple  jig  and  using  a  combination  drill  and  countersink. 

Operation  IS:  Tap  t'ircic  Hole. — This  operation  is  accom- 
plished in  a  one-spindle  lapping  machine. 

Operation  i.J;  Bend  to  Shape. — This  operation  is  accom- 
plished in  a  punch  press,  using  a  bending  punch  and  die. 

Operation  l'>:  Stamp. — This  consists  in  stamping  the  num- 
ber on  the  part. 

Operation  Id:  File  and  Burr. — This  is  a  hand  operation. 

Operation  11:  PoKs/i.— See  "Polish." 

Operation  IS:  Harden  and  Temper. — See  "Harden"  and 
"Temper." 

OPERATIONS  ON   REAR  SIGHT  SLIDE 

The  rear  sight  slide  is  made  from  a  1  3  S  by  5  16  inch  bar  of 
hot-drawn    pun    steel    (see    Fig.    321.    which    is   cut    up    into 


lengths  of  3  inches,  sufficient  to  make  five  pieces.  The  next 
operation  consists  in  milling  one  edge  to  facilitate  clamping, 
after  which  the  large  slot  and  bottom  surface  are  rough-milled. 
In  the  subsequent  operations,  the  slot  and  the  lower  edge  act 
as  locating  points  for  performing  the  various  milling  opera- 
tions. On  some  of  the  operations,  however,  the  bottom  surface, 
one  edge,  and  one  end  are  used  as  locating  and  gaging  points. 

Operation  1:  Cut  Off  into  3-inch  Lengths. — This  operation  is 
performed  in  a  punch  press,  using  a  shearing  punch  and  die. 

Operation  2:  Mill  One  Edge. — This  is  accomplished  in  a 
Lincoln  type  milling  machine,  using  special  vise  jaws  that 
hold  six  pieces  in  group  formation. 

Operation  3:  Mill  Bottom  Surface  and  Slot,  Rough. — This 
operation  is  done  in  a  Lincoln  type  milling  machine,  using  a 
special  vise  that  holds  two  pieces.  This  vise  is  designed  with 
two  adjustable  clamping  jaws  and  one  center  stationary  jaw. 

TABLE  XI.    OPERATIONS  ON  REAR  SIGHT  SLIDE- 
PART  NO.   1  1 
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TABLE  XII.    OPERATIONS  ON  MISCELLANEOUS  SIGHT 
PARTS  AND  CLEANING  ROD 
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See    text 
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1 

6 

Form  and  thread 
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G 
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45 
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6 
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3 
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IS 
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3 
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1 

14 
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2 

34 
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1 

15 
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Slotting  attachment 

320 

3 

15 
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500 

1 

15 

Blue 

See  text 

Operation  4-'  Grind  Top  Surface. — This  is  accomplislied  ou  a 
Blanehard  vertical  surface  grinder  by  lidding  eighty  pieces 
on  the  magnetic  chuck  inside  of  a  retaining  ring.  The  wheel 
used  is  16  inches  diameter,  1%  inch  rim,  and  runs  at  4190 
surface  feet  per  minute.  The  wheel  used  is  corundum,  silicate, 
grain  24,  grade  1.  The  depth  of  cut  is  0.0012  inch  per  revolu- 
tion of  the  work-table.  The  speed  of  the  work-table  is  13 
R.  P.  M.,  roughing;  5  R.  P.  M.,  finishing. 

Operation  5:  Cut  Off  to  Length. — This  operation  is  performed 
on  a  Lincoln  type  milling  machine,  using  special  vise  jaws 
that  hold  two  pieces.  Four  saws  1/16  inch  wide  are  used  to 
cut  off  these  pieces,  and  at  the  same  time  two  milling  cutters 
at  each  end  face  off  the  rough  ends  of  the  bars.  The  jaws  are 
slotted  to  clear  the  saws. 

Operation  (S:  Mill  Bottom  Edge. — This  operation  is  accom- 
plished in  a  Lincoln  type  milling  machine,  using  vise  jaws 
that  hold  six  pieces.  The  bottom  edge  is  milled  to  act  as  a 
locating  point  in  subsequent  operations. 

Operation  7:  Mill  Bottom  Surface  and  Slot,  Finish. — This  is 
accomplished  in  a  Lincoln  type  milling  machine,  using  the 
same  type  of  vise  as  for  Operation  3.  The  work  is  held  by  the 
sides  instead  of  from  the  ends,  so  as  not  to  spring  it. 

Operation  S:  Mill  T-slot,  Finish. — This  operation  is  accom- 
plished in  a  hand  milling  machine,  using  a  T-cutter.  Special 
vise  jaws  are  provided  for  holding  the  piece. 

Operation  9:  Mill  Hinge  Slot  and  Right-hand  End. — This  is 
done  in  a  hand  milling  machine,  using  special  vise  jaws  that 
hold  two  pieces. 

Operation  10:  Mill  Seat  for  Slide  Catch. — This  operation  is 
accomplished  in  a  hand  milling  machine,  using  special  vise 
jaws  and  an  end-milling  cutter. 

Operation  11:  Mill  Large  Sight  Slot  and  Top  Edge. — This  is 
accomplished  in  a  Lincoln  type  milling  machine,  using  special 
vise  jaws  that  hold  two  pieces. 

Operation  12:  Mill  Bevel  Edges  on  Left-  and  Right-hand 
Sides  of  Large  Slot. — This  operation  is  accomplished  in  a  hand 


milling  machine,  using  a  side  milling  cutter  and  a  special  in- 
dexing fixture  for  indexing  the  piece  in  position  for  milling 
both  edges. 

Operation  IS:  Mill  Sight  Notch. — This  is  done  in  a  band  mill- 
ing machine,  using  a  bevel  cutter  and  special  vise  jaws. 

Operation  l.'i:  Mill  Clearance  for  Sight  Xotch. — This  opera- 
tion is  accomplished  in  a  hand  milling  machine,  using  an  end- 
milling  cutter  and  special  vise  jaws. 

Operation  15:  Mill  Angular  Clearance  on  Right-hand  Side. — 
This  operation  is  accomplished  in  a  hand  milling  machine, 
using  special  vise  jaws. 

Operation  Hi:  Mill  Radius  on  Top  Front  Edge. — This  is  ac- 
complished in  a  hand  milling  machine,  using  a  radius  cutter. 

Operation  17:  Mill  Serrations  on  Left-hand  End,  First  Set- 
ting.— This  operation  is  accomplished  in  a  hand  milling  ma- 
chine, using  special  vise  jaws  for  holding  the  work  and  a 
formed  hob. 

Operation  18:  Mill  Serrations  on  Left-hand  End,  Second  Set- 
ting.— This  is  done  on  a  hand  milling  machine,  using  a  special 
hob  and  a  rotary  fixture. 

Operation  10:  Drill  and  Ream  Pin  Hole. — This  operation  is 
accomplished  on  a  two-spindle  sensitive  drilling  machine. 

Operation  20:  Stamp. — This  consists  in  stamping  a  number 
on  the  parts  with  hand  stamps. 

Operation  21:  File  and  Burr. — In  this  operation  all  sharp 
corners  and  burrs  are  removed. 

Operation  22:  Polish. — See  "Polish." 

Operation  23:  Blue. — See  "Blue — Niter  Bath  Process." 

OPERATIONS  ON  REAR  SIGHT  SLIDE  CATCH 

The  rear  sight  slide  catch  (see  Fig.  32)  is  made  from  hot- 
rolled  gun  steel,  and  the  most  satisfactory  method  is  to  shear 
off  pieces  3%  inches  in  length  from  %  by  %  inch  stock. 
These  strips  are  then  ground  on  the  right-  and  left-hand  edges 
on  a  Blanehard  vertical  surface  grinder,  held  in  special  vise 
jaws,  two  at  a  time  and  milled,  rough-forming  the  extended 

TABLE  Xin.    OPERATIONS  ON  REAR  SIGHT  SLIDE 
CATCH-PART  NO.  12 


DRILL  AND  REAM  1.6. 
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Operation 

Mach.  Used 

Tool  or  Fixture     "  S 

sob 

1= 

P 

1 

Cut  off  Into 

3%-inch 

lengths 

Punch  press 

Shearing  punch      60      Hand 
and  die                sfk's 

1500 

1 

2 

Grind   right- 

Blanehard 

Mag.                          See  text 

2500 

1 

and   left- 

surf,   grinder 

chuck 

hand  edges 

3 

.Mill  bottom 
surface 

Lincoln  type 
mill.    mach. 

Spec,   vise                60 
Jaws;  hold  four 
strips 

0.020 

800 

4 

Mill   top  surf.  Lincoln  t.vpe 

Spec,  vise               60 

0.020 

400 

2 

land  lug,  rough  mill.    mach. 

jaws;  hold  two 

strips 

5    Mill  locking 

r.iucoln  type 

Spec,  vise               60 

0.015 

600 

1 

step  and   cut 

mill.    mach. 

Jaws:  hold  two 

lofP    to   length 

strips 

l>  If^rlnd    front 

Blanehard 

Mag.  chuck              See  text 

1000 

1 

and   rear 

surf,   grinder 

surfaces 

7     Mill    clear- 

Hand   mill. 

Spec,   vise 

70 

Hand 

60 

lance  radius 

mach. 

Jaws 

S  IMill  locking 

Hand   mill. 

Spec,  vise 

70 

Hand 

60 

mach. 

Jaws 

» 

l>rlll    and    c. 
bore  spring 
hole  and  drill 
and    ream   pin 

4.spindle 
drill,   mach. 

Spec.  Jig 

30-60 

Hand 

hole 

10 

.Mill   serra- 
tions— first 

Hand   mill, 
mach. 

Spec,    vise                70 
jaws. 

Hand 

60 

1 

1  setting 

Spec,   hob 

11   IMIU   serra- 

Hand    mlU. 

Spec,  rotary            70 

Hand 

50 

1 

mach. 

lond  settlns 

Spec,   hob 

12  IStamp 

Stamps 

250 

1 

14    PoUsh                 Polishing 

Leather                     5000 

Hand 

lathe 

covered    wheels 

15    nine                     Niter  li.ith 

See  text                      1 
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piece.  The  previously  ground  surfaces  act  as  locating  and 
gaging  points.  For  additional  details,  such  as  feeds,  speeds 
and  production,  see  Table  XIII. 

Operation  I:  Cut  Off  into  3%-incft  Lengths.— This  opera- 
tion is  accomplished  on  a  punch  press,  using  a  shearing  punch 
and  die. 

Operation  2:  Qrind  Right-  and  Left-hand  Edges. — This  opera- 
tion is  accomplished  on  a  Blanchard  vertical  surface  grinder, 
on  which  about  eighty  strips  are  held  on  the  magnetic  chuclt 
Inside  of  a  retaining  ring.  0.010  to  0.015  inch  of  material  is 
ground  from  each  surface,  and  the  limits  are  i:  0.002  inch. 
The  wheel  used  is  IG-inch  diameter,  IVi-inch  face,  grain  30, 
grade  %,  silicate,  corundum.  The  wheel  speed  is  4190  sur- 
face feet  per  minute.  The  table  feed  is  17  R.  P.  M.,  rough- 
ing; 5  R.  P.  M.  finishing.  The  depth  of  cut  per  revolution  is 
0.0012  inch. 

Operation  3:  Mill  Bottom  Surface. — This  is  done  on  a  Lin- 
coln type  milling  machine,  using  special  vise  Jaws  that  hold 
four  strips.    A  high-speed  steel  serrated  milling  cutter  is  used. 

Operation  .};  Mill  Top  Surface  and  Lug,  Rough. — This  opera- 
tion is  accomplished  on  a  Lincoln  type  milling  machine,  pro- 
vided with  a  special  pair  of  vise  jaws  that  hold  two  strips. 
Three  milling  cutters  of  the  interlo<^king  type  are  used. 

Operation  .'>:  Mill  Locking  Step  and  Cut  Off  to  Length. — 
This  operation  is  performed  on  a  Lincoln  type  milling  ma- 
chine, using  special  vise  Jaws  that  hold  two  strips,  and  saws 
and  cutters  equally  spaced  along  the  arbor.     In  this  operation 


Model  18»e 


the  milled  strips  are  cut  up  into  ten  pieces  each. 

Operation  li:  Grind  Front  and  Rear  Hurfaces. — This  opera- 
tion is  accomplished  on  a  Blanchard  vertical  surface  grinder, 
and  is  similar  to  Operation  2,  except  that  500  pieces  are  held 
on  the  magnetic  chuck  at  one  time. 

Operation  7.-  Mill  Clearance  Radius. — This  operation  is  done 
on  a  hand  milling  machine  of  the  Whitney  type,  using  straddle- 
milling  cutters,  the  cutter  being  dropped  down  onto  the  work 
to  form  the  radius.  A  special  pair  of  vise  Jaws  is  used,  holding 
one  piece. 

Operation  H:  Mill  Locking  Step. — This  operation  is  accom- 
plished on  a  hand  milling  machine,  using  special  vise  Jaws 
and  a  special  formed  straddle-milling  cutter. 

Operation  9:  Drill  and  Countcrbore  Spring  Hole,  and  Drill 
and  Ream  Pin  Hole. — These  operations  are  accomplished  on  a 
four-spindle  sensitive  drilling  machine,  using  a  special  Jig  for 
holding  the  work. 

Operation  JO:  Mill  Serrations — First  Setting. — This  Is  done 
on  a  hand  milling  machine,  using  a  bob  type  of  cutter  and 
special  vise  Jaws  for  holding  the  piece. 

Operation  11:  Mill  Serrations — Second  Setting. — This  opera- 
tion is  accomplished  on  a  hand  milling  machine,  using  a  8p<>- 
cial  rotary  fixture  and  a  special  lioo. 

Operation  12:  stamp. — This  is  a  hanu  operation. 

Operation  13:  File  and  Burr. — This  is  also  a  hand  operation. 

Operation  i//;  Polish. — See  "Polish." 

Operation  I'l:  Blue. — See  "Blue — Niter  Rath  Process." 
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[7     r^'^^    receiver, 

ImM  ^ta  '^'^''^'''  2""^*^  ^^ 

^^Hj  ^|h  capable  of  with- 
^^H^^H  standing  severe 
I^^H^^WI  shocks  and  also 
have  a  hard 
surface  to  resist  wear,  is  made 
from  a  special  carbon  steel 
known  as  C  steel.  This  mate- 
rial, when  properly  annealed, 
machines  easily.  The  board 
type  of  drop-hammer  has  been 
recommended  for  forging  in 
this  article  because  it  has  been 
practically  universally  used 
in  forging  rifle  parts.  Of  late, 
however,  the  steam  type  of 
drop-hammer  has  come  into 
use  and  has  proved  to  be  supe- 
rior in  many  respects  to  the 
board  type  of  drop-hammer. 
The  chief  advantage  of  the 
steam  drop-hammer  is  that  it 

can  be  operated  much  more  rapidly.  The  first  operation  on 
the  receiver  is  drop-forging  and  trimming,  and  after  annealing 
and  pickling,  the  part  is  ready  for  machining.  Owing  to  the 
importance  of  this  part,  great  care  must  be  exercised  in  the 
selection  of  locating  and  clamping  points.  For  the  various 
operations,  these  points  have  been  indicated  on  the  operation 
sheet.  Figs.  34  to  37.  Wherever  possible,  however,  the  hole  and 
front  end  of  the  receiver  should  be  used  for  locating  and  gag- 
ing points.  In  some  cases  the  bottom  surface  is  also  used, 
and  this  is  indicated  in  the  illustrations  referred  to.  For  ad- 
ditional information  on  feeds,  speeds,  and  production,  see 
Table  XIV. 

Operation  1:  Drop-Jorge  and  Trim. — This  operation  is  ac- 
complished in  a  1200-pound  drop-hammer,  one  man  attending 
to  the  furnace,  trimming  press,  and  drop-hammer. 

Operation  2:  Anneal  and  Pickle. — See  "Anneal"  and  "Pickle." 

Operation  3:  Mill  Bottom,  Rough. — This  operation  is  accom- 
plished on  a  Lincoln  type  milling  machine,  using  a  special 
fixture  that  holds  two  pieces.  High-speed  steel  milling  cutters 
of  the  eccentrically  relieved  interlocking  type  are  used. 

Operation  4:  Spot,  Drill,  Recess,  Ream,  Chamber,  and  Face. — 
This  is  accomplished  on  a  turret  lathe,  using  a  special  chuck 
for  holding  the  rough  forgings  and  locating  the  work  from  the 
previously  machined  face. 

Operation  5:  Straddle-mill  Both  Sides. — This  operation  is  ac- 
complished on  a  Lincoln  type 
milling  machine,  using  high- 
speed steel  eccentrically  re- 
lieved milling  cutters,  and  a 
special  fixture  that  holds  two 
pieces.  The  fixture  is  made 
with  one  side  adjustable  to 
compensate  for  wear  of  the 
cutters. 

Operation  G:  Mill  Bottom, 
Finish.- — This  is  similar  to 
Operation  3,  but  is  handled  in 
a  different  manner.  In  this 
case  the  work  is  located  from 
the  previously  drilled  and 
reamed  center  hole. 

Operation   7:   Sweep-mill 

Top. — This     operation     is     ac-  ^ig.  33.     Spanish  Mauser  Receiver,  Retaining  Bolt.  Trigger  and  Sear  Part: 


complished  on  a  Lincoln  type 
milling  machine,  using  a  spe- 
cial type  of  rotary  fixture, 
operated  through  a  special 
gearing  device. 

Operation  8:  Profile  Top  ]or 
Cartridge  Ejector.  Rough  and 
Finish. — This  is  done  on  a 
two-spindle  profiling  machine, 
using  a  roughing  and  finish- 
ing former  and  a  roughing 
and  finishing  cutter. 

Operation  9:  Stceep-mill 
Top  at  Rear  End. — This  opera- 
tion is  accomplished  on  a  Lin- 
coln type  milling  machine  in 
a  similar  manner  to  Opera- 
tion 7. 

Operation  10:  Mill  Cartridge 
Clearance,  Rough. — This  is  ac- 
complished on  a  hand  milling 
machine,   using  a  special  fix- 
ture for  holding  the  work  that 
locates    it    from    the    previously    drilled    and    reamed    hole. 
Operation   11:   Mill   Radius    on   Left-hand   Top    Side. — This 
operation  is  performed  on  a  hand  milling  machine,  using  a 
relieved  cutter,  formed  to  the  desired  radius. 

Operation  12:  Sweep-mill  Bottom  Circular  Surfaces. — This  is 
accomplished  on  a  Lincoln  type  milling  machine  in  a  similar 
manner  to  Operation  7. 

Operation  13:  Spline-mill  Magazine  Opening. — This  opera- 
tion is  accomplished  on  a  Pratt  &  Whitney  spline  milling  ma- 
chine, using  a  special  fixture  that  holds  two  pieces,  operated 
upon  at  the  same  time  from  the  two  opposing  spindles. 

Operation  1^:  Broach  Sides  of  Magazine  Opening  and  Cart- 
ridge Clearance. — This  is  done  on  a  Lapointe  broaching  ma- 
chine, using  a  special  fixture  for  holding  the  work.  The  work 
is  held  at  the  desired  angle  and  one  broach  finishes  the  slot. 

Operation  15:  Shave  Taper  End  of  Magazine  Opening. — This 
operation  is  accomplished  on  a  Pratt  &  Whitney  vertical  bench 
shaving  machine,  using  a  special  fixture  for  holding  the  work 
at  an  angle. 

Operation  16:  Profile  Clearance  Cut  in  Front  End  of  Maga- 
zine Opening. — This  operation  is  accomplished  on  a  one-spindle 
profiling  machine,  using  a  special  fixture  for  holding  the  work. 
Operation  17:  Profile  Clearance  Cut  in  Rear  End  of  Magazine 
Opening. — This  is  done  on  a  one-spindle  profiling  machine, 
uf  ing  a  special  fixture  for  holding  the  work. 

Operation  18:  Profile  Maga- 
zine Platform  Stop  Pocket, 
Rough  and  Finish. — This  op- 
eration is  accomplished  on  a 
two-spindle  profiling  machine, 
using  a  tapered  cutter  and 
roughing  and  finishing  former 
guides. 

Operation  19:  Profile  Clear- 
ance Cuts  in  Rear  End  of  Cart- 
ridge Opening. — This  is  ac- 
complished on  a  one-spindle 
profiling  machine,  using  a  ta- 
pered cutter,  and  the  work 
is  set  at  an  angle  in  a  special 
fixture. 

Operation  SO:  Shave  Clear- 
ance Cuts  in  Rear  End  and 
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Hides  of  Varlridge  Opening. — This  operation  is  accomplished 
on  a  Pratt  &  Whitney  vertical  bench  shaving  machine. 

Operation  21:  Mill  Top  Surface  of  Tang. — This  is  done  on 

TABLE  XIV.     OPERATIONS  ON  RECEIVER- PART  NO.  16 
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Olii-rnUon 

Mach.  U«ed      Tool  or  Fixture 

"1 

i. 

fi 

c 
1 

II 

II 

li 

1 

Drop-forge 

1200-lb.     drop. 

Forging  dlea 

40 

ami  trim 

hammer 

trim,    punch 
and  die 

" 

Anneal  and 
pickle 

Annealing 
furnace 
pickling  bath 

25 

See 
text 

3 

Mill    bottom, 
rough 

Lincoln  type 
mill.    maeh. 

Spec.  flxt. 
holds    two 

50 

0.002 

40 

- 

pieces 

4 

.Sjiot.   drill.        Turret  luthe       Spec,    cliuck 
rccewH.    ream, 
chamfer  and 
foce 

3000 

0.010 
O.MO 

10 

1 

** 

Straddle-            Lincoln  type      iSpec.  flxt. 
mill   both          mill.    mach.        holdii  two 
sides                                             'pieces 

50 

0.002 

30 

3 

0 

Mill  bottom,     Lincoln  type      iSpec.  flxt. 
Ilnlsh                   mill.    mach.         holds   two 
pieces 

60 

O.WO 

40 

2 

■f 

Sweep-mill         Lincoln  type      iSpec.    rotary 
top                       mill.    mach.        'flxt. 

50 

0.032 

20 

2 

8 

Proflic   top         Two  spindle         Spec.  Hxt. 
for    cartrlilKc  prollUng   mach. 
ejector,    rough                               ' 
and    flnlsh 

70 

Hand 

15 

1 

0 

Sweep-mill         Lincoln   type       Spec,    rotary 

top  at  rear       mill.    mach.         flit. 

end 

60 

0.032 

20 

' 

10 

Mill    cartridge  Hand   mill.          Spec.  flxt. 

clearance.           mnch. 

rough 

70 

Hand 

SO 

n 

Mill  radius  on  Hand    mill.          Spec.  flxt. 
lefthonrt    top   mach. 

70 

Hand 

40 

side 

12 

Sweep-mill 
liottom   clren- 
lar   surfacOA 

Lincoln  type       Spec,   rotary 
mill.   mach.        flxt. 

50 

0.032 

25 

i:i 

Spllnemlll         p.  &  W.  spline  Spec.  flxt. 
magnzlne           (mill.    mach.    -'  holds     two 

70 

0.010 

12 

opening                                            ;  pieces 

14 

Broach     sides   I,a|)Ointe               Spec.  flxt. 
of  magazine     ibrouching             broach 
opening    and     'uiach. 
cartridge           , 
clearance 

80 

1.1 

Shiive  taper     iVertlcal  bench   Spec.  flxt. 
eiiil  of  niagn-   shav.   niach. 
zine  openlnj? 

100 
sfk'a 

Hand 

45 

111 

Proflle    clear-   One  spindle          Spec.  flxt. 

nnce  cut   In       proflling    mach. 

front    end    of  j 

magaslne 

opening 

70 

Hand 

60 

17 

Pl-oflle    clear.    One  spindle           Spec.  Iljt. 

70 

Hand 

00 

ance  cut  In        proflling 

rear  end  of       mach. 

magazine 

opening 

is 

Prollle   maga-   T>TO-»pIndle         Spec.  flxt. 

70 

Hand 

SO 

zIne    platform  proflling    mnch. 

stop    itocket. 

rough  and 

llnish 

m 

Proflle    clear- 
ance  cuts   In 
rear  end  of 
cortrldge 
opening 

<»n?-»n!ndle 
proflling  mach. 

Spec.  flxt. 

70 

Hand 

60 

;o 

Shave     clear- 

\*ertlcnl bench 

Spec.  flxt. 

100 

Hind 

45 

ance   cuts   In  |.*hav.  mach. 

sfk's 

rear   end   and 

*:ldes    of    car- 

tridge  open- 
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Sptc.  flxt. 
holds  two 
pieces 

Mill  holt  slide  So.    1    Rock-       spec.  flxt. 

cleorance  in       ford    radial  two   cutters 

tang,   rough      drill,   mscb. 

and     flnlsh 

I'roMIe  outline  Two-spindle       :Spec.  flxt. 

on  tang.  profiling   mach. 

rough  and  I 

llnish  j 

Proflle    ex-         One-spindle  Spec.  flxt. 

tractor  cam      proflling   maeh. 

surface,  rough 

Mill  extractor  One-aplndle         Spec,    rotary 

cam   surface      profiling  macb.    flxt. 

and    l<olt  I 

lever  clear- 
ance,   flnlsh 

Mill    cocking-    Hand    mill.  Spec.  flxt. 

piece  clear-       mach. 

ance    slot    In 

tang 

-Mill   clearance  Uand    mill.  Spec.    flxt. 

for    extractor   mach. 

Klot    in    front 

end 

Shave  guide 

slot    for   bolt 

head 


Sbave  right 
side  of  bolt 
lug  slot 


Shave    left 
side  of  bolt 
lug   slot 


P.  &.  W.  horlz.  Spec,  flxt's 

sptlniog    mach.  hold  two 
pieces 
Spec,    cutter- 
bars 

P.  &  W.  horlz.  spec,    flxt's. 

splioing    macfa.  bold  two 
pieces 

Spec,    cotter- 
bars 

P.  &  W.  horiz.  Spec,    flxfl. 

splinlng  macb.    i,v\ii  two 


.Mill   cartridge  Hand 

clearance,          I  macb. 

llnish 

.Mill   lower        Hand 

cartridge  macb. 


Spec, 
bars 
Spec. 


lathe       Spec,    reller- 


Thread  mill, 
mach. 
Spec,    hand 


SiH?c.  flit. 
Spec,    bob 
rapping    flit 
and   tap 

Sl>ec.   Bit. 
bolds    two 
pieces 
Spec.  flxt. 


sear  pin 
and     re- 


i^artridge  mach. 

entrance 

Cut  l>olt  lock-  Englni 
'ing   cam   lugs 
[.Mill   thread 

for  barrel 
llland  tap 
[thread  for 
'barrel 

Strnddle- 
Imlll    retain- 
ing Iwit  lug 
ImiiI    lop   and 

iKiltom  of  re- 
taining bolt 
[lug 

Drill,   ream, 

and   counter- 

lK>re 

hole 

'talning     bolt 
Istop    hole 

-Mill    slot    for    Hand    mill. 
Ireialning    bolt  mach. 
longer 

Shave  open- 


guide  rib 
Holk.w-mlll 
fn>nl  guard 
s.-rew  boss 
i  Drill  and 
[connterljore 
guard  screw 


Uoolh 
ISpllne   ] 

'elongated  sear  mill. 
opening    In  piece* 

tani; 

Prohle  One-splndle  Spec.  flxt. 

'lightonlng  cut  proflling   mach. 
on    front   base 
end  ' 

Mill   re-  IHaud   miU.         Spec,    r 

nialnder   of        'mach.  flxt. 

ttoltom     circu-' 
lar  surface  on 


T.ip    cnard        Single  spindle     Tap  attach, 
'^•Tew   holes      |drlll.  mach. 
lioll     inscrip-  In.  A  W.  mark-  Spec.   flxt. 
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30 

Hand 

20 
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spindle  sensitive  drilling  machine,  using  a  special  jig  for  hold- 
ing the  work. 

Operation  //5;  Spline-mill  Elongated  Hear  Opening  in  Tang. — 
This  is  done  on  a  Pratt  &  Whitney  spline  milling  machine, 
using  a  special  fixture  that  holds  two  pieces. 

Operation  46:  Profile  Lightening  Cut  on  Front  Base  End. — 
This  operation  Is  accomplished  on  a  one-spindle  profiling  ma- 
chine, using  a  special  fixture  lor  holding  the  work,  and  an  out- 
side former  plate. 

Operation  ip :  Mill  Remainder  of  Bottom  Circular  Surface 
on  Tang. — This  is  accomplished  on  a  hand  milling  machine, 
using  a  special  rotary  fixture,  the  excess  stock  left  in  the  previ- 
ous operations  being  removed. 

Operation  //S:  Mill  Chamfer  on  Top  Rear  End  of  Chamber.— 
This  operation  is  accomplished  on  a  hand  milling  machine, 
using  a  special  rotary  fixture  in  which  the  work  is  located 
at  an  angle. 

Operation  1,9:  Tap  Guard  Screw  Holes. — This  operation  is  ac- 
complished on  a  single-spindle  drilling  machine,  using  a  tap- 
ping attachment. 

Operation  50:  Roll  Inscriptions  on  Side. — This  is  accom- 
plished on  a  Noble  &  Westbrook  marking  machine,  using  a 
special  fixture  for  holding  the  work  and  a  special  roll. 

Operation  51:  Stamp. — This  is  a  hand  operation. 

Operation  52:  File  and  Burr. — This  operation  consists  in  re- 
moving the  burrs  and  sharp  corners. 

Operation  5S:  Pack-harden. — See  "Pack-harden." 

Operation  54:  Polish. — See  "Polish." 

Operation  55:  Blue. — See  "Blue — Gas  Furnace  Process." 

OPERATIONS  ON  RETAINING  BOLT 

The  retaining  bolt  (see  Fig.  33)  is  made  from  a  %-inch 
square  hot-drawn  gun  steel  bar.  The  first  operation  is  to  cut 
off  pieces,  preferably  six  at  a  time,  to  approximately  the  re- 
quired length,  leaving  about  1/32  inch  of  stock  on  each  end 
for  finishing;  then  the  part  is  rough-milled  on  the  right-hand 
side  and  the  top,  rough  cuts  being  first  taken  from  all  four 
surfaces.  The  bottom  surface  is  finished  and  then  the  top. 
For  the  subsequent  gaging  and  machining  operations,  the  top 
and  bottom  surfaces  and  the  rear  end  act  as  locating  points. 
For  additional  details,  such  as  feeds,  speeds  and  production, 
see  Table  XV. 

Operation  1:  Cut  Off  to  Length. — This  operation  is  accom- 
plished on  a  cutting-off  machine,  using  a  high-speed  steel  in- 
serted-tooth  saw.     Six  pieces  are  cut  off  at  one  time. 

Operation  2:  Mill  Right-hand  Side  and  Stop  Lug,  and  Face 
Off  to  Length,  Rough. — This  operation  is  accomplished  on  a 
Lincoln  type  milling  machine,  using  special  vise  jaws  that 
hold  two  pieces.  The  eccentrically  relieved  form  milling  cut- 
ters are  made  from  high-speed  steel. 

Operation  3:  Mill  Top  Surface,  Boss  and  Finger  Lug,  Rough. 
— This  is  done  on  a  Lincoln  type  milling  machine,  using  spe- 
cial vise  jaws  that  hold  two  pieces.  The  work  is  located  from 
the  previously  milled  surface  and  the  rough  bottom. 

Operation  4-  ^iH  Bottom,  Surface. — This  operation  is  per- 
formed on  a  Lincoln  type  milling  machine,  using  special  vise 
jaws  as  before. 

Operation  5:  Mill  Left-hand  Side  and  Slot,  Rough. — This 
operation  is  accomplished  on  a  Lincoln  type  milling  machine, 
using  special  vise  jaws  that  hold  two  pieces.  The  pieces  are 
held  in  contact  with  each  other  and  parallel  with  the  axis 
of  travel  of  the  table,  so  that  the  slot  is  rough-milled  at  the 
same  time  that  the  left-hand  surface  is  finished.  The  jaws 
are  cut  away  to  clear  the  finger  lug. 

Operation  H:  Mill  Right-hand  Side  and  Stop  Lug,  and  Face 
Off  to  Length,  Finish. — This  operation  is  accomplished  on  a 
Lincoln  type  milling  machine  in  the  same  manner  as  Opera- 
tion 2. 

Operation  7:  Mill  Top  Surface,  Boss  and  Finger  Lug,  Finish. 
— This  is  done  on  a  Lincoln  type  milling  machine  in  the  same 
manner  as  Operation  3. 

Operation  S:  Drill  Retaining  Bolt  Lug  Clearance  Hole  and 
Hollow-mill  Screw  Hole  Boss. — This  operation  is  accomplished 
on  a  two-spindle  upright  drilling  machine,  using  a  special  jig 
for  holding  the  piece. 

Operation  V:  Spot,  Drill  and  Ream  Fulcrum  Screio  Hole. — 


TABLE  XV.    OPERATIONS  ON  RETAINING  BOLT- 
PART    NO.    17 
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This  is  accomplished  on  a  three-spindle  sensitive  drilling  ma- 
chine, using  a  special  jig  for  holding  the  work. 

Operation  10:  tihavc  Hctaininy  Holt  Lug  Clearance  Hole. — 
This  is  done  on  a  Pratt  &  Whitney  vertical  bench  shaving  ma- 
chine.   A  shaving  tool  of  the  "fish-tair'  type  is  used. 

Operation  11:  Straddle-mill  Retaining  Lug. — This  operation 
is  accomplished  on  a  hand  milling  machine,  using  special  vise 
jaws  for  holding  the  work,  one  piece  being  milled  at  a  time. 

Ojicration  12:  Mill  Receiver  Clearance  Groove. — This  is  a<-- 
complished  on  a  hand  milling  machine,  using  special  vise  jaws 
for  holding  the  work,  and  one  piece  is  milled  at  a  time. 

Operation  13:  Mill  Remainder  of  Top  Surface. — This  opera- 
tion is  performed  on  a  hand  milling  machine,  and  consists  in 
milling  the  remainder  of  the  stock  left  at  the  hand  lug. 

Operation  1.^:  Mill  Serrations  in  Finger  Piece. — This  is  ac- 
complished on  a  hand  milling  machine,  using  a  special  type 
of  milling  cutter  for  finishing  the  serrations  in  one  cut. 

Operation  1.5:  Mill  Retaining  Bolt  Spring  Leaf  Clearance 
Blot. — This  operation  is  accomplished  on  a  hantf  milling  ma- 
chine, using  a  milling  cutter  with  teeth  on  the  sides.  The 
cutter  is  fed  down  to  the  required  depth,  and  then  the  table 
is  moved  longitudinally,  the  piece  being  .set  at  the  required 
angle  to  finish  the  angular  surface  of  this  slot. 

Operation  10:  Mill  Ejector  Spring  Slot. — This  is  done  on  a 
hand  milling  machine,  using  special  jaws  for  holding  the  piece. 
A  cutter  with  side  clearance  Is  used. 

Operation  17:  Mill  Retaining  Holt  Spring  Locking  Lug 
Clearance. — This  operation  is  accomplished  on  a  hand  milling 
machine,  using  an  end-milling  cutter. 

Operation  18:  .Mill  Retaining  Bolt  Spring  T-slot. — This 
operation  is  accomplished  on  a  hand  milling  machine,  the 
work  being  held  in  special  vise  jaws,  and  the  cut  is  made 
with  a  small  T-cutter. 

Operation  19:  Mill  Stop  for  Retaining  Bolt  Spring. — This  is 
done  on  a  hand  milling  machine,  using  an  end-milling  cutter. 

Operation  20:  Mill  Ejector  Slot. — This  operation  is  accom- 
plished on  a  hand  milling  machine,  using  special  vise  jaws 
as  before.  A  slitting  saw  is  used  for  finishing  the  slot,  the 
cutter  being  fed  down  into  the  work  to  the  required  depth, 
without  any  traverse  of  the  table. 

Operation  21:  File  Clearance  on  Retaining  Bolt  iMg  Hole. — 
This  operation  is  performed  on  a  special  filing  jig  held  in  the 
vise,  and  consists  in  filing  a  slight  angle  on  the  clearance  slot 
that  has  previously  been  shaved. 

Operation  22:  Tap  Ejector  Screw  Hole. — This  operation  is 
accomplished  on  a  small  bench  tapping  machine,  using  a  spe- 
cial jig  for  holding  the  work. 

Operation  23:  Stamp. — This  is  a  hand  operation. 

Operation  2^:  File  and  Burr.— This  is  also  a  hand  opera- 
tion. 

Operation  25:  Caseharden. — See  "Caseharden." 

Operation  26:  Polish. — See  "Polish." 

Operation  27:  Blue. — See  "Blue — Gas  Furnace  Process." 

OPBIBATIONS  ON  RETAINING   BOLT  SPRING 
r 

The  retaining  bolt  spring  (see  Pig.  33)  is  made  from  vana- 
dium type  D  steel  which  is  capable  of  taking  a  spring  temper. 
The  most  economical  way  of  making  this  piece  is  to  do  all 
the  roughing  in  strips  of  a  sufficient  length  to  make  ten  pieces. 
Uriefly  reviewed,  the  preliminary  steps  comprise  cutting  oft 
strips  4  5/16  inches  long  from  rectangular  hot-rolled  stock, 
1%  inch  wide  by  %  inch  thick.  The  cutting-off  operation  Is 
done  in  a  cutting-off  machine.  The  first  machining  operation 
consists  in  gripping  ten  rough  strips  in  a  vise  and  milling 
longthwi.se  along  one  edge  in  order  to  secure  a  point  for  loca- 
tion, in  roughing  out  the  pieces.  These  milled  strips  are  sub- 
sequently cut  up  into  pieces,  allowing  0.010  Inch  on  each  side 
for  finishing  by  milling.  For  additional  details,  such  as  feeds, 
speeds,  and  production,  see  Table  XVI. 

Operation  1:  Cut  Off  to  •}  S/16-inch  Lengths. — This  operation 
is  accomplished  on  a  cutting-oCf  machine,  in  which  four  bars 
are  held  at  one  time.  A  high-speed  steel  inserted-tooth  saw  Is 
used. 

Operation  2:  Mill  One  Edge. — This  is  accomplished  on  a  Lin- 
coln type  milling  machine,  in  which  ten  strips  are  held  in  a 
special  vise,  the  milling  being  done  lengthwise  of  the  strips 
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Hand 
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I 
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Hand 
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1 
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IC.  IMIll    right-         Hand  mill. 
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Hand 

00 

hand  locking     macb. 
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i:   i.Mill    left-hand  Hand  mill. 

Spec.  tUc  Jaws       45 

Band 

so 

locking  slot       macb. 
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Mies 

45 
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Ing    bolt 
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spring 
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Leatber                  SOOO 

50 
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cOTered    wheels 

24    File    and     lit    llmcb 
1 

Flics, 
templet 

"1 

and  a  special  backing-up  stop  being  provided  for  preventing 
the  work  from  being  pulled  out  of  the  vise. 

Operation  3:  Mill  Bottom  Surface,  Rough. — This  operation  is 
performed  on  a  Lincoln  type  milling  machine,  using  special 
vise  Jaws  arranged  to  hold  two  strips. 

Operation  .',:  Mill  Top  Surface.  Rough.— This  Is  done  on  a 
Lincoln  type  milling  machine,  using  special  vise  Jaws,  as  be- 
fore, that  hold  two  blanks. 

0/)rr<ifio;i  .'•:  Mill  Remaining  Edge.— TUis  operation  is  ac- 
complished on  a  Lincoln  type  milling  machine,  using  special 
vise  Jaws  that  hold  ten  blanks,  and  doing  the  milling  length- 
wise as  in  Operation  2. 

Operation  t>:  Mill  Bottom  Surface,  Finiih.—Thla  operaUon  is 
performed  in  a  similar  manner  to  Operation  3. 

Operation  7:  Mill  Top  Surface,  Finish.— Tbla  operation  Is 
similar  to  Operation  A. 

Operation  S:  Mill  Ends  and  Cut  Up  into  Ten  Pirrrs.— This 
operation  is  accomplished  on  a  Lincoln  type  milling  machine. 
using  two  milling  cutters  with  side  teeth  for  milling  each  end 
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of  the  strip  and  slitting  saws  3/32  inch  wide,  ground  on  the 
sides.  The  strips  are  held  in  special  vise  jaws  in  a  Lincoln 
type  milling  machine.  Care  is  taken  in  cutting  the  pieces  to 
hold  the  thickness  within  close  limits. 

Operation  i):  Remove  Burrs. — This  consists  in  removing  the 
burrs  thrown  up  in  the  milling  operation,  so  that  the  pieces 
can  be  held  without  difficulty  when  taking  the  light  finishing 
cuts  from  the  upper  and  lower  edges. 

Operation  JO:  Mill  Upper  Edge. — This  is  done  on  a  Lincoln 
type  milling  machine,  using  special  jaws  that  hold  two  pieces. 

Operation  11:  Mill  Lower  Edge. — This  operation  is  accom- 
plished on  a  Lincoln  type  milling  machine  in  a  similar  manner 
to  Operation  10. 

Operation  12:  Profile  Right-  and  Left-hand  Sides  of  Ejector 
Spring. — This  is  done  on  a  two-spindle  profiling  machine.  In 
which  a  roughing  and  finishing  cut  are  taken. 

Operation  13:  Profile  Stop  Lug. — This  operation  is  accom- 
plished on  a  single-spindle  profiling  machine,  the  work  being 
held  in  a  special  fixture. 

Operation  H:  Mill  Right-hand  Slot  for  Ejector  Spring. — This 
operation  is  done  on  a  hand  milling  machine,  and  consists  in 
slotting  the  piece  to  form  the  ejector  spring.  The  cutter  is  fed 
down  into  the  work. 

Operation  lH:  Mill  Left-hand  Slot  for  Ejector  Sprinn. — This 
is  similar  to  Operation  14  except  that  the  cut  is  much  lighter. 


This  finishes  the  slotting  of  the  spring. 

Operation  lU:  Mill  Right-hand  Locking  Slot. — This  opera- 
tion is  accomplished  on  a  hand  milling  machine  by  holding 
the  piece  in  special  vise  jaws,  and  using  a  slitting  saw  with 
side  clearance  for  finishing  the  slot. 

Operation  11:  Mill  Left-hand  Locking  Slot. — This  is  similar 
to  Operation  16. 

Operation  IS:  Stamp. — This  is  a  hand  operation. 

Operation  19:  File  and  Burr. — This  consists  in  removing  all 
the  burrs  from  the  piece  and  rounding  the  corner  on  the 
front  end. 

Operation  20:  Bend  Retaining  Bolt  Spring. — This  operation 
is  accomplished  on  a  punch  press,  using  a  bending  punch  and 
die.    The  punch  is  made  so  that  it  straddles  the  ejector  spring. 

Operation  21:  Bend  Ejector  Spring. — This  is  accomplished 
on  a  punch  press,  using  a  bending  punch  and  die.  In  this  case 
the  bending  punch  is  somewhat  similar  to  a  wedge,  and  comes 
down  in  the  slot,  forcing  out  the  ejector  spring  to  the  re- 
quired shape. 

Operation  22:  Harden  and  Temper. — See  "Harden"  and 
"Temper." 

Operation  23:  Polish. — See  "Polish." 

Operation  2i:  File  and  Fit. — Owing  to  the  great  accuracy 
required  in  the  fit  of  the  retaining  bolt  spring  in  the  retain- 
ing bolt  slot,  a  final  hand  fitting  operation  is  necessary. 


■jHE  bolt,  see  Pig.  38,  is  drop-forged  from  C  steel, 
and  after  forging  and  trimming  is  annealed  and 
pickled.  Following  this,  the  ends  are  straddle- 
milled  to  approximate  length.  Two  bolt  forgings 
are  then  held  in  a  pistol  barrel  drilling  machine 
and  the  large  striker  holes  are  rough-drilled. 
The  next  operation  consists  in  finishing  this  hole  and  counter- 
boring,  reaming,  bottoming  and  recessing,  which  is  done  in  a 
hand  screw  machine,  using  an  adjustable  jaw  fixture  for  hold- 
ing the  work  and  floating  tools  in  the  turret.  This  finished 
hole  and  the  faced  end  then  act  as  locating  and  gaging  points 
in  the  subsequent  operations,  as  is  clearly  indicated  in  Figs. 
39  to  42,  which  show  graphically  how  each  operation  is  accom- 
plished. For  additional  information  on  feeds,  speeds  and  pro- 
duction, see  Table  XVII. 

Operation  1:  Drop-forge  and  Trim. — This  operation  is  per- 
formed on  a  1200-pound  drop-hammer.  The  bolt  is  forged 
from  a  one-inch  bar.  trimmed  hot,  and  cut  off.  One  operator 
attends  to  the  heating  furnace,  hammer  and  trimming  press. 


Operation  2:  Anneal  and  Pickle. — See  "Anneal"  and  "Pickle." 

Operation  3:  Straddle-mill  Ends. — This  operation  is  accom- 
plished on  a  Lincoln  type  milling  machine  provided  with  a 
fixture  that  is  arranged  to  hold  ten  pieces.  The  work  is  lo- 
cated from  the  circular  portion  of  the  rough  forging.  Clear- 
ance should  be  provided  in  the  fixture  for  burrs  or  fins,  and  a 
rigid  clamping  device  should  be  used.  The  cutters  should  be 
made  from  high-speed  steel,  with  teeth  cut  slightly  ahead  of 
the  radial  line  in  order  to  obtain  a  shearing  cut. 

Operation  J;  Drill  Striker  Hole,  Large  Diameter. — This 
operation  is  done  on  a  pistol  barrel  drilling  machine,  using  a 
deep-hole  oil  groove  drill.  Two  forgings  are  located  in  the 
fixtures  in  V  supports  and  clamped  rigidly.  One  operator  runs 
two  machines,  each  machine  having  two  spindles.  The  drill 
should  leave  about  0.005  inch  for  reaming. 

Operation  5:  Ream  and  Bottom  Small  Hole;  Counterbore. 
Recess  and  Ream  Large  Hole;  and  Face  Rear  End. — This 
operation  is  performed  on  a  hand  screw  machine  provided 
with  a  special  fixture  or  chuck  of  the  floating  type,  screwed 
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TABLE  XVII.     OPERATIONS  ON   BOLT-PART   NO.  21 


Operation      Mnch.   Used        Tool  or  Fliture 
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OH  the  nose  of  the  spindle.  The  work  is  located  in  the  chuck 
by  first  being  placed  on  a  plug  held  in  the  turret.  Then  the 
olamping  mechanism  of  the  fixture  is  adjusted  to  grip  It.  All 
the  tools  are  of  the  floating  type  so  as  to  work  from  the  previ- 
ously drilled  hole. 

o'licration  G:  Center  Front  End;  Face;  Drill  and  Keam  small 
Striker  Hole.— This  operation  is  accomplished  on  a  hand  screw 
machine,  the  work  being  located  from  the  previously  drilled 
and  reamed  hole  on  a  mandrel  held  in  the  spindle.  The  drill- 
ing, centering  and  reaming  is  done  by  using  two  electric  drills 
held  in  suitable  fixtures  on  the  turret.  The  work  is  driven 
by  a  pin  coming  in  contact  with  the  boll  handle. 

Operation  7.-  Turn  Outside  Diameter,  Rough.— This  opera- 
tion is  performed  on  an  engine  lathe  having  a  power  cross- 
feed.  The  work  is  located  on  one  end  by  the  tailstock  center, 
and  on  the  other  by  a  special  center  in  the  spindle.  The  turn- 
ing is  accomplished  with  shaving  tools  presented  tangentially 
and  provided  with  vertical  adjustment. 

Operation  S:  Mill  Outside  Diameter  at  Rear  i'Md.— This 
operation  is  accomplished  on  a  hand  milling  machine,  using  a 
special  rotary  fixture  for  holding  the  work.  The  cutters  are 
screwed  onto  a  shank  and  are  made  from  high-speed  steel. 

Operation  9:  Mill  Flat  Faees  on  Handle.  Ripht-  and  Lett- 
hand  Si(/cs.— This  is  done  on  a  Lincoln  type  milling  machine 
provided  with  a  special  fixture  that  carries  two  special  cutters 
diametrically  opposed  to  each  other.  The  fixture  only  provides 
for  holding  one  piece  at  a  time. 

Operation  10:  Mill  Top  Form  of  Front  Lugs.  Rough  and  fin- 
ish —This  operation  is  accomplished  on  a  Lincoln  type  milling 
machine  to  which  is  attached  a  double  fixture  carrying  two 
sets  of  centers  for  holding  the  work.  One  set  of  centers  is  ar- 
ranged on  a  tapered  wedge  in  order  to  provide  for  variations 
m  the  diameter  of  the  cutters  due  to  grinding.  A  roughing 
cut  is  taken  from  the  top  on  one  side  of  the  fixture  and  a  finish- 
ing cut  on  the  other. 

Operation  11:  Mill  Bottom  Form  of  Front  Lugs.  Rough  and 
Finish— This  Is  done  in  a  similar  manner  to  Operation  10. 
with  the  exception  that  Interlocking  milling  cutters  are  used. 
Opera/ion  l.>:  Turn  Handle  Knob,  f ini.sh.-This  operation  Is 
performed  on  a  hand  screw  machine  provided  with  a  special 
tvpe  of  chuck  m  which  the  work  is  located  from  the  rear  end 
and  center  hole.  The  first  cut  finishes  about  one-third  of 
the  circle  on  the  full  end  of  the  handle  by  means  of  an  Inserled- 
tooth  blade  hollow  mill  held  In  the  turret.  A  rotating  support 
Is  then  brought  Into  position  to  support  the  handle  while  a 
finishing  cut  is  taken  with  a  shaving  tool  held  on  the  cross- 
slide. 
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Operation  J.i:  Mill  Bolt  Lock  Stop,  Rough. — This  is  done  on 
a  laand  milling  maciiine,  using  a  former  plate  for  controlling 
the  movement  of  the  cutter-head.  The  work  is  also  held  in  a 
rotary  fixture. 

Operation  l.'f:  Finish-turn  Outside  Diameter. — This  is  the 
same  as  Operation  7. 

Operation  IS:  Mill  Under  Side  of  Front  End  of  Bolt. — In  this 
operation  the  stock  left  at  the  front  end  of  the  bolt  where 
the  circular  portion  runs  into  the  slot  end  is  removed.  The 
operation  is  accomplished  on  a  hand  milling  machine,  using  a 
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DROP  FORGE  AND  TRIM 


\z)  ANN 


EAL  AND  PICKLE 


<  STRADDLE   MILL   ENDS 


© 


DRILL  STRIKER   HOLE,   LARGE   DIAMETER 


^^^/?7/////>//////^///, 


'^My^^^^^^^-f^^-''^^^^^^ 


© 


REAM  AND  BOTTOM  SMALL  HOLE,  COUNTERBORE  AND  RECESS 
LARGE  HOLE,  AND    FACE   REAR   END  Mmhi, 


special  fixture  for  holding  the  work  and  a  form  cutter  for 
"sweeping"  up  to  the  flat  portion. 

Operation  JG:  Mill  Front  Face  of  Hand  Lug  and  Diameter  of 
Hody. — This  is  accomplished  on  a  Lincoln  type  milling  ma- 
chine, using  a  special  rotary  fixture  operated  by  a  rack  on  the 
table.  A  long-shank  milling  cutter  is  used  that  Is  supported 
near  the  cutter  end  by  a  special  arm. 

Operation  17:  Mill  Top  of  Lugs,  Finish. — This  operation  is 
accomplished  on  a  Lincoln  type  milling  machine  provided  with 
a  special  fixture  that  holds  two  pieces.  The  work,  as  before, 
is  located  from  the  center  hole  and  from  the  flat  on  the  lugs. 
One  set  of  centers  on  the  fixture  is  arranged  on  a  tapered 


(s)    M 


® 


CENTER   FRONT  END,  FACE.   DRILL  AND  REAM  SMALL  STRIKER  HOLE 


© 


TURN  OUTSIDE   DIAMETER,   ROUGH 


ILL  OUTSIDE   DIAMETER  AT   REAR   END 


(9)  MILL  FLAT  FACES  ON  HANDLE;     RIGHT  AND  LEFT-HAND  SIDES 


Fig.  39.     Operations  on  Mauser  Rifle  Bolt 


Tig.  40.     Operations  on  Uauser  Hifie  Bolt  (Continued) 

wedge  in  order  to  provide  for  variations  in  the  diameter  of  the 
cutters  due  to  grinding.  One  lug  is  rough-milled  on  one  side 
of  the  fixture  and  the  other  lug  is  finished  on  the  opposite  side. 

Operation  JS:  Mill  Sear  End  Diameter  of  Body,  Finish. — 
This  is  accomplished  on  a  hand  milling  machine  provided  with 
a  special  rotary  fixture.  The  operation  consists  in  finishing 
the  portion  left  by  the  shaving  and  milling  cuts.  A  long-shank 
cutter  is  used  supported  by  a  special  arm,  the  work  being 
located  from  the  center  hole. 

Operation  19:  Mill  Cam  Corner  on  Front  Left-hand  Side  of 
Hand  Lug. — This  operation  is  accomplished  on  a  hand  milling 
machine,   using  a  special   fixture  that  holds  the  work  at  an 
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angle  and  provides  for  rotating  it.  An  angular  cutter  is  used, 
and  one  cut  finishes  the  work. 

Operation  20:  Mill  Bolt  Lock  Htop,  finisft.— This  is  similar 
to  Operation  13. 

Operation  21:  Mill  Cooking-piece  Lock  Slot. — This  operation 
is  accomplished  on  a  hand  milling  machine,  using  a  special 
fixture  for  holding  the  work  in  a  vertical  position,  and  locat- 
ing it  from  the  bolt  body. 

Operation  22:  Mill  Cocking-piecc  Cam  .Slot,  Rough. — This  is 
accomplished  in  a  similar  manner  to  Operation  21. 

Operation  23:  Mill  Cocking-piece  Cam  Slot,  Finish. — This 
operation  is  accomplished  on  a  hand  milling  machine,  using  a 
special  rotary  fixture  in  which  the  work  is  supported  from  the 
hole  and  held  in  an  angular  position  in  relation  to  the  cutter. 

Operation  2Ir.  Mill  Safety  Bolt  Tooth  Slot.— This  is  done  on 
a  hand  milling  machine,  using  a  special  fixture.  The  work 
is  located  from  the  center  hole.  An  end-mill  is  used  that  is 
slightly  smaller  in  radius  than  the  cut  to  be  made  in  the  bolt, 
and  the  table  is  moved  to  mill  the  slot  to  the  correct  width. 

Operation  2.J.-  Mill  Clearance  Slot  for  Front  Tooth  on  Sear, 
Rough. — This  operation  is  accomplished  on  a  hand  milling  ma- 
<thine  equipped  with  a  special  fixture  which  locates  the  work 
from  the  center  hole. 

Operation  2G:  Mill  Clearance  Slot  for  Front  Tooth  on  Sear, 
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Fig.  i\.     0|icrittions  on  Mauser  Rifle  Bolt   ^Continupil^ 


Fir.  42.     Operation!  on  Hauler  Rillo  Bolt  (Contianed) 

Finish. — This  is  accomplished  in  a  similar  manner  to  Opera- 
tion 25,  with  the  exception  that  a  smaller  cutter  Is  used. 

Operation  27:  Mill  Uncocking  Clearance  Flat. — This  opera- 
tion is  accomplished  on  a  hand  milling  machine  in  which  the 
work  is  held  on  a  special  fixture  and  located  from  the  center 
hole  and  from  the  flat  on  the  hand  lug. 

Operation  .'>.■  Mill  Front  Fnd  Between  Luj;*.— This  opera- 
tion is  accomplished  on  a  hand  milling  machine,  using  a  spe- 
cial rotary  fixture. 

Operation  29:  Mill  Extractor  Head  Clearance. — This  is  ac- 
complished on  a  hand  milling  machine,  using  a  special  rotary 
fixture. 

Operation  Mi:  Mill  Kitractor  Grooic— This  operation  Is  ac- 
complished on  a  hand  milling  machine,  using  a  special  rotary 
fixture,  the  work  being  located  from  the  center  hole,  as  in  the 
previous  cases. 

OpcrafioM  SI:  Mill  Ejector  SJot.— This  Is  done  on  a  hand 
milling  machine  in  which  the  work  Is  located  from  the  center 
hole.  A  metal  slitting  saw  is  fed  in  to  depth  and  not  traversed 
to  cut  the  slot. 

Operation  .i2:  Mill  Radius  on  Front  End  of  Right  Lug.— 
This  operation  is  accomplished  on  a  hand  milling  machine, 
using  a  special  rotary  fixture,  and  the  work  Is  located  from 
the  center  hole.    A  formed  end-mill  is  used. 

Operation  3S:  Mill  Radius  on  Front  End.— This  operation  Is 
accomplished  on  a  hand  milling  machine,  using  a  special  fix- 
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ture  of  the  rotary  type,  which  presents  the  work  in  an  angular 
position  to  the  milling  cutter. 

Operation  3.',:  Tap  for  Bolt  Plug.— This  is  accomplished  on  a 
special  hand  tapping  fixture  in  which  the  work  is  located  from 
the  rear  end.  The  lead  of  the  tap  as  well  as  the  position  at 
which  the  thread  starts  is  controlled  by  a  lead-screw  in  the 
fixture.  This  thread  is  of  a  modified  buttress  form  having 
an  angle  of  3  degrees  and  45  minutes  in  order  to  obtain  a  slight 
clearance. 

Operation  So:  Turn  Extractor  Collar  Groove;  Face  Front 
End  to  Length,  and  Cut  Recess. — This  is  done  on  a  hand 
screw  machine,  using  a  special  fixture  in  which  the  work  is 
gripped  on  the  outside.  This  operation  finishes  the  bolt  to 
length,  recesses  the  hole  for  the  cartridge  head,  and  cuts  the 
groove  for  the  extractor  collar. 

Operation  36:  Mill  Front  End  of  Bolt. — This  operation  is  ac- 
complished on  a  hand  milling  machine,  using  a  special  fixture 
that  holds  the  work  in  a  vertical  position,  locating  from  the 
outside.  This  cut  prepares  the  end  of  the  bolt  for  the  final 
milling  cut  for  the  cartridge  head  clearance,  removing  much 
of  the  excess  material. 

Operation  37:  Mill  Cartridge  Head  Clearance. — This  opera- 
tion is  performed  on  a  hand  milling  machine,  using  an  end- 
milling  cutter,  a  rotary  fixture  for  holding  the  work,  and  a 
forming  cam  to  control  the  movement  of  the  cutter-head. 

Operation  3S:  Shave  Rear  Corners  of  Bolt  Lugs. — This  is 
done  on  an  engine  lathe,  using  a  special  relieving  fixture  simi- 
lar to  that  used  for  relieving  cutters. 

Operation  39:  File  Corners  and  Burr. — This  is  a  hand  opera- 
tion. 

Operation  J/O:  Pack-harden. — See  "Pack-harden." 

Operation  Jfl:  Polish. — See  "Polish." 

Operation  J/i:  Blue. — See  "Blue — Gas  Furnace  Process." 

Operation  .J3.-  Polish. — See  "Polish." 

OPERATIONS  ON  BOLT  PLUG 

The  bolt  plug  (see  Fig.  38)  is  drop-forged  from  a  hot-drawn 
1%-inch  bar  of  C  steel.  After  forging,  trimming,  annealing 
and  pickling,  the  first  machining  operation  is  performed  in  a 
turret  lathe  where  the  work  is  held  in  a  special  chuck  and 
the  cocking-piece  hole  is  spotted,  drilled,  counterbored,  reamed 
and  the  end  faced.  This  hole  then  acts  as  a  locating  point 
for  the  subsequent  machining  operations.  For  additional  in- 
formation on  feeds,  speeds,  and  production,  see  Table  XVIII. 

Operation  1:  Drop-forge  and  Trim. — The  drop-forging  opera- 
tion is  accomplished  on  an  800-pound  drop-hammer,  using  forg- 
ing dies;  the  trimming  is  done  in  a  trimming  press,  using 
trimming  punches  and  dies. 

Operation  2:  Anneal  and  Pickle. — See  "Anneal"  and  "Pickle." 

Operation  3:  Spot,  Drill,  Counterbore,  Ream  ayid  Face  Striker 
and  Cocking-piece  Hole. — This  operation  is  accomplished  on  a 
turret  lathe,  using  a  special  chuck  for  holding  the  work.  The 
machining  operations  are  performed  in  the  order  given. 

Operation  4."  Turn,  Face  and  Counterbore  Tang. — This  is  ac- 
complished on  a  turret  lathe,  using  a  special  chuck  for  holding 
the  work.  This  chuck  has  adjustable  jaws  and  is  provided 
with  a  hardened  and  ground  plunger  on  which  the  work  is 
located  from  the  center  hole. 

Operation  5:  Spot,  Drill,  Ream,  Counterbore  and  Face  Safety 
Lock  Hole. — This  operation  is  also  accomplished  on  a  turret 
lathe,  using  a  special  chuck  for  holding  the  work;  the  locating 
pin  on  which  the  work  is  held  is  eccentric  to  the  axis  of  the 
spindle,  so  as  to  bring  the  safety  lock  hole  in  the  correct  posi- 
tion. The  work  is  located  from  the  rear  end,  being  held  in 
place  by  a  screw  clamp  bushing. 

Operation  6:  Mill  Lower  Surface  and  Guide  Ribs,  and  Sear 
Tooth  Slot,  Rough. — This  operation  is  performed  on  a  Lincoln 
type  milling  machine,  using  a  special  fixture  that  holds  two 
pieces.    The  work  is  located  from  the  cocking-piece  hole. 

Operation  7:  Mill  Left  Guide  Lug  and  Safety  Bolt  Lock  Pro- 
jecting Boss,  Rough. — This  is  done  on  a  Lincoln  type  milling 
machine,  using  a  special  fixture  that  holds  two  pieces. 

Operation  S:  Mill  Right  Guide  Lug  and  Safety  Lock  Project- 
ing Boss,  Rough. — This  is  accomplished  in  a  similar  manner 
to  Operation  7. 

Operation  9:  Mill  Remainder  of  Left  Side. — This  operation  is 


accomplished  on  a  Lincoln  type  milling  machine,  and  consists 
in  milling  that  portion  remaining  between  the  parts  milled  in 
Operations  6  and  7. 

Operation  10:  Mill  Remainder  of  Right  Side. — This  is  simi- 
lar to  Operation  9. 

Operation  It:  Sweep-mill  Safety  Lock  Locking  Rib  and  Boss, 
Rough. — This  operation  is  accomplished  on  a  hand  milling  ma- 

TABLE  XVIII.     OPERATIONS  ON  BOLT  PLUG    PART  NO.  22 
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chine,  using  a  special  rotary  fixture.  The  work  is  located  on  a 
plug  fitting  in  the  safety  bolt  hole. 

Operation  12:  Hweep-mill  Remainder  of  Safety  Lock  Lock- 
ing Boss,  Rough. — This  is  also  accomplished  on  a  hand  milling 
machine,  using  a  special  rotary  fixture  and  rotating  the  work 
on  the  safety  lock  hole  axis.  The  operation  is  performed  on 
the  front  end  of  the  boss. 

Operation  13:  Mill  Cocking-piece  Tooth  Slot,  Finish.— This 
operation  is  accomplished  on  a  Lincoln  type  milling  machine, 
using  a  special  fixture  that  holds  six  pieces,  which  are  held 
on  close  fitting  plugs  that  enter  the  cocklng-plece  hole. 

Operation  H:  Mill  Lower  Surface  and  Guide  Ribs,  Finish. — 
This  is  acoompliahod  in  a  similar  manner  to  Operation  6. 

Operation  ir,:  Mill  Remainder  of  Left  Side,  Finish. — This  is 
similar  to  Operation  9. 

Operation  1(>:  Mill  Remainder  of  Right  Side,  Finish. — This 
is  accomplished  in  a  similar  manner  to  Operation  10. 

Operation  11:  Sweep-mill  Safety  Lock  Locking  Rib  and  Boss. 
Finish. — This  is  done  on  a  hand  milling  machine  in  a  similar 
manner  to  Operation  11. 

Operation  18:  Sweep-mill  Remainder  of  Safety  Lock  Lock- 
ing Boss,  Finish.^This  is  similar  to  Operation  12. 

Operation  19:  Broach  Striker  Hole. — This  operation  is  ac- 
complished on  a  No.  1  Lapointe  broaching  machine,  using  a 
special  broach. 

Operation  20:  Mill  Thread  on  Tang. — This  Is  accomplished 
on  a  thread  milling  machine,  using  a  special  chuck  for  holding 
the  work  and  a  hob  type  of  cutter. 

Operation  21:  Stump. — This  is  a  hand  operation. 

Operation  22:  File  and  Burr. — This  is  also  a  hand  operation. 

Operation  2.S:  Pack-harden. — See  "Pack-harden." 

Operation  S-i:  Polish. — See  "Polish." 

Operation  2.'>:  Blue. — See  "Blue — Niter  Bath  Process." 

OPERATIONS  ON  COCKING-PIECE 
The  cocking-piece  (see  Fig.  38),  which  is  subjected  to  con- 
siderable wear  and  shock,  is  made  from  a  %-inch  round  bar 
of  hot-drawn  C  steel.  The  first  machining  operation  is  accom- 
plished in  a  multiple-spindle  automatic  screw  machine,  where 
the  bar  is  turned  to  form  the  rear  part  of  the  body,  spotted, 
drilled,  faced,  chamfered,  and  cut  off.  For  the  second  opera- 
tion, which  consists  in  reaming,  counterboring,  facing  and  re- 
cessing the  opposite  end,  the  work  is  held  by  the  finished 
shank.  This  machined  body  then  acts  as  a  locating  point  for 
the  subsequent  maihining  and  gaging  operations.  For  addi- 
tional Information  on  feeds,  speeds,  and  production,  see  Table 
XIX. 

Operation  I:  Turn.  Spot,  Drill,  Face,  Chamfer  and  Cut  Off. — 
This  operation  is  accomplished  on  a  four-spindle  automatic 
screw  machine,  using  an  eccentric  collet  for  holding  the  work. 
The  operations  are  performed  in  the  order  listed. 

Operation  2:  Ream,  Vuuntcrbore.  Face  and  Recess. — This  is 
accomplished  on  a  hand  screw  machine,  holding  the  work  in  a 
chuck  by  the  external  diameter. 

Operation  ."i:  Mill  Right  and  Left  Sides  of  Body  and  Cocking- 
piece  Tooth,  Rough. — This  operation  is  accomplished  on  a  Lin- 
coln type  milling  machine,  using  a  special  fixture  that  holds 
two  pieces. 

Operation  i;  Mill  Bottom  of  Tooth,  Rough. — This  is  done  on 
a  hand  milling  machine,  using  a  quick-action  vise  provided 
with  special  Jaws  that  hold  two  pieces. 

Operation  ,'>:  Mill  Right  and  Left  Sides  of  Body  and  Cocking- 
piece  Tooth,  Ftnish.^This  is  similar  to  Operation  3. 

Operation  C>:  Mill  Bottom  of  Tooth.  Finish. — This  is  accom- 
plished in  a  similar  manner  to  Operation  4. 

Operation  7:  Mill  Itoll  Tooth  Lock  Cam. — This  operation  is 
accomplished  on  a  hand  milling  machine,  using  a  special  ro- 
tary fixture  that  holds  one  piece. 

Operation  S:  Mill  Chamfer  on  Front  End  of  Body. — This  is 
also  accomplished  on  a  hand  milling  machine,  using  a  special 
rotary  fixture  that  holds  one  piece,  and  a  bevel  type  of  end- 
milling  cutter. 

Operation  9:  Sltare  Striker  Locking  Flats. — This  operation  is 
accomplished  in  a  Pratt  &  Whitney  vertical  bench  shaving  ma- 
chine, using  a  special  fixture  for  holding  the  work  and  a 
special  shaving  tool;  one  piece  Is  held  at  a  time. 
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Operation   10:  Stamp. — This  is  a  hand  operation. 

Operation   II:  File  and  Burr. — This  is  also  a  hand  operation. 

Operation  12:  Pack-hardcn.^See  "Pack-harden." 

Operation  13:  Polish.— See  "Polish." 

Operation  /);  Blue. — See  "Blue — Niter  Bath  Process." 

OPERATIONS    ON  STRIKER 

The  striker  (see  Fig.  SS)  is  subjected  to  severe  service,  and 
is  made  from  best  grade  tool  steel.  The  first  operation,  which 
is  performed  on  a  l>,4-inch  multiple  spindle  automatic  screw 
machine,  consists  in  rough-turning  a  9/16-inch  diameter  round 
bar  on  one  end  to  the  size  required.  The  piece  is  then  re- 
versed and  the  opposite  end  finished  in  a  hand  screw^  machine. 
For  additional  information  on  feeds,  speeds,  and  production, 
see  Table  XX. 

Operation  1:  Turn  Body  to  Shoulder,  Cocking-piece  Diame- 
ter, Face,  Groove  and  Cut  0^.— This  operation  is  accomplished 
on  an  automatic  screw  machine  provided  with  standard  tools. 
Particular  attention  should  be  given  to  the  quality  of  finish 
obtained,  in  order  to  avoid  later  polishing  operations. 

Oiuralion  2:  Turn  and  Form  Front  End. — This  operation  ia 
performed  on  a  hand  screw  machine.  After  roughing  out  with 
two  box-tools,  the  work  is  clamp  milled  in  order  to  size  the 
firing  pin  diameter  and  finish  the  form  with  the  smoothest  po»- 
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TABLE  XX.     OPERATIONS    ON  STRIKER    PART  NO.   24 
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sible  surface.     This  clamp  milling  operation  is  necessary   in 
order  to  secure  a  perfectly  formed  point  on  the  firing  pin. 

Operation  3:  Mill  Flats  on  Sides. — This  is  done  on  a  hand 
milling  machine,  by  holding  the  work  in  an  indexing  fixture, 
and   using  an  end-milling  cutter. 

Operation  .'/.•  Stamp. — This  is  a  hand  operation. 

Operation  5:  File  and  Burr. — This  is  also  a  hand  operation, 
in  which  a  filing  jig  is  used  to  finish  the  radius  on  the  flats  of 
the  body,  and  remove  burrs. 

Operation  6:  Harden  and  Temper. — See  "Harden"  and 
"Temper." 

Operation  7:  Polish  Rear  End. — See  "Polish." 

Operation  S:  Blue. — This  operation  is  performed  on  the  rear 
end  of  the  striker  only,  in  a  niter  bath. 

OPERATIONS  ON  EXTRACTOR 

The  extractor  (see  Fig.  38)  which  is  subjected  to  considerable 
hard  use  and  wear  is  made  from  a  hot-drawn  bar  of  7/16-inch 
square  vanadium  type  D  steel,  and  carefully  hardened  and 
tempered.  The  first  operation  is  cutting  off  to  approximate 
length  in  a  cutting-off  machine  holding  six  pieces  at  one  time. 
Following  this,  both  sides  are  ground  on  a  Blanchard  vertical 
surface  grinder.  Then  the  top  surface  is  ground,  using  a 
special  magnetic  chuck  which  has  radial  slots  into  which 
the  work  fits  closely,  registering  from  the  ground  sides. 
Following  this,  the  sides  and  top  act  as  locating  and  gaging 
points.     For  feeds,  speeds,  production,  etc.,  see  Table  XXI. 

Operation  1:  Cut  Off  from  Bar  Stock. — This  operation  is  ac- 
complished on  a  Higley  cutting-off  machine,  using  a  high-speed 
steel  inserted-tooth  saw,  and  holding  six  pieces  at  one  setting. 

Operation  2:  Surface  Grind  Right-  and  Left-hand  Sides. — - 
These  operations  are  accomplished  on  a  Blanchard  vertical 
surface  grinder  in  which  eighty  pieces  are  held  on  the  mag- 
netic chuck  at  one  setting.  From  0.015  to  0.020  inch  is  re- 
moved from  each  side,  and  the  limits  are  ±  0.001  inch.  The 
wheel  used  is  silicate  corundum,  16  inches  in  diameter,  li/. 
inch  rim,  grain  30,  grade  %,  rotating  at  4190  surface  feet  per 
minute.  The  speed  of  the  work-table  is  roughing,  17  R.  P.  M.; 
finishing,  5  R.  P.  M.  The  down  feed  of  the  wheel-spindle  is 
0.001  inch  per  revolution  of  the  work-table. 

Operation  3:  Surface  Grind  Top. — This  is  also  accomplished 
on  a  Blanchard  vertical  surface  grinder,  but  the  work  is  not 
held  directly  on  the  magnetic  chuck.  A  special  plate  with 
radial  grooves  of  a  width  equal  to  the  finish-ground  work  is 
fastened  to  the  magnetic  chuck,  and  thirty  pieces  of  work 
are  slipped  into  these  slots.  The  other  data,  feeds,  etc.,  are  the 
same  as  for  Operation  2. 

Operation  i:  Mill  Ends  and  Bottom  Surfaces. — This  opera- 
tion is  accomplished  on  a  Lincoln  type  milling  machine,  using 


a  standard  quick-action  vise,  equipped  with  special  jaws  for 
holding  four  pieces.  The  interlocking  type  of  milling  cutters 
is  used. 

Operation  o:  Mill  Remainder  of  Bottom. — This  is  accom- 
plished on  a  Lincoln  type  milling  machine,  using  a  standard 
quick-action  vise  provided  with  special  jaws  for  holding  two 
pieces.  These  vise  jaws  are  milled  with  the  form  milling 
cutters  used  for  milling  the  piece,  to  approximately  the  same 
shape  and  height  as  the  work,  so  as  to  support  it  rigidly  at 
all  points. 

Operation  (>:  Mill  Rear  Stop. — This  is  done  on  a  hand  milling 
machine,  using  a  standard  quick-action  vise  with  jaws  that 
hold  one  piece. 

Operation  7:  Mill  Holding  Lug. — This  operation  is  accom- 
plished on  a  hand  milling  machine,  using  a  standard  quick- 
action  vise  that  holds  one  piece. 

Operation  8:  Mill  Clearance  for  Bolt  Lug. — This  Is  accom- 
plished on  a  hand  milling  machine,  using  a  standard  quick- 
action  vise  that  holds  one  piece.  In  this  case,  the  cutter-spindle 
is  dropped  down  without  traverse  of  the  table. 

Operation  9:  Mill  Recess  in  Rear  of  Hook. — This  operation 
is  accomplished  on  a  hand  milling  machine,  using  a  standard 
quick-action  vise  with  special  jaws  that  hold  one  piece.     The 

TABLE  XXI.    OPERATIONS  ON  EXTRACTOR-PART  NO.  25 
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spindle  is  also  dropped  down  in  this  case. 

Ovcration  10:  Mill  Hlot  for  Collar. — This  is  done  on  a  hand 
milling  machine,  using  an  endiuilling  cutter  and  holding  the 
work  in  a  standard  quick-action  vise. 

OperatioA  11:  Mill  Under-cut  for  Collar. — This  operation  is 
accomplished  on  a  hand  milling _ machine,  using  a  standard 
quick-action  vise  and  an  end-milling  cutter. 

Opiration  l,i:  Mill  Hook  and  front  Corners. — This  operation 
is  performed  on  a  hand  milling  machine,  using  a  standard 
quick-action  vise  for  holding  the  work.  The  movement  of  the 
cutter  is  controlled  by  a  former  plate  fastened  to  the  fixture. 

Operation  13:  Mill  Front  Stop. — This  is  accomplished  on  a 
hand  milling  machine,  using  a  standard  quick-action  vise,  with 
a  former  plate  that  controls  the  movement  of  the  milling 
cutter. 

Operation  7';.-  Mill  Hpring  Relief  Cut. — This  operation  is 
accomplished  on  a  hand  milling  machine  by  holding  the  work 
in  special  vise  Jaws,  and  supporting  the  shank  milling  cutter 
on  the  outer  end  by  a  center  held  in  the  over-arm.  The  table 
is  traversed  in  line  with  the  axis  of  the  machine  spindle. 

Operation  l.'i:  Mill  Relief  Cut  on  Top,  Rouyh. — This  is  ac- 
complished on  a  Lincoln  type  milling  machine,  using  a  special 
fixture  that  holds  two  pieces.  One  side  of  the  fixture  is  made 
adjustable  to  <<)mpensate  for  variation  iu  the  diametel^  of  the 
cutters. 

Operation  IG:  Mill  Relief  Cut  on  Top,  Finish. — This  opera- 
tion is  performed  on  a  hand  milling  machine,  using  a  standard 
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Fig.  43.     Opcrationa  on  Mauser  HiSo  Extractor 


Fig.  44.     Opera tiona  on  Mauser  Eifle  Extractor  (Continued) 

(luick-action  vise  with  special  jaws  that  hold  one  piece.  The 
movement  of  the  cutter  is  controlled  by  a  former  plate  on  the 
fixture. 

Operation  11:  Mill  Front  Bevels. — This  operation  is  accom- 
plished on  a  hand  milling  machine,  using  a  special  rotary 
fixture  that  holds  one  piece. 

Oprritlion  IS:  Rend. — This  is  accomplished  in  a  special  bench 
li.xlure  operated  by  hand. 

Operation  W:  File  Corners  and  Burr. — This  is  a  hand  opera- 
tion. 

Operation  20:  Harden  and  Temper. — See  "Harden"  and 
"Temper." 

Operation  it:  Polish. — See  "Polish." 

OPERATIONS  ON  EXTRACTOR  COLLAR 

The  extractor  collar  (see  Fig.  38)  which  must  be  hordened 
and  spring  tempered  is  made  from  a  I'^-lnch  hot-rolled  bar 
of  vanadium  type  D.  mild  steel.  The  first  operation  consists 
in  drilling  and  reaming  the  hole,  facing  one  end  and  cutting 
off  in  a  multiple  spindle  automatic  screw  machine.  These  fin- 
ished surfaces  then  act  as  locating  and  gaging  points  for  sub- 
sequent operations,  the  complete  sequence  of  which  Is  shown 
in  Fig.  45.  For  additional  data,  such  as  feeds,  speeds,  and  pro- 
duction, see  Table  XXII. 

Operation  1:  Drill,  Ream.  Face  and  Cut  Off.— This  operation 
is  accomplished  on  a  l>4-inch  four-spindle  automatic  screw 
machine,  using  standard  tools.  Large  stock  is  used  so  that  It 
can  be  held  concentrically  and  thus  avoid  the  trouble  usually 
experienced  in  cutting  off  eccentric  stock. 
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TABLE  XXII.    OPERATIONS  ON  EXTRACTOR  COLLAR- 
PART  NO.  26 
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Oiicnition  2:  Stirf ace-grind  One  Side.— This  is  accomplished 
on  a  Blanchard  vertical  surface  grinder,  holding  400  pieces 
on  the  magnetic  chuck.  The  wheel  used  is  IG  inches  diameter. 
11/2  inch  face,  silicate  corundum,  grain  30,  grade  %,  rotating 
at  4190  feet  surface  speed.  The  table  speeds  are  roughing,  17 
R.  P.  M.;  finishing,  5  R.  P.  M.  The  depth  of  cut  is  0.001  inch 
per  revolution  of  the  work-table. 

Operation  3:  Mill  Top  and  Sides  of  Lit?.— This  operation  is 
accomplished  on  a  Lincoln  type  milling  machine  provided  with 
a  special  fixture  for  holding  two  pieces. 

Operation  Jf:  Mill  Outside  Edge.— This  operation,  which  is 
accomplished  on  a  Lincoln  type  milling  machine,  con- 
sists in  milling  the  remainder  of  the  outside  circular 
surface  to  size  and  shape  in  two  settings.  The  fix- 
ture holds  two  pieces,  and  half  the  diameter  is  milled 
on  one  side,  the  remainder  being  finished  on  the  other 
side  of  the  fixture,  one  piece  being  completed  at  each 
pass  of  the  work  under  the  cutters. 

Operation  5:  Mill  Under-cut  for  Extractor.— Thia 
operation  is  accomplished  on  a  hand  milling  ma- 
chine, using  a  special  fixture  that  holds  two  pieces. 
The  work  is  arranged  so  that  opposing  sides  of  the 
under-cut  are  milled  on  each  side  of  the  fixture, 
one  piece  being  completed  at  each  pass  of  the  work 
under  the  cutters. 

Operation  6:  Mill  Radius  on  Corners. — This  is  done 
on  a  hand  milling  machine  provided  with  a  special 
fixture  for  holding  one  piece,  and  a  roller  on  the  spin- 
dle arranged  to  follow  a  former  plate  on  the  fixture, 
thus  forming  both  corners  at  one  setting. 

Operation  7:  Mill  Slot  to  Opr/i.— This  is  accom- 
plished on  a  hand  milling  machine,  using  a  special 
fixture  to  hold  one  piece  and  a  slitting  saw. 

Operation  S:  File  Corners  and  Burr. — This  is  a 
hand  operation,  consisting  in  removing  the  sharp 
corners  from  the  lug. 


Operation  9:  Harden  and  Temper. — See  "Harden"  and 
"Temper." 

Operation  10:  Tumble. — See  "Tumble." 

OPERATIONS  ON  SAFETY   LOCK      * 

The  safety  lock  (see  Fig.  38)  is  made  from,  lockwork  steel 
by  drop-forging.  After  forging  and  trimming,  the  forging  is 
annealed  and  pickled,  after  which  it  is  ready  for  the  first 
machining  operation.  This  consists  in  finishing  the  stem, 
drilling  the  clearance  hole  and  facing  the  shoulder  on  the 
flange.  The  work  is  done  in  a  five-spindle  upright  drilling 
machine,  using  a  special  jig  for  holding  the  work  that  can 
be  turned  over  for  drilling  and  milling  the  clearance  hole  and 
located  in  an  upright  position  for  hollow-milling  the  stem. 
The  stem  and  this  finished  shoulder  then  act  as  locating  points 
for  the  subsequent  milling  and  gaging  operations.  For  feeds, 
speeds,  production,  etc.,  see  Table  XXIIL 

Operation  1:  Drop-forge  and  Trim. — This  operation  is  ac- 
complished on  an  800-pound  drop-hammer,  using  forging  dies, 
and  the  trimming  is  done  in  a  trimming  press,  using  a  trim- 
ming punch  and  die. 

Operation  2:  Anneal  and  Pickle. — See  "Anneal"  and  "Pickle." 

Operation  S:  Hollow-mill  Stem,  Drill  and  Mill  Clearance 
Hole  and  Face  Shoulder. — This  operation  is  accomplished  on 
a  five-spindle  upright  drilling  machine,  using  a  special  Jig 
for  holding  the  work  and  performing  the  operations  in  the 
following  order:  First,  rough  hollow-mill  stem  down  to  top 
of  thumb  piece;  second,  finish-mill  stem  down  to  shoulder; 
third,  drill  clearance  hole  in  thumb  piece;  fourth,  mill  out 
clearance  slot  in  thumb  piece;  and  fifth,  face  shoulder  and 
clearance  slot  with  a  T-end  hollow  mill.  To  perform  this  last 
operation  it  is  necessary  to  stop  the  machine  so  the  slotted  mill 
can  pass  the  thumb  piece  without  interference.  This  tool  is 
brought  down  to  a  swinging  stop  to  locate  it  before  the  spindle 
is  started.  The  first  and  the  last  hollow  mill  carry  facing  tools 
for  facing  off  the  end  of  the  stem  to  length. 

Operation  -{.•  Mill  Right-  and  Left-hand  Sides  of  Thumb 
Piece,  Boss  and  Top,  Rough. — This  is  accomplished  on  a  Lin- 
coln type  milling  machine,  using  a  special  fixture  provided 
with  V-type  jaws  that  hold  two  pieces.  On  one  side  of  the 
fixture  the  right-hand  side  of  the  work  is  milled,  and  on  the 
other  side  the  left-hand  side.  One  side  of  the  fixture  is  made 
adjustable  so  as  to  compensate  for  variation  in  the  diameter 
of  the  cutters. 

Operation  '>:  Mill  Right-  and  Left-hand  Sides  of  Thumb 
Piece,  Boss  and  Top,  Finish. — This  is  done  in  a  similar  manner 
to  Operation  4. 

Operation  G:  Straddle-mill  Front  and  Rear  Ends  of  Thumb 
Piece. — This  operation  is  accomplished  on  a  Lincoln  type  mill- 
ing machine,  using  two  side  milling  cutters  separated  by  spac- 
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TABLE  XXIII.     OPERATIONS  ON  SAFETY   LOCK 
PART  NO.  28 
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ing  bushings.  Two  pieics  are  held  in  the  vise  jiiws  at  one 
time. 

Operation  7:  Swccp-ttiill  liadiits  on  Hear  End  of  Thumb 
Piece. — This  is  done  on  a  hand  milling  machine,  provided  with 
a  special  rotary  fixture,  the  fixture  having  two  stops  for  locat- 
ing the  terminus  of  the  radius  and  for  milling  the  sides  which 
Is  done  by  traversing  the  table  longitudinally. 

Operation  S:  Mill  Catn  on  End  of  Stem. — This  operation  is 
accomplished  on  a  hand  milling  machine,  using  a  special  type 
of  rotary  fixture  for  holding  the  work.  The  lixture  is  pro- 
vided with  stops  as  in  the  previous  C4tse,  to  locate  the  terminal 
points  when  starting  and  stopping  the  radius  cut. 

Operation  !>:  Splim-niill  Hadiits  on  Thumb  Pieee. — This  Is 
accomplished  on  a  Pratt  &  Whitney  spline  milling  machine, 
using  a  special  fixture  tor  holding  one  piece  at  a  time.  The 
cutters  are  set  so  that  one  feeds  in,  in  advance  of  the  other 
and  then  retreats  while  the  other  feeds  in  and  passes  the 
center. 

Operation  10:  Mill  Cocking-piece  Cam  on  Flange. — This 
operation  is  accomplished  on  a  hand  milling  machine,  using 


a  special  fixture  for  holding  the  work,  and  having  a  cam  for 
controlling  the  movement  of  the  cutter-spindle. 

Operation  11:  Mill  Locking  Steps  in  Rear  of  Flange. — This 
is  accomplished  on  a  single-spindle  upright  drilling  machine, 
using  an  end-milling  cutter  which  is  guided  by  two  bushings 
in  the  jig. 

Operation  12:  Mill  Serrations  in  Right-  and  Left-hand  Sides 
of  Tiiumb  Piece,  First  Setting.— Tbie  operation  is  accom- 
plished on  a  Lincoln  type  milling  machine,  using  a  special  vise 
that  holds  two  pieces.  The  serrations  on  both  sides  are  milled 
longitudinally  of  the  stem. 

Operation  13:  Mill  Serrations  in  Right-  and  Left-hand  Sides 
of  Thumb  Piece,  Second  Setting. — This  operation  is  accom- 
plished in  a  similar  manner  to  Operation  12,  with  the  excep- 
tion that  the  serrations  do  not  run  clear  across  the  work, 
retjuiring  a  stop  on  the  table  of  the  machine. 

Operation  I'l:  Stamp. — This  is  a  hand  operation. 

Operation  lo:  File  Corners  and  Burr. — This  operation  con- 
sists in  removing  all  the  sharp  corners  from  the  thumb  piece. 

Operation  IG:  Harden  and  Temper. — See  "Harden"  and 
"Temper." 

Operation  17:  Polish.^See  "Polish." 

Operation  18:  Blue.— See  "Blue — Niter  Bath  Process." 

The  machining  operations  and  other  data  on:  the  magazine 
and  trigger  guard,  with  components;  various  parts  used  in 
connection  with  the  stock,  such  as  butt  plate,  bands,  etc.;  and 
all  other  parts  not  treated  in  this  number,  including  the  stock 
and  hand  guard,  will  be  described  in  the  May  number. 
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MANUFACTURE    OF  MILITARY  RIFLES 

The  articles  on  the  military  rifle  begun  in  this  number  are 
unique  in  the  annals  of  technical  journalism.  They  specify 
step  by  step  the  operations  employed  in  the  manufacture  of 
the  Spanish  Mauser  rifle,  which  is  conceded  to  be  one  of  the 
simplest  and  beat  military  arms  used  by  the  nations  of  the 
world.  The  American  Springfield  rifle  is  virtually  a  copy  of 
the  Mauser  with  certain  modifications  and  improvements 
worked  out  by  United  States  Army  officers. 

This  is  the  first  time  that  any  journal  has  undertaken  to 
publish  a  detailed  description  of  the  complicated  and  special 
methods  by  which  the  barrel,  receiver,  bolt  and  other  parts 
are  manufactured.  Probably  no  other  product  is  as  exacting 
in  the  requirements  of  manufacture  as  the  military  rifle.  It 
lias  to  be  accurately  made  of  high-grade  materials  and  in  com- 
lilicated  and  irregular  shapes  that  defy  description  without  the 
use  of  many  drawings.  The  impulse  of  an  ordinary  mechani- 
cal expert  on  first  examining  a  typical  military  arm  is  to  say 
that  many  of  the  shapes  and  parts  are  finical  and  unnecessary, 
Ihat  other  shapes  would  work  just  as  well,  that  many  opera- 
lions  could  be  eliminated,  and  that  the  arm  generally  repre- 
sents the  ideas  of  military  officers  to  whom  expense  counts  for 
nothing.  But  after  analyzing  the  Spanish  Mauser  arm,  we 
were  much  impressed  to  find  that  practically  every  shape  is 
required,  and  that  every  part  has  a  useful  function. 

With  the  possibility  of  this  nation  becoming  involved  in  war 
at  some  not  distant  time,  and  finding  it  necessary  to  manu- 
facture millions  of  army  rifles,  we  feel  that  the  publication 
of  this  article  is  serving  a  patriotic  purpose.  It  takes  out 
of  the  possession  of  a  few  and  puts  before  thousands  of  read- 
ers, the  knowledge  of  methods  and  tools  employed  by  the  most 
up-to-date  armories.  Besides  making  public  these  data,  the 
articles  will  serve  to  indicate  the  extent  of  the  task  that  any 
manufacturer  undertakes  .when  he  starts  to  manufacture  mili- 
tary arms  on  contract. 

*     *     * 

SHUTTING   OUT  IDEAS 

One  of  the  surest  ways  for  a  manufacturing  concern  to  fall 
behind  in  mechanical  progress  is  to  keep  a  closed  shop  to  all 
visitors.     Any  concern  that  develops  original  ideas  and  keeps 


abreast  of  the  times  must  be  constantly  in  touch  with  all  de- 
velopments which  affect  its  methods  or  product.  By  closing 
the  plant  to  outsiders,  its  own  representatives  must  expect  a 
similar  lack  of  courtesy  when  traveling,  and  must  necessarily 
be  restricted  in  the  interchange  of  knowledge  mutually  bene- 
ficial. The  concern  that  strives  to  confine  all  ideas  and  novel 
developments  within  its  walls  generally  succeeds  in  shutting 
out  new  ideas. 

A  large  arms  manufacturing  plant,  noted  for  its  conserva- 
tism, which  for  many  years  has  consistently  excluded  engi- 
neers and  others  familiar  with  manufacturing  methods,  was 
recently  obliged  to  call  in  new  blood  to  revise  its  methods 
and  bring  its  manufacturing  practice  up  to  date.  This  exper- 
ience is  not  unusual  with  unprogressive  concerns,  but  it  seems 
strange  for  a  concern  with  a  reputation  for  ingenuity  and 
highly  developed  manufacturing  practice.  These  changes  were 
not  necessary  because  of  the  lack  of  ingenuity  among  the  men 
responsible  for  the  shop  methods,  but  because  those  men 
were  so  restricted  in  their  contact  with  the  outside  mechani- 
cal world  that  they  could  not  take  advantage  of  improvements 
made  in  parallel  lines  of  work.  The  habit  of  conservatism  had 
become  so  fixed  with  them  that  it  prevented  them  from  mixing 
freely  with  other  mechanical  men,  and  from  giving  and  tak- 
ing ideas  which  would  have  been  mutually  helpful.  A  policy 
which  produces  this  effect  is  a  detriment  to  any  concern,  no 
matter  how  large  and  strong  it  may  be  financially. 
*     *     * 

MATHEMATICS   IN   THE   TOOL-ROOM 

The  value  of  clearly  understanding  the  underlying  princi- 
ples of  simple  mathematics  and  trigonometry  is  not  always 
evident  to  the  toolmaker.  He  often  relies  on  makeshift  or 
graphical  methods  to  get  out  of  a  difficulty  when  any  ques- 
tion involving  a  mathematical  calculation  comes  up.  The 
cut-and-try  process  seems  to  the  average  toolmaker  the  only 
practical  way  of  solving  any  problem  that  varies  slightly 
from  the  ordinary  run  of  tool  work.  He  will  spend  hours  ar- 
ranging buttons  to  find  the  position  of  certain  holes  which 
could  be  quickly  determined  by  a  simple  mathematical  calcu- 
lation and  direct  measurement. 

An  instance  of  this  was  recently  brought  to  our  attention. 
A  toolmaker  was  given  the  job  of  laying  out  a  multiple  punch 
and  die  for  blanking  and  cupping  six  blanks  located  diagon- 
ally in  the  strip,  at  one  stroke  of  the  press.  The  problem  was 
to  find  the  width  of  strip  stock  required  to  punch  out  six 
blanks  economically.  From  experience  this  toolmaker  knew 
that  to  get  the  greatest  number  of  blanks  from  a  given  area 
the  holes  or  circles  should  be  laid  out  diagonally,  and  he  set 
out  to  find  their  positions.  Not  realizing  that  they  could  be 
determined  mathematically,  he  tried  to  find  them  by  the  but- 
ton method,  setting  five  buttons  in  a  group  having  diameters 
equal  to  the  blank  plus  the  web.  This  took  over  a  day,  as  the 
position  of  each  hole  had  to  be  determined  progressively; 
but  a  few  minutes  would  have  sufficed  had  he  known  that 
the  distances  of  the  holes  from  two  given  lines  at  right 
angles  could  be  determined  by  finding  the  sides  and  bases  of 
a  series  of  right-angle  triangles. 

Where  the  work  is  laid  out  in  the  designing  department  and 
all  essential  dimensions  given  on  drawings  it  is  not  so  neces- 
sary that  the  toolmaker  have  a  knowledge  of  mathematics 
as  it  is  when  he  has  to  lay  out  the  work  for  himself  as  he 
goes  along.  Many  toolmakers  point  to  this  fact,  stating  that 
a  knowledge  of  mathematics  is  useless  to  them.  They  over- 
look the  inspiring  fact  that  a  toolmaker  who  has  a  knowledge 
of  mathematics  is  unlikely  to  remain  a  toolmaker  always,  be- 
cause his  knowledge  fits  him  for  higher  positions  which  he 
could  not  satisfactorily  fill  without  it.  Practical  experience 
is  absolutely  necessary,  but  when  coupled  with  a  good  techni- 
cal education  it  is  far  more  valuable  to  the  possessor. 

Lack  of  appreciation  of  technical  journals  and  books  which 
contain  solutions  of  problems  that  come  up  every  day  in 
the  tool-room  is  one  of  the  reasons  that  many  toolmakers 
lack  the  rudimentary  knowledge  of  mathematics  necessary 
to  the  successful  prosecution  of  their  work.  A  man  who  is 
looking  out  for  his  future  should  study  as  he  goes  along  and 
read  articles  on  the  problems  connected  with  his  daily  work. 


I  I'LK  niakiiiK  experts  in  general  concede  that  the 
^^  most  (lifficult  part  of  a  rifle  to  make  is  the  bar- 

v"^  rel.     A  rifle  with  a  barrel  which   is  untrue  is 

'  I  worthless;    hence,   the   greatest   care   in   manu- 

I'acture  is  necessary  in  order  to  insure  that 
this  portion  be  as  nearly  correct  as  it  is  pos- 
sible to  make  it.  Should  the  interior  of  a  barrel  be  out  of 
alignment,  the  rifle  would  be  unreliable  and  could  not  be 
depended  upon  to  give  accurate  results  under  all  conditions. 
It  can  readily  be  seen  from  the  foregoing  that  gun  barrel 
maljing  is  a  business  in  itself.  As  a  matter  of  fact,  there  are 
factories  where  only  gun  barrels  are  manufactured  and  where 
no  other  gun  parts  are  made,  although  there  are  no  factories 
making  other  gun  parts  (except  sights)  exclusively.  All  the 
important  operations  on  the  barrel  are  carried  on  in  the  bar- 
rel department,  although  sofne  of  the  minor  operations  are 
performed  in  other  parts  of  the  factory.  The  operations  done 
in  the  barrel  department  are:  cutting  off  the  stock,  outside 
siraightcning,  centering,  drilling,  spotting,  turning,  reaming, 
straightening,  grinding,  linish-reaniing,  rifling,  etc.  All  these 
operations  are  important  and  must  be  done  correctly  or 
else  the  barrel  will  never  "make."  Threading,  sight-seat  mill- 
ing, slot-cutting,  rifling,  polishing,  browning,  and  other  opera- 
tions, as  well  as  proving  under  powder  tests,  are  done  In 
departments  not  connected  with  the  barrel  department  proper. 
Credit  is  due  to  Frederick  Kutclier.  manager  of  the  Ameri- 
can Gun  Harrel  Mfg.  Co..  \e\v  Ilaveu,  Conn.,  for  many  of  the 
photographs  and  much  of  the  data  that  has  been  herein  in- 
■orporated.  This  company  is  the  only  flrm  in  this  country 
now  making  gun  and  rillo  barrels  exclusively. 

Ride  Biirrel  Material 
While  rifle   barrels  were   forpierly   made  of  mild   steel   ex- 
clusively, the  modern  military  rifle  barrel  is  made  of  a  much 
tougher  grade  of  steel,  owing  to  the  more  exacting  require- 

Autlipr's   nthlrotfs:     Wtiltnoyvino.    New  Hav^n,    Conn. 


ments  of  the  modern  powders  as  contrasted  with  the  strength 
needed  when  only  black  powder  was  used  as  an  explosive. 
Thus  the  nickel  steel  barrel  has  come  to  the  front  and  no 
modern  military  rifle  barrels  are  made  of  mild  steel  at  present. 
The  stock  from  which  the  barrels  are  made  usually  comes  to 
the  factory  in  long  bars  which  vary  in  length  and  diameter 
according  to  the  style  of  barrel  to  be  manufactured.  The 
general  specifications  for  rifle  barrel  steel  at  the  present  day 
are:  carbon  0.50;  manganese,  1.00;  silicon,  0.30;  phosphorus 
under  0.015;  sulphur,  under  0.015. 

Cuttlner  off  Stock 
The  first  operation  to  which  the  bars  are  subjected  is  cut- 
ting off,  the  bars  being  placed  two  or  three  at  a  time  In  a 
cutting-off  machine  which  is  supplied  with  a  gang  of  circular 
saws.  Fig.  1  shows  an  arrangement  for  cutting  off  rifle  bar- 
rels to  their  proper  length,  due  allowance  being  made  on  the 
length  to  provide  for  errors  that  may  be  made  in  machining. 
This  is  a  multiple  saw  of  the  Higley  type,  having  blades  12Vj 
inches  in  diameter  and  9  ;{2  inch  thick.  The  bars  are  damped 
in  place  and  are  fed  directly  against  the  teeth  of  the  revolving 
saws,  the  feed  of  the  work  being  •'•>.  inch  per  minute  and  the 
speed  of  the  blades  10  R.  V.  M..  which  is  equivalent  to  a  cutting 
speed  of  32  feet  per  minute.  By  means  of  a  pump,  a  stream 
of  oil  is  constantly  directed  onto  the  saws  while  the  cutting 
operation  is  in  progress,  thus  keeping  them  properly  lubri- 
cated during  the  cutting-off  operation.  It  is  possible  to 
arrange  the  saws  so  that  barrels  of  various  lengths  can  be 
cut  off  at  the  same  time.  A  gang  of  eleven  saws  can  be  easily 
tended  by  one  man  with  a  helper. 

Upsetting-  the  Stock 

After  the  stock  has  been  cut  into  the  proper  lengths  for  bar- 
rels, it  is  upset  at  the  breech  end  in  order  to  bring  It  to  the 
correct  shape,  after  which  it  is  ready  for  annealing.  Two  meth- 
ods are  used  in  upsetting  the  stock,  i  i:.,  forging  in  a  regular 
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Fig.  1.     Cutting  off  Stock  for  Eifle  Barrels 


forging  machine  and  a  process  of  rolling.  In  the  factories  where 
the  barrel  lengths  are  forged,  the  ram  of  the  machine  thickens 
and  forms  the  butt  of  the  barrel  while  the  barrel  is  held 
lengthwise  between  two  split  dies.  When  the  barrels  are 
shaped  by  rolling,  a  pair  of  rolls  is  employed,  these  rolls  hav- 
ing about  six  sets  of  various  sized  grooves,  which  are  deep  at 
the  beginning  and  diminish  as  they  progress  around  the  rolls. 
As  the  deep  cavity  of  the  first  groove  in  the  roll  comes  around 
to  the  operator,  he  thrusts  the  end  of  the  barrel  stock  into 
it  and  partially  shapes  it.  By  following  this  procedure  with 
each  set  of  grooves  successively,  the  barrel  is  finally  brought 
to  its  proper  shape. 

Annealing   Barrels 

After  the  barrels  have  been  upset  they  are  taken  to  the 
annealing  furnace,  where  they  are  slowly  heated  to  the  criti- 
cal temperature,  which  is  dependent  on  the  grade  of  steel  being 
treated.  They  are  then  removed,  packed  in  lime  and  allowed 
to  cool  slowly. 

Outside  Straigrhteningr 

Before  the  barrels  are  sent  to  the  drilling  machines,  they 
are  looked  over  by  a  workman  and  any  that  are  crooked  on 
the  outside  are  straightened  by  him.  This  process  is  called 
"outside  straightening,"  and  while  it  is  important,  it  does 
not  necessarily  require  an  expert  workman,  as  anyone  of  or- 
dinary intelligence  can  learn  to  do  it  in  a  short  time.  If  the 
straightening  were  improperly  done  and  the  barrels  went 
to  the  drilling  machines  in  a  crooked  condition,  the  result 
would  be  that  the  drills,  in  passing  through  the  stock,  would 
come  out  at  one  side  instead  of  in  the  center,  or  that  the 
walls  of  the  barrel  would  be  thick  in  some  places  and  thin 
in  others.  Either  of  these  conditions  might  result  in  disaster 
when  the  barrel  was  turned  down  to  its  proper  size  and  shape 
in  the  turning  lathe.  In  other  words,  a  barrel  which  is  not 
properly  straightened  on  the  outside  might  not  "make"  in 
the  subsequent  operations. 

Butt  Turning 

After  annealing,  the  barrels  are  taken  to  the  butt  turning 
machine  as  indicated  in  Fig.  2.  In  this  operation,  the  bar- 
rel is  placed  through  the  spindle  of  a  shaving  machine  and 
the  butt  end  held  in  a  split  chuck  while  the  end  is  turned 
down  and  made  ready  for  the  drilling  operations.     Some  fac- 


tories also  center  the  butt  end  in  order  that  the  drill  may 
enter  the  stock  directly  in  the  center  when  the  drilling  opera- 
tion is  started,  while  in  other  factories  no  centering  is  done. 
DrlUinE:  Rifle  Barrels 
The  drilling  of  a  rifie  barrel  is  an  especially  important  opera- 
tion for  the  reason  that  if  a  barrel  is  not  properly  drilled, 
it  almost  invariably  finds  its  way  to  the  scrap  heap.  In  order, 
then,  that  this  may  not  happen,  it  is  absolutely  necessary  that 
the  drills  used  be  perfect,  both  as  to  gage  and  cutting  capacity. 
The  man  who  keeps  the  drills  in  proper  condition,  although 
he  may  not  operate  the  machine,  is  called  the  "driller,"  and 
he  must  be  a  man  having  more  than  ordinary  skill  and  in- 
telligence. Highly  skilled  drillers  who  keep  the  drills  in 
first-class  condition  are  difficult  to  find. 

Two  types  of  drilling  machines — horizontal  and  vertical- — 
are  in  use  today.  One  .of  the  larger  companies  uses  a 
vertical  drilling  press  for  barrel  drilling,  which  was,  perhaps, 
until  recently,  the  most  perfect  press  of  its  kind,  and  which 
is  manufactured  at  the  factory  w^here  it  is  used.  These  drill- 
ing machines  have  several  secret  attachments  connected  with 
them  not  found  on  other  styles  of  drill  presses.  One  of  these 
attachments  is  a  motor  contrivance  by  which  the  drills  can 
be  speeded  up  from  1300  revolutions  per  minute  to  3000  without 
necessitating  a  change  of  belting.  When  drilling  nickel  steel 
barrels,  or  0.45  carbon  steel,  the  speed  at  which  the  drills  are 
run  is  about  1760  revolutions.  For  soft  steel  barrels,  however, 
the  highest  speed  obtained  is  about  3000  revolutions.  The 
time  necessary  for  drilling  a  high-grade  steel  barrel  is  from 
forty-five  to  sixty-five  minutes,  while  the  maximum  speed  at 
which  soft  steel  barrels  are  turned  out  is  about  twenty  min- 
utes, according  to  the  length  of  the  barrel. 

Under  the  drill  presses  at  this  factory,  in  the  basement,  an 
immense  oil  system  is  located,  consisting  of  a  series  of  reser- 
voirs holding  many  hundreds  of  gallons  of  oil  which  is  forced 
by  pumps  of  high  pressure  through  the  whole  drilling  system. 
The  pumps  connected  with  this  oil  system  develop  pressure  of 
SOO  pounds  or  more,  by  which  the  oil  is  kept  in  constant  circu- 
lation, passing  through  each  drill  and  finally  back  to  the 
great  central  reservoir  in  the  basement.  The  drill  chips  which 
come  from  the  center  of  the  barrel  are  automatically  carried 
out  by  the  flow  of  oil  and  deposited  in  receptacles  which  are 
connected  with  the  drilling  system. 
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Gun  barrel  drilling  is  a  difficult  operation  on  account  of 
the  extreme  length  of  the  hole  as  compared  with  the  diameter 
of  the  drill  and  also  because  of  the  toughness  of  the  steel 
in  which  the  drilling  must  be  done.  In  either  horizontal  or 
vertical  drilling  machines,  the  barrels  are  revolved  and  the 
drills  held  stationary.  The  vertical  machines  are  a  more  re- 
cent development  and  are  considered  to  have  several  advan- 
tages over  the  horizontal  types,  such  as  reduced  floor  space 
and  better  removal  of  chips.  The  horizontal  type  of  machines 
is  best  known  and  will  therefore  be  describeil  here.  Fig.  5 
shows  a  Pratt  &  Whitney  gun  barrel  drilling  machine,  while 
Fig.  G  shows  a  closer  view  of  the  work  on  the  machine. 

On  this  type  of  machine,  two  barrels  are  drilled  simul- 
taneously, there  being  two  spindles,  each  of  which  is  driven 
independently  from  an  overhead  belt.  Beneath  the  spindles 
are  worm-gears  that  carry  motion  to  the  lead-screws  outside 
the  two  walls  of  the  machine.  These  lead-screws  can  be  seen 
in  Fig.  G.  and  from  each  of  these  screws  the  corresponding 
carriage  is  operated.  The  feed  of  the  carriages  may  be  en- 
gaged or  disengaged  by  hand-levers,  and  the  disengagement 
is  also  automatically  effected  by  a  set  of  stops,  as  shown  in 
Fig.  5.  The  rate  of  speed  on  a  gun  barrel  drill  depends  on  the 
quality  of  the  steel  which  is  being  drilled.  The  barrels  are 
usually  drilled  at  a  speed  of  about  1760  revolutions,  as  previ- 
ously mentioned,  and  the  rate  of  feed  is  about  one  inch  per 
minute,  which  is  about  the  maximum  rate.  The  method  of 
driving  the  barrel  is  by  a  contact  on  the  muzzle  end  against 
the  center  of  the  spindle,  vftiile  the  other  end  is  supported  in 
a  bushing  as  indicated  in  Fig.  6.  The  pump  pressure,  by 
means  of  which  the  oil  is  circulated  through  the  drill  when 
drilling,  is  of  groat  importance,  as  this  pressure  must  be  suffi- 
cient to  work  out  the  chips  along  the  passage  provided  for 
them  so  that  they  will  not  clog  or  cause  other  trouble.  The 
shank  of  the  drill  rod- is  securely  fastened  in  the  chuck  on 
the  drill  carriage  at  the  end  of  the  machine,  while  the  tip  or 
cutting  end  of  the  drill  passes  through  a  bushing  at  the  center 
of  the  machine. 

Shapd  of  Drills 

The  shape  of  the  drills  used  at  the  shops  of  the  American 
Gun  Barrel  Mfg.  Co.  is  the  same  as  that  used  by  other  large 
manufacturing  concerns.  The  shank  to  which  the  drill  tip  is 
brazed  is  the  same  shape  as  the  drill,  that  is,  half  round,  with 
a  deep  groove  running  from  one  end  to  the  other,  and  having 
a  crescent  shaped  hole  which  passes  completely  through  the 
shank  and  drill  tip.  The  method  by  which  the  groove  in  the 
shank  is  obtained  is  by  placing  the  shank,  which  is  a  round 
thin-walled  tube,  in  a  special  fixture  and  rolling  in  the  groove 
under  the  pressure  of  a  revolving  wheel  as  shown  in  the 
Illustration   Fig.  3.     This  roll   is  forced  down  on   the  tube  as 


the  planer  bed  travels,  thus  compressing  the  metal  and  forcing 
It  to  take  the  form  shown.  The  method  of  obtaining  the 
crescent  shaped  hole  in  the  drill  tip  is  not  the  same  as  that 
employed  on  the  shank.  This  tip  is  from  3Vi  to  4  inches  In 
length  and  is  made  of  the  best  grade  of  high-speed  steel.  It 
is  drilled  through  the  center  in  its  rough  state  before  it  is 
shaped  up,  the  hole  extending  from  end  to  end.  The  tip  is 
then  placed  in  a  die  and  drop-forged  to  produce  the  groove 
from  end  to  end  in  the  tip.  The  displacement  of  the  metal 
caused  by  forging  in  the  groove  causes  the  round  hole  to 
become  crescent  shaped.  The  tip  is  then  shaped  up  and  brazed 
to  the  end  of  the  shank,  after  which  the  cutting  end  is  ground 
to  its  proper  shape  by  the  operator.  The  method  of  form- 
ing the  end  of  the  drill  tip  and  Its  t,ube  is  shown  in  Fig.  7, 
which  represents  a  filing  Jig,  In  which  the  shank  and  tip  are 
tiled  to  correspond  to  the  angular  surfaces  on  the  Jig. 

In  grinding  the  drill  tip,  the  practice  varies  somewhat  in 
different  factories,  some  claiming  that  the  drill  should  be 
ground  slightly  below  center  so  as  to  drill  (as  it  is  called) 
"for  a  wire,"  while  others  believe  in  grinding  the  drill  tip 
on  center  in  the  usual  manner.  When  drilling  "for  a  wire," 
a  slender  thread  of  steel  is  left  at  the  center  of  the  barrel. 
and  when  the  end  of  the  drilling  is  reached  a  disk  like  that 
shown  at  .1  in  Fig.  8  drops  out.  Care  should  be  taken  in  the 
amount  of  feed  used  on  the  drill  so  that  the  chips  may  come 
out  in  such  a  way  that  they  will  be  readily  carried  out  through 
the  groove  in  the  drill  shank  without  any  tendency  to  clog. 
It  is  much  better  to  have  the  chips  like  those  shown  at  B  in 
the  illustration,  which  are  fine  and  can  be  reduced  to  powder 
between  the  fingers,  than  to  have  them  long  as  shown  at  C. 
for  the  reason  mentioned.  Medium  grade  oil  is  generally  used 
in  drilling  barrels,  although  some  manufacturers  use  a  high 
grade  of  oil.  It  has  been  found,  however,  that  the  medium 
grade  answers  the  purpose  Just  as  well  as  the  higher  quality 
and  it  is  stated  by  some  manufacturers  that  even  better  re- 
sults are  obtained  by  its  use. 

To  obUiin  the  best  results  in  drilling  rifle  barrels,  either  of 
the  military  or  sporting  type,  the  very  best  Judgment  is  neces- 
sary. When  the  drills  are  over-speeded  or  crowded,  the  result 
is  a  barrel  defaced  with  drill  rings  and  gouges  from  one  end 
to  the  other.  In  addition,  the  operations  which  follow  the 
drilling  are  retarded  by  attempts  to  save  the  barrels  from 
the  scrap  heap.  Judgment  must  therefore  be  used  so  that  the 
drilling  machines  are  manipulated  in  such  a  way  as  to  pro- 
duce the  greatest  amount  of  good  work  possible  without  orer- 

speeding. 

Varj-lnjr  Qualities  of  Steel 

The  qualify  of  steel  used  in  rifle  barrels  has  a  far-reaching 
effect  on  the  drilling  processes,  and  brands  of  steel  which  may 
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liave  been  perfectly  satisfactory  at  one  time  are  often  the 
<ause  of  trouble  at  others.  Single  lots  delivered  at  factories 
sometimes  contain  such  variable  qualities  of  steel  that  the 
greatest  difBculty  is  experienced  in  working  the  stock  up  into 
barrels.  Thus,  in  some  shipments,  part  of  the  stock  will  run 
good  while  other  portions  will  create  trouble  from  the  cutting- 
off  process  to  the  finished  article.  Soft  and  hard  spots  will 
be  found  in  the  stock  and  the  drilling  is  therefore  much  handi- 
<apped,  while  the  other  processes  such  as  straightening,  ream- 
ing, grinding,  etc.,  are  also  interfered  with.  In  the  working 
up  of  such  stock,  an  inferior  article  is  likely  to  be  produced 
on  account  of  the  variable  conditions  under  which  the  work 
is  manufactureQ. 

Reaming:  the  Barrels 

The  first  reaming  operation  usually  comes  just  after  drilling, 
but  this  is  not  always  so,  as  some  factories  turn  the  barrel 
both  before  and  after  reaming.  The  tendency  today  is  to  do 
away  with  as  many  operations  as  possible  and  at  the  same 
time 'obtain  the  best  results.  Instead  of  using  a  medium  or 
low  grade  of  oil  in  the  reaming  operations,  the  highest  grade 
of  lard  oil  is  used.  The  steel  used  for  the  reamers  varies, 
a  very  excellent  grade  for  this  purpose  being  the  "Gold  Label 
Styrian"  brand.  The  reamers  used  in  this  operation  are  fluted, 
and  at  the  works  of  the  American  Gun  Barrel  Mfg.  Co.  a 
double  reamer  has  been  used  with  remarkable  success.  This 
reamer  removes  as  much  in  one  cut  as  was  formerly  taken 
in  two.  The  con- 
struction of  the 
reamer  is  such  that 
it  is  smaller  near  the 
shank  than  it  is  at 
the  other  end,  the 
part  toward  the 
shank  being  so  pro- 
portioned that  it  will 
remove  about  0.005 
inch  at  one  cut, 
while  the  second  or 
finishing  section  re- 
moves 0.002  inch. 

An  illustration  of 
a  Pratt  &  Whitney 
gun  barrel  reaming 
machine  is  shown  in 
Fig.  9.  An  enlarged 
view  is  shown  in 
Fig.  10.  The  ream- 
ers are  pulled 
through  the  work  in- 
stead of  pushed,  as  ^'^-  ^-  ^'"^^  *  Whitney 
in  drilling.  The  cutting  edges  of  the  first  section  of  a  double 
reamer  are  notched  at  regular  intervals  in  order  that  the 
stock  which  is  cut  out  of  the  barrel  will  not  clog  the  cutting 
edges  and  cause  the  tube  to  "ring."  "Ringing"  a  barrel  means 
that  under  certain  conditions  a  reamer,  drill  or  boring  tool 
cuts  a  deep  circular  hole  below  the  otherwise  level  inside  sur- 
face, thus  causing  a  serious  defect.  The  first  section  of  a 
double  fluted  reamer  contains  only  one-half  the  cutting  edges 
of  the  second  half.  Reamers  are  not  hollow  like  drills,  and 
instead  of  the  oil  passing  through  the  center  of  the  reamer, 
it  flows  through  the  reamer  shank  into  the  barrel.  The  ream- 
ors  do  not  revolve  at  the  high  rate  of  speed  at  which  the  bar- 
rels revolve  while  being  drilled,  but  the  operation  of  reaming 
is  performed  much  quicker  than  that  of  drilling,  because  the 
feed  is  greater.  Six  Pratt  &  Whitney  reaming  machines  will 
take  care  of  the  output  of  ten  drilling  machines.  Each  ream- 
ing machine  holds  two  barrels,  and  one  man  is  required  to  run 
from  two  to  three  machines,  while  two  men  can  run  ten  drill- 
ing machines. 

The  general  construction  of  the  Pratt  &  Whitney  reaming 
machine  will  be  understood  by  referring  to  Figs.  9  and  10. 
The  drive  is  by  a  single  pulley  through  gearing  and  a  lead- 
screw,  and  a  worm  and  bevel  gears  drive  the  two  feed-rods. 
From  these  feed-rods  the  carriages  are  driven  by  bevel  pinions 
and  thrown  out  of  gear  by  means  of  adjustable  dogs.     The 


head  end  of  the  machine  is  shown  in  Fig.  9  and  reveals  the 
bevel  gears  mentioned,  together  with  some  of  the  other  details. 
In  reaming,  the  barrels  are  clamped  in  the  center  of  a  long 
oil  pan  shown  in  the  illustration,  and  are  held  by  the  butts 
while  the  reamer  shanks  are  run  through  the  barrels  by  slid- 
ing the  carriages  which  contain  the  oil  pans  toward  the  head 
of  the  machine.  The  reamers  are  then  fastened  on  the  ends 
of  the  shank  and  the  oil-pan  slide  is  run  back  until  the  cut- 
ting edges  of  the  reamer  come  in  contact  with  the  barrels, 
after  which  the  machine  is  started.  The  reaming  speed  for 
0.303  caliber  is  about  200  R.  P.  M.,  and  the  feed  is  about  4 
inches  a  minute.  As  a  general  thing,  the  roughing  reamer 
has  four  flutes,  while  the  finishing  reamer  has  six.  It  is  very 
important  to  keep  the  reamers  in  first-class  condition  if  good 
work  is  expected,  and  the  services  of  a  skilled  mechanic  are 
therefore  required  for  this  purpose.  Close  watch  is  required 
and  the  leeway  allowed  on  finish-reaming  is  very  small. 
An  error  of  0.00025  inch  is  sometimes  sufficient  to  send  the 
barrel  to  the  scrap  heap,  providing  the  hole  is  that  amount 
too  large.  The  final  or  finish-reaming  operation  is  done  by 
practically  the  same  method  as  that  just  described.  Closer 
work  and  more  skillful  workmanship,  however,  are  required 
on  the  finishing  cuts  than  on  the  first  cut,  inasmuch  as  prac- 
tically no  leeway  is  allowed.  On  the  finish  cut  all  interior 
imperfections  must  be  removed  and  the  inside  walls  of  the 
barrel  must  be  made  as  clean  and  bright  as  the  polished  sur- 
face of  a  looking-glass,  lest  the  keen-eyed  inspector  may  dis- 
cern some  slight  de- 
fect which  would 
cause  rejection  of 
the  barrel.  Fig.  11 
shows  a  group  of 
drills  and  reamers 
used  in  the  opera- 
tions just  described. 

Reaming  Gages 

The  gages  used  for 
the  reaming  opera- 
tion are  round  and 
have  a  very  slight 
taper.  They  are 
marked  at  intervals 
by  fine  lines  which 
completely  encircle 
them,  and  which  in- 
dicate fractional 
parts  of  a  thou- 
sandth of  an  inch. 
On  account  of  the 
closeness  of  the  work 
demanded,  these  gages  are  changed  from  time  to  time,  and 
in  the  larger  and  more  important  small-arms  factories,  they 
are  taken  up  weekly  in  order  to  discover  and  remedy  any  in- 
accuracies. The  manner  in  which  the  reaming  gage  is  used 
is  clearly  indicated  in  Fig.  4,  which  shows  an  operator  testing 
the  accuracy  of  a  barrel  that  has  just  been  reamed. 

Formlner  and  Turniner  Barrels 

After  the  reaming  operation,  the  barrels  are  taken  to  a  turn- 
ing lathe  where  they  are  spotted  in  the  center  preparatory 
to  putting  them  on  the  barrel  turning  lathe.  "Spotting" 
means  that  a  cut  is  taken  in  the  center  of  the  barrel  about 
1  inch  in  length  and  to  the  diameter  to  which  the  outside 
of  the  barrel  is  to  be  first  turned.  The  center-rests  on 
the  barrel  turning  lathe  are  "brought  up  against  this  spotted 
center  while  the  turning  processes  are  in  progress.  The 
operation  of  spotting  is  clearly  shown  in  Fig.  12.  In  turning 
the  barrel  after  the  spotting  operation,  the  butt  end  is  held 
by  a  dog  while  the  muzzle  is  fitted  to  a  center  plug  and 
the  rest  at  the  center  of  the  barrel  steadies  it  as  indicated 
in  Fig.  13.  The  two  tool  carriages,  each  of  which  carries  a 
cutting  tool,  are  now  adjusted  and  each  tool  is  started  at  the 
same  time  on  the  barrel,  one  at  the  muzzle  and  the  other 
at  the  spotted  center  portion.  The  tool  carriages  feed  toward 
the  butt  end  of  the  barrel  and  remove  about  one-eighth  inch 
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of  stock  during  the  turning 
operation.  Over  each  cutting 
tool,  a  flexible  hose  is  ad- 
justed, through  which  a 
stream  of  soda  water  and  oil 
is  directed  onto  the  cutting 
edge  of  the  tool,  lubricating 
and  cooling  it  at  the  same 
time.  Another  stream  of  lu- 
bricant plays  on  the  muzzle 
as  it  revolves  on  the  center. 
Automatic  adjustable  knock- 
offs  are  provided  so  that  when 
the  two  tools  have  reached 
the  limit  of  the  cut  the  feeds 
tire  knocked  off. 

Formlngr  Barrels 
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lutions  per  minute  and  the 
rate  of  feed  is  about  one  inch 
per  minute.  It  Is  of  the  great- 
est importance  that  the  cut- 
ting tools  used  in  turning 
should  be  very  sharp,  for 
there  is  nothing  that  will 
crook  a  rifle  barrel  more 
easily  than  dull  cutting  tools. 
Oftentimes  the  barrels  are 
sprung  through  the  use  of 
dull  cutting  tools,  so  that 
when  the  barrel  straiglitener 
has  made  the  inside  of  the 
barrel  straight  and  true,  it  is 
found  that  the  outside  is 
badly  crooked  and  entirely 
out  of  shape. 


All  rifle  barrels  are  not  of  the  same  shape  although  military 
barrels  of  today  are  very  similar.  Thus  in  barrel  turning,  the 
turning  lathe  is  equipped  with  formers  of  various  shapes 
which  conform  in  outline  to  the  sliape  of  the  barrel  to  be 
turned.  Pig.  14  shows  a  group  of  these  forming  plates,  which 
are  adjusted  at  the  back  of  the  lathe  in  such  a  manner  as  to 
act  as  guides  for  the  tool  carriage.  In  the  majority  of  cases, 
tlie  lathes  used  in  these  forming  operations  are  equipped  with 
two  carriages  as  mentioned,  although  in  some  factories  four 
or  more  cutting  tools  are  used  in  order  to  increase  the  produ<- 
tion  as  far  as  possible.  The  operation  of  turning  and  forming 
the  barrels  is  clearly  shown  in  Fig.  13,  this  illustration  being 
(>t)lained  at  the  works  of  the  American  Gun  Barrel  Mfg.  Co. 

As  a  general  thing,  about  one-eighth  Inch  is  taken  off  from 
a  barrel  at  one  cut  and  about  fifteen  minutes  is  the  average 


Stralerhtenlner  Barrels 

The  straightening  of  the  barrels  is  conceded  to  require  the 

greatest  skill   of  any   operation   in   the   manufacture   of   rifle 

barrels.    As  the  writer  of  this  article  has  spent  nearly  a  third 

of  a  century  in  the  occupation  of  straightening  barrels,  and 
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Fig.  8.     Sample 


of  Turning  and  DriUIng  Chlpi 
when  "drilling  for  a  wire" 


FiK.    7.     Jig   for    filing   Drill   Tip   and    Sli.iiik 

lime  required  for  turning.  It  must  be  understood  that  nice 
work  is  required  in  this  operation,  as  the  exterior  surface  of 
the  barrel  must  be  put  in  the  best  condition  possible  for  the 
grinding  operation.  Grooves  of  any  depth  are  not  permissible 
and  the  turned  sur- 
face must  not  show 
roughness  to  any  ex- 
tent. The  cutting 
lubricant  used  for 
I  he  turning  and 
forming  operation  is 
generally  a  composi- 
tion of  soda  water. 
The  "Acme"  com- 
pound (Cataract  Re- 
lining  &  Mfg.  Co.)  is 
used  by  the  Ameri- 
can Gun  Harrel  Mt'p. 
Co.  as  a  turning  lu- 
bricant. The  speed 
of  turning  varies 
from  450  to  500  revo- 


as  there  has  probably  never  been  a  comprehensive  article 
written  on  this  subject  before,  the  operation  will  be  treated 
exhaustively  liere  in  the  hope  that  a  real  understanding  of 
the  method  of  rifle  barrel  straightening  may  be  conveyed  to 
the  minds  of  the  readers. 

The  first  requirement  for  a  rifle  barrel  straightener  is  the 
keenest  and  most  perfect  eyesight;  in  fact  there  must  be  posi- 
tively no  defect  of  any  kind  in  the  eye.  One  of  the  most  pecu- 
liar features  in  connection  with  this  is  that  no  one  knows 
whether  or  not  his  eyesight  is  sufficiently  perfect  for  this  line 
of  work  until  he  has  tried  to  straighten  rifle  barrels.     Young 

men  who  have  sup- 
posed their  eyesight 
to  be  perfect  and 
who  have  never  suf- 
fered from  eye  trou- 
ble of  any  kind,  have 
endeavored  to  learn 
the  art  of  rifle  bar- 
rel straightening  and 
have  found  that 
within  a  short  time 
their  sight  Uas  great- 
ly deteriorated,  so 
that  they  have  been 
obliged  to  withdraw 
from  the  work  in  or- 
der to  preserve  their 
eyesight. 
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Fig.  10.     Enlarged  V; 

It  is  not  generally  known  that  but  one  eye  is  trained  in  the 
art  of  barrel  straightening,  but  in  the  writer's  long  experience 
as  a  straightener,  he  has  met  but  one  person  who  could 
straighten  barrels  by  using  either  eye.  To  the  average 
straightener,  the  inside  of  a  rifle  barrel  looks  as  strange  to 
his  untrained  eye  as  it  does  to  a  man  who  is  not  a  straightener, 
and  in  order  to  straighten  barrels  by  using  the  untrained  eye, 
time  would  be  required  in  which  to  train  it  to  do  the  work. 
Despite  the  fact  that  only  one 
eye  is  used  in  the  straighten- 
ing process,  the  barrel 
straightener  never  squints 
either  eye  but  views  the  in- 
terior of  the  barrel  with  his 
trained  eye  while  both  eyes 
are  wide  open.  It  is  amus- 
ing to  a  barrel  straightener  to 
see  a  person  squint  one  eye  in 
order  to  look  through  a  rifle 
barrel.  In  connection  with 
the  straightening  of  rifle  bar- 
rels, it  should  be  said  that 
there  is  no  one  living  who 
can  tell  by  the  glance  of  an 
eye  through  the  interior  of  a 
rifle  barrel,  whether  or  not 
the  barrel  is  true  so  well  as 
a  straightener.  The  barrel 
straightener  also  learns  by 
constant  practice  and  train- 
ing just  how  much  can  or 
cannot   be   done   to   a   barrel. 

In  straightening  a  rifle  bar- 


Fig,  n. 


rel,  the  three  important  tools  required  are  a  shade,  a  straight- 
ening block  and  a  hammer.  The  best  light  possible  must  be  pro- 
vided in  order  to  produce  the  best  results.  Straightening  shades 
should  be  placed  in  windows  having  northern  exposure  which 
insures  a  steady  light  all  day  long  and  eliminates  those  shad- 
ows that  fall  across  the  shade  from  surrounding  objects  when 
other  exposures  are  used.  The  heading  illustration  of  this  arti- 
cle shows  an  ideal  arrangement  tor  rifle  barrel  straightening,  in 
which  the  window  shade  consists  of  a  ground  glass  window 
pane,  one-half  the  size  of  a  window,  and  fitted  into  the  upper 
half  of  the  sash.  Across  this  ground  glass  pane,  about  in  the 
center,  a  stick  is  fixed  horizontally.  This  stick  varies  in  thick- 
ness according  to  the  distance  of  the  straightening  block  from 
the  shade.  Thus,  if  the  block  is  located  a  considerable  dis- 
tance from  the  shade  a  heavier  stick  is  used  than  if  the  block 
is  near  the  shade.  At  a  distance  of  about  twenty  feet,  the 
stick  would  be  one-half  inch  in  thickness  in  order  to  produce 
the  necessary  shade  result  in  the  barrel,  as  it  is  the  shadow 
or  shadows  cast  by  this  stick  on  each  side  of  the  interior  of 
the  barrel  which  indicate  to  the  straightener  whether  or  not 
the  surface  of  the  barrel  is  true  and  straight.  Sometimes  two 
sticks  are  fixed  across  a  shade,  one  heavier  than  the  other. 
This  is  in  order  that  a  heavy  or  a  fine  shadow  may  be  used, 
according  to  the  preference  of  the  straightener.  This  is  shown 
on  the  shade  in  the  heading  illustration. 


The  shadows  on  the  inside  of  the  barrel 
are  two  thin,  dark  lines,  one  on  each  side  of 
the  interior  surface  of  the  barrel  and 
slightly  below  the  center  of  the  bore  as  indi- 
cated in  Fig.  15  at  B.  These  lines  extend 
from  the  ends  of  the  barrel  nearest  the  shade 
to  and  slightly  beyond  the  center,  after 
which  the  shadows  diffuse  somewhat.  To 
one  unfamiliar  with  the  interior  of  a  barrel, 
the  lines  appear  to  extend  back  from  the 
ends  of  the  barrel  only  an  inch  or  two,  and 
practice  is  necessary  in  order  to  familiarize 
the  eye  with  their  appearance.  Now  if  these 
lines  run  straight,  as  shown  at  B.  it  indi- 
cates that  the  end  of  the  barrel  where  they 
are  located  is  straight.  However,  should 
they  diverge  from  a  straight  line  and  zigzag" 
in  various  directions  as  the  barrel  is  revolved  by  hand,  as 
shown  at  A,  it  indicates  that  there  are  crooks  in  the  barrel. 
When  the  appearance  of  these  lines  is  anything  but  straight, 
the  straightener  is  obliged  to  use  his  skill  in  overcoming  the 
defects,  and  when  the  shadows  are  finally  made  to  run  straight 
on  one  end  of  the  barrel  the  other  end  can  be  treated  in  like 
manner.  When  the  shadows  run  straight  on  both  ends, 
the  barrel  may  be  considered  as  being  straight  from  one  end 
to  the  other  in  its  entire 
length. 

The  straightening  block 
shown  in  Fig.  16  consists  of  a 
heavy  base  on  which  are 
fastened  two  narrow  steel 
dies  which  converge  at  the 
left  side  of  the  operator. 
These  dies  are  about  IY2 
inch  in  width  and  of  hard- 
ened steel,  in  order  to  with- 
stand the  severe  service  to 
which  they  are  put.  The  ob- 
ject of  locating  them  in  vee 
form  is  in  order  that  the  spot 
in  the  barrel  where  a  long 
crook  is  indicated  by  the 
shadows,  may  be  so  placed 
that  it  will  come  about  right 
on  the  dies.  The  reason  for 
this  is  that  the  barrel  must 
be  straightened  for  a  long 
distance  when  a  long  crook  is 
encountered,  and  for  only  a 
short  distance  when  the  crook 
is  short  and  sharp.  The  barrel  is  placed  on  these  dies,  while 
it  is  struck  directly  between  them  at  a  spot  nearest  the  center 
where  the  first  crook  is  located.  The  hammers  used  in  straight- 
ening average  about  5',i.  pounds  in  weight  and  are  of  mallet 
shape.  Those  used  for  rough-straightening,  prior  to  the  turn- 
ing operation  but  after  drilling,  are  of  steel,  while  those  used 
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after  turning  are  of  copper  or  babbitt.  The  copper  hammers 
are  to  be  preferred,  because  of  their  greater  durability  and 
also  on  ac<!ount  of  the  greater  sensitiveness  which  the  copper 
hammer  gives,  permitting  the  straightener  to  gage  his  blow 
to  a  nicety.  In  straightening  a  barrel,  if  it  is  struck  at  Just 
the  right  place  and  with  Just  the  proper  weight  of  blow,  the 
crooks  will  be  eliminated  and  the  straightener  can  go  ahead 
to  the  next  defect,  working  always  away  from  the  center  of 
the  barrel  toward  the  end. 

It  is  absolutely  necessary  that  the  middle  crook  be  elimi- 
nated before  the  next  one  can  be  operated  upon  successfully. 
In  other  words,  each  crook  must  be  gotten  out  in  its  turn,  be- 
ginning at  the  center  of  the  barrel  and  working  toward  the 
end  farthest  from  the  operator.  There  are  several  methods 
of  shading  by  means  of  which  barrels  are  straightened,  but 
the  method  which  this  article  describes  is  one  which  is  recog- 
nized as  being  the  most  advanced.*  The  shadows  in  a  crooked 
barrel  approach  each  other  from  each  side  of  the  interior  of 
the  barrel  in  places  and  diverge  in  other  places.  The  point 
at  which  the  shadows  approach  each  other,  is  the  proper  place 
for  the  hammer  blow  to  be  struck,  directly  between  the 
lines.  If  the  blow  falls  just  right,  tlip  line  will  spread  and 
run  true  at  that  point,  which  will  indicate  that  that  particular 
crook  has  been  eliminated.  A  little  further  on  in  the  Imrrel, 
it  will  probably  be  found  that  the  lines  diverge  or  recede  from 
each  other,  and  it  is  important  that  the  barrel  should  never 
be  struck  at  this  spot,  for  a  blow  between  the  diverging  lines 
would  cause  them  to  diverge  still  more, 
wliich  would  mean  that  the  crook  would 
be  intensified.  By  spinning  the  barrel 
around  between  the  hands  in  the  up- 
right rest  which  is  fixed  as  shown  in  the 
heading  illustration,  it  will  be  found 
that  directly  opposite  the  place  where 
the  lines  diverge  they  approach  each 
other.  Thus  we  have  the  same  condi- 
tion under  which  the  first  crook  was 
eliminated,  and  a  blow  directed  between 
the  lines  at  this  point,  if  properly 
struck,  will  also  cause  the  lines  to 
spread  here,  so  that  the  second  crook 
will  be  overcome. 

This  same  method  is  followed  to  the 
end  of  the  barrel  and  when  all  these 
crooks  have  been  removed  and  the  shad- 
ows run  straight  from  the  center  to  the 
end  of  the  barrel,  the  other  end  may  bo 
operated  upon. 

Those  who  are  not  barrel  slralghten- 
ers  are  frequently  fooled  by  the  appear- 
ance of  the  shadows  in  the  interior  of 
rifle  barrels  when  the  surface  Is  uneven. 
In  this  case  they  do  not  run  straight,  but 
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Fig.  13.     Turning  and  forming  Barrel 


in  some  places  apparently  run  out  of  a  straight  line.  No  mat- 
ter how  the  barrel  may  be  turned  and  moved,  this  condition 
remains  the  same.  In  other  words,  the  shadows  look  the 
same  all  around  the  interior  surface 
of  the  barrel.  The  skilled  straightener 
knows  Just  what  this  indicates  and  be 
is  also  aware  of  the  fact  that  all  the 
pounding  in  the  world  cannot  improve 
such  a  barrel  in  the  least,  for  only  ream- 
ing can  eliminate  this  crooked  appear- 
ance of  the  lines.  In  a  case  of  this  kind. 
if  there  should  be  enough  stock  in  the 
barrel  to  permit  a  perfect  leveling  and 
smoothing  up  of  the  surface  by  means 
of  reaming,  it  would  be  found  that  the 
lines  would  assume  a  straight  and  true 
appearance.  This  matter  of  uneven  sur- 
face of  the  interior  of  a  rifle  barrel  is 
one  of  the  most  unsatisfactory  problems 
with  which  the  barrel  straightener  has 
to  contend,  as  the  inspector  who  is  not 
a  barr^  straightener  himself,  decides 
that  the  barrel  is  crooked  on  account  of 
its  appearance,  and  therefore  sends  It 
to  the  straightener  to  be  straightened, 
when  in  reality  it  should  have  been  re- 
turned to  the  reamer. 

The  difliculties  of  rifle  barrel  straight- 
ening vary  with  the  caliber  of  the 
liarrel  and  the  quality  of  the  steel  used  in  its  manufacture, 
the  soft  steel  barrels  being  much  easier  to  handle  than  those 
of  the  harder  steel,  such  as  0.45  carbon  or  the  regular  nickel 
steel.  The  smaller  the  caliber  of  a  barrel,  the  more  difficult 
it  is  to  straighten,  and  when  small  caliber  and  nickel  steel 
are  combined,  then,  indeed,  the  straightener  has  his  hands 
full  in  getting  out  a  satisfactory  day's  work.  Perhaps  there 
never  was  a  more  difficult  barrel  to  straighten  than  the  0.23 
caliber,  nickel  steel,  Lee  barrel  which  was  made  for  the  U.  S. 
Navy  at  the  time  of  the  Spanish-American  war.  Added  to  the 
natural  difficulties  was  the  government  inspection  which  was 
exceedingly  rigid  and  severe.  There  are  few  military  rifles, 
however,  now  used  by  any  government  in  which  the  caliber  is 
smaller  than  0.30. 

StralsrbtenliiK  Machines 

Before  proceeding  with  a  description  of  the  hand  straighten- 
ing operations,  it  may  be  advisable  to  sUte  here  that  In  some 
gun  concerns,  principally  abroad,  straightening  machines  are 
used  instead  of  the  hammer  and  block.  The  writer  has  tried 
this  method  and  can  testify  that  excellent  work  can  l>e  done 
with  the  machine,  but  it  is  not  nearly  as  fast  as  the  hammer 
and  block  method.    The  Impression  prevails  in  some  quarters 
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that  anyone  can  run  one  of  these  machines  and  straighten 
rifle  barrels  with  it,  but  this  opinion  is  erroneous  in  the  ex- 
treme, inasmuch  as  no  one  but  a  rifle  barrel  stralghtener  can 
use  such  a  machine,  and  while  good  work  can  be  done  in  this 
way  just  as  good  work  can  bo  done  and  is  being  done  every 
day  with  the  block  and  hammer,  it  is  doubtful  if  quite 
as  diflicult  straightening  can  be  done  on  a  machine  as  with 
the  hammer  and  block.  It  is  admitted  by  those  who  use  both 
methods  that  machine  straightening  is  not  nearly  as  economi- 
cal as  hammer  and  block  straightening,  and  that  one  man  can 
do  fully  as  much  work  by  the  latter  method  as  three  can  do 
on  a  machine.  Machine  straightening  for  shot  gun  barrels  has 
proved  more  satisfactory  than  it  has  for  rifle  barrels,  inas- 
much as  the  former  are  much  thinner  and  therefore  can  be 
bent  more  easily.  Sharp,  deep  crooks  in  nickel  steel  barrels 
cannot  be  removed  with  any  degree  of  swiftness  by  a  machine 
and  not  nearly  as  satisfactorily  as  with  a  hammer  and  block. 
That  fine  work  can  be  done  on  machines  on  barrels  contain- 
ing moderate  crooks,  however,  is  admitted  by  all  experienced 
straighteners  who  have  used  them. 

When  barrels  are  straightened  with  a  steel  hammer  after 
such  operations  as  turning  and  grinding,  hammer  marks  are 
invariably  left  on  the  interior,  these  being  finally  removed  by 
reaming.  When  a  barrel  has  been  properly  straightened  on 
the  inside,  the  outside  should  conform  and  be  perfectly  true 
and  straight  unless  the  turning  has  been  improperly  done. 
In  order  to  discover  whether  or  not  the  barrel  is  straight  on 
the  outside  after  it  has  been  finished  on  the  inside,  it  is  placed 
in  the  centering  machine  and  spun  rapidly  with  the  hand.  If 
true  and  straight,  the  barrel  will  run  true,  but  if  the  barrel 
should  wobble  during  this  test,  it  is  evident  that  the  outside 
is  not  true,  and  if  very  bad  it  is  rejected  and  scrapped. 
Defects  in  Rifle  Barrels 

Many  times  the  interior  surface  of  a  barrel  is  marked  by  a 
ring  caused  either  by  the  drill  or  reamer  wearing  a  circular 
hole  in  the  surface.  Sometimes  the  defects  are  slight,  while 
at  other  times  they  are  very  pronounced.  When  the  rings  are 
slight,  a  reamer  cut  will  generally  clean  them  out,  but  when 
too  deep  to  be  eliminated  by  reaming  they  are  "set  in"  by 
the  stralghtener  in  such  a  way  that  the  final  reaming  will 
remove  every  trace  of  the  defects.  "Setting  in"  a  ring  means 
that  the  stralghtener  locates  the  exact  spot  of  the  ring,  and 
by  hammering  completely  around  the  barrel  at  that  spot  while 
the  barrel  rests  directly  on  the  die,  he  raises  the  ring  above 
the  level  of  the  interior  surface  so  that  when  the  reamer  cut 
is  taken  only  the  raised  surface«containing  the  ring  is  cut  out 
and  the  defect  is  thus  removed. 

The  stralghtener  soon  learns  the  difference  between  a 
reamer  ring  E,  a  drill  ring  D,  and  a  powder  swell  C,  shown 
in  Pig.  15.  The  reamer  ring  is  invariably  a  succession  of  nicks 
or  gouges  which  completely  encircle  the  interior  surface  of 
the  barrel  at  the  spot  where  they  are  located.  On  the  other 
hand,  the  circular  cut  of  a  drill  is  likely  to  be  clean,  deep  and 
startllngly  pronounced.  A  powder  swell  is  indicated  by  the 
"downhill"  like  appearance  of  its  nearer  and  farther  edges 
which  dip  gradually  to  its  extreme  depth  directly  in  its  center. 
The  edges  of  the  swell  are  always  smooth  and  the  general 
appearance  of  the  swell  itself  is  smooth.  This  powder  swell 
is  produced  during  the  testing  of  a  rifle  barrel,  and  is  really  a 
failure  of  the  barrel  to  stand  the  strain  of  the  test.  The 
"proof-test"  is  always  made  before  the  barrel  is  rifled  and 
the  powder  charge  is  much  heavier  than  that  used  in  regular 
service. 

One  of  the  greatest  difficulties  with  which  the  stralghtener 
has  to  contend  is  the  variation  in  some  of  the  stock  from 
which  rifle  barrels  are  made.  In  places  the  stock  is  found 
to  be  hard,  while  in  other  places  soft  spots  occur.  The  result 
is  that  the  stralghtener  gages  his  blow  on  a  crook  as  he  judges 
it  should  be,  but  in  the  event  that  there  is  a  soft  spot  at  that 
particular  place  in  the  barrel,  the  blow  is  too  heavj',  with  the 
result  that  the  barrel  is  made  more  crooked  than  ever.  A 
condition  of  this  kind  always  results  in  much  hammering  that 
could  have  been  avoided  had  the  operator  known  of  the  soft 
spot  beforehand.  On  the  other  hand,  when  a  hard  spot  is  en- 
countered, no  damage  is  done,  as  the  blow  is  not  heavy  enough 


to  cause  the  barrel  to  assume  a  more  crooked  shape.  Hence, 
the  crook  is  not  disturbed  and  the  next  time  a  harder  blow 
is  struck  which  may  be  just  hard  enough  to  make  the  crook 
disappear.  There  is  no  way  of  discovering  this  irregularity 
of  stock  until  the  hammer  falls  upon  the  imperfect  spot. 

The  upper  diagram  L  in  Fig.  15  represents  a  barrel  with  one- 
half  perfectly  true,  as  indicated  by  the  dotted  lines  at  F,  and 
the  other  half  with  crooks  at  K,  which  are  shown  some- 
what exaggerated  in  the  sectional  view.  When  straightening 
crooks,  the  barrel  must  always  be  struck  at  intermediate 
points  such  as  (i,  but  never  at  points  K,  as  this  would  intensify 
the  defect. 

Final  Straig-htenlner 

The  straightening  thus  far  described  is  done  on  barrels  be- 
tween the  various  operations  mentioned  and  a  steel  flat  face 
or  nearly  flat  face  hammer  is  used.  It  is  the  straightening 
between  the  operations  mentioned  which  is  most  likely  to 
crook  the  barrel,  and  which  takes  place  before  the  barrels 
reach  the  chambering  or  rifling  stage  in  the  manufacture.  It 
is  generally  considered  that  there  are  no  operations  hard 
enough  to  crook  barrels  after  they  have  passed  beyond  the 
grinding  stage,  but  it  has  been  found  that  barrels  are  crooked 
at  times  even  after  they  are  rifled  and  that  because  of  thus 
being  crooked,  they  fail  to  shoot  as  accurately  as  they  should. 
Such  barrels  have,  as  a  general  thing,  also  passed  the  brown- 
ing operation,  and  in  handling  they  must  not  be  bruised  in 
the  least  either  externally  or  internally,  so  that  it  is  an  ex- 
ceedingly difficult  thing  to  straighten  the  barrels  under  these 
conditions;   yet  a  skillful  stralghtener  can  put  them  in  flrst- 


Fig.    16.     Straightening   Rifle    Barrel 

class  condition  even  when  they  have  reached  this  stage. 

Such  barrels  are  straightened  on  copper  dies,  a  rawhide 
or  copper  hammer  being  employed.  The  barrels  are  wrapped 
in  paper  which  is  glued  in  several  layers  around  but  not  to 
the  barrel  itself.  The  blow  of  the  rawhide  hammer  on  the 
paper  leaves  no  mark  on  the  barrel,  either  inside  or  outside, 
nor  do  the  copper  dies  bruise  the  barrel,  so  that  when  care- 
fully done  it  is  found  that  the  defect  has  been  overcome  and 
that  the  barrel  is  once  more  in  good  condition.  The  opinion 
is  general  among  first-class  straighteners  that  all  rifle  barrels 
should  be  looked  over  in  their  finished  state  and  that  those 
which  need  retouching  should  be  attended  to  in  this  way  be- 
fore they  are  sent  away  from  the  factory  to  the  market. 
Grinding:  Barrels 

When  the  barrels  have  been  properly  straightened,  after 
the  finish-turning,  they  are  sent  to  the  grindstone  to  be 
ground,  and  after  the  grinding  operation  they  are  reamed 
again,  after  which  they  are  ready  for  the  finish-straightening. 
It  properly  ground,  the  stralghtener  has  simply  to  touch  them 
up  and  correct  any  slight  imperfections  that  may  be  found. 
They  are  then  sent  to  the  finish-reaming  machine  which  cuts 
the  Interior  surface  to  the  exact  size  required  before  the  bar- 
rels are  sent  to  the  rifling  machine.  Two  methods  are  now 
in  use  for  grinding  the  barrels.  One  is  that  in  which  large 
stones  of  great  weight  are  employed  and  the  other  is  by  means 
of  automatic  grinding  machines.     Each  of  these  methods  has 
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its  advantages,  but  there  is  no  doubt  that  barrels  can  be 
ground  more  expeditiously  on  the  large  stonea  than  on  the 
smaller  ones  of  the  grinding  machines,  especially  when  the 
grinder  using  the  large  stone  is  an  expert  at  his  work.  When 
this  is  not  the  case,  however,  the  barrels  may  be  badly  crooked 
both  externally  and  Internally,  which  makes  it  necessary  for 
the  straightener  to  do  considerable  work  in  order  to  bring 
them  back  to  condition  once  more,  and  at  the  same  time  makes 
much  work  for  the  filers  in  filing  out  unnecessary  hammer 
marks  and  other  defects  on  the  outside  surface  of  the  barrel. 
The  grindstones  generally  used  in  the  operation  of  grinding 
rifle  barrels  are  from  five  to  six  feet  in  diameter  and  from 
twelve  to  fourteen  inches  face  width  and  weigh  from  3500 
pounds  to  two  tons  each.  They  are  swung  on  an  iron  frame 
of  great  strength,  and  when  in  operation  revolve  at  about 
185  R.  P.  M.  Fig.  17  shows  an  operator  engaged  in  grinding 
a  rifle  barrel,  using  a  steel  rod  passed  through  the  bore  of 
the  barrel  from  the  butt  toward  the  muzzle.  The  butt  end 
of  the  rod  tapers  which  causes  the  rod  to  grip  the  barrel 
at  this  point.  The  rod  Is  equipped  with  a  handle  on  which  a 
hollow  wooden  grip  is  fixed.  This  handle  is  grasped  by  the 
operator  who  places  the  barrel  in  a  shoe  set  parallel  with  the 
horizontal  axis  of  the  grindstone  and  distant  an  inch  or  so 
from  the  face.  The  grinder  now  presses  the  long  lever  with 
his  hip,  which  forces  the  shoe  toward  the  face  of  the  stone 
by  means  of  a  toggle  action,  and  as  the  barrel  touches  the 
stone,  the  grinder  turns  the  handle  of  the  rod  on  which  the 
barrel  is  held  so  that  it  is  revolved  against  the  face  of  the 


Fig.  17.     Grinding  OuUldo  of  Ri«o  Barrel 

stone  in  the  opposite  direction  to  that  in  which  the  stone  Is 
revolving.  The  barrel  is  always  ground  from  the  center 
toward  the  butt,  then  from  the  butt  toward  the  muzzle,  work- 
ing It  across  the  face  of  the  stone  until  it  has  been  ground 
for  its  entire  length.  During  this  operation,  a  steady  stream 
of  water  plays  on  the  surface  of  the  stone,  which  pre- 
vents the  barrel  from  burning,  and  also  prevents  the  stone 
from  glazing.  Furthermore,  the  water  makes  the  stone  cut 
faster  by  acting  as  a  lubricant. 

Grinding  the  exterior  surface  of  rifle  barrels  removes  all 
the  defects  and  imperfections  left  by  the  turning  process  as 
well  as  the  hammer  marks  caused  by  the  various  straighten- 
ing operations  which  have  preceded  the  grinding.  An  expert 
rifle  barrel  grinder  has  acquired  through  long  experience  a 
sense  of  touch  which  tells  him  the  amount  of  pressure  neces- 
sary to  use  In  bringing  the  barrel  into  contact  with  the  stone. 
A  careless  grinder,  however,  may  press  the  barrel  too  hard 
against  the  stone  and  thereby  cause  it  to  buckle  and  bend. 
The  average  amount  of  stock  removed  from  the  barrel  during 
the  grinding  operation  is  about  0.010  inch.  A  snap  gage  and 
gaging  board  are  used  to  determine  the  proper  size  for  a 
barrel  when  finish-ground,  the  barrel  being  laid  on  the  gage 
board  and  gaged  at  the  butt,  middle  and  muzzle.  After  the 
barrels  have  been  ground  to  their  proper  size,  they  are  washed 
in  limewater  to  prevent  rusting. 


As  the  face  of  a  grindstone  wears  down,  hard  pebbles  are 
often  encountered  embedded  in  the  surface  of  the  stone;  un- 
less these  are  removed,  trouble  is  likely  to  be  caused  by  these 
stones  marking  the  outside  surface  of  the  barrel.  As  soon 
as  a  pebble  is  discovered,  the  stone  is  stopped  and  the  pebble 
cut  out  by  the  grinder,  using  a  cold  chisel  and  hammer  in  the 
operation. 

Military  rifle  barrels  may  be  made  either  with  or  without 
forged  front  sight  lugs.  In  .some  factories,  muzzle  sight  lugs 
are  brazed  on  the  barrel  Just  before  the  finish-reaming  opera- 
tions, between  flnish-reaming  and  finish-straightening.  There 
is  a  difference  of  opinion  as  to  which  method  Is  the  better, 
as  the  brazing  on  of  these  lugs  is  likely  to  crook  the  barrel, 
thus  making  it  more  difficult  to  straighten  In  the  final  straight- 
ening operation.  The  writer  is  in  favor  of  the  latter  method, 
however,  inasmuch  as  the  barrel  is  In  better  shape  to 
straighten  at  the  muzzle  through  all  the  first  operations  when 
the  muzzle  Is  free  of  a  sight  lug  than  when  the  lug  is  forged 
on.  The  hardest  part  of  the  straightening  Is  always  found 
In  the  early  operations  on  rifle  barrels,  and  many  times  crooks 
are  met  with  directly  under  the  forged  lug  which  are  almost 
Impossible  to  eradicate  because  the  lug  is  in  the  way.  When, 
however,  the  brazing  of  the  lugs  takes  place  Just  before  finish- 
straightening,  the  crooks  are  much  easier  to  knock  out  than 
if  they  have  been  encountered  during  the  earlier  operations. 

Inspection  before  Rlfllnff 

After  the  rifle  barrels  have  been  finish-reamed,  they  are 
subjected  to  the  final  inspection  for  reaming  and  straighten- 
ing, consisting  of  the  following  operations:  interior  gaging, 
leading,  shading  and  surface  inspection.  The  gaging  opera- 
tion is  for  the  purpose  of  determining  whether  or  not  the 
bore  of  the  barrel  is  true  to  the  size  required,  as  the  slightest 
variation  one  way  or  the  other  may  mean  the  rejection  of  a 
barrel,  especially  if  it  Is  over  size.  If  under  size,  however, 
it  is  sent  back  to  the  finish  reamer  who  reams  it  to  the  exact 
size.  The  leading  operation  is  done  by  pushing  a  lead  bullet 
through  the  barrel  by  hand,  a  brass  rod  being  used  for  this 
purpose.  In  the  slow  passage  through  the  barrel,  the  bullet 
which  fits  the  bore  snugly  must  not  meet  with  any  obstruc- 
tion from  one  end  to  the  other.  Should  there  be  any  re- 
sistance, even  the  slightest,  the  barrel  is  rejected  and  returned 
to  the  finish  reamer  who  removes  the  imperfection.  Just  so 
is  the  barrel  rejected  in  the  shading  operation,  which  deter- 
mines whether  or  not  the  barrel  Is  crooked  or  straight.  When 
found  to  be  crooked,  It  Is  up  to  the  straightener  to  retouch 
and  make  the  barrel  straight.  The  slightest  defect  on  the 
Interior  surface  of  the  rifle  barrel,  such  as  rings,  poor  surface, 
gouges,  scratches  or  markings  of  any  kind  whatsoever,  which 
can  be  discerned  with  the  naked  eye,  will  cause  Its  rejection 
and  it  will  be  returned  to  the  finish  reamer  or  straightener 
for  corrections. 

Rifling  Barrels 

After  the  barrels  have  passed  the  various  inspections  for 
workmanship  successfully,  they  are  passed  along  to  the  rifling 
machines  where  the  grooves  are  cut  which  cause  the  bullet  to 
rotate  In  Its  passage  through  the  barrel.  The  number  of 
grooves  In  rifle  barrels  varies  from  four  to  six  or  even  seven 
in  some  instances.  The  twist  also  varies  In  different  makes 
and  models  of  barrels,  some  making  a  complete  turn  to  every 
ten  Inches,  and  others  requiring  thIrty-sIx  inches  in  order  to 
make  a  complete  turn.  The  operation  of  rifling  Is  done  on 
specially  constructed  machines  and  will  not  be  described  In 
detail  in  this  article. 

Other  Operations  on  Barrels 

After  the  barrels  have  been  rifled,  they  are  again  Inspected 
and  given  a  thorough  leading  In  order  to  remove  all  rough 
edges  and  smooth  down  the  grooves.  In  some  factories  the 
operation  is  done  by  means  of  tools  worked  by  hand,  while 
in  other  factories  machines  are  used.  Whether  done  by  ma- 
chine or  hand,  the  operation  Is  the  same,  as  a  lead  slug  which 
is  cast  to  flt  the  bore  of  the  barrel  Is  worked  back  and  forth 
through  it,  after  It  has  been  charged  with  flne  emery  and 
oil.     After  the  leading  operation,  the  chambering,  threading. 
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slot-cutting  and  extractor-cut  operations  are  done.  In  the 
chambering  operation,  five  tools  are  used;  a  counterbore,  two 
roughing  reamers,  a  heading  tool  and  a  finish-reamer.  A 
"Ball"  speeder  is  then  used  to  take  out  the  burr  at  the  begin- 
ning of  the  rifling  grooves,  beveling  them  to  the  right  shape 
just  where  the  bullet  protrudes  from  the  end  of  the  barrel. 
In  the  finish-reaming  operation  on  the  chamber,  the  work  is 
done  by  hand  in  some  factories  and  on  a  chucking  machine 
in  others.  The  workmanship  required  in  the  cutting  of  the 
extractor  slots  must  be  exceptionally  good  because  a  fractional 
part  of  a  thousandth  of  an  inch  out  of  the  way  may  mean 
spoiling  a  barrel.  Poor  workmanship  here  would  mean  that 
the  cartridge  might  not  fit  as  it  should  in  the  chamber  or 
that  after  the  rifle  had  been  discharged  the  shell  could  not 
be  extracted. 

The  slot-cutting  operation  is  sometimes  done  before  rifling 
and  the  threading  operation  on  the  butt  of  the  barrel  is  almost 
invariably  done  after  rifling.  The  extractor  cuts  are  made 
after  chambering,  and  the  sight  studs  are  machined  before 
rifling.  Then  comes  the  muzzle  finishing,  which  is  done  partly 
by  machine  and  partly  by  hand,  the  barrel  being  left  longer 
in  the  rough  state  than  is  really  necessary,  in  order  that  there 
may  be  no  mistake  in  the  final  finishing. 

Polishing-  Barrels 

Military  rifle  barrels  are  polished  on  wheels  which  run  at 
very  high  speeds,  the  larger  wheels  running  at  the  rate  of 
3500  R.  P.  M.,  while  the  smaller  ones  attain  an  even  higher 
speed  than  this.  The  wheels  used  for  polishing  have  a  wooden 
center  and  are  covered  with  leather,  the  leather  being  coated 
with  glue  on  which  a  heavy  coating  of  emery  is  sprinkled. 
For  rough  polishing.  No.  60  and  70  emery  is  used,  and  for 
finishing  No.  90  is  used.  Plugs  or  handles  made  of  metal 
are  stuck  into  the  muzzle  and  butt  of  the  barrel  when  it  is 
ready  to  be  polished  and  fit  snugly  into  the  rifle  grooves  so 
that  the  barrel  will  not  turn  on  the  handles  and  injure  the 
rifling.  The  handles  spin  in  the  hands  of  the  operator  at  the 
same  high  rate  of  speed  at  which  the  barrel  is  spinning,  but 
as  these  handles  are  very  smooth  the  operator's  hands  are 
not  injured  by  the  friction.  At  one  time  the  work  of  polishing 
was  done  exclusively  by  men,  but  at  the  present  time  women 
as  well  as  men  are  employed  in  this  part  of  the  work.  After 
the  barrels  are  polished,  they  are  ready  for  the  browning 
operation,  which  is  the  final  stage  through  which  the  barrel 
passes  before  it  is  assembled. 

All  military  rifle  barrels  are  subjected  to  a  high  powder 
test  before,  and  a  target  test  after,  rifling.  The  first  test 
varies  according  to  the  grade  of  steel  in  the  barrel,  high  nickel 
steel  barrels  being  tested  with  a  powder  charge  which  would 
burst  a  low-grade  steel  barrel.  The  test  charge  includes  a 
heavy  leaden  slug,  and  the  combination  is  from  two  to  three 
times  as  heavy  as  the  charge  which  would  ordinarily  be  used 
in  service.  Should  there  be  seams  in  the  stock  or  other  de- 
fects, the  first  test  preceding  the  test  after  rifling,  which  is 
made  with  the  regulation  charge  in  order  to  determine  the 
accuracy  of  the  rifle,  will  bring  them  to  light. 

Browning'  Barrels 

The  final  operation  to  which  rifle  barrels  are  subjected  be- 
fore they  are  ready  for  the  assembling  room  is  that  of  brown- 
ing. While  the  finished  barrel  is  blue  in  color  and  not  brown, 
the  operation  is  called  "browning"  because  the  barrels  have 
to  be  rusted  on  the  exterior  surface  before  they  can  be  blued. 
The  coating  of  rust  is  obtained  by  covering  the  outside  of 
the  barrel  with  a  browning  mixture  which  causes  it  to  rust 
after  it  has  been  baked  in  an  oven  heated  by  coil  steam  pipes. 
The  air  in  the  oven  is  moistened  by  perforated  steam  pipe 
through  which  the  steam  is  allowed  to  escape  into  the  oven. 
Before  the  rifle  barrels  are  run  into  the  hot  oven  for  baking, 
they  are  subjected  to  a  number  of  other  operations,  the  first 
of  which  is  wiping.  In  this  operation  the  barrels  are  thor- 
oughly wiped  in  order  to  relieve  them  of  every  particle  of 
grease  or  other  foreign  substances  and  are  then  placed  on 
circular  iron  trucks  which  are  made  to  hold  fifty  barrels  at 
a  time.  The  truck  and  barrels  are  then  placed  in  an  upright 
caustic  soda  tank  where  they  are  boiled  for  about  fifteen  min- 


utes. From  this  tank  they  are  taken  to  another,  where  they 
are  thoroughly  rinsed  so  that  every  particle  of  grease  and  oil 
is  removed  and  the  barrels  are  ready  for  the  spongers  who 
apply  the  browning  solution. 

It  is  well  to  state  here  that  the  most  successful  rifle  barrel 
browners  have  their  own  secret  formulas  which  are  jealously 
guarded  so  that  only  the  browners  themselves  know  the  exact 
proportions  of  the  mixtures.  It  is  no  unusual  thing,  there- 
fore, to  find  barrel  browners  who  have  held  their  positions  for 
many  years,  on  the  strength  of  their  knowledge  in  this  re- 
spect. One  of  the  oldest  and  most  satisfactory  formulas  for 
browning  rifle  barrels  consists  of  the  following  mixture:       ' 

Spirits  of  wine 5  ounces 

Spirits  of  niter 8  ounces 

Tincture  of  steel 8  ounces 

Corrosive  sublimate    4  ounces 

Blue  vitriol    4  ounces 

Water    1  gallon 

The  barrels  are  kept  in  the  oven  for  four  or  five  hours 
and  when  taken  out  are  heavily  coated  with  rust.  They  are 
then  immersed  in  a  third  tank  of  chemicals  for  fifteen  min- 
utes, a  secret  formula  often  being  used  at  this  stage.  A  prepa- 
ration which  will  give  excellent  results,  however,  is  as  follows: 

Tincture  of  muriate  of  iron 1  ounce 

Nitric  ether  1  ounce 

Sulphate  of  copper 4  scruples 

Rain  water    1  pint 

If  the  process  is  to  be  hurried,  two  or  three  grains  of  oxy- 
muriate  of  mercury  can  be  added.  When  the  barrel  is  fin- 
ished, it  is  placed  in  limewater  for  a  short  time  to  neutralize 
any  acid  which  may  have  penetrated.  The  barrels  are  now 
ready  for  carding,  which  is  done  on  a  14-inch  wheel  hav- 
ing a  face  3  inches  wide  covered  with  carding  cloth.  This 
wheel  revolves  at  about  1600  R.  P.  M.  and  the  man  who  does 
the  carding  stands  at  the  back  of  the  wheel  and  presses  the 
barrel  against  the  rim.  After  the  barrels  are  carded  they  are 
returned  to  the  spongers  for  a  second  coating  of  the  browning 
solution.  The  operations  of  boiling  and  scratching  on  the 
carding  wheel  are  continued  until  all  the  pores  of  the  steel 
are  thoroughly  coated  and  their  condition  is  satisfactory  to 
the  inspectors,  who  give  them  a  most  rigid  examination. 
After  using  the  scratch  brush,  the  following  formula  can 
be  used: 

Shellac 1  ounce 

Dragon's  blood    25  ounces 

Rectified  spirit    1  quart     v 

Or: 

Nitric  acid   (specific  gravity,  1.2) 1  part 

Nitric  ether    1  part 

Alcohol    1  part 

Muriate  of  iron 1  part 

The  above  ingredients  are  mixed  together,  after  which  2 
parts  of  sulphate  of  copper  and  10  parts  of  water  are  added. 
After  the  barrels  have  been  passed  by  the  inspector,  they 
are  taken  to  the  assembling  room  where  they  are  assembled 
with  the  other  parts.  Many  persons  suppose  that  the  brown- 
ing of  a  barrel  is  done  for  the  sake  of  appearance,  and  while 
this  is  partly  the  reason,  the  principal  object  is  to  preserve 
the  barrel  and  prevent  rusting.  Were  it  not  for  the  care 
taken  in  the  browning  operation,  rifle  barrels  would  not  last 
nearly  as  long  as  they  do. 

*     *     * 

ANALYSIS  OP  1916  AUTOMOBILE  ENGINE 

DESIGN 
An  analysis  of  motor  car  engine  design  made  by  Motor 
shows  that  71.1  per  cent  of  the  1916  model  cars  have  the 
L-type  of  cylinder;  12.3  per  cent,  T  head:  12.3  per  cent,  valves 
in  the  head;  4.4  per  cent,  sleeve  valve  or  "Silent  Knight"  type. 
The  cars  are  classified  as  44.7  per  cent  four-cylinder;  41.1 
per  cent,  six-cylinder;  11.6  per  cent,  eight-cylinder;  and  2.6 
per  cent,  twelve-cylinder.  A  higher  revolution  speed  has  been 
obtained  either  by  using  alloy  pistons,  which  is  being  done  only 
in  comparatively  few  cases,  or  by  reducing  the  thickness  of 
the  cast-iron  pistons.  The  aluminum  alloy  piston  introduced 
by  a  few  concerns  in  their  stock  motors  has  worked  out  well. 
Connecting-rods  have  been  lightened  also  by  reducing  the 
cross-section  and  by  using  stronger  material.  In  some  cases 
tubular  connecting-rods  are  used. 
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SURFACE  SCRAPING  AND  SURFACE 
PLATES 

BY  BRYAN  T.  HAWLEY" 

The  writer,  who  has  worked  in  several  shops  with  French, 
German  and  Swedish  experts  with  the  file  and  scraper,  and 
who  himself  has  had  much  experience  in  scraping  machine 
parts,  read  the  question  and  answer  in  regard  to  practice  in 
surface  scraping  in  the  January  number  with  much  interest, 
and  although  the  practice  of  scraping  has  been  so  generally 
eliminated  by  the  use  of  precision  machinery,  grinding  ma- 
chines and  American  haste  that  it  seems  almost  like  a  lost 
art,  he  will  give  the  readers  of  Machinery  the  benefit  of  his 
experience  and  observation. 

When  the  part  to  be  surface  scraped  has  been  machined,  it 
should  be  scraped  once  or  twice  all  over  before  the  color  is 
applied.  The  common  color  compound  is  oil  mixed  with  lamp- 
black, Prussian  blue  or  red  lead.  Lampblack  mixed  with  lard 
oil  and  applied  to  the  surface  plate  Is  used  by  pattern- 
iiiaUcrs  for  woodworking  mostly,  but  it  is  good  also  for  mark- 
ing metal  surfaces  for  rough  scraping.  Prussian  blue  paste 
ill  tubes  is  smooth  and  convenient  to  use,  but  a  small  amount 
of  lard  oil  mixed  with  the  paste  improves  it.  The  Prus- 
sian blue  mixed  with  oil  should  be  applied  to  the  surface  plate 
and  the  high  spots  of  the  work  are  marked  with  the  blue, 
lied  lead  mixed  with  mineral  machine  oil  to  the  consistency  of 
putty  is  the  best  mixture  for  all-around  surface  scraping  and 
for  fine  spotting  in  particular.  Lard  oil  can  be  used  instead 
of  mineral  machine  oil  when  the  mixture  is  applied  to  the 
surface  plate,  but  on  account  of  its  smeary  nature  it  is  un- 
desirable to  apply  it  to  the  work,  on  which  a  dull  red  lead  sur- 
face is  required  which  shows  the  high  spots  black  and  shiny 
when  rubbed  with  the  surface  plate. 

Tlie  mixing  of  red  lead  requires  some  patience,  as  the  lead 
and  oil  do  not  unite  readily,  and  considerable  pounding,  stir- 
ring and  kneading  are  required.  The  mixture  should  be 
worked  until  it  is  smooth.  When  the  compound  is  kept  in  a 
receptacle  such  as  a  hand  soap  can,  it  may  be  allowed  to  dry 
out  some  and  then  used  like  shoe  or  stove  polish,  mixing  in 
as  much  machine  oil  as  is  required  at  the  time. 

For  rough  scraping,  apply  red  lead  generously  to  the  surface 
with  a  rag,  using  machine  oil  as  needed  to  assist  in  spreading. 
When  an  even  coating  has  been  spread,  place  the  surface  plate 
on  the  surface  to  be  scraped,  rub  a  little  and  remove.  The 
high  spots  will  be  clearly  defined  by  the  red  markings.  This 
is  the  best  way  to  show  the  bearing  spots.  When  the  spotting 
shows  fairly  uniform  all  over,  the  process  should  be  reversed, 
applying  the  red  lead  and  oil  to  the  work  in  a  somewhat  drier 
form,  with  the  object  of  attaining  a  dull  red  coating  which, 
when  rubbed  with  a  clean  surface  plate,  will  make  a  good 
background  for  the  polished  black  high  spots.    The  amount  of 
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red  lead  should  be  gradually  reduced  and  a  little  gasoline 
should  bo  mixed  with  it  to  act  as  a  drier,  finally  using  just 
enough  red  lead  to  dull  tlio  surface  without  coloring  It.  This 
procedure  will  show  the  true  high  spots.  They  will  be  small, 
to  be  sure,  but  no  false  bearing  will  appear,  which  is  likely 
to  happen  if  the  surface  plate  is  kept  colored. 


There  are  many  forms  of  scraping  tools  used.  It  is  common 
practice  to  use  old  fourteen-  or  sixteen-inch  flat  files,  simply 
ground  as  desired  and  stoned  to  edge.  The  accompanying 
illustrations  Figs.  1  and  2  show  side  and  edge  views  of  an 
unforged  roughing  and  a  forged  finishing  scraper.  Forging 
the  finishing  scraper  is  worth  while  if  a  forge  is  convenient. 
The  main  difference  in  the  finishing  scraper  is  that  the  cutting 
edge  should  be  more  obtuse,  giving  less  clearance  and  less 
rake. 

Surface  plates  are  apparently  costly  when  looked  on  as  sim- 
ple pieces  of  cast  iron,  but  they  are  accessories  well  worth 
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Fig.   3.     Light   Surface   Plate    with   Bibbed    B.,   ,. 

their  cost  in  any  up-to-date  machine  shop.  Often  machine 
parts  are  set  up  to  be  planed  or  shaped  when  the  surfaces 
machined  could  be  quickly  filed  and  scraped  at  lower  cost  if  a 
surface  plate  were  available. 

A  long  time  is  required  to  season  cast  iron  to  the  state  that 
will  entirely  eliminate  warping,  and  even  a  well  seasoned  sur- 
face plate  has  to  be  scraped  occasionally.  It  should  be  very 
thick  and  heavy,  considering  the  area.  Shops  that  have  con- 
siderable use  for  surface  plates  will  find  it  a  good  Investment 
to  make  a  pattern  for  a  convenient  size  surface  plate  and  have 
three  castings  made  from  it.  With  these  three  plates  planed, 
a  good  mechanic  can  finish  the  surfaces  of  all  true  without  the 
use  of  a  master  surface  plate,  and  produce  plates  as  anurate 
as  can  be  supplied  by  any  of  the  well-known  makers  of  small 
tools  and  shop  accessories.  The  home-made  surface  plates 
would  have  the  advantage  of  having  the  size  and  weight  best 
suited  to  the  conditions  in  that  shop,  and  they  need  be  not 
more  than  one-fourth  as  heavy  as  a  surface  plate  would  neces- 
sarily be  which  could  not  be  checked  up  often.  A  convenient 
surface  plate  is  24  inches  wide  by  42  inches  long,  ribbed  on 
the  back  and  provided  with  three  handles,  two  on  one  end  and 
one  in  the  center  at  the  other  end,  as  shown  in  Fig.  3.  Two 
men  can  handle  this  plate  when  necessary  without  tackle, 
its  weight  being  about  200  pounds.  This  weight  no  doubt  will 
seem  very  light  to  some  mechanics,  but  as  the  writer  has  used 
surface  plates  of  these  proportions  and  weight  with  satisfac- 
tion for  several  years,  he  feels  Justified  in  recommending 
them  to  others.  Surface  plates  should  be  made  of  close-grained 
gray  iron  and  machined  at  least  one  month  before  scraping. 
Several  months  of  seasoning  will  be  required  before  they  can 
be  depended  on  for  very  accurate  surfacing,  but  as  long  as 
three  plates  are  used,  they  can  always  be  resurfaced  accu- 
rately. Following  is  the  method  employed  for  obtaining  a 
truly  flat  surface  on  three  plates  without  using  a  master  plate: 

Numbering  the  surface  plates  1,  2  and  3.  respectively,  we 
scrape  the  three  plates  smooth,  removing  all  tool  markings: 
then  put  red  lead  on  plates  Nos.  1  and  2  and  roughly  scrape 
them  together,  with  the  object  of  eliminating  all  rocking. 
Now  put  red  lead  on  plate  No.  3  and  roughly  scrape  it  to  fit 
plate  No.  1.  Plate  No.  1  may  be  concave  and  plate  No.  2  con- 
vex, and  yet  both  rubbed  together  would  show  a  good  bearing, 
and  plate  No.  3  also  may  show  a  good  bearing  with  plate  No.  1. 
But  plates  Nos.  2  and  3  will  be  imperfect  in  opposite  ways 
and  to  about  the  same  extent.  The  next  step  is  to  scrape  Nos. 
2  and  3  together,  taking  oft  as  nearly  as  possible  the  same 
amount  of  metal  from  each  until  a  fairly  good  bearing  Is  se- 
cured. Next  scrape  Nos.  1  and  2  together  and  1  and  3  will  be 
found  imperfect  to  the  same  extent,  but  in  opposite  ways.  Now 
scrape  these  together,  taking  the  same  amount  off  each,  and 
follow  this  order  of  operations  until  a  good  bearing  is  shown 
on  all. 
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A    REVIEW    OF    PRACTICE    OF    CUTTING    METALS    WITH    ACETYLENE    OR    HYDROGEN    FLAME 

BY    8.   W.    MILLERt 


TO  the  general  public,  the  method  of  cutting  steel  by  the 
use  of  the  oxy-acetylene  torch  is  probably  better  known 
than  the  operation  of  welding.  It  certainly  is  more 
spectacular,  on  account  of  its  application  to  the  wrecking  of 
burnt  steel  frame  buildings,  obsolete  bridges,  etc.,  which  is 
work  that  is  generally  done  in  view  of  a  large  number  of 
people.  As  a  general  rule,  the  cost  of  cutting  by  this  process 
is  less  than  by  any  other  means,  and  in  some  cases  the  saving 
effected  is  very  great.  For  instance,  in  armor  plate  plants, 
it  is  common  practice  to  cut  16-inch  armor  plate  at  the  rate 
of  nineteen  feet  per  hour,  a  speed  which  cannot  be  attained 
by  any  other  process.  This  is  done  at  an  expense  so  low  that 
it  Is  not  comparable  with  the  cost  when  done  by  ordinary 
machines.  The  time  element  enters  largely  into  such  cases, 
as  well  as  the  fact  that  irregular  shapes  can  be  produced  as 
readily  as  straight  lines. 

The  principle  of  oxy-acetylene  cutting  is  based  on  the  fact 
that  if  a  piece  of  steel  or  iron  is  brought  to  a  red  heat  and  a 
jet  of  pure  oxygen  is  turned  against  it,  the  metal  will  be  oxi- 
dized or  will  burn.  It  is  frequently  thought  that  the  process 
is  one  of  melting  the  metal.  This  is  not  correct,  as  the  metal 
is  simply  burnt  away  where  the  jet  of  pure  oxygen  comes  in 
contact  with  it.  In  other  words,  it  is  simply  an  intensified 
form  of  oxidization  or  rusting. 

The  Cutting  Torch 

The  ordinary  cutting  torch  consists  of  a  heating  jet  using 
oxygen  and  acetylene,  oxygen  and  hydrogen,  oxygen  and  coal 
gas,  or  in  fact,  any  other  gas  which  when  combined  with 
oxygen  will  produce  heat.  By  the  use  of  this  heating  jet,  the 
metal  is  brought  to  a  sufficiently  high  temperature  and  an 
auxiliary  jet  of  pure  oxygen  is  turned  onto  the  red  hot  metal, 
when  the  action  just  referred  to  takes  place. 

The  early  form  of  torch  for  cutting  was  generally  an  ordi- 
nary welding  torch  with  an  extra  tube  carrying  the  auxiliary 
oxygen  at  the  necessary  pressure,  which  was  clamped  to  the 
welding  torch  when  it  was  desired  to  cut.  Of  course  the  cut- 
ting jet  has  to  follow  the  welding  jet,  and  hence  such  torches 
were  unsatisfactory,  because  it  was  necessary  to  turn  them 
around  when  the  direction  of  cutting  was  changed.  It  was 
also  difficult  to  bring  the  cutting  jet  as  close  to  the  welding 
jet  as  desirable.  Later  the  auxiliary  jet  of  oxygen  was  placed 
between  two  or  more  welding  jets  in  one  tip,  so  that  no  matter 
what  the  direction  of  the  cut,  the  torch  could  be  held  in  the 
same  position,  making  it  more  convenient  for  the  operator  and 
consuming  much  less  time. 

The  Operation  of  Cutting 

The  operation  of  cutting  is  one  that  is  very  readily  learned. 
The  difficulty  increases  considerably  with  the  thickness  of  the 
metal,  but  for  all  ordinary  thicknesses,  a  few  hours'  instruc- 
tion will  enable  good  and  economical  work  to  be  done.  It  is 
Impossible,  however,  to  cut  very  smoothly  by  hand,  as  the 
torch  cannot  be  held  sufficiently  steady  to  do  work  which  re- 
quires great  accuracy.  Cutting  machines  have  therefore  been 
produced  which  not  only  cut  straight  and  clean,  but  also  make 
a  very  narrow  kerf,  which,  of  course,  implies  a  considerable 
reduction  of  the  oxygen  used,  as  compared  with  that  con- 
sumed in  hand  cutting. 

The  principal  difficulty  encountered  in  cutting  is  the  pres- 
ence of  scale,  rust,  paint  or  other  foreign  matter,  which  will 
not  burn,  or  which  interferes  with  the  passing  away  of  the 
slag  or  oxide  formed  during  the  process.  It  is  therefore  ad- 
visable, and  in  many  cases  absolutely  necessary,  to  remove 
these  substances  before  doing  the  work.  For  example,  in  cut- 
ting up  old  boilers  in  a  district  in  which  the  water  contains 
lime  or  other  impurities,  it  is  almost  certain  that  the  inside 
of  the  boiler  sheets  will  be  coated  with  scale.     This  scale 


•  For  further  information  on  oiy-ncetylone  welding,  eee  "Oxy-acetylene 
Welding  Practice,"  in  the  March,  1916,  number  of  Machinery,  and  articles 
there  referred  to. 
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must  either  be  removed  by  pounding  the  outside  of  the  boiler 
with  a  sledge  at  the  points  where  the  cuts  are  to  be  made,  or 
it  must  be  chipped  off  from  the  inside.  In  the  case  of  bridges 
with  several  heavy  coats  of  paint,  it  is  sometimes  necessary 
to  remove  part  of  it  by  burning  off  with  an  ordinary  gasoline 
torch,  or  by  some  other  method.  Not  only  is  time  saved  by 
doing  this,  but  the  consumption  of  oxygen,  which  is  very  much 
greater  in  cutting  than  in  welding,  is  greatly  reduced.  With- 
out exception,  it  pays  to  take  the  precaution  of  removing  such 
foreign  matter. 

In  cutting  a  comparatively  thin  piece,  say  %  inch  thick,  a 
beginning  can  be  made  at  the  top  and  edge  of  the  piece  by 
holding  the  heating  flame  at  that  point,  and  as  soon  as  the 
metal  becomes  red  hot,  turning  on  the  auxiliary  jet  of  oxygen. 
The  thickness  is  not  sufficient  to  prevent  the  slag  from  being 
blown  out  through  the  bottom  of  the  cut,  which  is  necessary 
in  all  cases.  It  is  evident,  however,  that  in  the  case  of  a 
somewhat  thicker  piece,  it  would  be  advisable  to  begin  at  the 
bottom  of  the  edge  instead  of  at  the  top,  so  that  the  slag  would 
be  sure  to  be  blown  out  and  fall  through  easily.  It  is  apparent 
that  the  thicker  the  piece,  the  higher  must  be  the  pressure  of 
the  auxiliary  jet  of  oxygen  to  force  the  slag  out.  It  will  also 
be  clear  that  unless  the  slag  is  kept  in  a  melted  condition,  it 
will  clog  the  bottom  of  the  slot  and  stop  the  proper  action  of 
the  torch. 

Any  lack  of  continuity  in  the  piece  being  cut,  such  as  a 
blow-hole  in  a  steel  casting,  will  make  it  impossible  to  cut 
through  the  piece.  This  is  the  reason  why  it  is  more  difficult 
to  cut  through  two  or  more  pieces  of  sheet  steel  riveted  to- 
gether than  through  a  single  piece  of  the  same  thickness.  The 
mill  scale  on  steel  sheets  is  not  generally  removed  when  they 
are  riveted  together  and  this  breaks  the  continuity  of  the 
metal  in  the  joint. 

It  has  been  found  possible,  however,  to  cut  as  many  as 
twelve  or  fourteen  pieces  of  material,  %  inch  thick,  if  the 
scale  is  cleaned  off  and  the  pieces  clamped  together  tightly. 
This  can  be  done  by  hand  only  with  difficulty,  although  it  is 
readily  done  and  a  smooth,  clean  and  uniform  cut  obtained 
when  the  work  is  done  on  the  "oxygraph"  or  a  similar  power- 
driven  machine.  The  possibility  of  cutting  a  number  of  pieces 
at  the  same  time  reduces  the  expense  of  such  work  materially, 
and  makes  profitable  some  operations  which,  if  they  had  to  be 
performed  on  single  sheets,  could  not  be  done  economically  on 
account  of  the  high  cost  of  labor  and  gases. 

In  view  of  such  difficulties  as  blow-holes  in  steel  castings, 
scale  on  sheets,  etc.,  it  is  generally  unsafe  for  a  welding  shop 
to  make  a  flat  or  contract  price  on  any  cutting  job,  even  after 
an  inspection  of  the  work  to  be  done.  A  better  plan  is  to 
cover  the  labor  charge  and  overhead  expenses,  profit,  etc.,  by 
an  hourly  rate,  and  make  a  reasonable  charge  for  the  gases 
used.  The  gas  consumption  cannot  be  determined  except  by 
separating  the  gases  used  by  the  heating  and  auxiliary  jets, 
respectively.  A  fairly  accurate  figure  for  the  gases  used  by 
the  heating  jets  can  be  obtained  from  the  manufacturers  of 
the  torch,  but  the  oxygen  used  in  the  auxiliary  jet  will  vary 
so  much,  due  to  the  opening  and  closing  of  the  valve  and  the 
change  of  pressure  necessary  for  the  requirements  of  the 
case,  that  it  is  impossible  to  do  any  more  than  guess  at  the 
amount  consumed,  by  reading  the  gage  on  the  oxygen  tank. 
Of  course  in  the  case  of  a  long  job,  the  total  amount  of  oxygen 
can  be  obtained  quite  accurately  from  the  number  of  tanks 
used,  but  this  cannot  be  used  as  a  basis  for  other  jobs  without 
considerable  risk. 

Metals  that  can  be  Cut 

Only  wrought  Iron  and  steel  can  be  cut  by  the  oxy-acetylene 
flame.  An  appreciation  of  the  real  action  which  takes  place 
during  the  cutting  of  iron  or  steel  will  make  clear  why  cast 
iron  and  other  metals  cannot  be  cut.  If  a  very  thin  strip  of 
steel,  such  as  a  watch  spring,  be  heated  red  hot  and  plunged 
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in  a  jar  of  pure  oxygen,  the  steel  will  Immediately  take  fire 
and  burn,  and  if  there  is  a  sufficient  amount  of  oxygen,  the 
burning  will  continue  until  the  steel  is  consumed.  Again,  it 
a  piece  of  steel  be  heated  red  hot  and  kept  at  this  temperature, 
a  simple  jet  of  oxygen  will  cut  through  it,  the  requirements 
for  cutting  being  that  the  metal  be  brought  to  a  sufficiently 
high  temperature  to  combine  with  the  oxygen  rapidly. 

The  other  essential  feature  of  the  process  is  the  removal  of 
the  oxide  which  results  from  the  combining  of  the  oxygen  with 
the  metal.  In  the  case  of  ordinary  low-carbon  steel,  the  melt- 
ing point  of  the  metal  is  higher  than  the  melting  point  of  the 
oxide,  and  as  the  action  of  the  cutting  is  largely  self-sustaining, 
that  is,  the  heat  from  the  melted  slag  materially  helps  to  raise 
the  temperature  of  the  steel  in  contact  with  it  to  the  necessary 
point  for  the  continuation  of  the  process,  it  appears  that  the 
slag  will  flow  away  without  mixing  with  the  metal.  On  the 
other  hand,  with  high-carbon  steels,  the  melting  point  of  which 
is  very  nearly  that  of  the  oxide,  there  is  a  considerable 
tendency  for  the  metal  to  melt  under  the  heat  of  the  slag  and 
for  the  two  to  mix,  preventing  the  oxygen  from  reaching  the 
clean  metal,  as  it  does  when  the  slag  flows  away  smoothly. 
However,  high-carbon  steel  can  be  cut,  but  if  an  attempt  is 
made  to  cut  a  piece  of  chilled  iron,  it  will  be  found  that,  while 
the  action  starts,  it  will  not  continue;  that  is,  the  metal  will 
not  fly  out  of  the  cut  in  sparks,  but  will  drop  in  little  globules 
of  melted  metal. 

The  reason  for  selecting  chilled  cast  Iron  for  the  experiment 
is  that  there  is  no  graphite  In  it,  all  of  the  carbon  being  In 
the  combined  state,  while  In  ordinary  cast  iron,  part  of  the 
carbon  is  in  the  form  of  graphite,  which,  of  course,  interferes 
with  the  action  to  an  even  greater  extent  than  is  the  case  with 
chilled  iron,  on  account  of  the  lack  of  continuity  of  the 
cast  iron  grains  between  which  the  graphite  is  located.  Hence, 
cast  iron  cannot  be  cut  by  the  oxy-acetylene  torch. 

Again,  if  malleable  iron  be  tested  with  a  cutting  torch,  it 
will  be  found  that  a  white-heart  casting,  which  is  really  a 
low-grade  steel,  will  readily  cut,  because  the  percentage  of 
carbon  is  lower  than  in  the  case  of  the  chilled  iron  of  which 
it  was  made;  wliile  if  a  rather  thick  black-heart  casting  be 
tested,  with  an  outer  skin  in  which  the  percentage  of  carbon 
is  low  enough  to  entitle  it  to  be  called  steel,  and  fi.  center  con- 
taining the  same  percentage  of  carbon  as  the  chilled  iron  of 
which  it  was  made  (although  its  form  has  been  changed  to  that 
of  temper  instead  of  combined  carbon),  it  will  be  found  im- 
possible to  cut.  However,  the  writer  has  done  a  large  amount 
of  cutting  in  cases  of  thin  sections  of  black-heart  malleable 
iron,  with  satisfactory  results.  It  should  be  understood,  how- 
ever, that  the  edges  of  the  cut  are  not  smooth,  and  that  the 
action  in  the  center  of  the  piece  was  more  that  of  melting 
than  of  cutting.  For  the  results  desired,  however,  these  Im- 
perfections were  immaterial.  The  sections  were  not  over 
%  Inch  thick,  and  generally  not  over  14  inch. 
Different  Gases  Used 

The  use  of  the  cutting  process  has  been  extended  to  ex- 
ceedingly thick  sections,  particularly  in  the  case  of  armor 
plate,  as  already  referred  to.  In  the  case  of  such  hea\'y  metal 
the  oxy-acetylene  flame  is  much  shorter  than  the  oxy-hydrogen 
flame.  As  it  is  necessary  to  l<eep  the  slag  in  a  melted  condi- 
tion, tlic  longer  flame  is  preferable,  so  that  for  all  heavy  cut- 
ting, hydrogen  is  used  rather  than  acetylene.  With  a  more 
general  introduction  of  electrolytic  plants  for  the  production 
of  oxygen,  the  use  of  the  oxy-liydrogen  flame  for  cutting  may 
be  expected  to  develop  at  a  rapid  rate,  as  hydrogen.  In  this 
case,  may  be  considered  as  a  by-product.  It  also  has  the  ad- 
vantages of  being  free  from  danger  when  compressed  to  any 
pressure,  and  of  being  readily  handled  in  tanks  of  the  same 
light  weight  as  oxygen  tanks.  Coal  gas  or  ordinary  illumi- 
nating gas,  being  largely  composed  of  hydrogen,  can  also  be 
used  with  very  satisfactory  results  for  cutting,  and  in  one 
case,  at  least,  it  is  used  exclusively,  being  much  cheaper  than 
either  acetylene  or  hydrogen.  For  the  best  results,  however, 
each  of  these  gases  requires  a  torch  with  the  openings  prop- 
erly proportioned  and  different  from  those  for  the  other  gases. 
Temperature  of  the  Oxyg-en 

One  very  Important  factor  in  the  cost  of  cutting  Is  the  tem- 
perature of  the  oxygon   in  the  cutting  jet.     .Anyone  who  has 


handled  oxygen  tanks  in  cold  weather  knows  that  when  the 
valve  is  open,  and  oxygen  allow^ed  to  escape  at  a  fairly  rapid 
rate,  the  valve  body  and  other  parts  in  the  vicinity  become 
coated  with  snow  or  ice  formed  by  the  condensation  of  the 
moisture  in  the  surrounding  afr.  This  is  caused  by  the  heat 
absorbed  from  these  parts  by  the  expansion  of  the  gas.  It  is 
evident  that  under  such  conditions  the  issuing  gas  Is  very 
cold,  and  when  it  is  used  in  cutting,  the  tendency  is  to  cool 
the  slag  and  metal  and  delay  the  operation  of  the  process. 
It  would  appear  to  be  very  easy  to  place  a  small  steam  coil 
around  the  head  of  the  torch  through  which  the  oxygen  used 
for  cutting  would  pass,  thus  preheating  it.  In  fact,  such 
torches  have  been  constructed,  although,  as  far  as  the  author 
knows,  they  are  not  in  use  in  this  country;  an  increase  in 
cutting  speed  of  from  15  to  25  per  cent  is  claimed  for  them. 
In  the  case  of  large  cutting,  the  oxygen  could  be  preheated  in 
a  special  heater  in  the  same  way  as  is  often  done  with  com- 
pressed air. 

Effect  of  Heat  on  Steel 

What  effect  has  the  heat  from  cutting  on  the  percentage  of 
carbon  in  the  vicinity  of  the  cut?  This  point  arises,  particu- 
larly in  the  case  of  high-carbon  steel  used  for  dies,  a  large 
number  of  these  now  being  cut  on  automatic  machines,  par- 
ticularly where  the  shape  of  the  die  is  irregular.  It  can  be 
stated  with  perfect  confidence  that  no  change  occurs  as  far 
back  as  to  injure  the  steel  for  this  purpose,  for  while  there 
is  a  slight  decarbonlzation  of  the  steel,  the  depth  to  which  it 
penetrates  is  less  than  the  amount  removed  in  finishing  the 
die.  An  examination  of  annealed  pieces  under  the  microscope 
shows  this  to  be  the  case,  the  structure  being  uniform  after 
the  annealing  treatment,  except  for  a  distance  of  less  than 
0.020  inch  from  the  cut  surface.  The  change  in  the  structure 
should  preferably  be  remedied  by  annealing  from  above  the 
recalescence  point  after  the  cutting  is  done,  because  the  change 
in  structure  is  always  accompanied  by  some  strain  which 
would  possibly  cause  trouble  later  by  distorting  the  die  when 
hardening.  Of  course,  no  good  diemaker  would  think  of 
hardening  a  piece  of  steel  without  removing  the  surface  for 
at  least  1/32  inch  to  take  oft  the  decarbonized  portion.  The 
same  condition — and  no  worse — exists  where  oxy-acetylene 
cutting  has  been  employed. 

•     *     • 

Tungsten  is  one  of  the  rare  metals  that  has  been  found  ex- 
tremely useful  in  the  Industrial  arts.  It  is  the  constituent  in 
high-speed  steel  that  gives  it  the  "red  hardness"  characteristic 
and  enables  it  to  stand  up  at  cutting  speeds  far  beyond  those 
possible  with  carbon  tool  steels.  Tungsten  has  a  high  specific 
gravity  or  density,  ranging  from  19.3  to  20.2,  depending  upon 
the  treatment.  The  melting  point  is  so  high  that  It  cannot 
be  melted  directly  into  a  mass,  and  for  this  reason  Is  obtained 
from  the  tungsten  bearing  ores  only  as  a  metallic  powder. 
By  indirect  means  tungsten  can  be  worked  into  solid  masses, 
ranging  from  fine  wire  to  chunks  weighing  two  or  three 
pounds.  It  does  not  oxidize  readily  and  is  practically  insoluble 
in  the  common  acids.  Its  hardness  varies  from  4.5  to  S  (razor 
steel  is  rated  from  5  to  5.5).  It  Is  harder  than  quartz,  which 
has  a  hardness  of  7,  and  is  almost  as  hard  as  topaz.  Tungsten 
forms  alloys  with  other  metals  besides  steel.  It  has  many- 
other  uses  than  the  manufacture  of  high-speed  steel,  being 
used  instead  of  platinum  and  platlnumlrldlum  alloys,  as  eon- 
tact  points  In  spark  coils,  voltage  regulators,  telegraph  relays 
and  spark  plugs  for  gas  engines.  It  is  also  used  for  phono- 
graph needles,  writing  pens,  drawing  dies,  knife  blades,  gas 
engine  valves,  etc.  Considerable  quantities  are  used  for  the 
filaments  of  tungsten  lamps.  Tungsten  wire  may  be  drawn 
to  smaller  sizes  than  any  other  known  metal.  The  use  of 
tungsten  Is  recommended  for  standard  weights,  since  In  the 
wrought  state  It  can  be  made  so  hard  that  It  will  readily 
scratch  glass  and  still  remain  ductile.  Being  non-oiidizable 
under  ordinary  atmospheric  conditions.  It  remains  wonderfully 
constant.  The  price  of  tungsten  was  only  $6.50  per  unit  be- 
fore the  outbreak  of  the  war.  A  unit  is  one  per  cent  of  a 
ton  in  tungsten  trioxide.  Since  the  outbreak  of  the  war.  the 
price  has  risen  extraordinarily  because  of  the  difficulty  of  get- 
ting It  from  abroad,  the  price  of  pure  tungsten  now  beins 
about  $10  a  pound  or  thirty  times  what  It  was  two  years  ago. 
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WEDGE    WASHER    FOE    HOLDING    ARMATURE    SHEETS    ON    SHAFT    EFFICIENT    LIGHTING    SYSTEM- 
PREVENTING    REPAIRS    ON    SLAG    CARS-TIME-SAVING    ESTIMATE    SHEET 

side  of  every  other  post  I  put  an  incandescent  lamp  with  a 
wide  shade  arranged  in  the  usual  way.  On  the  alternate  posts 
I  put  incandescent  lamps  with  the  shades  inclined  at  an  angle 
so  as  to  throw  the  light  out  into  the  middle  of  the  floor.  Then 
on  the  opposite  side,  I  had  the  lights  arranged  exactly  opposite 
so  that  each  inclined  light  worlis  against  a  straight  light,  and 
vice  versa." 

"Well,  how  does  it  work  out?" 

"Work  out?  Why,  the  scheme  works  fine!  The  men  have 
plenty  of  light  over  the  benches  and  still  there  is  plenty  for 
the  erecting  floor.  Not  only  that,  but  just  see  for  yourself  how 
the  opposing  lights  kill  the  shadows." 

And  the  man- 
ager was  right. 

Preventing   Re- 
pairs on  Slag 
Cars 

"Say,"  said  the 
general  superin- 
tendent as  he  sat 
at  his  desk  look- 
ing out  into  the 
yard  between  the 
factory  build- 
ings, "there's  a 
case  where  a  lit- 
tle hint  saved 
me  a  thousand 
dollars  a  month, 
and  the  saving 
is  going  right  on 
continuously." 

"How — what 
do  you  mean?" 
said  the  field 
service  man*  as 
he  followed  the 
superintendent's 

glance  up  along  a  line  of  slag  cars  in  front  of  the  foundry. 
"It's  all  so  simple  it  hardly  seems  worth  telling,  but 
up  to  a  few  months  ago  we  used  to  have  to  replace  the  bot- 
toms of  those  slag  cars  very  often  because  the  hot  slag  wore 
them  out  so  quickly — in  fact,  the  heat  simply  burned  them 
out.  One  day  I  had  a  visiting  foundryman  in  here  showing 
him  around,  and  was  complaining  about  the  expense  of  repairs 
on  slag  cars. 

"  'Why,  that's  easy,'  said  the  visiting  foundryman,  'we  used 
to  have  the  same  trouble,  but  we've  overcome  it  almost  en- 
tirely  by   keeping  a   little   water   in   the   bottom   of  each   car.' 


WE  can  never  tell  just  what  little  remark  or  incident 
may  lead  to  the  passing  of  an  important  bit  of  infor- 
mation. To  illustrate — a  manufacturer  of  electrical 
apparatus  had  shown  Machineky's  field  service  editor  through 
the  shop  and  was  about  to  say  goodby,  when  the  editor 
drew  from  his  pocket  a  sample  of  a  wedge  washer.  It 
was  originally  made  for  locking  a  nut  on  a  screw,  and 
as  it  was  something  new  it  Interested  the  manager  at  once. 

"Do  you  think  it  would  be  possible,"  said  lie,  "to  assemble 
armature  sheets  for  a  small  motor  on  the  shaft  and  hold  them 
in  place  by  a  flange  collar  and  this  washer?  By  squeezing  the 
wedge  washer  onto  the  smooth  shaft,  the  teeth  of  the  washer 
would  lock  into  the  shaft,  forming  a  collar  and  holding  the 
assembled  punchings." 

"Say,  I  believe  that  idea  would  work  out  fine,"  said  the  shop 
manager,  "just  give  me  the  name  of  the  man  who  makes  those 
wedge  washers  and  I'll  soon  get  in  touch  with  him." 

And  the  result — well,  if  you  happen  to  run  into  a  certain 
line  of  electrical  apparatus  that  has  the  armature  punchings 
locked  in  place  on  the  shaft  with  a  wedge  washer,  just  remem- 
ber that  you  read  about  it  in  Machinery. 

An  Efficient  Lig-hting-  System 

"Come  down  in  the  new  shop,"  said  the  manager,  "I  want 
to  show  you  how  I'm  lighting  the  erecting  floor." 


W&    used    to    have    to    re 
those  slae  cars  often  b( 
wore  them  out 


ace    the    hottoms    of 
ause  the  hot  slag 
quickly" 


"The 


have  plenty  of  light  over  the  benches  and  still  there 
for  the  erecting  floor" 


plenty 


So  down  they  went,  and  on  the  way  the  manager  explained 
the  problem  he  had.  "You  see,  I  couldn't  put  in  overhanging 
arc  lamps  because  they  would  be  either  too  high  above  the 
floor  to  be  effective  or  else  they  would  be  in  the  way  of  the 
traveling  crane.  I'm  a  great  believer  in  tungsten  incandescent 
lights,  anyhow,  and  I  wanted  to  use  them  this  time  if  I  could, 
but  the  question  was  how  to  throw  the  light  out  on  the  floor 
and  still  have  it  over  the  erectors'  benches.  So  here's  what  I 
did,"  said  he,  as  he  pointed  along  the  central  bay,  "on  one 
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"Well,  say,  I  was  ashamed  to  think  that  I  hadn't  seen  that 
same  remedy  myself,  but  you  can  bet  your  bottom  dollar  that 
I'm  keeping  water  in  every  slag  car  1  have  now,  and  the  re- 
sult is  the  chopping  off  of  about  90  per  cent  of  the  repair  bills 
on  the  cars." 

This  is  just  one  more  instance  of  the  value  of  the  right  kind 
of  a  shop  visitor. 

A  Time-saving'  Estimate  Sheet 

Up  state  on  the  field  service  man's  last  trip  he  ran  into  a 
little  kink  that  ought  to  be  of  assistance  to  any  man  who  has 
estimating  to  do. 

"You  see,  it's  this  way,"  said  the  chap  who  passed  the  tip 
along,  "I  have  lots  of  estimating  to  do  on  steel  spring  con- 
tracts. Every  time  I  made  out  an  estimate  sheet  I  had  to 
carry  through  the  same  list  of  questions  concerning  length 
of  springs,  width  and  gage  of  plates,  loads,  weights,  etc.  So  1 
devised  this  blueprint  form,  leaving  blank  spaces  where  the 
figures  that  varied  with  every  estimate  were  to  go.  Then, 
when  an  estimate  was  to  be  made,  it  was  simply  a  matter  of 
filling  in  the  blank  spaces  with  the  information,  and  the  job 
was  done.  Of  course,  I  could  have  used  a  printed  form,  but  we 
hardly  had  enough  estimating  to  set  up  an  expensive  type 
form,  and  then,  too,  the  average  mechanical  man  pays  more 
attention  to  a  blueprint  than  to  a  printed  card.  It's  a  simple 
little  kink,  but  some  fellow  in  the  estimating  line  may  find 
it  of  use. 

•     *     • 

LAY-OUT   AND    OPERATION  OF   A 
BRIGHT    DIP 

BY   OEOROB    B.    MORRIS* 

Where  there  are  a  great  many  brass  parts  to  be  finished, 
especially  in  shops  where  repair  parts  are  brought  in  for  re- 
flnishing,  a  bright  dip  is  almost  indispensable.  A  piece  that  is 
badly  tarnished,  and  that  would  ordinarily  require  a  polish- 
ing or  bufTing  operation,  can  be  put  into  even  better  condition 
by  the  use  of  a  bright  dip,  and  the  latter  method  is  much 
quicker.  An  ideal  lay-out  for  a  bright  dip  is  in  the  corner  of 
the  plating  room;  this  is  far  8ui)erior  to  locating  the  tanks 
along  a  side  wall,  which  will  be  apparent  from  the  following 
description. 

The   brass   parts   to   be   bright-dipped    are    first   thoroughly 
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Fig.   1.     Lay-out  of  Bright  Dip  Plant  in  Corn>-r  of  Plating  Ko 


washed  in  a 
potash  clean- 
ing solution,  in 
the  same  way 
that  they  are 
before  plating. 
If  several  small 
pieces  are  to  be 
bright  dipped 
it  is  advisable 
to  wire  them 
together,  while 
in  handling 
large  pieces  a 
brass  hook  an- 
swers the  pur- 
pose very  nice- 
ly. After  clean- 
ing, the  piece 
18   first  dipped 

into  cold  water  and  then  into  the  acid  crock.  The  acid 
solution  is  made  of  equal  parts  of  commercial  nitric  and  sul- 
phuric acids;  and  a  cupful  of  common  salt  is  added  to  the 
contents  of  a  20-gallon  crock.  The  piece  must  not  be  left 
too  long  in  the  acid — less  than  a  second  is  often  long  enough — 
and  one  dipping  is  usually  sufficient;  but  the  experienced  work- 
man may  find  it  advisable  to  dip  a  piece  more  than  once,  de- 
pending upon  the  nature  of  the  metal. 

Upon  being  taken  from  the  acid,  the  piece  is  again  dipped 
in  cold  water,  after  which  it  is  dipped  in  the  cyanide  crock 
for  an  interval  of  a  second  or  two,  the  purpose  being  to  re- 
move all  signs  of  tarnish  from  the  surface  of  the  metal.  In 
making  up  the  cyanide  solution,  1 ';;.  pound  of  cyanide  crystals 
is  dissolved  in  a  20-gallon  crock  of  water.  In  some  cases  It 
may  be  found  advisable  to  dip  the  work  in  the  cyanide  solution 
two  or  three  times,  but  there  is  no  need  of  caution  in  regard 
to  the  length  of  time  that  the  work  is  left  in — as  in  the  case 
of  the  acid  solution — as  no  harm  will  be  done  if  the  work  is 
left  in  for  several  minutes.  After  being  removed  from  the 
cyanide  crock,  the  work  is  again  dipped  in  cold  water,  and  then 
into  hot  water  to  heat  the  metal  so  that  it  will  dry  quickly.  If 
the  drying  takes  too  long  the  work  is  likely  to  have  a  streaky 
appearance.  For  small  work  it  may  be  advisable  to  use  a  hot 
sawdust  bath,  which  is  simply  a  box  filled  with  sawdust  and 
having  steam  coils  for  heating  to  the  required  temperature. 

Attention  is  called  to  the  watertight  partition  in  the  cold- 
water  tank  and  also  to  the  cold-water  faucet  In  Fig.  2.  The 
partition  is  a  little  lower  than  the  sides  of  the  tank,  allowing 
the  water  on  the  right-hand  side  of  the  partition  to  flow  over 
into  the  left-hand  compartment;  the  pure  water  is  contained 
In  the  right-hand  compartment.  As  the  operator  becomes  ex- 
perienced, he  will  learn  when  to  add  more  cyanide  crystals  to 
the  cyanide  solution,  and  he  may  find  it  advisable  to  vary  the 
proportions  of  nitric  and  sulphuric  acid  in  the  acid  solution; 
if  the  action  of  the  acid  is  too  slow,  more  nitric  acid  should 
be  added.  It  may  also  be  found  advisable  to  heat  the  metal 
In  hot  water  before  dipping  it  in  the  acid,  but  this  method 
of  treatment  is  the  exception  rather  than  the  rule,  and  is  done 
simply  to  stimulate  the  action  of  the  acid. 

With  a  bright-dip  outfit,  it  is  absolutely  necessary  to  have 
an  exhaust  system  for  the  acid  crock,  as  the  acid  fumes  are 
both  disagreeable  and  injurious.  The  accompanying  illustra- 
tions show  the  arrangement  of  the  bright  dip  in  the  factory 
where  the  writer  is  employed,  and  they  also  show  clearly  the 
arrangement  of  the  exhaust  system  for  the  acid  crock.  This 
exhaust  system  was  installed  to  replace  an  old  style  "umbrella" 
hood  which  was  found  inolBcient  in  carrying  off  nitric  add 
fumes,  owing  to  the  fact  that  these  fumes  are  slightly  heavier 
than  air  and  do  not  rise.  P^or  a  small  establishment  it  is  not 
necessary  to  have  such  a  large  exhaust  pipe,  but  in  the  present 
case  the  exhaust  is  the  one  which  is  opened  into  the  room  for 
ventilating  the  whole  plating  department.  For  a  small  shop, 
the  exhaust  pipe  may  be  carried  down  from  the  exhaust  sys- 
tem used  in  connection  with  buffing  wheels.  After  the  pans 
have  been  bright-dipped  and  thoroughly  dried,  they  should  be 
lacquered  with  an  air  drying  lacquer  to  prevent  tarnishing. 
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MAKING   A   PRESSED   STEEL  BALL 
RETAINER 

BY    ERNEST    WALTERS' 

The  pressed  steel  hub  ball  retainer  Illustrated  at  B  in  Fig  1 
is  made  of  12-gage  cold-rolled  steel;  it  is  drawn  from  a  devel- 


A 


t 


Fig.  1.     Shell  A  after  First  Operation,  and  Finished  Hub  BaU  Betainer  B 

oped  blank  7  1/16  inches  in  diameter  and  is  finished  in  two 
operations.  Shell  A  is  blanked  and  drawn  in  the  compound  die 
shown  in  Fig.  2,  and  in  setting  this  die  it  is  important  to  make 
a  careful  adjustment  in  order  that  just  the  required  pressure 
may  be  developed  by  the  rubber  buffer.  If  this  pressure  is  too 
great,  the  diameter  of  the  shell  will  be  increased  to  such  an 
extent  that  it  will  not  enter  the  die  shown  in  Fig.  3,  in  which 
the  final  operation  is  performed.  On  the  other  hand,  if  the 
rubber  buffer  does  not  exert  enough  pressure,  wrinkles  will  be 
formed  in  the  shell,  that  are  likely  to  develop  into  cracks. 

In  blanking  and  drawing  the  shell  to  the  form  shown  at  A 
In  Fig.  1,  it  has  been  found  convenient  to  use  an  inclinable 
power  press  which  allows  the  die  to  discharge  the  shell  in- 
stantly so  that  the  press  may  be  operated  continuously.    When 


'  Address;  219  W.  Buena  Vista  St.,  Highland  Park,  Mich. 


punch  A,  Fig.  2,  moves  downward,  it  enters  the  opening 
in  blanking  die  B  and  stamps  out  a  blank  of  the  required 
size.  The  way  in  which  the  blanking  die  is  supported  in  cast- 
iron  holder  C  will  be  evident  from  the  illustration.  As  the 
downward  motion  of  the  punch  continues,  the  blank  is  carried 
down  into  contact  with  forming  punch  D,  which  draws  it  to 
the  shape  shown  at  A  in  Fig.  1. 

It  will  be  seen  that  forming  punch  D  fits  in  a  hole  bored  in 
die-holder  G,  and  that  this  punch  is  held  down  by  means  of 
screw  F.  By  means  of  this  screw  and  plates  G,  rubber  buffer 
E  applies  pressure  to  plate  /  that  holds  the  work  against 
punch  A,  the  amount  of  pressure  applied  being  regulated  by 
adjusting  screw  F.  The  work  is  stripped  from  the  punch  by 
means  of  stripper  plate  II,  and  should  there  be  a  tendency  for 
the  work  to  stick  in  the  punch,  pin  J,  which  engages  a  station- 
ary knock-out  bar  bolted  to  the  body  of  the  press,  acts  as  an 
ejector.  It  will,  of  course,  be  evident  that  tapped  holes  K  are 
for  the  purpose  of  securing  the  die  to  the  bolster  on  the  press. 
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Fig.  3.     Drawing  and  Piercing  Die  in  which  Final  Operation  is  performed 

After  the  performance  of  the  first  operation,  the  work  is 
brought  to  the  condition  shown  at  A  in  Fig.  1,  and  these  shells 
are  then  turned  over  and  dropped  into  the  forming  and  punch- 
ing die,  Fig.  3,  in  which  they  are  drawn  to  the  finished  shape 
B,  Fig.  1.  In  Fig.  3,  the  punch  is  shown  at  A  and  the  die  at  B. 
Die  B  is  bored  out  to  form  a  seat  for  ring  C  which  acts  as  a 
knock-out  to  eject  the  stamping  from  the  die.  It  will  be  seen 
that  the  punch  carries  plate  D  which  supports  knock-out  rods 
i,';  these  rods  carry  plate  F  at  their  lower  ends,  and  by  mak- 
ing a  suitable  adjustment,  plate  F  comes  into  contact  with  pins 
G  on  the  up  stroke  of  the  ram,  thus  lifting  ring  C  and  ejecting 
the  finished  stamping  from  the  die. 

At  the  bottom  of  forming  die  B  there  is  a  small  hardened 
steel  ring  H  which  is  bored  to  fit  the  pilot  on  punch  A.  This 
is  the  piercing  die  which  provides  for  punching  the  hole  in  the 
bottom  of  the  stamping.  Die  H  is  held  in  place  by  threaded 
bushing  J  which  is  tightened  with  a  spanner  wrench  fitting 
into  holes  K.  It  will  be  evident  that  L  is  the  die-plate  and 
that  the  die  is  secured  in  place  by  means  of  screws  M. 

In  performing  the  final  operation  in  this  punch  and  die, 
which  brings  the  work  to  the  form  shown  at  B  in  Fig.  1,  shell 
A  is  put  in  the  die  upside  down,  and  when  the  punch  descends 
it  turns  the  shell  inside  out  and  punches  out  the  bottom.  When 
the  shell  starts  turning,  the  flange  turns  upward  and  comes 
into  contact  with  the  shoulder  A'  on  the  punch,  which  forces 
the  stock  into  the  die.  Pilot  0  on  the  punch  forms  the  hub 
of  the  retainer  and  punches  out  the  bottom  without  stretching 
the  stock.  The  pilot  is  3/16  inch  longer  than  the  hub  of  the 
retainer,  which  gives  the  punch  the  necessary  over-travel  to 
upset  the  end  of  the  hub  and  prevent  leaving  a  ragged  edge. 
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HIGH-POWER   SPRING   MOTOR 

BY  SVEND   HELWEO- 

With  the  assistance  of  a  friend,  I  have  been  experimenting 
for  some  time  with  what  I  believe  to  be  a  new  form  of  spring 
motor  which  varies  from 
the  ordinary  type  in  hav- 
ing batteries  of  springs 
wound  from  heavy  tem- 
pered round  wire  in  place 
of  the  common  flat  clock- 
work spring.  The  motor 
Is  more  powerful  than  the 
ordinary  type  and  will 
run  for  a  much  longer 
time;  the  operating  life 
of  a  motor  constructed  in 
this  way  is  also  longer, 
as  there  Is  no  danger  of 
overwinding  the  heavy 
springs  employed.  In  the 
motor  shown  in  the  illus- 
trations only  four  bat- 
teries of  springs  are 
used,  each  battery  con- 
sisting of  three  springs; 
but  the  number  of  springs 
in  each  battery— as  well 
as  the  number  of 
batteries  —  could 
be  increased  or 
decreased  ac- 
cording to  the 
amount  of  power 
which  the  motor 
is  required  to 
generate. 

This  type  of 
spring  motor 
consists  of  four 
main  sections; 
first,  the  crank- 
ing mechanism; 
second,  the  bat- 
teries of  springs; 
third,  the  trans- 
mitting mechan- 
ism; and  fourth, 
the  speed  con- 
trol. The  illus- 
trations plainly 
show  the  gen- 
eral features  of 
the  design,  so 
that  it  will  only 
be  necessary  to 
give  a  brief  de- 
scription of  the 
motor.  The 
cranking  section 
and  the  trans- 
mitting section 
may  be  made  to 
suit  various  con- 
ditions under 
which  the  motor 
is  to  be  used,  de- 
pending largely 
upon  the  kind  of 
power  applied 
for  cranking  and 
the  amount  of 
power  to  be  de- 
veloped   by    the 
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Fig.  1.     ConBtniotion  of  Spring  BatterieB  and  Arranroment  oi  Geared  Drire 
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spring  motor.  Any  suitable  form  of  governor  mechanism  can 
be  employed  for  controlling  the  speed.  All  four  sections  of 
the  motor  may  be  mounted  in  a  steel  or  cast-iron  frame  which 
may  be  placed  in  any  convenient  position.  A  spring  motor 
may  be  used  In  a  fixed  position  or  it  can  be  housed  in  a  mova- 
ble cabinet  to  enable  the 
motor  to  be  carried  about 
from  place  to  place. 

Fig.    1   shows   the   con- 
struction   of    the    spring 
batteries,    the   motor   be- 
ing    shown     with     the 
springs  unwound.     At  A 
is     shown    the    way     in 
which     the    springs     are 
connected     to    the    gear 
wheels;   for  this  purpose 
the  end  of  each  spring  is 
bent     to     form     a     hook 
which  fits  into  a  hole  pro- 
vided for  that  purpose  in 
the    gear    wheel.     Three 
springs  wound  from  wire 
of  different  diameters  are 
mounted  one  outside  the 
other  on  the  same  roller, 
as     shown     at    B.      The 
springs     have     been     re- 
moved from  the 
third   battery  in 
order     to     show 
the  reel  C  made 
of    hollow    steel 
tubing  on  which 
the   springs   are 
wound;    the   de- 
sign of  this  spool 
is  worked  out  in 
such  a  way  that 
it    prevents    the 
springs  from  be- 
ing    overwound 
and    also    holds 
them    in    place. 
A   partial   cross- 
sect  lonal     view 
through    the 
springs  is  shown 
at  D  and  gives  a 
littleclearerldea 
than  Is  shown  at 
H  of  the  arrange- 
ment of  concen- 
tric    springs 
wound  from  wire 
of  different  sizes. 
The   rollers   are 
mounted  on  ball 
bearings,  and   It 
will  be  seen  that 
the     drive     is 
transmit  ted 
through  gearing, 
the  gears  on  ad- 
jacent   shafts 
coming    into 
mesh  alternately 
at  opposite  ends 
of     the     shafts. 
When     cranking 
the    motor,    the 
coils  on  each  in- 
liividual     spring 
are      gradually 
contracted   until 
they       have 
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reached  the  limit  fixed  by  the  outside  diameter  of  the  reel. 

Fig.  2  shows  a  sewing  machine  driven  by  a  spring  motor. 
In  this  instance  the  motor  is  mounted  inside  a  table  and  con- 
nected with  the  sewing  machine  by  means  of  a  flexible  shaft. 
Screw  A  controls  the  expansion  of  the  governor  for  regulating 
the  speed  at  which  the  machine  is  driven.  A  ratchet  wheel 
and  pawl  located  at  B  make  it  impossible  for  the  motor  to  run 
back,  and  a  buffer  brake  is  provided  at  C,  which  was  espe- 
cially designed  to  meet  the  requirements  of  this  application 
of  the  motor.  By  pressing  down  spring  D  the  operator  can 
stop  the  sewing  machine  at  any  time,  bringing  brake  C  into 
operation,  and  when  the  brake  is  released  the  motor  starts 
itself.  With  this  arrangement  of  the  spring  motor,  it  is  an 
easy  matter  to  disconnect  the  sewing  machine  and  couple 
the  motor  to  any  other  apparatus,  such  as  a  rotary  fan  for 
instance;  in  the  latter  case,  the  use  of  the  spring  motor  does 
away  with  the  necessity  of  paying  for  electric  current  to  oper- 
ate the  fan  with  an  electric  motor.  This  spring  motor,  pro- 
vided with  four  batteries  having  three  springs  each,  will  drive 
a  sewing  machine  for  about  five  hours.  I  have  used  this  motor 
in  my  home  for  over  a  year  and  have  not  experienced  the  least 
trouble  with  the  mechanism;  if  I  wind  the  motor  in  the  morn- 
ing my  wife  can  use  her  sewing  machine  all  day  long  and  she 
says  that  it  makes  sewing  a  pleasure. 

Last  summer  we  tried  the  experiment  of  connecting  the 
spring  motor  with  a  graphophone  and  the  results  were  entirely 
satisfactory;  we  could  play  the  instrument  for  three  hours 
without  the  necessity  of  rewinding  the  motor.  Encouraged  by 
the  results  of  this  experiment,  we  built  a  smaller  motor,  i.  e., 
with  shorter  springs,  and  mounted  it  inside  a  standard  grapho- 
phone cabinet  with  the  springs  in  a  vertical  position.  A  flexi- 
ble shaft  was  used  to  connect  the  gearing  to  the  mechanism  of 
the  graphophone.  This  little  spring  motor  kept  the  grapho- 
phone running  for  an  hour  and  a  half  as  compared  with  fifteen 
minutes,  which  is  the  limit  for  an  ordinary  clock-spring  motor. 
The  spring  motor  could  be  mounted  in  a  separate  cabinet, 
making  it  easy  to  move  from  place  to  place,  and  the  same 
motor  could  then  be  used  for  driving  both  the  sewing  machine 
and  the  graphophone,  and  for  numerous  other  purposes. 
*     *     * 

RECENT   LEGAL   DECISIONS   INVOLVING 
MACHINERY 

Purchaser  Only  Entitled  to  Damages 
(Federal)  A  contract  for  the  sale  of  an  engine  contained 
certain  guaranties,  and  provided  for  an  endurance  test  by 
means  of  which  the  engine  should  be  shown  to  possess  the 
qualities  specified,  and  that,  if  the  engine  did  not  fulfill  the 
test  or  satisfy  the  guaranties,  the  purchaser  should  not  be 
required  to  pay  therefor,  and  the  engine  should  be  forthwith 
removed.  The  test  left  the  question  whether  the  engine  ful- 
filled the  guaranties  in  controversy,  and  the  purchaser,  though 
continuing  to  use  the  engine,  refused  to  accept  it  or  pay  for  it. 
An  action  was  brought  for  the  price  of  the  engine  by  the 
manufacturer  and  it  was  held  that  a  recovery  for  the  pur- 
chase price  should  be  allowed.  As  a  matter  of  fact,  the  engine 
•  failed  to  meet  the  test  to  which  it  was  subjected,  but  the 
court  held  that  the  continual  refusal  of  the  purchaser  either 
to  accept  or  return  the  engine  made  it  liable  for  the  purchase 
price.  Keeping  and  using  the  engine  caused  title  to  pass  to 
it,  and  from  that  time  the  guaranties  ceased  to  be  conditions 
precedent  and  became  collateral  agreements,  for  the  breach 
of  which  the  purchaser  was  confined  to  a  recoupment  of  dam- 
ages, as  its  conduct  in  continuing  to  use  the  engine  was  con- 
clusive evidence  that  the  engine  was  a  substantial  performance 
of  the  contract.  (Crescent  Milling  Co.  v.  Strait  Mfg.  Co.,  227 
Fed.  SOS.) 

Entitled  to  File  Creditor's  Claim 

(Federal)  Where  machinery  was  leased  under  a  condition 
that  if  the  lessee  became  bankrupt,  the  leases  should  at  the 
option  of  the  lessor  cease,  and  that  upon  any  breach  of  the 
lessee  of  any  of  the  conditions  therein  the  lessor  should  have 
the  right  by  notice  in  writing  to  terminate  the  leases — that 
upon  the  termination  of  the  leases  the  lessee  should  deliver 
the  machinery  to  the  lessor  in  good  order,  reasonable  wear 


and  tear  excepted,  and  should  thereupon  pay  certain  amounts 
as  reimbursement  for  deterioration,  etc.,  the  bankruptcy  of 
the  lessee  terminated  the  lease,  and  the  cost  of  necessary  re- 
pairs, return  freight  charges,  etc.,  became  a  fixed  liability 
absolutely  owing  at  the  time  of  bankruptcy.  The  lessor  was 
privileged  to  file  such  claim  as  a  general  creditor  of  the  bank- 
rupt.   (In  re  Desnoyes  Co.,  227  Fed.  J,01.) 

Machinery  May  be  Real  Estate 

(Massachusetts)  A  mortgage  described  the  property  as  a 
certain  parcel  of  land,  with  buildings  thereon  and  all  privi- 
leges and  appurtenances  thereto  belonging  and  included  with 
the  real  estate,  and  as  a  part  thereof  enumerated  machinery 
attached  to  the  premises.  At  the  time  of  the  execution  of 
the  mortgage  there  was  other  machinery  in  the  building,  not 
specially  designed  for  use  in  the  building,  nor  peculiar  in  Its 
pattern.  This  other  machinery  was  easily  removable  without 
injury  to  it  or  to  the  building,  and  was  equally  adapted  for 
use  in  any  other  similar  building.  Held,  that  the  intention 
of  the  parties  is  the  controlling  fact  in  determining  whether 
a  chattel  affixed  to  realty  becomes  real  estate  or  continues  per- 
sonalty. The  question  must  be  determined  on  consideration 
of  all  the  circumstances,  including  the  adaptation  of  the  chat- 
tels to  the  end  sought  to  be  accomplished,  and  the  means, 
form,  and  degree  of  annexation.  A  chattel  so  afiBxed  to  real 
estate  that  its  identity  is  lost,  or  so  annexed  that  it  cannot 
be  removed  without  material  injury  to  it  or  the  real  estate,  is 
"real  estate."    (Stone  v.  Livingston,  110  N.  E.  298.) 

Assigmor  of  Patent  Estopped 

(Federal)  The  assignor  of  a  machine  patent  for  value,  with 
covenants  of  warranty,  is  estopped,  when  sued  for  infringe- 
ment thereof  by  the  assignee,  to  deny  that  the  claims  cover 
every  structure  within  the  fair  meaning  of  the  language  of  the 
claims.  The  words  "substantially  as  described"  do  not  limit 
the  claim  to  the  construction  shown  in  the  patent.  (United 
Printing  Machine  Co.  v.  Cross  Paper  Feeder  Co.,  227  Fed.  600.) 

Sale  and  Installation  Contract 

(Texas)  Where  a  contract  for  the  sale  and  installation  of 
machinery  for  irrigation  declared  that  the  agreement  was  sub- 
ject to  delays  due  to  fires,  strikes,  or  other  causes,  the  pur- 
chaser could  recover  damages  suffered  through  delay  in  in- 
stalling the  machinery  after  it  had  arrived,  as  it  is  presumed 
that  the  contract  referred  only  to  delays  beyond  the  control 
of  the  manufacturer  of  the  machinery.  (Southern  Gas  i 
Gasoline  Engine  Co.  v.  Richolson,  ISl  S.  W.  528.) 

Failure  to  Guard  Machinery 

(New  York)  The  New  York  labor  law  requires  all  ma- 
chinery of  every  description  to  be  properly  guarded.  PlaintiS 
operated  a  machine,  the  plunger  of  which  was  set  in  motion 
by  pressure  on  a  treadle,  and  his  hand  was  injured  by  pressure 
accidentally  applied  to  the  treadle  by  another  workman  who 
was  not  operating  the  machine,  and  who  voluntarily  and  out- 
side the  line  of  his  duty,  and  in  disobedience  of  plaintiff's 
request,  attempted  to  pick  up  material  which  had  fallen  on 
the  floor  near  the  machine.  Held,  that,  assuming  that  it  was 
practicable  to  guard  the  treadle,  and  that  the  employer  would 
have  been  liable  if  the  machine  had  been  put  in  motion  by 
some  accidental  movement  reasonably  to  be  apprehended, 
plaintiff  was  not  entitled  to  recover,  as  the  risk  or  accident 
was  one  not  reasonably  to  be  anticipated,  since  the  operator 
of  the  machine,  in  stooping  to  pick  up  fallen  material,  could 
not  leave  his  hand  where  it  would  be  injured  by  pressure  on 
the  treadle.  (Basel  v.  Ansonia  Clock  Co.,  110  N.  E.  IGl.) 
*     *     • 

Bill  H.  R.  645S  has  been  introduced  providing  for  the  regis- 
tration of  designs.  The  move  to  secure  legislation  for  the  pro- 
tection of  designs  is  promoted  by  the  National  Design  Legis- 
lation Relief,  Loan  &  Trust  Bldg.,  Washington,  D.  C.  It 
provides  that  the  author  of  any  new  and  original  design  as 
applied  to  any  manufactured  product  may  have  it  copyrighted 
and  obtain  certificate  of  such  registration.  The  bill  if  enacted 
will  provide  for  the  adequate  registration  of  designs  and 
should  check  the  stealing  of  designs,  which  is  now  so  common. 
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STANDARDIZED    SPECIAL    SCREWS    USED    IN    GENERAL    ELECTRIC    CO.'S    TOOL    EQUIPMENT 

BY   B.  F.  POHLE+ 


HEADLESS  set-Strews  are  used  in  jig  design  for  binding 
spring-pins,  stop-pins  and  locating  plugs  after  they 
have  hcen  adjusted  to  the  work.  Headless  set-screws 
are  made  in  several  styles,  but  only  those  having  a  round  or 
flat  point  are  used  in  tool  design.  The  flat  points  are  gen- 
erally used  when  In  contact  with  finished  surfaces.    They  are 
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In   this  article  embody   the   practice  of   the 
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Address:   General   Electric  Co.,   Lynn,    Mass. 

TABLE  I.    SQUARE-HEAD  SET-SCREWS 
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TABLE  III.     KNURLED  JACK-SCREWS 


, 

M  .LL    X 

■1,11    Y 

r 

T^                 j*..A-.   |-A.i»B-' 

IIIIIHilllliilllillKlh 

1 c « 

A 

B 

c 

D 

m 

F 

Diameter 

and  Number 

of  Threads 

per  Incb 

A 
A 

y* 
y* 

A 
A 

% 
% 
A 
% 

%  to  1% 

%  to  1% 

%  to  2% 

1      to  2% 

1%  to  2% 

1%  to  3% 

% 

A 
U 

\l 
% 

1 

A 
% 
A 
% 
A 
% 

No.  10—32 

No.  14—24 

A— 18 

%— 16 

A— 14 
Vj— 13 

TABLE  V.    KNURLED  CAPSTAN  SCREWS 
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occasionally  casehardened  to  prevent  the  end  in  contact  with 
the  work  from  becoming  upset.  Round  points  are  often  used 
as  adjustable  stops  for  rough  work. 

The  square-head  set-screw  is  essentially  a  binding  screw;  It 
often  replaces  headless  set-screws  when  it  is  necessary  to 
obtain  a  greater  clamping  force  than  can  be  exerted  with  a 
screwdriver.  It  is  also  used  for  clamping  work  against  stops, 
when  great  rigidity  of  the  work  Is  required,  or  when  the  screw 
must  take  the  thrust  of  cutting  tools.    As  these  screws  require 

TABLE  n.    THUMB-SCREWS 
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TABLE  IV.     SCREW   PIN.S 
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T.\BLE   VI.     KNURLED  THUMB-SCREWS 
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TABLE  VII.    SHOULDER  SCREWS 


a  wrench,  they  do  not  lend 
themselves  to  rapid  clamping 
action.  Proportions  of  square- 
head set-screws  are  given  in 
Table  I.  A  pin  may  be  driven 
through  the  head  on  the 
larger  sizes  to  act  as  a  handle 
for  turning  the  screws.  On 
the  smaller  sizes  this  is  not 
advisable,  as  the  pin  must 
necessarily  be  so  small  in 
diameter  that  it  cuts  into  the 
fingers  in  tightening  the 
screws.  It  is  then  better  to  use 
the  style  shown   in  Table  II. 

Cap-screws  are  used  for 
fastening  parts  to  the  body  of 
the  tool.  When  the  part 
which  they  fasten  must  have 
an  accurate  location,  with 
reference  to  other  parts  of  the 
same  tool,  they  are  generally 
used  in  conjunction  with 
dowel  pins.  The  clearance 
holes  for  these  screws  are 
usually  made  1/64  inch  larger 
than  the  head  of  the  screw. 
Shoulder  screws,  as  shown  in 
Table  VII,  are  used  for  fasten- 
ing clamping  blocks,  latches, 
or  any  parts  that  must  move 
through  a  limited  distance 
while  still  remaining  perma- 
nently fastened  to  the  tool. 

Knurled  Thumb-screws 

There  are  four  types  of  knurled-head  screws  in  general  use 
in  jig  design.     These  are  illustrated  and  tabulated  in  Tables 
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Vi 
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%  to 
A  to 
A  to 
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%  to 
%  to  1 
%  to 
%  to 
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■%  to    ^ 
%  to     % 
il  to  IVi 
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Vs  to  IVs 

1%  to  IV2 
Va  to  % 
%  to  1 

1%  to  1% 
%  to  1 

1%  to  1% 
%  to  IVs 

114  to  2 


III  to  VI.  The  knurled  screw 
is  adapted  to  light  clamping, 
and  is  also  used  where  the 
work  is  frail,  so  that  there  is 
danger  of  bending  it,  and 
where  it  is  not  necessary  to 
take  the  thrust  of  the  cutting 
tool.  Where  it  is  necessary  to 
lake  the  thrust  of  the  cutting 
tool  and  yet  provide  for  rapid 
manipulation  of  the  screw, 
the  knurled  capstan  screw  or 
the  fluted  capstan  screw  is 
used.  The  knurled  capstan 
screw  is  screwed  up  with  the 
fingers,  while  the  fluted  cap- 
stan screw  is  screwed  up  by  a 
pin  engaging  in  the  flutes; 
both  are  tightened  with  the 
aid  of  a  pin. 

The  knurled  jack-screw  ia 
designed  for  supporting  work 
against  the  action  of  cutting 
tools  where  the  nature  of  the 
work  requires  such  support  at 
more  than  three  points.  If  the 
thrust  of  the  cutting  tool 
is  very  great,  the  jack-screw 
should  be  locked  with  a  brass 
plug  and  set-screw  after  being 
adjusted  to  the  work.  The 
points  of  knurled  screws  may 
be  either  flat  or  rounded,  ac- 
cording to  whether  they  are 
used  on  finished  or  rough  surfaces. 

Miscellaneous  Screwrs 
Collar-head    screws    are    essentially    clamp-screws,    and    are 
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TABLE  Vin.  COLLAR-HEAD  SCREWS 


TABLE  IX.  ROCKING  COLLAR  SCREWS 
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TABLE  X.    FLUTED  CAPSTAN  SCREWS 
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used  in  conjunction  with  clamps,  straps  and  latches.  Rocking 
collar  screws,  Table  IX,  are  used  with  clamps  for  rough  work, 
since  they  adapt  themselves  to  any  irregularities  ot  the  work 
and  give  a  full  bearing  on  the  clamps  in  any  position  the  work 
may  assume. 

Quarter-turn  thumb-screws  may  be  rapidly  manipulated  and 
are  especially  of  use  In  box  Jigs.  The  only  objection  to  this 
type  of  screw  Is  the  wear  that  takes  place  on  the  boss  on  which 
it  acts.     In  time,  the  boss  wears  away  sufficiently  so  that  the 


TABLE  XI.     DOWEL  SCREWS 
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head  of  the  screw  comes  in  line  with  the  clearance  slot  In 
the  cover,  and  then  it  becomes  necessary  to  finish  the  boss 
to  a  new  fit.  The  great  convenience  of  this  type  of  screw, 
however,  more  than  makes  up  for  the  lime  required  for  read- 
justment, and  hence  it  is  extensively  used.  Half-turn  thumb- 
screws are  also  used  in  box  Jigs  when  the  quarter-turn  thumb- 
screw cannot  be  used  on  account  of  the  work  or  bushing 
protruding  through  the  end  of  the  Jig.  These  screws  are  used 
in  pairs,  one  on  each  side  of  the  Jig  cover. 


TABLE  XII.     QUARTER -TURN  THUMB-SCREWS 
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BOOKS    ON   AUTOMOBILES   AND   GAS 
ENGINES* 

In  the  March  number  of  Maciiineky  a  list  of  books  on  scien- 
tific management  was  published  in  reply  to  the  many  inquiries 
relating  to  books  on  this  subject  that  have  been  received  by 
the  editor.  A  list  of  books  on  automobiles  and  gas  engines  is 
given  for  the  benefit  of  readers  interested  in  the  literature 
relating  to  this  important  subject.  These  books  have  been  rec- 
ommended by  experts  as  being  the  best  on  this  subject. 

Audel's  Gas  Engine  Manual.    469  pages,  51/2  by  8%  inches.    Price,  $2. 

This  is  a  practical  treatise  relating  to  the  theory  and  operation 
of  gas,  gasoline,  and  oil  engines,  Including  chapters  on  producer 
gas  plants,  marine  molors,  and  automobile  engines,  written  in 
popular    style. 

Automobile  Repairing  Made  Easy.  By  V.  W.  Page.  1056  pages, 
:,i/j  by  8  inches.     Price.  $3. 

This  is  a  comprehensive  practical  exposition  of  modern  automo- 
bile repair  practice,  completely  illustrated. 

Carbureting  and  Combustion.  By  Ernest  Sorel.  269  pages,  5\i  by  8 
inches.     Price,  $3. 

This  book  relates  primarily  to  the  carbureting  and  combustion 
in  alcohol  engines,  but  the  fundamental  principles  relate  to  all 
fuels,  and  the  book  is  recommended  to  those  interested  in  the 
theory  of  carburetion  and  combustion. 

Gas  Engine  Design.  By  C.  E.  Ijucke.  262  pages,  6  bv  9  inches. 
Price,  $3. 

This  is  a  valuable  book  for  designers.  It  is  highly  technical  In 
character  .and  is  not  intended  as  a  primer  for  those  who  wish  to 
obtain  a  knowledge  of  general  principles  but  as  a  standard  woi'k 
for  those  engaged  in  the  .actual  design  of  engines. 
Gas,  Gasoline  and  Oil  Engines.  By  C.  D.  Hiscox.  476  pages,  6  by  9 
inches.     Price,  $2.50. 

This  book  is  written  in  popular  style,  and  describes  in  detail  the 
parts  of  gas  engines  and  their  action.     It  is  recommended  for  ob- 
taining a  general  all-around  knowledge  of  gas  engines. 
Gas   Power.     By  C.   F.   Hirshfeld   and   T.   C.   Ulbricht.     209   pages, 
5%   by  8  inches.     Price,  $1.25. 

This  book  treats  the  subject  from  the  students'  and  designers' 
point  of  view;  the  treatment  has  been  made  as  simple  and  un- 
mathematical  as  possible,  and  it  should  be  useful  to  those  who 
wish  to  obtain  a  working  knowledge  of  gas  engines  but  who  have 
not  had  the  advantage  of  a  broad  teclinical  education. 
Gas  Power.     By  F.  E.  Junge.     548  pages,  6  by  9  inches.     Price,  $5. 

This  book  is  recommended  as  an  excellent  treatise  for  those  who 
want  to  go  deeply  into  the  subject.  It  deals  completely  with  power 
production  by  means  of  gas  engines,  having  especial  reference  to 
large  engines. 

Handbook  on  Gas  Engines.  By  H.  Haeder.  330  pages,  7  by  9 
inches.     Price,  $5. 

This  is  a  translation  and  adaptation  of  a  standard  German  hand- 
booli  which  contains  a  complete  collection  of  data  for  designers 
and  students  of  gas  engines. 

Internal  Combustion  Engines.  By  R.  C.  Carpenter  and  H.  Diederichs. 
612  pages,  6  by  9  inches.     Price,  $5. 

This  is  a  work  on  gas  engines  for  those  who  wish  to  study  in  a 
complete  manner  the  theory  and  general  design  of  gas  engines. 
Internal   Combustion   Engines.     By  H.  Guldner  and  H.  Diederichs. 
690  pages,  11  by  8»^  inches.     Price,  $10. 

This  is  by  far  the  largest,  most  complete,  and  possibly  one  of  the 
most  authoritative  of  the  works  published  on  internal  combustion 
engines.  It  is  characterized  by  the  authors  as  a  handbook  for 
designers  and  builders  of  gas  and  oil  engines.  The  work  is  of 
German  origin  and  has  been  translated  and  augmented  by  additions 
on  American  engines. 

Internal  Combustion  Engines.  By  R.  E.  Mathot.  576  pages,  6  by  9 
inches.     Price,  $6. 

This  work  is  recommended  both  for  general  study  of  gas  engines 
in  the  various  forms  and  types,  and  as  a  reference  work  for 
designers. 

Self-propelled  Vehicles.  By  James  E.  Romans.  597  pages,  SVa  bv  8 
inches.     P'rice,  $2. 

This  Is  a  popularly  written  book  explaining  the  general  principles 
involved  in  the  design  and  operation  of  automobiles  and  automo- 
bile engines.  It  is  recommended  for  those  wlio  wish  to  get  a  fairly 
non-technical  description  of  the  automobile  and  its  mechanism. 
The  Gas  Engine.  By  F.  R.  Hutton.  562  pages,  6  by  9  inches. 
Price,  $4.50. 

This  is  a  popularly  written  treatise  on  the  gas  engine,  which  con- 
tains In  addition  a  scientific  treatise  on  the  theoretical  analysis 
of  the  gas  engine.  The  work  is  mainly  descriptive,  and  suitable  for 
the  average  designer. 

The  Gasoline  Automobile.  By  P.  M.  Heldt.  In  two  parts,  each 
about  500  pages,  5%  by  SVa  inches.     Price,  $4  each. 

This  is  a  complete  and  scientific  treatise,  the  first  part  de.aling 
with  the  gasoline  motor,  and  the  second  with  the  running  gear  and 
the  transmission.  Ignition  appliances  and  radiators  are  not  dealt 
with,  since  these  apparatus  are  the  objects  of  special  industries 
and  are  seldom  built  in  automobile  factories. 

The  Gasoline  Automobile.  By  G.  W.  Hobbs  and  B.  G.  Elliott.  256 
pages,  6  by  9  inches.     Price.  $2. 

This  book  contains  a  series  of  lectures  intended  mainly  for  men 
who   drive,   repair,   or  sell   automobiles.     It   explains   In   a   popular 
way   the   mechanical  principles   underlying   the   operation   of  auto-  • 
mobiles. 

The  Gas  and  Oil  Engine.  By  Dugald  Clerk.  Published  in  two  vol- 
umes. Part  1,  390  pages,  6  by  9  inches.  Price,  $4.  Part  2,  838 
pages,  6  by  9  Inches.     Price,   $7.50. 

This  is  both  a  scientific  and  practical  treatise  on  gas,  petrol,  and 
oil  engines,  the  first  part  dealing  with  the  thermodynamics  of  these 
engines  In  a  comprehensive  yet  not  too  theoretical  manner;  while 
the  second  part  deals  with  the  design  and  construction  of  gas  and 
oil  engines. 

The  Modern  Gasoline  Automobile.  By  V.  W.  Page,  850  pages, 
5M:  by  8  inches.     Price,  $2.50. 

Of  the  books  written  on  the  gasoline  automobile  in  a  popular 
style,  this  is  possibly  the  most  complete.  It  covers  practically  all 
the  devices  used  in  connection  with  the  automobile  power  generat- 
ing and  transmission  mechanism. 

•  The  lioolis  given  in  tlie  acconirranying  list  nrc  not  publlslied  b.v  the 
Industrial  Press,  but  the  names  of  tlic  publlsliers  will  be  furuished  on 
request,  or  oopies  may  be  obtained  from  Maohineri  upon  receipt  of  cash 
accompanying  the  order. 


The  Gas  Turbine.  By  H.  H.  Suplee.  262  pages,  6  by  9  inches 
Price,  J3. 
This  book  is  especially  valuable  for  reference,  as  it  places  in  the 
hands  of  engineers  and  experimenters  such  theoretical  and  prac- 
tical data  as  are  available  on  the  solution  of  the  problem  of  the 
gas  turbine. 

The  Gas  Turbine.     By  Norman  Davey.     262  pages,  6  by  9  inches. 
Price,  $4. 

This  is  a  useful  work  for  students  of  the  gas  turbine,  dealing 
with  both  the  theory  and  practice,  and  giving  a  list  of  gas  turbine 
patterns  from  1856  to  1913,  inclusive. 

Diesel  Engines.     By  A.  P.  Chalkley.     298  pages,  5%  by  8%  inches. 
I'rice,  $3. 

This  book  is  recommended  as  a  complete  treatise  on  engines 
working  on  the  Diesel  principle,  covering  both  the  theory  and  prac- 
tice, and  reviewing  the  various  types  developed. 


MONUMENT  TO  JOHN  ERICSSON 

Bills  have  been  introduced  both  in  the  United  States  Senate 
and  in  the  House  of  Representatives  to  provide  for  the  erec- 
tion of  a  suitable  memorial  at  the  nation's  capital  to  John 
Ericsson.  A  hearing  was  held  March  13,  before  the  Committee 
of  Library,  House  of  Representatives,  which  has  the  House 
bill  in  hand,  at  which  a  number  of  representatives  of  engineer- 
ing and  other  societies  in  the  United  States  were  present  to 
urge  the  passage  of  the  bill.  The  American  Society  of  Mechan- 
ical Engineers  was  represented  by  C.  A.  V.  Carlsson,  Washing- 
ton, D.  C;  Gust.  Fast,  Baltimore;  H.  G.  Gillis,  Washington, 
D.  C;  E.  Oberg,  New  York;  O.  Ohlson,  Waltham,  Mass.;  C. 
von  Philp,  Bethlehem,  Pa.;  and  R.  H.  Raynal,  Washington, 
D.  C.  These  delegates  urged  the  passage  of  the  bill  on  behalf 
of  the  American  Society  of  Mechanical  Engineers,  because  of 
the  eminent  position  which  John  Ericsson  held  as  an  engineer 
as  well  as  a  scientist,  his  name  being  one  of  the  most  famous 
in  the  history  of  engineering  of  the  nineteenth  century,  and 
also  because  of  the  unselfish  and  patriotic  services  which  he 
rendered  to  the  United  States  by  the  building  of  the  Monitor, 
which  saved  the  nation  at  a  time  of  dire  need.  It  was  urged 
that  it  was  especially  fitting  tor  a  memorial  to  be  erected  to 
so  great  and  distinguished  an  engineer  by  a  nation  whose 
prosperity  and  greatness  has  been  largely  due  to  the  engineer- 
ing profession,  and  it  was  also  stated  that  in  the  nation's 
capital  there  should  be  a  statue  to  one  of  the  great  engineers 
who  have  rendered  it  signal  service,  as  well  as  to  the  soldiers 
and  statesmen  who  have  won  fame  in  the  service  of  their 
country.  Colonel  W.  C.  Church,  the  biographer  of  John  Erics- 
son, and  editor  of  The  Army  and  Navy  Journal,  was  present 
and  pointed  out  why  it  was  the  duty  of  the  nation  to  honor 
Ericsson's  memory. 


SPRING  MEETING  OF  A.  S.  M.  E. 

The  spring  meeting  of  the  American  Society  of  Mechanical 
Engineers  will  be  held  in  New  Orleans,  La.,  April  11-14,  Hotel 
Grunewald,  headquarters.  The  society  is  to  be  the  guest  ol 
the  local  members  and  of  the  Louisiana  Engineering  Society. 
The  New  Orleans  committee  has  arranged  visits  to  points  of 
interest  and  social  events.  It  is  pointed  out  that  New  Orleans 
is  at  its  best  in  April  and  has  many  attractions  for  visitors. 
Two  official  excursions  have  been  arranged,  one  on  the  river 
to  view  the  dock  facilities  and  the  new  cotton  warehouse  and 
one  to  the  reclaimed  lands.    The  technical  program  follows: 

"Organizing  for  Industrial  Preparedness,"  by  Spencer 
Miller. 

"Capacity   and    Economy    of   Multiple    Evaporators,"    by 

E.  W.  Kerr. 

"The  Evolution  of  Low-lift  Pumping  Plants  in  the  Gulf 
Coast  Country,"  by  William  B.  Gregory. 

"Mechanical  Equipment  used  in  the  Port  of  New  Or- 
leans," by  William  von  Phul. 

"Establishing  a  Standard  of  Measurement  for  Natural 
Gas  in  Large  Quantities."  by  Francis  P.  Fisher. 

"Deviation  of  Natural  Gas  from  Boyle's  Law,"  by  Robert 

F.  Earhart  and  Samuel  S.  W'yer. 

"Some  Experiments  on  Water-flow  through  Pipe  Orifices," 
by  Horace  Judd. 

"The  Measurement  of  Viscosity  and  a  New  Form  of  Vis- 
cosimeter,"  by  H.  C.  Hayes  and  G.  W.  Lewis. 

"Dynamic  Balance,"  by  N.  W.  Akimoff. 

"Disastrous  Experiences  with  Large  Center  Crankshafts," 
by  Louis  Illmer. 

"On  the  Transmission  of  Heat  in  Boilers.  '  by  E.  R.^Hed- 
rick  and  E.  A.  Fessenden. 


LETTERS  ON  PRACTICAL  SUBJECTS 


We  pay  only  for  articles  published  exclusively  in  M.vchisery 


PRACTICAL   APPLICATION   OF  OXY- 
AOETYLENE  WELDING 

The  Octolicr,  191.',,  number  of  Machinkry,  which  dealt 
largely  with  the  subject  of  oxy-acetjiene  welding,  has  caused 
me  to  send  the  photograph  and  following  description  of  a  re- 
pair Job  we  had  done  in  our  shop,  which  illustrates  the  ad- 
vantages of  this  process.  It  is  submitted  for  publication  with 
the  hope  that  it  may  be  of  interest  to  some  of  Machineuy'.s 
readers. 

Last  winter,  we  had  occasion  to  repair  a  serious  break  in  a 
large  punch  press,  the  capacity  of  which  is  eighty-five  tons. 
This  press  developed  a  crack  in  the  main  frame  shortly  after 
it  was  purchased,  as  indicated  by  the  white  line  in  the  illustra- 
tion. A  new  frame  would  have  cost  us  about  $700.  The  Ox- 
weld  Co.  of  Chicago  repaired  it  for  approximately  $150. 

In  repairing,  it  was  necessary  to  dismantle  the  entire  ma- 
chine, lay  it  on  its  side,  and  <ut  away  most  of  the  frame  at  an 
angle  of  approximately  45  degrees  in  the  crack.  The  part  was 
heated  by  two  blow  torches  to  a  bright  red.  Then  the  process 
of  building  it  up  with  the  oxyacetylene  flame  proceeded,  the 
time  required  being  about  twenty  hours  of  continuous  work. 

After  the  Job  had  cooled,  the  press  was  put  back  on  its  foun- 
dation and  the  main  shaft,  which  passes  through  four  solid 
bearings  In  the  main  frame,  was  found  to  fit  perfectly.    Every 
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part  went  back  into  place  without  the  slightest  indication  of 
binding.  Tlie  frame  of  this  press  is  stronger  today  than  a 
new  one  would  have  been,  because  the  weak  part  is  built  up 
with  pure  iron  and  is  reinforced. 

PoRT.vBLF.  Elevator  Mfo.  Co. 
Bloomington.  III.  G.  B.  Read,  president 


IS  CONTINUOUS  MILLING  ALWAYS  THE 
MOST   RAPID   METHOD? 

I  have  noti'-ed  a  growing  tendency  on  the  part  of  .some  ma- 
chine tool  builders  and  tool  designers  to  advance  the  theory 
that  continuous  operation  is  the  most  rapid  method  of  pro- 
duction on  such  work  as  milling.  Some  years  ago  I  held  the 
same  opinion,  but  subsequent  experience  has  so  thoroughly 
demonstrated  the  advantages  of  other  methods  that  I  have 
been  prompted  to  offer  the  following  suggestions.     When   I 


nplc   of   Type   of   Work   tlint 


with  Stralrht  Feed 


apidlj- 


receive  a  new  part  for  which  tools  are  to  be  designed,  the  most 
important  point  to  be  determined,  from  the  standpoint  of  rapid 
production,  is  the  position  in  which  the  piece  must  be  held 
while  finish-milling  in  order  to  secure  the  shortest  possible 
feed  movement;  the  work-holding  fixture  is  then  designed  to 
hold  the  piece  in  this  position.  I  have  found  that  it  is  very 
seldom  necessary  to  travel  across  a  piece  of  work,  for  in  most 
cases  the  feed  may  be  into  the  work.  For  instance,  take  the 
case  of  the  part  illustrated  on  page  99S  of  the  August  number 
of  Maciiixehv  in  connection  with  the  article  entitled  "Kast 
Continuous  Milling";  with  bosses  -^i  inch  in  diameter  and  a 
milling  cutter  6  Inches  in  diameter,  it  is  necessary  to  feed 
2'...  inches  in  order  to  pass  across  the  work,  while  by  feeding 
straight  into  the  work  a  feed  movement  of  \  inch  suffices. 

This  method  has  another  decided  advantage  which  can  be 
explained  by  considering  the  same  piece.  I  should  mount 
these  pieces  in  pairs,  one  above  the  other,  but  by  bringing  the 
bosses  close  together  and  locating  the  cutters  between  the 
two  parts  it  would  be  possible  to  mill  two  pieces  at  a  time 
with  a  feed  movement  of  =*i  inch.  The  fixture  employed  for 
handling  the  work  in  this  way  would  be  made  to  swivel  like 
a  turret,  so  that  work  could  be  loaded  into  one  side  of  the 
fixture  while  a  cut  was  being  taken  on  pieces  mounted  in  the 
opposite  side.  Using  this  equipment  and  method,  from  250  to 
:500  pieces  could  be  milled  per  hour,  and  the  machine  and  fix- 
ture employed  would  be  less  expensive  than  In  the  case  where 
continuous  milling  is  done. 

In  order  to  fully  substantiate  the  claims  made  for  this 
method,  I  will  give  one  more  example.  The  accompanying 
illustration  shows  a  clevis  which  was  formerly  milled  on  four 
faces  by  the  continuous  process,  but  owing  to  the  length  of 
the  work  it  was  impossible  to  get  the  bosses  as  close  together 
as  was  possible  In  the  preceding  case.  The  bosses  were  1% 
inch  in  diameter  with  more  than   ^i   inch  of  stock  to  be  re- 
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moved  from  each,  so  that  it  was  extremely  difficult  to  provide 
adequate  support  for  the  work  when  a  rotary  fixture  was  used. 
Using  the  continuous  milling  process  the  best  rate  of  produc- 
tion attained  was  sixty-five  pieces  per  hour.  As  this  was  un- 
satisfactory, we  decided  to  try  the  swiveling  turret  type  of 
fixture  designed  to  hold  two  pieces  on  eath  side;  the  pieces 
were  mounted  side  by  side  and  two  sets  of  cutters  were  pro- 
vided so  that  both  pieces  were  finished  at  a  single  feed  move- 
ment of  the  table.  The  fixture  provided  ample  support  under 
each  boss  and  the  feed  movement  required  was  only  I14  inch. 
Working  under  these  conditions  the  rate  of  production  was 
increased  to  200  pieces  per  hour. 

This  principle  can  be  applied  in  milling  a  great  variety  of 
work;  it  takes  a  shorter  feed  movement  to  complete  each 
operation  and  allows  the  cutters  to  work  on  more  than  one 
piece  at  a  time.  The  evolution  of  milling  fixtures  for  handling 
parts  of  the  general  type  referred  to  has  been  about  as  follows: 
First,  the  simple  fixture  holding  one  piece;  second,  the  fixture 
holding  a  string  of  pieces;  third,  a  pair  of  single  fixtures,  one 
mounted  at  each  end  of  the  table;  fourth,  the  rotary  fixture; 
and  fifth,  the  swivel  indexing  fixture,  which  is  the  most  rapid 
of  all.  The  method  of  using  a  simple  fixture  at  each  end  of 
the  table  is  very  satisfactory  in  many  cases,  but  it  is  open 
to  the  serious  objection  that  the  loading  of  work  into  fixtures 
at  opposite  ends  of  the  table  requires  the  operator  to  walk 
back  and  forth,  and  this  introduces  the  fatigue  factor  which 
materially  reduces  the  rate  of  production. 

Detroit,  Mich.  George  H.  Chenev 


DESIGN   OF  JIG  FEET 

A  common  method  of  making  feet  for  drill  jigs  is  to  turn  up 
shoulder  pins  somewhat  like  that  shown  at  A  in  the  accom- 
panying illustration;  these  pins  are  then  driven  into  reamed 
holes  in  the  jig  body.     It  frequently  happens  that  jig  feet  are 

driven  into  blind  holes, 
and  if  the  feet  are 
broken  off  in  such  holes, 
it  is  difficult  to  remove 
the  broken  part.  To 
overcome  this  difficulty 
I  recently  made  a  set  of 
jig  feet  similar  to  the 
one  shown  in  the  illus- 
tration, from  which  it 
will  be  seen  that  the 
departure  from  common 

Jig  root  that  is  easily  removed  if  broken  practice  consists  of  drill- 
ing and  reaming  a  hole  B  through  the  center  of  each  foot. 
Should  it  be  necessary  to  remove  the  broken  part  of  one 
of  these  feet  from  the  hole,  oil  is  poured  through  hole  B  to 
fill  cavity  C  left  by  the  drill.  A  short  piece  of  drill  rod,  of 
such  a  size  that  it  is  a  snug  fit  in  hole  B,  is  then  driven  in, 
and  this  rod  acts  like  a  piston,  setting  up  pressure  in  the  oil 
to  force  the  broken  foot  out  of  the  body  of  the  jig. 
New  York  City.  Don.\ld  Baker 
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Machinery 

THE   SQUARE   CENTER 

The  excellent  advice  given  by  W.  E.  Butler  in  the  January 
number  of  Machineey  regarding  the  use  of  a  square  center  in 
preference  to  a  steadyrest  in  centering  round  stock  reminds 
the  writer — as  it  must  many  other  "old  timers" — of  the  days 
when  cold-rolled  steel  was  unknown,  and  when  in  place  of 
drop-forgings,  the  machinist  was  required  to  handle  in  the 
lathe  the  ordinary  blacksmith  variety  of  forgings,  which  were 
not  straight,   round   nor   accurate   in   any   other   respect.     In 


those  days  if  a  ma- 
chinist received  a 
forging  of  the  form 
shown  in  Fig.  1, 
with  a  hub  or  col- 
lar near  the  middle 
which  the  black- 
smith had  made  un- 
necessarily large, 
and  that  was  so  far 


Fig.  2 


Diagram   showing   Proper   Angle    to 
grind   60-degree    Square    Center 


from  concentric  with  the  rest  of  the  work  that  it  would  not 
"clean  up"  to  size  if  the  shaft  was  centered  at  its  end,  the 
machinist  put  the  faithful  square  center  in  the  -tailstock  and 
mounted  a  crotch  in  the  toolpost;  the  crotch  was  then  brought 
up  against  the  collar  on  the  forging  and  the  piece  was  soon 
centered  up  in  this  way  so  that  it  could  readily  be  turned  to 
the  required  dimensions. 

During  recent  years  the  geographical  distribution  of  the 
square  center  is  somewhat  curious,  as  is  the  case  with  many 
other  tools  and  methods  of  doing  work.  In  some  shops  the 
square  center  is  in  frequent  use,  while  in  other  parts  of  the 
country  it  is  virtually  unknown.  In  one  large  Eastern  shop  a 
man  was  employed  to  show  from  twelve  to  twenty  lathe  opera- 
tors the  easiest  and  quickest  ways  of  doing  certain  classes  of 
work,  and  this  instructor  suggested  the  use  of  the  square  cen- 
ter on  such  jobs  as  Mr.  Butler  mentioned.  The  instructor 
found  that  none  of  the  men  under  his  supervision  had  ever 
heard  of  the  square  center,  these  men  having  been  taught  to 
employ  the  steadyrest  exclusively;  and  further  investigation 
showed  that  out  of  about  two  hundred  machinists  there  was 
only  one  who  had  gained  any  experience  with  the  use  of  the 
tool.  Some  machinists  prefer  to  make  the  cutting  center  tri- 
angular instead  of  four  sided,  believing  that  this  is  the  means 
of  obtaining  a  more  efficient  and  durable  edge.  Either  form  of 
tool  is  easily  made  and  ground  if  It  is  remembered  that  for  a 
60-degree  center  the  proper  angle  to  use  in  milling  and  grind- 
ing is  22  degrees,  12  minutes  for  the  square  center,  and  26 
degrees,  34  minutes  for  the  triangular  center. 

New  London,  N.  H.  Gut  H.  Gardxek 


CALIPERING  FIVE-FLUTE   REAMERS 

It  is  sometimes  desirable  to  make  reamers  or  similar  cut- 
ting tools  with  an  uneven  number  of  flutes,  or  with  teeth  that 
are  staggered  so  that  the  spacing  is  unequal.  However,  the 
calipering  of  such  tools,  when  grinding  the  diameter,  is  a  diffi- 
cult matter,  because  no  two  flutes  are  opposite  each  other, 
and  hence  a  true  reading  of  the  micrometers  cannot  be  readily 
obtained.  The  illustration  shows  a  five-flute  reamer  after  it 
has  been  hardened,  ready  to  grind.     A  piece  of  brass  A  is 


Method    of   calipering   Five-flute    Reamers 

lightly  soldered  into  place  against  one  of  the  flutes,  and  this 
is  ground  while  the  cylindrical  grinding  is  being  done,  so  that 
the  calipers  can  be  used  across  the  brass  and  on  the  tooth  at 
the  opposite  side.  After  the  proper  diameter  has  been  reached, 
it  is  only  necessary  to  touch  the  piece  of  brass  with  a  hot 
soldering  iron  or  to  heat  it  slightly  in  order  to  remove  the 
block  from  the  flute.  A.  A.  D. 


Fig.    1.     Method   of   centering 


PLUG   SCRIBERS   FOR  TRANSFERRING 

HOLES 
A  handy  style  of  plug  scribers  for  transferring  holes  when 
attaching  brackets  or  other  parts  to  machines  is  shown  in  the 
accompanying  illustration.     The  dimension  a  of  the  plugs  is 
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the  same  as  the  di- 
ameter of  the  hole 
to  be  transferred. 
Plug  A  is  cut  off  at 
one  end  to  an  angle 
of  about  thirty  de- 
grees to  form  a 
marking  point  for 
transferring  the 
size  of  the  hole. 
Plug  B  is  turned 
down  at  one  end  to 
the  diameter  of  a 
tap  for  a  screw  of 
the  size  of  the 
scriber  body  a. 

The  bracket  Is 
held  in  position 
against  the  ma- 
chine and  the 
scriber  A  or  B  (according  to  whether  a  through  bolt  or  a 
screw  is  to  be  used  in  the  hole)  is  inserted  in  the  hole  in  the 
bracket  and  given  a  couple  of  turns,  bearing  against  the  end, 
so  that  a  circle  of  the  desired  size  is  scribed.  The  plug  is 
then  removed  and  plug  C  is  inserted  and  struck  with  a  ham- 
mer, making  a  punch  mark  for  starting  the  drill.  After  the 
holes  are  scribed  and  the  punch  mark  is  made,  the  bracket  Is 
removed  and  the  holes  are  drilled. 

This  method  is  quicker  and  more  accurate  than  the  old 
method  of  using  scriber,  dividers  and  center  punch.  A  set  of 
these  plug  scribers  was  made  up  ranging  from  14  to  1  inch 
In  diameter,  a  small  flat  being  milled  near  the  end  on  which 
the  size  was  marked,  and  these  plugs  were  kept  in  a  tool-crib 
■with  the  drills.  M.  H.  Chase 


SHAPES  OF  WORK  CENTERS 
Now  that  almost  all  centers  are  made  with  a  60-degree  in- 
cluded angle,  could  we  not  standardize  other  details?  Much 
diversity  of  opinion  exists  as  to  the  proper  size  of  centers  for 
different  classes  of  work;  the  chamfer  is  made  in  a  variety 
of  forms,  and  the  drilled  hole  varies  considerably  in  both 
•diameter  and  depth.  The  writer  would  like  to  know  what  is 
the  best  form  of  chamfer.  The  centers  shown  at  .1  and  B  are 
the  ones  most  generally  used ;  the  type  shown  at  A  is  the  one 
usually  found-  on  toolroom  made  tools,  while  the  type  shown 
at  B  is  employed  by  manufacturers  of  arbors  and  other  parts 
that  are  likely  to  experience  hard  service.  It  would  seem  that 
type  B  is  the  better  form  from  all  viewpoints  except  that  it 
may  cost  a  trifle  more  to  make;  but  the  form  of  center  shown 
at  C  is  as  good  as  either  of  the  preceding  types  and  costs  less. 
Some  toolniakers  prefer  the  form  shown  by  dotted  lines  at  A, 
•but  this  design  really  increases  the  objection  to  this  type  of 
center  in  that  it  leaves  corners  D  more  exposed  and  increases 
the  liability  of  the  lathe  center  catching  on  flat  surface  E 
when  centering  the  work.  When  the  chamfer  is  of  the  form 
shown  at  A,  there  is  always  a  possibility  for  a  fin  to  be  raised 
at  D  which  will  do  away  with  the  usefulness  of  the  chamfer. 


The  fin  is  also  likely  to  be  pressed  into  the  center.  The  com- 
bination countersink  and  drill  has  been  much  longer  coming 
into  use  than  is  warranted  by  the  merits  of  this  type  of  tool, 
but  now  that  it  is  fairly  well  established  why  not  have  a  com- 
bination countersink,  chamfer  and  drill?  With  such  a  tool, 
centers  of  the  form  shown  at  B  could  be  made  at  a  single 
operation,  and  if  they  occasionally  came  out  as  show^n  by  the 
dotted  lines  no  great  fault  could  be  found  with  the  result. 
The  types  of  combination  countersink  and  drill  which  are  at 
present  available  in  the  market,  are  provided  with  drills  that 
are  too  long  to  be  used  conveniently.  The  makers  probably 
believe  that  users  of  these  tools  think  they  are  getting  more 
for  their  money  if  they  get  a  long  drill,  but  if  the  user  has  had 
much  experience  with  these  tools  he  will  generally  reduce  the 
length  by  about  one-half  before  starting  to  use  it.  Except 
when  working  in  very  soft  material,  a  long  drill  wastes  time 
and  is  more  likely  to  be  broken  than  a  short  one. 

Another  phase  of  the  subject  of  centers  is  the  question  of 
lubrication.  All  agree  that  the  ideal  lubricant  must  be  heavier 
than  oil,  white  or  red  lead  being  used  in  most  cases.  Practice 
varies  in  regard  to  cutting  the  oil  groove;  some  provide  the 
groove  in  the  work  and  others  in  the  lathe  center.  The  latter 
appears  to  be  the  better  practice,  as  a  groove  along  the  top  of 
the  dead  center  is  always  in  a  fixed  and  convenient  position. 
The  groove  should  be  narrow  and  not  too  deep. 

Wilkinsburg,  Pa.  Wu.u.mi  S.  Rowell 


EFFICIENT  RECESSING  TOOL 
On  a  contract  for  some  automobile  parts,  we  were  confronted 
with  the  problem  of  developing  a  method  for  cutting  an 
annular  recess  3/32 
inch  wide  by  3/32 
inch  deep  in  a  hole 
5/16  inch  in  diame- 
ter. As  there  were 
50,000  parts  to  be 
machined,  the  ob- 
ject was  to  develop 
tools  which  would 
do  the  work  in  the 
most  inexpensive 
way;  it  was  also 
necessary  for  the 
operation  to  be  com- 
pleted at  least  as 
rapidly  as  the  pre- 
ceding and  follow- 
ing operations  in 
order  to  avoid  de- 
lay. The  Jig  that 
we  designed  was  of 
ordinary  construc- 
tion but  provided 
with  a  hopper  for 
the  blanks  and  so 
arranged  that  a 
single  movement  of 
a  hand-lever  deliv- 
ered a  block  to  the 
Jig  and  clamped  it 
in  place.  The  5/16- 
inch  hole  bad  al- 
ready been  drilled 
in  the  parts  before 
they  were  delivered 
to  the  hopper.  The 
return  movement  of 
the  lever  discharged  the  block  through  a  chute  that  dropped 
it  in  a  suitable  receiver.  In  this  way  the  time  of  handling  was 
reduced  to  a  minimum. 

The  accompanying  illustration  shows  the  cutting  tool  and 
the  manner  in  which  the  feed  was  obtained:  a  few  changes 
made  on  the  Taylor  &  Fenn  drill  press  made  it  possible  to  ob- 
tain the  entire  feed  motion  by  a  single  movement  of  the  band 
feed  lever.     The  cutting  tool   .-l  is  carried   in  a   flat  piece  B 
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that  is  supported  by  a  pivot  near  its  upper  end  and  held  by  a 
spring  so  that  when  the  spindle  is  brought  down  the  revolving 
tool  will  Just  enter  the  5/16-inch  hole.  Tool  A  and  swinging 
block  B  are  carried  by  stem  C  which  fits  into  the  taper  hole 
in  the  spindle  of  the  drill  press.  The  spindle  stop  governs  the 
depth  at  which  the  recess  is  cut  in  the  5/16-inch  hole,  and  the 
depth  of  the  recess  is  determined  by  the  tool.  The  method  of 
obtaining  the  cross-feed  of  the  tool  is  as  follows:  Collar  D 
is  a  sliding  fit  on  stem  C  and  is  normally  held  up  by  com- 
pression springs;  but  collar  D  can  be  pushed  down  by  sleeve  E 
which  is  a  close  fit  on  the  outside  of  the  spindle.  The  vertical 
movement  of  the  sleeve  on  the  spindle  is  obtained  by  means 
of  screw  F,  which  engages  projection  G  on  the  sleeve,  and  the 
sleeve  is  prevented  from  rotating  on  the  spindle  by  means  of 
pin  H.  The  downward  movement  transmitted  to  collar  D 
causes  its  inner  beveled  edge  to  swing  piece  B  about  its  pivot, 
and  results  in  feeding  cutter  A  into  the  work  to  cut  a  recess 
of  the  required  depth.  The  difference  between  the  recess  cut 
by  this  swinging  action  of  the  tool  and  that  which  would  be 

obtained    by    a    straight 

cross-feed  is  practically 
nil.  An  upward  move- 
ment of  collar  D  and  the 
action  of  the  compression 
springs  return  cutter  A 
to  the  starting  position 
ready  to  be  lifted  out  of 
the  work. 

In  order  to  obtain  this 
combination      o  f     move- 
ments   for    tool    A,    the 
parts  of  the  regular  hand 
feed  mechanism  were  re- 
moved   from    the    pinion 
shaft  and  a  cast-iron  ring 
/  substituted,  which  has 
a    turned    recess    at    the 
outside  that  is  covered  by 
a   plate.     Two   pins   pro- 
ject into  this  recess,  pin 
J  being  connected  to  the 
pinion  shaft  and  pin  E  to 
the  ring;  there  is  a  com- 
pression  spring   between 
the  two  pins.  This  spring 
permits  the  normal  verti- 
cal movement  of  the  spin- 
dle   downward    until    the  Compound  Cupped  -Washer  Die 
stop  is  engaged,  at  which  point  the  spring  is  compressed  while      former    G    and 
the  ring  is  turned  sufficiently  to  cause  screw  F  to  impart  mo- 
tion to  the  cross-feed  mechanism.    All  working  parts  are  made 
of  hardened  steel  and   ample  provision   is  made  for  lubrica- 
tion,  the  latter  being  an  important  matter  because  the  ma- 
chine was  operated  at  a  speed  of  1500  revolutions  per  minute 
and  it  was  necessary  to  obtain  a  fine  finish  on  the  work. 

It  will  be  noted  that  a  brace  is  provided  between  the  column 
of  the  machine  and  the  jig,  and  also  between  the  column 
of  the  machine  and  the  sleeve  surrounding  the  spindle  at  the 
lower  end.  In  this  way  a  rigid  construction  is  obtained,  and 
errors  due  to  vibration  are  practically  eliminated.  The  average 
rate  of  production  was  100  pieces  per  hour,  and  twelve  cutting 
tools  made  of  carbon  steel  were  found  sufficient  to  complete 
machining  the  50,000  pieces.  This  method  offered  an  easy 
means  of  doing  what  might  otherwise  have  been  a  difficult  job, 
and  the  tool  showed  itself  to  be  entirely  fool-proof.  In  opera- 
tion, it  was  merely  necessary  to  work  the  left-hand  lever  for 
feeding  the  work  into  the  jig,  and  the  right-hand  lever  to 
operate  the  feed.  The  work  was  done  at  the  plant  of  the  Mor- 
gans &  Wilcox  Mfg.  Co.,  Middletown,  N.  Y. 

Middletown,  N.  Y.  Donald  A.  Hampson 


die  shown  to  be  best  adapted  for  this  job.  The  number  of  parts 
required  was  50,000,  which  seemed  to  warrant  the  making  of 
this  style  of  die,  as  the  work  was  completed  in  one  stroke  of 
the  press.  The  stock  from  which  the  blank  was  made  was  hot- 
rolled  steel,  0.050  inch  thick  by  1  inch  wide.  It  was  proved 
eventually  that  this  die,  hand-fed,  would  turn  out  about  15,000 
blanks  per  day. 

The  die  is  of  the  pillar  type,  and  the  punch  Z>  is  carried  in 
what  is  normally  the  die-holder  A,  the  die  being  carried  in 
what  is  normally  the  punch-holder  B.  The  piercing  punch  E, 
however,  is  held  in  its  normal  position  in  holder  B  by  a  set- 
screw,  and  it  may  be  pushed  out  when  necessary  through 
hole  K.  The  pad  F  is  cut  out  for  the  punch  D  and  is  held  a 
little  above  the  top  of  the  punch  by  the  springs  J,  being  lim- 
ited in  its  upward  travel  by  the  headed  studs  /.  On  pad  F  are 
pins  M  which  guide  the  stock  while  it  is  being  fed  over  the 
punch. 

The  punch  D  is  bored  out  to  receive  the  former  G,  which 
fits  it  snugly.  In  former  G  there  is  a  3/32-inch  hole  for  the 
piercing  punch  E  to  en- 
ter. Former  G  is  made 
a  separate  piece  so  that 
it  can  be  removed  when 
grinding  the  die. 

The  knock-out  H  is 
made  a  sliding  fit  in  the 
die  C  and  has  a  hole 
through  its  center  for  the 
punch  E.  The  two  pins 
L  pass  through  the  punch- 
holder  shank  and  abut 
against  the  knock-out  H. 
On  the  upward  stroke  of 
the  ram  the  upper  ends 
of  the  pins  L  come  in 
contact  with  a  fixed  stop 
on  the  press,  ejecting  the 
blank  from  the  die. 

In  operation,  the  stock 
is  fed  over  the  punch  D 
and    former    G.    being 
guided    by    pins    M.      As 
die    C   descends,   contact- 
ing with  the  stock,  pad  F 
descends  until   the   stock 
is  forced  against  the  top 
of    former    G,    when    the 
stock    is    cupped    over 
the    cup    is    blanked    out.      While    the    cup 
is    being    blanked,    punch    E    pierces    the    3/32-inch    center 
hole. 

The  knock-out  H  is  cut  out  on  its  face  to  fit  the  contour  of 
the  cup  when  formed,  but  this  in  no  way  assists  the  process 
of  cupping  the  blank.  It  is  simply  for  ejecting  the  finished 
cup  from  the  die.  This  knock-out  virtually  floats  in  its  posi- 
tion in  die  C.  It  might  have  been  better  design  to  have  made 
the  face  of  the  knock-out  H  come  about  3/16  inch  below  the 
face  of  the  die  C,  but  as  no  trouble  was  experienced  in  this 
respect  it  was  made  as  shown.  In  other  respects  this  die  was 
made  according  to  ordinarily  accepted  design. 
Chicago,  III.  A.  H.  Wilson 
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EFFECTIVE   CLUTCH   MECHANISM 


PIERCING,  BLANKING  AND  FORMING   DIE 

The  blank  shown  in  the  accompanying  illustration  might  be 

made  in  any  one  of  several  types  of  dies,  but  as  there  was  a 

large  number  to  be  made,  the  writer  considered  the  compound 


It  is  sometimes  necessary  to  start  and  stop  machines  or 
certain  parts  of  machines  smoothly,  with  great  rapidity,  and 
in  synchronism  with  other  moving  parts.  With  light  or  slow 
moving  apparatus  the  problem  is  relatively  simple,  but  the 
difficulties  multiply  as  weight  and  speed  are  increased.  The 
clutch  mechanism  here  described  has  shown  such  an  unusually 
efficient  and  consistent  performance  during  a  period  exceeding 
two  years,  that  it  is  of  more  than  passing  interest.'  One  of 
these  machines  has  been  transmitting  a  load  of  twenty  horse- 
power, operating  about  3600  times  per  day,  under  unusually 
trying  conditions,  with  practically  no  trouble  of  any  kind  ex- 
cept a  broken  shaft  which  was  found  to  be  due  to  an  imper- 
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feet  forging.  This  machine  picks  up  its  load  from  dead  rest, 
makes  three  revolutions  and  comes  to  rest  again  in  three-fifths 
second,  or  at  an  average  rate  of  300  revolutions  per  minute, 
without  the  slightest  shock  or  effort.  When  it  is  considered 
that  the  clutch  drum  is  driven  at  only  340  revolutions  per 
minute,  and  the  engagement  is  only  a  fraction  of  a  second, 
it  will  be  seen  that  the  slip  is  very  slight  indeed.  The  absence 
of  shock  may  be  attributed  to  the  perfect  cushioning  of  the 
pressure  applied  to  the  clutch  and  to  the  liberal  friction  area 
provided,  there  being  close  to  a  square  inch  for  each  pound  of 
j)ull  at  the  average  radius  of  the  disks. 

The  device  consists  essentially  of  two  multiple  disk  friction 
clutches  of  the  dry  type  mounted  tandem  on  a  single  sleeve 
which  is  fitted  to  slide  but  not  to  turn  on  a  shaft  that  ia  di- 
rectly coupled  to  the  intermittent  load.  The  general  construc- 
tion of  the  two  clutches  is  shown  in  the  accompanying  illus- 
tration, in  which  A  is  the  driving  clutch,  and  B  the  brake 
clutch.  The  two  clutches  are  built  up  in  the  usual  form  for 
disk  clutches,  that  is,  with  two  alternate  series  of  disks,  one 
keyed  to  the  driving  member  and  the  other  to  the  driven 
member;  one  set  is  preferably  faced  with  friction  fabric.  One 
type  of  disk  is  provided  with  internal  projections  to  engage 

longitud  i  n  a  1 

slots     on     the 

sleeve,  while  the 

other  disks  have 

external  projec- 
tions loosely  fit- 
ting the  internal 

slots  of  the  driv- 
ing and  braking 

<-lutch    drums. 

The      projecting 

lugs  on  the  disks 

are  reinforced  to 

provide     greater 

bearing    surface 

on    the   sides   of 

the     slots     in 

which     they 

travel.     As  both 

clutches    are 

mounted  on  the 

same  sleeve,  and 

the  outer  part  of 


DoBisn  of  Quick-acting  Friction  ' 

the  driving  clutch  is  continuously  driven,  the  sleeve  becomes 
the  driven  member  of  the  driving  clutch  and  the  driving  mem- 
ber of  the  brake  clutch.  The  driven  member  of  the  brake 
clutch  is  solidly  bolted  to  the  frame  of  the  machine  of  which 
the  clutch  constitutes  a  part,  so  that  in  reality  it  is  not  driven, 
but  acts  as  a  brake  to  bring  the  sleeve  to  rest  when  this  clutch 
is  engaged. 

The  shaft,  which  is  mounted  on  two  bearings  as  indicated, 
is  square,  for  convenience,  where  it  carries  the  clutch  sleeve. 
Hotli  the  clutch  drums  are  built  in  skeleton  form  to  facilitate 
the  egress  of  material  wearing  off  the  friction  facings,  and  to 
permit  of  the  easy  application  of  castor  oil  to  the  facings.  It 
(his  treatment  is  not  neglected,  a  set  of  facings  may  be  ex- 
pected to  last  two  years  or  more  in  constant  service,  but  if  the 
facings  are  allowed  to  become  entirely  dry  their  life  will  be 
much  shorter.  It  will  be  seen  that  the  sleeve  is  provided  with 
a  flange  on  each  end  so  that  when  it  is  moved  endwise  the 
disks  of  one  of  the  clutches  will  be  clamped  between  one  of 
the  sleeve 'flanges  and  the  head  of  one  of  the  clutch  drums, 
while  the  pressure  on  the  disks  of  the  other  clutch  will  be 
released.  Movement  of  the  sleeve  in  the  opposite  direction  will 
release  the  disks  of  the  first  clutch  and  clamp  those  of  the 
second.  In  the  illustration  the  parts  are  shown  in  the  position 
of  rest,  or  with  the  driving  clutch  disengaged  and  the  brake 
clutch  set. 

The  novel  part  of  the  device  is  the  controlling  mechanism, 
which  is  operated  pneumatically  and  may  be  made  automatic 
by  connecting  with  otlier  moving  parts  to  actuate  the  valves. 
It  will  be  seen  that  the  actual  movement  of  the  sleeve  which 
engages  and  disengages  the  clutches  is  accomplished  by  two 


opposed  pneumatic  cylinders  and  the  connections  shown.  It 
will  be  apparent  that  the  cylinders  must  work  alternately, 
that  is,  when  one  is  under  pressure  the  other  must  be  open 
or  free  to  exhaust.  The  distribution  of  air  is  controlled  by 
two  valves,  together  with  a  series  of  interconnecting  pipes. 
With  the  valves  in  the  "up"  position,  compressed  air  is  free 
to  pass  through  the  pipe  to  one  of  the  cylinders,  and  to  the 
top  of  the  other  valve.  This  latter  connection  is  for  the  pur- 
pose of  forcing  the  other  valve  down,  cutting  off  the  air  supply 
of  the  cylinder  it  serves,  and  opening  it  to  exhaust.  It  also 
leaves  the  valve  in  position  for  further  action. 

A  small  hole  near  the  live  air  inlet  leads  to  the  annular  space 
below  the  valve  proper,  around  the  stem,  and  is  open  continu- 
ously, admitting  air  to  hold  the  valve  in  the  "up"  position 
when  so  placed.  As  the  only  connections  between  the  con- 
trolling valves  and  the  cylinders  are  pipes,  the  control  may  be 
somewhat  remote  and  placed  in  any  convenient  position.  Ex- 
periments have  been  made  to  determine  the  practicability  of 
operating  the  valves  magnetically,  and  also  of  moving  the 
clutch  sleeve  by  means  of  magnets,  but  both  have  been  found 
far  less  efficient  and  much  slower  than  air.  the  slowness  of 
the  electrical  operation  being  due  to  the  time  required  for  the 

magnets  to 
"build  up."  The 
drift  of  the  shaft 
after  the  opera- 
tion of  the  stop- 
ping valve  has 
been  found  to  be 
very  small  and 
practically  con- 
stant, the  shaft 
stopping  within 
a  few  degrees  of 
the  same  posi- 
tion every  time. 
It  will  be  noted 
that  any  wear 
on  the  friction 
disks  or  their 
facings  is  auto- 
matically com- 
pensated for  by 
additional  travel 
of  the  pneumatic 


lutch,  oporated  by  Air  Proasuro 

pistons,  so  that  mechanical  adjustments  are  rarely  required 
Youngstown,  Ohio.  H.  E.  Wiim; 


OIL   GROOVING  FIXTURE 

We  had  a  large  nunil)er  of  ditTerent  sizes  of  bearing  liners 
in  which  it  was  necessary  to  machine  oil  grooves,  and  as  It 
was  required  to  have  these  cut  quite  accurately  it  was  decided 
to  construct  a  fixture  which  would  enable  the  work  to  be  done 
as  rapidly  as  possible.  The  device  is  shown  in  the  accompany- 
ing illustration,  in  which  it  will  be  seen  that  there  is  a  cutter- 
head  A  carrying  a  spindle  which  supports  cutter  B.  The  posi- 
tion of  the  spindle  may  be  adjusted  to  suit  the  lengrth  of  bear- 
ing liner  which  is  to  be  grooved,  and  after  the  spindle  has 
been  set  in  the  required  position  it  Is  clamped  by  tightening 
the  nuts  C,  after  which  collar  D  is  set  up  against  the  back 
of  the  cutter-head  to  provide  for  resetting  the  spindle  In  the 
same  position  for  grooving  each  of  the  bearing  liners. 

The  cutter-spindle  Is  1/16  inch  out  of  alignment  with  the 
work-spindle,  and  by  releasing  screws  C  and  revolving  the 
cutter -spindle  by  means  of  pin  E  inserted  in  collar  F,  cutter  B 
may  be  set  to  obtain  the  required  depth  of  cut  or  to  clear  the 
work  when  it  is  necessary  to  withdraw  the  cutter-spindle  in 
order  to  substitute  a  fresh  blank.  Screws  (7  are  so  adjusted 
in  relation  to  pin  H  that  they  limit  the  rotary  motion  of  the 
cutter-spindle  so  that  cutter  B  Is  either  set  to  work  at  the 
required  depth  or  to  entirely  clear  the  work,  as  the  case 
may  be. 

It  will  be  evident  from  the  illustration  that  cutter  B  is  car- 
ried by  an  auxiliary  spindle  contained  within  the  main  spindle 
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of    the    cutter-head, 
and  that  this  spindle 
is  rotated  by  a  round 
belt  carried  on  pul- 
ley   /,    from    which 
motion    Is    transmit- 
ted    to     the     cutter 
through  the  auxiliary 
spindle  and  a  pair  of 
bevel    gears.      The 
auxiliary    spindle 
runs  in  hardened  and 
ground   bushings    at 
each  end  of  the  main 
spindle  in  the  cutter- 
head,   and   lubricant 
is   supplied   through 
oil    hole    J,    from 
which   it   Is   distrib- 
uted    to     all     parts 
that   are   housed    in 
the  main  spindle.  All 
rotary  parts  are  pro- 
vided     with      oil 
grooves  to  facilitate 
lubrication.  The  cut- 
ter, of  the  two-lip  round-nose  form,  is  made  of  high-speed  steel. 
The  work  is  held  in  chuck  K  by  means  of  a  spring  collet  L, 
and   collets   of   various   sizes 
are  provided  to  hold  the  dif- 
ferent sizes  of  bushings  which 
have  to  be  machined.  In  some 
cases  it  was  found  advisable 
to  employ  split  bushings  in- 
side   the   collets    for    use    in 
handling    some    of   the   bush- 
ings,  and   this   method   gave 
very  satisfactory  results.    At 
the  back  of  the  work-spindle 
there  is  a  capstan  wheel  by 
which  the  spindle  is  rotated. 
It  will  be  seen  that  bushing  U 
has  a  spiral  groove  cut  in  it 
of  the  same  lead  as  the  oil 
groove  which  it  is  required  to 
machine  in  the  bearing  liner, 
and  pin  JV  fits  into  this  groove 
so    that    when    the    capstan 
wheel  is  turned  it  results  in 
feeding  the  spindle  and  work 
forward  so  that  the  oil  groove 
will    be    cut    in    the   bearing 
liner.    It  will  be  evident  from 
the  illustration  that  the  for- 
ward movement  of  the  spin- 
dle is  limited  by  an  adjustable  collar  0,  which  is  set  to  give  the 


work  rests  on  the 
drill  bushing  which 
is  slightly  counter- 
bored  to  provide 
clearance  for  the  tap. 
The  most  interesting 
feature  of  the  jig  is 
that  the  cover  and 
clamping  mechanism 
are  both  secured  by 
the  same  knob; 
clamp  C  holds  the 
stud  securely  in 
place  when  the  knob 
is  screwed  down,  and 
the  same  operation 
tightens  the  cover. 
It  will  be  readily 
seen  that  this  prin- 
ciple could  be  em- 
ployed on  jigs  and 
fixtures  used  for 
holding  a  great  va- 
riety of  parts. 

JoHX  Hoffman 


ACCURACY  IN  PLANING  LONG  WORK 

The  writer  was  recently 
given  six  parallels  to  plane, 
which  were  5  inches  by  5 
inches  by  6  feet  in  size.  The 
sides  were  required  to  be  per- 
fectly straight  and  parallel. 
In  handling  the  work  the  first 
step  was  to  rough  out  the 
pieces,  leaving  1/16  inch  on 
each  side  for  finishing.  A 
light  cut  was  then  taken  over 
the  planer  table  to  insure 
having  it  parallel  with  the 
cross-rail  of  the  machine. 

The  first  attempt  to  do  the 
work  was  made  on  a  planer 
with  a  table  travel  of  six  feet, 
but  the  results  obtained  were 
unsatisfactory.  The  work  was 
finally  taken  to  a  planer  with 
a  table  travel  of  twenty  feet, 
and  on  this  machine  little 
trouble  was  experienced. 

The  cause  of  the  trouble  on 

the  short  machine  was  due  to 

the   fact    that    the    table   had 

Jig  In  which  a  Single  Screw  tightens  both  Clamp  and  Hinged  Cover  aw  i  »         ^. 

'  considerable  over-hang  at  each 

end,  with  the  result  that  the  ways  had  worn  down  and  caused 


required  travel  to  the  work-spindle. 


G.  E.  P. 


JIG  FOR  DRIL- 
LING SMALL 
STUDS 

The  jig  here  de- 
scribed is  used  for 
drilling  and  tapping 
stud  A,  which  is 
made  from  %  by  % 
inch  cold-drawn  steel. 
The  end  of  the  stud 
enters  hole  B  in  the 
locating  block,  and 
this  hole  is  milled 
to  provide  clear- 
ance for  the  head 
of   the   stud.     The 


it  to  tilt  at  both  extremes  of  its  stroke,  as  shown  by  the  dotted 

lines  in  the  illustra- 
tion. This  condition 
was  made  worse  by 
the  fact  that  at  the 
points  of  reversal  the 
driving  gear  tends  to 
lift  the  table.  But  on 
the  long-stroke  ma- 
chine, where  the  work 
could  be  handled 
without  bringing  the 
table  near  either  ex- 
tremity of  its  travel, 
no  trouble  was  ex- 
perienced in  produc- 
ing accurate  work. 

W.  E.  BUTLEB 

Wausaukee,  Wis. 


HOW  AND  WHY 


QUESTIONS    ON    PRACTICAL    SUBJECTS    OF    GENERAL    INTEREST 


TO  FIND  THE  VALUE  OF  X  IN  EQUATION 

P.  E.  R. — Please  show  how  to  fmil  the  value  of  x  to  one  deci- 

c  —  as 

mal  place  in  the  equation   (1 — a)'  = ,  when  a  =  0.02, 

c 
c  =  86,  and  s  =  1550. 

A. — The  easiest  way  of  solving  this  equation  Is  by  the  use 
of  logarithms.    Substituting  the  values  given,  and  taking  the 

86  —  0.02  X  1550 

logarithm  of  both  sides,  x  log  (1  —  0.02)  =  log . 

55  86 

Reducing,  x  log  0.98  =  log — .     Using   a   five-place  table,   log 

86 
0.98  =  1.99123  =  — 0.00877;   log  55  =  1.74036,  log  86  =  1.93450, 

55 
and  log  —  =  Iog  55  — log  86  =  1.74036  — 1.93450  = —  0.19414. 
86 

0.19414 
Therefore,  —  0.00877  a;  =  —  0.19414,  and  x= =  22.13+, 


0.00877 


or  22.1  to  one  decimal  place. 


J.  J. 


TO   DETERMINE   CAPACITY  OF   CYLIN- 
DRICAL TANK 

H.  V.  P. — Please  give  a  rough-and-ready  rule  for  finding  the 
number  of  gallons  that  a  cylindrical  tank  with  flat  ends  will 
hold. 

A. — Let  d  =  diameter  in  inches;  Z  =  length  in  inches; 
L  =  length    in    feet;     and    G  =  number    of    gallons.      Then, 

0.7854  an 

O  = =  0.0034  d'l  =  0.0034  d'  X  12  L  =  0.0408  d'L  = 

231  (2dyL 

0.04   d'L  approximately  = .     Hence,  for  a  rough-and- 

100 
ready  rule:  Double  the  diameter  in  inches,  square  the  result, 
multiply  by  the  length  in  feet,  and  divide  by  100.  If  an  accu- 
rate result  is  desired,  add  2  per  cent  of  the  result  obtained  by 
the  rule.  As  an  example,  suppose  that  the  tank  is  60  inches 
In  diameter  and  18  feet  long.  Doubling  the  diameter  gives 
120;  120' =  14,400;  14,400X18  =  259,200;  dividing  by  100  by 
pointing  off  two  decimal  places,  the  number  of  gallons  is 
2592,  approximately.  Two  per  cent  of  this  is  2592  X  0.02  = 
51.84,  and  2592  +  51.84  =  2643.84  gallons,  the  same  result  as 
would  be  obtained  by  substitution  in  the  formula.  J.  J. 


DISTINCTION  BETWEEN  MASS  AND 
WEIGHT 

W.  G.  C. — What  is  the  difference  between  the  mass  of  a 
body  and  its  weight? 

A.- — Mass  is  an  absolute  unit;  it  measures  the  amount  of 
matter  in  a  body.  Weight,  on  the  contrary,  is  a  measure  of 
the  earth's  attraction  (commonly  called  gravity)  on  a  body. 
So  long  as  the  amount  of  matter  in  a  body  is  not  changed.  Its 
mass  remains  unaltered ;  its  weight,  however,  may  change 
very  materially,  depending  on  the  latitude  of  the  place  where 
the  body  is  weighed,  the  altitude  (distance  above  or  below  sea 
level),  and  the  temperature  and  barometric  pressure,  if 
weighed  in  air.  If  weighed  in  air  under  the  same  conditions, 
two  bodies  may  weigh  alike  and  still  have  different  masses. 
For  Instance,  a  pound  of  iron  and  a  pound  of  wood,  both 
having  been  weighed  in  air  at  the  same  instant,  have  different 
masses,  the  pound  of  wood  containing  more  matter  than  the 
pound  of  iron.  The  wood  would  weigh  more  than  the  iron 
in  a  vacuum.  The  reason  the  two  weipli  the  same  In  air  is 
that  the  wood  has  a  greater  volume:  this  causes  it  to  dis- 
place more  air  than  the  iron,  the  result  being  that  it  is  buoyed 
up  more  than  the  iron.  The  effect  is  the  same,  though  not  so 
marked,  as  if  both  had  been  placed  In  water.  The  effect  of 
a  force  in  changing  the  velocity  of  a  moving  body  depends 
solely  upon  the  mass;  It  is  Independent  of  the  weight  of  the 
body.  J.  J. 


TO   DETERMINE  WEIGHT   OF   AIR 

W.  J.  W. — How  do  you  find  the  weight  of  air  at  any  tem- 
perature and  pressure? 

A. — For  all  ordinary  temperatures  and  pressures  that  occur 
in  practice, 

pV 


0.37  7' 
in  which  w  =  weight  of  air  in  pounds; 

p  =  absolute  pressure   in  pounds   per  square   inch; 
V  =  volume  of  air  in  cubic  feet; 
T  =  absolute  temperature,  degrees  F. 
The  absolute   pressure   is  equal   to  the  gage   pressure  plus 
the   atmospheric   pressure   as   determined   by    the   barometer. 
For  practical  purposes,  it  is  sufficient  to  add  14.7  to  the  gage 
pressure.     The   absolute   temperature   Is   obtained    by   adding 
460  to  the  temperature  indicated  by  the  thermometer.     As  an 
example,  if  a  cylindrical  space  is  filled  with  air  having  a  gage 
pressure  of  58  pounds  per  square  inch,  a  temperature  of  118 
degrees  F.,  and  the  space  is  80  inches  in  diameter  and  15  inches 
0.7854  X  80'  X  15 

long,   p  =  58  +  14.7  =  72.7,    T  = =43.633    cu- 

1728 
bic  feet,  and  7=118-+-  460  =  578.     The  weight  of  the  air  is 
72.7  X  43.633 

'«'= =  14.833  pounds.  j.  j 

0.37  X  578 

RELATIVE  MOTION  OF  TOP  AND  CENTER 
OF  WHEEL 

H.  D.  P.— I  have  seen  it  stated  that  the  top  of  a  rolling 
wheel  moves  twice  as  fast  as  its  center;  does  it? 

A.— It  certainly  does.  If  by  top  of  the  wheel  is  meant  th& 
point  which  at  any  instant  Is  diametrically  opposite  the  point 
of  contact  with  the  ground.  The  center  of  the  wheel  has- 
only  one  motion,  that  of  translation  (i.e.,  motion  In  a  straight 
line)  and  its  direction  is  parallel  to  the  ground.  The  top  of 
the  wheel  has  not  only  this  motion  of  translation  but  also- 
an  equal  one  of  rotation  about  the  center.    Or  the  entire  wheel 


Dltr-am  iUnitrttlnc  BeUtlTo  Xotlon  of  Top  ud  CoDUr  of  Whool 


may  be  considered  as  rotating  about  the  point  of  contact  with 
the  ground,  in  which  case  the  top.  being  twice  as  far  from  the 
ground  as  the  center,  moves  twice  as  fast.  The  point  is  well 
illustrated  by  placing  a  board  on  top  of  a  roller,  as  shown  In 
the  illustration.  On  pushing  the  board  (assuming  that  there 
is  no  slip)  both  the  board  and  roller  will  move  ahead.  If 
the  length  of  the  board  is,  say,  16  feet,  it  will  be  found  to 
have  traveled  its  entire  length  while  the  center  of  the  roller 
was  moving  8  feet.  As  the  board  is  in  constant  conUct  with 
the  roller,  this  proves  that  the  top  moves  twice  as  fast  as  the 
center.  j    j 


RELATIVE  FORCE  REQUIRED  TO  PUSH 

AND   PULL   A  WHEELBARROW 

E    F   C  — Why  is  it  easier  to  pull  a  wheelbarrow  than  it  is 
to  push  it? 

-■^- — There  would  be  no  difference  on  a  level  surface  If  tbe 
force   (push  or  pull)   were  exerted  in  a  horizontal  direction. 
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ation  showing  Forces  required  to  push  and 
pull  Wheelbarrow 


Referring  to 
the  diagram, 
assume  that 
the  line  AO 
represents  the 
center  line  of 
one  of  the  han- 
dles, and  as- 
sume further 
that  its  length 
represents     t  o 


some  scale  the  magnitude  of  the  force  exerted  at  a  particular 
instant.  If  the  force  is  a  push,  its  direction  is  from  A  to  O, 
and  it  may  be  resolved  into  two  forces,  one  Ali  acting  verti- 
cally downward  and  the  other  BO  acting  horizontally  from 
B  toward  0.  Since  AB  is  perpendicular  to  BO,  it  exerts  no 
influence  whatever  on  BO,  and  BO  represents  to  the  same 
scale  as  AO  the  magnitude  of  the  force  tending  to  push  the 
wheelbarrow  ahead.  AB,  on  the  contrary,  represents  a  force 
acting  downward  at  the  point  0,  and  adds  just  so  much  addi- 
tional weight  to  be  moved.  If  the  force  is  a  pull,  the  direction 
is  from  0  to  A,  and  may  be  represented  by  OD;  this  force  may 
be  resolved  into  two  forces,  one  OC  acting  vertically  upward 
and  the  other  CD  acting  horizontally  from  0.  Since  OC  acts 
vertically  upward  through  0,  it  counteracts  just  that  much 
of  the  weight  moved;  hence,  OD  is  less  than  AO,  the  load 
moved  when  pushing  being  greater  than  the  load  moved  when 
pulling  by  an  amount  represented  by  .\B  +  OC.  J.  J. 


HORSEPOWER-HOUR   DEFINED 

D.  G. — What  is  a  horsepower-hour?     Please  explain  fully. 

A. — The  unit  of  work  is  the  foot-pound;  it  is  equivalent  to 
overcoming  a  resistance  of  1  pound  through  a  distance  (space) 
of  1  foot.  The  simplest  example  is  the  lifting  of  a  weight  of 
1  pound  vertically  1  foot,  the  resistance  in  this  case  being  the 
pull  of  gravity  on  the  weight.  It  should  be  noted  particularly 
that  time  is  not  considered.  It  makes  no  difference  whether 
the  weight  of  1  pound  is  raised  1  foot  in  1  second  or  in  1  year, 
the  work  done  is  1  foot-pound.  Hence,  if  a  weight  of  225 
pounds  falls  a  distance  of  16  feet,  the  work  it  could  do  would 
be  225  X  16  =  3600  foot-pounds.  Power,  on  the  contrary,  is 
the  rate  of  doing  work,  and  time  is  always  considered.  The 
unit  of  power  is  1  foot-pound  of  work  performed  in  1  second. 
If  the  resistance  in  pounds  be  represented  by  r,  the  distance 
(space)  in  feet  through  which  the  resistance  is  overcome 
by  .5,  the  time  in  seconds  during  which  the  work  is  done  by  t. 

rXs 

and  the  number  of  power  units   developed  by  p,  p= . 

t 
One  horsepower  is  550  power  units;  hence,  dividing  both  sides 


of  the  equation  by  550, 


P 


=    H.   P.   : 


Dividing  both 


terms  of  the  fraction  by  60,  H.  P.  = •.     But  the 

550  (t-i-60) 
time  in  seconds  divided  by   60  is  the  time  in  minutes,   and 


letting   <  H-  60  =  r,    H.  P.  =  - 


Dividing 


60  X  550  T       33,00 

rs  -¥-  60 

both  terms  of  the  last  fraction  by  60,  H.  P.  = . 

33,000  (7-^60) 
But  the  time  in  minutes  divided  by  60  is  the  time  in  hours; 


hence,  letting  T  -h  60  =  T,.  H.  P.  = = . 

60  X  33,000  r,  1,980,000  T, 
In  other  words,  when  T,  =  1  hour,  the  product  rs  must  equal 
1,980,000  for  H.  P.  to  equal  1;  and  since  rs  is  the  number  of 
foot-pounds  of  work  performed,  a  horsepower-hour  is  1,980,000 
foot-pounds  of  work  performed  in  one  hour.  Note  that  horse- 
power-hour is  a  unit  of  work  and  not  a  unit  of  power.       J.  J. 

CALCULATION    OF   PARTIAL  PAYMENTS 

B.  D. — In  order  to  buy  out  a  business,  it  is  necessary  to 
incur  a  debt  of  $5000.  The  creditor  is  willing  to  accept  equal 
monthly  payments  at  an  annual  interest  rate  of  5^4  per  cent, 
provided  the  debt  is  paid,  together  with  the  interest,  in  not 
over  eight  years.    How  much  must  be  paid  monthly? 


A. — Let  p  =  principal; 

r  ^  rate  of  interest  for  one  of  the  equal  intervals; 

n  =  number  of  payments,  or  number  of  intervals; 

X  =  amount  paid  at  end  of  each  interval. 
Then,  by  the  United  States  rule  for  partial  payments, 
pr(l  4-  r)"  pr 


(l+r)°— 1 


1— - 


11 


(l+r)" 
1 

In   the  present  case,   p  =  15000,   r  =  0.05  -  h-  12  = ,  and 

2  2400 

71  =  8  X  12  =  96,  since  the  interval  is  one  month.    Substitut- 

11        2411 

ing  in  the  formula,  and  noting  that  1  4-  r  —  1  -| = , 

2400       2400 
11 

5000  X  ■ 

2400 

X  = =  164.496 

/  2400  \  "• 

\2411/ 
Assuming  that   $65   is  paid  each   month,   the   debt   will   be 
cleared  off  in  n  months.    Solving  the  formula  for  «, 

65  \ 


log 


.v-in- 


11 


65  —  5000  X 


log  (1  +  r) 


-  =  95.067  mos. 


log 


2400, 
Six-place  logarithms  were  used  in  these  solutions. 


METHODS  OF  CHECKING  MULTIPLICATION 

N.  R.  M. — I  have  a  great  deal  of  multiplying  to  do.  Is  there 
any  safe  method  of  determining  whether  the  product  is  cor- 
rect or  not  without  repeating  the  work? 

A. — The  method  ordinarily  used  is  that  of  casting  out  9's. 
This  is  effected  by  dividing  the  multiplicand  and  multiplier 
by  9  and  noting  the  remainders,  which  are  then  multiplied 
together  and  divided  by  9;  if  the  remainder  thus  obtained 
is  the  same  as  the  remainder  obtained  by  dividing  the  product 
by  9,  the  work  is  probably  correct;  but  if  it  is  not,  the  work 
is  wrong.  Thus,  7854  X  2905  =  22,815,870.  Here  7854  -^  9 
gives  a  remainder  of  6 ;  2905  -^  9  gives  a  remainder  of  7 ; 
6  X  7  =  42,  and  42-4-9  gives  a  remainder  of  6;  22,815,870  -^  9 
gives  a  remainder  of  6,  and  the  work  is  probably  correct.  This 
test  is  not  always  certain,  since  the  remainder  when  dividing 
by  9  may  always  be  obtained  by  adding  the  digits,  then  adding 
the  digits  of  the  sum,  etc.,  until  a  single  figure  is  obtained; 
hence,  if  one  or  more  mistakes  are  made  whereby  the  sum  of 
the  digits  (reduced  to  a  single  figure)  is  unchanged,  the  test 
fails.  Thus,  the  remainders  obtained  by  dividing  the  fore- 
going numbers  by  9  are,  respectively,  7-f8  +  5  +  4  =  24, 
and  2  -f  4  =  6;  2  -f  9  +  5  =  16,  and  1  +  6  =  7;  4  4-2  =  6;  and 
2-f2  +  8  +  l  +  5-f8  +  7  =  33,  and  3  +  3  =  6.  If  the  prod- 
uct obtained  had  been  22,815,780,  23,805,870,  22,814,970.  or  any 
one  of  numerous  other  combinations  in  which  the  sum  of  the 
digits  when  reduced  to  one  figure  is  6,  it  is  evident  that  the 
test  would  fail.  When  adding  the  digits,  no  9's  or  fig- 
ure combinations  that  obviously  make  9  should  be  added. 
In  7854,  5  4-4  obviously  make  9;  hence,  say  7  4-  8  =  15,  and 
14-5  =  6.  In  22,815,870,  8  +  1  is  obviously  9;  hence,  say 
2  4- 2 -f  5  =  9,  and  reject  it;  then  say  8  4-7  =  15,  and 
14-5  =6.  A  much  better  test,  and  one  that  is  practically 
certain,  is  to  divide  by  7.  Thus,  7854  -4-  7  gives  a  remainder 
of  0;  here  without  proceeding  further  it  is  known  at  once 
that  the  product  when  divided  by  7  must  give  a  remainder  0, 
since  one  of  the  factors  being  a  multiple  of  7,  the  product  is 
a  multiple  of  7.  Dividing  22.815,870  by  7,  the  remainder  is  0, 
showing  that  the  work  is  correct.  Consider  the  product 
7853  X  2904  =  22,805,112.  Here  7853  -h  7  gives  a  remainder 
of  6 ;  2904  -4-  7  gives  a  remainder  of  6 ;  6X6  =  36.  and  36  -=-  7 
gives  a  remainder  of  1.  Since  22,805,112  -^  7  gives  a  re- 
mainder of  1,  the  work  is  correct.  The  reader  should  apply 
the  7  test  to  the  preceding  numbers  that  were  apparently  cor- 
rect by  the  9  test,  but  were  wrong  in  reality.  J.  J. 
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NB"W  MACHINERY  AND  TOOLS 

THE    COMPLETE    MONTHLY    RECORD    OF    NEW    AMERICAN    METAL -WORKING    MACHINERY 


ROOT   &  VAN   DERVOORT   LINE 
SHELL   MACHINERY 


OF 


77114'  line  of  micrUil  vKJchiiicri/  for  use  in  performiitg  variouH 
mnehininrj  opeiations  on  slulls  has  been  developed  to  yive 
satisfdctonj  .icrvirr  under  the  unusually  severe  conditions 
which  exist  in  munition  factories.  In  working  out  the  de- 
sifins,  ftich  ■Diiifhine  has  been  made  as  simple  as  possible  be- 
(■(tusr  it  is  realized  that  the  scarcity  of  experienced  machine 
operators  will  make  it  necessary  to  employ  much  unskilled 
labor.  It  will  be  noticed  that  the  designs  of  all  machines  have 
been  standardized  as  far  as  possible,  and  the  most  noticeable 
features  are  simplicity  of  design  combined  with  exceptionally 
heavy  construction. 

The  Root  &  Van  Dervoort  Engineering  Co.,  East  Moline,  111., 
lias  designed  a  line  of  special  machinery  for  use  in  the  manufac- 
ture of  ti-inch,  S-inch  and  9.2- 


Fig.  1  shows  the  cutting-off  machine  which  is  employed  for 
removing  the  excess  metal  from  the  open  end  of  the  shell.  As 
in  all  the  Root  &  Van  Dervoort  machines,  the  spindle  is  made 
of  semi-steel  and  is  of  exceptionally  large  size.  It  is  32^» 
inches  long,  and  is  supported  by  a  front  bearing  14  inches  in 
diameter  by  S^'j  inches  long  and  a  rear  bearing  7  inches  in 
diameter  by  7  inches  long.  The  bearings  are  babbitted,  ham- 
mered and  scraped  to  fit  the  spindle  which  is  hollow, 
the  hole  being  12  inches  in  diameter.  Longitudinal  adjust- 
ment of  the  spindle  is  afforded  by  a  lock  ring  located  immedi- 
ately behind  the  front  bearing.  The  shells  have  been  drilled 
through  the  nose  and  the  nose  has  been  faced  at  the  lime  they 
are  delivered  to  the  cutting-ofT  machine.  To  provide  for  perform- 
ing the  cutting-off  operation. 


inch  howitzer  shells.  Theseare 
single-purpose  machines  which 
are  constructed  on  exception- 
ally heavy  lines  to  adapt  them 
for  the  severe  service  required 
of  machines  used  in  munition 
making  factories;  and  as  the 
design  of  each  machine  has 
been  simplified  as  far  as  pos- 
sible, it  takes  only  a  short 
time  to  teach  a  man  possess- 
ing some  mechanical  knowl- 
edge how  to  operate  these  ma- 
chines. Naturally  this  is  an 
important  matter  in  factories 
which  are  building  up  an  or- 
ganization to  turn  out  a  large 
shell  order  which  must  be 
completed  by  a  specified  time, 
and  on  which  tliere  is  likely 
to  be  a  bonus  tor  completion 
ahead  of  the  date  called  for  in 
the  contract.  ^^^*   ^'     Machine  for  cutting  off  Laxgo  End  of  ShoU 

This  line  of  shell  manufacturing  machinery  includes  machines      of    the    machine; 
for  performing  the  following  operations:     (1)  cutting  off;    (2) 
rough-  and  flnishturning;    (3)   boring;    (4)    finishing  nose  of 
shell;    (3)   machining  band  groove,  and  facing  end  of  shell  to 
reduce  it  to  standard  weight;   and    (6)   turning  copper  rifiing 
band  to  required  form.     It  will  be  seen  from  the  illustrations 
that  the  design  of  all  these  machines  follows  the  same  gen- 
eral lines,  although  certain  details  have  been  varied  to  meet 
the  requirements  of  special  operations  for  which  the  different 
machines  are   intended.     The  most  conspicuous   features  are 
the   exceptionally   heavy   construction   and    the   simplicity   of 
design.     Having 
been    designed 
with  special  ref- 
erence   to    the 
work    for   which 
they  are  intend- 
ed,    these     ma- 
chines are  capa- 
ble   of    giving 
highly     satisfac- 
tory results,  both 
as  regards  their 
rate    of    produc- 
tion   and    the 
quality     of     the 
finish    which     it 
Is    possible    to 
obtain    on    the 
shells. 


the  shell  is  centered  in  the 
spindlefrom  the  drilled  hole  in 
the  nose  and  its  longitudinal 
position  is  located  by  the 
faced  end  of  the  nose.  The 
open  end  of  the  shell  is 
clamped  by  four  screws  which 
extend  through  the  hollow 
spindle. 

The  machine  is  driven  by  a 
constant-speed    single    pulley, 
30  inches  in  diameter,  which 
carries  an  S-inch  double  belt. 
From  this  pulley  the  power  is 
transmitted      through      gears 
which  are  3  inches  face  width 
and  3  pitch.     Motion  for  the 
cross-feed    of    the    cutting-off 
tools  is  provided  by  a  roller 
chain     which     runs     over     a 
sprocket  bolted  direct  to  the 
gear  on  the  spindle  and  drives 
a  feed-rod  located  at  the  front 
this    rod    transmits    the    power    to    the 
cross-feed  screw  which  governs  the  movement  of  the  slide  car- 
rying the  cutting-off  tools.     These  tools  are  ^;  inch  wide  and 
provide  tor  cutting  to  a  maximum  depth  of  4  inches.    In  Fig.  1 
one  of  the  shells  is  shown  standing  by  the  machine,  and  the 
crop  end  which  has  been  cut  off  from  this  shell  is  shown  on 
the  floor  beside  it.     The  average  rate  of  production  on  S-incta 
shells  is  sixteen  per  hour;   the  cutting  speed  is  52  feet  per 
minute,  and  the  feed,  1/32  inch  per  revolution. 
Rough-  and  Finish-turning  Lathes 
The  lathe  shown   in   Fig.   2   was  developed   for   performing 

the  rough-  and 
finish -turning 
operations  on  S- 
inch  and  9.2-inch 
high-explosive 
shells.  Compar- 
ing the  design 
of  this  machine 
with  that  of  the 
rutting -off  ma- 
'  hine  shown  In 
Kig.  1.  it  will  be 
seen  that  the  bed 
is  the  same  In 
both  cases  ex- 
cept that  the  bed 
of  the  turning 
lathe  is  longer 
and    provided 
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ng  Operation 


with  a  pedestal  to  support  it  at  the  tailstock  end.  In  this  re- 
spect, the  cutting-off  machine  and  turning  lathe  represent  the 
two  typical  forms  of  bed  construction  employed 
In  all  the  Root  &  Van  Dervoort  machines.  As 
In  the  case  of  the  cutting-off  machine,  the  drive 
for  the  turning  lathe  is  provided  by  a  30-inch 
single  pulley  which  carries  an  8-inch  double  belt. 
The  spindle  is  also  of  similar  design,  except  that 
it  has  an  expanding  mandrel  bolted  to  its  face 
which  is  operated  by  a  Hannifin  air  chuck,  in- 
stead of  having  the  end  of  the  spindle  open  as  in 
the  case  of  the  cutting-off  machine.  The  end  of 
the  mandrel  on  the  turning  lathe  carries  a  bear- 
ing that  extends  through  the  1  11/16-inch  hole 
which  was  drilled  in  the  nose  of  the  shell  at  the 
first  operation.  This  bearing  is  centered  to  re- 
ceive the  tailstock  center,  and  provides  ample 
support  for  the  work  while  the  turning  opera- 
tion is  being  performed. 

It  has  been  mentioned  that  this  type  of  lathe 
is  used  for  both  rough-  and  finish-turning  opera- 
tions, but  the  design  of  the  carriage  on  the  ma 
chines  used  for  these  two  operations  is  slightly 
different.  On  the  machine  used  for  rough- 
turning,  the  carriage  is  made  exceptionally  wide 
and  is  fitted  with  two  toolposts.  The  tool  in  one 
of  these  posts  turns  the  straight  wall  of  the  shell;  the  second 
toolpost  is  carried  on  a  slide  that  is  guided  by  two  rollers 
which  run  in  contact  with  a  formed  plate  at  the  back  of  the 


the  desired  shape.  In  performing  the  finish-turning  operation, 
the  carriage  is  provided  with  a  single  toolpost  which  supports 
a  circular  high-speed  steel  tool.  The  transverse  position  of  the 
slide  that  carries  this  toolpost  is  governed  by  a  formed  plate 
which  extends  the  entire  length  of  the  shell.  This  plate  is 
the  same  shape  as  the  shell  so  4hat  the  finish-turning 
operation  can  be  done  at  a  single  traverse  of  the  carriage. 
Fig.  3  shows  the  lathe  tooled  up  for  rough-turning,  and  Fig.  4 
shows  a  machine  used  for  performing  the  finish-turning 
operation. 

The  method  of  chucking  provides  for  eliminating  all  eccen- 
tricity of  the  forging  by  the  roughing  operation,  so  that  the 
bore  is  brought  concentric  with  the  outside  of  the  shell.  An 
automatic  trip  throws  the  feed  out  when  the  turning  opera- 
tion has  been  completed.  For  this  purpose  a  bracket  A,  Fig.  2, 
is  bolted  to  the  bed  of  the  machine,  and  this  carries  an  ad- 
justable rod  which  engages  lock  lever  B  when  the  turning 
operation  has  been  completed.  Engagement  of  rod  A  and  lever 
B  results  in  allowing  lock-nut  lever  C  to  fall  and  open  the 
split  nut  in  the  apron,  thus  stopping  the  feed  of  the  carriage. 
After  the  trip  has  once  been  set  it  operates  automatically,  it 
being  merely  necessary  to  reengage  the  feed  by  lifting  lever  C. 
In  rough-turning,  the  average  rate  of  production  is  four  shells 


eloped  for  performing  Boring  Operation  on  Shells 


per  hour;  the  machine  operates  at  a  cutting  speed  of  45  and  70 
feet  per  minute  with  a  feed  of  1/16  inch  per  revolution.  For 
finish-turning  the  rate  of  production  is  also  four  shells  per 
hour;  the  machine  operates  at  a  cutting  speed  of  50  and  75  feet 
per  minute  with  a  feed  of  1/16  inch  per  revolution  of  the 
spindle. 

Shell  Boring'  Lathe 

For  performing  the  rough-  and  finish-boring  operations  on 
the  shells,  use  is  made  of  machines  of  the  type  shown  in  Fig.  5, 
and  reference  to  this  illustration  will  make  it  apparent  that 
the  description  which  has  already  been  given  of  the  bed,  head- 
stock  and  spindle  of  the  cutting-off  and  turning  machines,  also 
applies  to  the  boring  machines;  it  will  also  be  evident  that  the 
carriage  on  the  boring  machines  is  furnished  with  the  same 
feed  trip  mechanism  that  is  used  on  the  turning  lathes.  The 
hollow  spindle  is  provided  with  a  three-jaw  collet,  shown  in 
Fig.  6,  which  is  operated  by  a  Hannifin  air  chuck.  The  shells 
are  pushed  into  this  collet  and  the  drilled  nose  is  located  over 


Close  View  of  Lathe  tooled  up  for  perfo 
Operation 


ing  Finish-turning 


lathe  bed,  and  the  transverse  movement  of  the  tool  afforded  In 
this  way  provides  for  rough-turning  the  nose  of  the  shell  to 


Fig.  6.     Type  of  Collet  used  to  hold  Work  on  Boring  Machine 
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a  plug,  while  the  faced  end  of  the  nose  strikes  against  a  dis- 
tance stop;  then  when  the  air  chuck  closes,  the  shell  is  auto- 
matically centered  at  both  ends,  ready  for  the  boring  opera- 
tions to  be  performed. 

The  advantage  gained  by  removing  all  eccentricity  from  the 
outside  of  the  shell  becomes  apparent  when  the  work  has  pro- 
gressed to  the  point  where  the  shells  are  ready  to  be  bored, 
as  having  a  uniform  outside  surface  enables  the  shell  to  be 
held  rigidly  and  reduces  the  amount  of  metal  which  must  be 
removed  during  the  boring  operation.  Reference  to  Figs.  5 
and  7  will  make  it  evident  that  an  unusually  heavy  boring- 
bar  is  used,  the  bar  being  made  from  a  cast  steel  section, 
4  by  4  inches  in  size.  It  will  also  be  noticed  that  two  cross- 
slides  are  provided  on  the  carriage  to  afford  a  rigid  support 
for  the  bar;  the  front  slide  is  guided  by  a  master  plate  at  the 
back  of  the  lathe  which  provides  for  obtaining  the  requircl 
contour  for  the  inside  of  the  shell,  and  the  rear  slide  simply 
serves  to  steady  the  boring-bar.  The  cutting  tool  is  mounted 
at  the  extreme  end  of  the  bar  and  a  stream  of  cutting  com- 
pound is  directed  against  the  work,  the  volume  being  sufficient 
to  wash  away  all  chips. 


Fig.  7.     Close  View  of  Boring-bar  set  up  on  Machine 

The  preceding  description  applies  to  the  machine  used  for 
the  rough-boring  operation,  but  a  similar  type  of  machine  is 
employed  for  finish-boring  the  shells.  The  two  boring  opera- 
tions follow  each  other  and  come  between  the  rough-  and  finish- 
turning  operations  on  the  outside  of  the  shell.  This  provides 
for  removing  the  marks  made  by  the  serrated  Jaws  of  the 
collet.  The  average  rate  of  production  for  rough-boring  is 
four  shells  per  hour  and  the  work  is  done  at  a  speed  of  50  and 
75  feet  per  minute,  with  a  feed  of  1/16  inch  per  revolution. 
For  flnish-boring,  the  rate  of  production,  cutting  speed  and 
feed  nrt^  thr  shiiic  as  for  rough-boring. 


facing  Sh^ll  to  Required   Length 


Nose  Finishing  Machine 

A  close  view  of  the  tools  on  the  machine  developed  for  use 
in  finishing  the  nose  of  the  shells  is  shown  in  Fig.  S.  This 
machine  is  of  almost  exactly  the  same  general  design  as  the 
cutting-off  machine,  except  that  the  cantilever  bed  is  about 
twelve  inches  longer.  The  spindle  is  fitted  with  the  same  type 
of  three-Jaw  collet  that  is  used  on  the  boring  machine,  as 
shown  in  Fig.  6,  and  provides  for  holding  the  shell  with  the 
nose  out.  The  carriage  carries  two  tools,  mounted  on  a 
cross-slide  which  has  two  stations.  The  first  tool  finish- 
bores,  reams,  and  faces  the  nose  of  the  shell,  after  which  the 
slide  is  moved  over  to  bring  the  second  tool  Into  the  operating 
position.  This  is  a  Murchey  collapsible  lap  used  for  thread- 
ing the  hole  in  the  nose  of  the  shell  to  receive  the  fuse.  The 
average  rate  of  production  on  this  machine  is  ten  shells  per 
hour,  the  cutting  speed  is  25  feet  per  minute,  and  the  feed 
1/14  inch  per  revolution. 

Band  Seat  Turnlnsr.  Waving  and  Under-cutting-  Machine 

The  Hoot  &  Van  Dervoort  machine  for  turning,  waving  and 
under-cutting  the  band  seat  in  shells  is  shown  in  Fig.  9;  it 
is  of  the  same  general  design  as  the  nose  finishing  machine 
shown  in  Fig.  8,  except  that  a  four-station  hand-operated  turret 


Fig.   10.     Close  View  of  Tools  used  on  Machine  shows  is  Fig.  t 

is  provided  in  place  of  a  two-station  cross-slide.  The  tools  for 
machining  the  band  seat,  which  are  carried  on  the  turret, 
are  supplemented  by  a  tool  on  the  carriage  which  is  used 
for  cutting  off  the  shell  to  exactly  the  required  length. 
There  are  four  sets  of  tools  in  the  turret  for  operating  on  the 
band  groove,  and  the  method  of  chucking  the  shell  is  exactly 
the  same  as  that  used  in  the  rough-  and  finish-l)oring  opera- 
tions. A  close  view  of  the  tool  equipment  is  shown  in  Fig.  10, 
and  the  operations  performed  on  these  tools  are  (1)  cutting 
the  band  seat,  which  is  done  by  a  cutter  A  of  the  required 
width:  (2)  removing  excess  metal  between  waves,  which  is 
done  by  a  set  of  six  tools  B.  the  form  of  the  waves  being  ob- 
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tained  by  a  hardened  roller  C 
on  the  turret  which  runs  in 
contact  with  cam  D  on  the 
face  of  the  spindle;  (3)  un- 
der-cutting, which  is  done  by 
two  tools  E  mounted  on  the 
toolpost  and  formed  to  the 
required  angle  of  the  under- 
cut, the  in  and  out  movement 
of  the  tools  being  effected  by 
turning  a  small  worm  and 
worm-wheel  F ;  (4)  finishing 
tlie  waves,  which  is  done  by  a 
formed  tool  (J,  the  movement 
of  which  is  controlled  by  a 
hardened  roller  which  runs 
against  the  cam  on  the  face 
of  the  spindle.  It  was  men- 
tioned in  the  foregoing  that  a  tool  was  provided  on  the  car- 
riage for  the  purpose  of  cutting  off  the  shells  to  exactly  the 
required  length.  This  tool  is  shown  at  H  in  Fig.  10.  For  the 
entire  sequence  of  operations  performed  on  this  machine,  the 
average  rate  of  production  is  Ave  shells  per  hour.  The  ma- 
chine operates  at  a  cutting  speed  of  40  feet  per  minute  and 
the  feed  is  controlled  by  hand. 


Fie- 


reaming  powder  pocket;  (5) 
boring,  facing  and  threading 
nose  of  shell;  (6)  finish-turn- 
ing body  and  nose  of  shell; 
(7)  pressing  on  copper  band; 
IS)  turning  copper  band;  and 
(9)  marking  shell.  The  ma- 
chines are  made  in  different 
sizes  and  have  capacities  for 
handling  shrapnel  and  high- 
e.xplosive  shells  up  to  6  inches 
in  diameter.  The  average  rate 
of  production  for  each  ma- 
chine is  given  in  the  accom- 
panying table,  these  produc- 
tion figures  being  taken  from 
the  time  sheets  of  a  plant 
which  has  been  using  the  ma- 
chines continuously  over  a  period  of  three  months. 

Fig.  1  shows  the  machine  used  for  cutting  off  the  end  of 
the  shell  forgings  to  reduce  them  to  standard  lengths;  the 
machines  developed  for  machining  the  band  groove,  facing  the 
end  of  the  shell  to  reduce  it  to  standard  weight,  machining  the 

PRODUCTION  ON  3.3-INCH  BRITISH  SHRAPNEL  SHELLS 


utting   oft    Oiien   End   of   SheU   Forgings 


HORNE-DALE-BROWN   SHELL   MANU- 
FACTURING  MACHINERY 

The  machines  described  in  the  joUowing  article  were  origi- 
nally developed  by  a  ■well-known  firm  of  machinery  builders 
for  use  in  working  on  a  contract  for  shells  ivhich  it  has  taken 
from  one  of  the  European  belligerents.  But  the  results  ob- 
/(lined  nith  the  mnehines  have  been  SO  satisfactory  that  it  has 
hi-eii  ileciiled  In  pliiee  them  on  the  market.  The  design  of 
eiirh  iiiiii-liine  is  (/iiite  simple.  SO  that  an  unskilled  operator 
(■(III  sddti  he  taught  to  run  it.  and  all  of  the  machines  are 
riiiullii  I  (instructed  to  stand  up  under  the  severe  service  which 
is  iixiiiillii  met  with  in  munition  factories. 

This  article  describes  a  line  of  single-purpose  shell  manu- 
facturing machines  which  have  been  designed  to  withstand  the 
wear  and  tear  of  continuous  service  in  munition  factories.  As 
a  large  part  of  the  machining  operations  on  shells  are  likely 
to  be  performed  by  unskilled  labor,  these  machines  have  been 
made  as  simple  and  as  nearly  fool-proof  as  possible.  They  are 
manufactured  by  a  well-known  firm  of  machinery  builders 
which  is  working  on  a  large  contract  for  shells;  and  this 
concern  decided  to  build  special  machines  for  its  work,  because 
of  the  difficulty  of  securing  early  deliveries  from  manufac- 
turers of  machine  tools.  The  experience  of  this  firm  in  build- 
ing machinery,  combined  with  the  study  which  its  engineers 
liave  made  of  the 
problems  connected 
with  shell  manufac- 
ture, has  resulted  in 
the  development  of 
machines  which  are 
particularly  well 
suited  to  the  require- 
ments of  the  work  for 
which  they  are  in- 
tended. 

The  Home,  Dale, 
Brown  Co.,  Inc.,  545 
W.  Washington  Boule- 
vard, Chicago,  111., 
has  the  sales  agency 
for  this  line  of  shell 
machinery,  which  in- 
cludes tools  for  (1) 
cutting  off  shell  forg- 
ings to  length;  (2) 
rough-turning  and 
facing;  (3)  machin- 
ing, waving  and 
under-cutting  band 
seat;   (4)  boring  and 


Cutting  off  end Cutting-off  machine 

First  rough-turn  face Roughing  lathe 

Second    rough-turn,    finish-       Roughing  lathe 

face  end  and  finish-turn  | 

from  Ijase  end  up  to  end 

of  band  groove 
Groove,  wave  and  under-cut     Grooving  machine 

Bore  and  ream Drill  press  | 

Bore,  face  and  tap  nose . . .        Nose  end  lathe 
Finish-turn  body  and  nose  Finish-turning    lathe 
Press  copper  band  on  shell      Banding  machine 

Turn  copper  band Copper  band  turning 

machine  , 

Stamp    Stamp  rolls         I 


1.3 

6.0 

10.0 


3.0 
3.0 
3.0 

4.0 
0.5 
0.4 

0.1 

Uachii 


Fig.    2.     Machine   for  rough-turning   Outside   of   SheUs 


nose  of  the  shell,  and  finish-forming  the  outside  of  the  nose 
are  also  of  the  same  general  design.  In  other  words,  the  de- 
signs of  all  the  machines  in  which  the  work  is  held  in  the 
chuck  are  the  same.  It  must  be  understood,  however,  that  the 
designs  of  the  carriage  and  cross-slide  on  the  different  ma- 
chines are  varied  to  meet  the  requirements  of  the  particular 
operations  for  which  each  is  intended.  It  will  be  evident  from 
Fig.  1  that  these  machines  are  of  compact  design  and  massive 
construction,  and   that  all   parts  are  built  without  overhang 

so  that  chatter  and 
vibration  are  practi- 
cally eliminated.  The 
entire  operating 
mechanism  is  gov- 
erned by  a  central- 
ized control,  and  is 
so  simple  that  an  un- 
skilled workman  may 
soon  be  taught  to 
operate  the  machine. 
Fig.  3  shows  the 
type  of  spindle  con- 
struction which  is 
employed,  and  refer- 
ence to  this  illustra- 
tion will  show  that 
the  spindle,  chuck 
and  air  control — with 
the  exception  of  the 
piping — are  of  unit 
construction.  The 
spindle  is  made  of 
steel,  and  by  having 
the  driving  gear  lo- 
cated at  a  point  mid- 
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way  between  the  bear- 
ings, the  strain  is  equal- 
ized as  far  as  possible. 
The  bearings  are  9',^ 
indies  in  diameter  by 
6  inches  long  and  are 
lined  with  babbitt.  The 
chuck  is  of  the  double- 
acting  type,  and  is  in- 
stantaneous and  posi- 
tive in  operation.  All 
parts  subjected  to  ex- 
ceptionally severe  ser- 
vice are  made  of  tool 
steel  and  hardened.  The 
machine  is  driven  by  a 


Fig.  3.     Spindle  of  Cutting-off  Machii 


nd  other  Machines  of  this  Typ. 


through  it.  The  tail- 
stock  is  provided  with 
two  screw^s  for  adjust- 
ing the  center;  one  of 
these  has  a  coarse 
thread  for  fast  move- 
ment and  the  other  a 
fine  thread  for  tighten- 
ing. Three  traverse  and 
three  coarse  feeds  are 
provided,  and  provision 
has  been  made  for  hand 
feed  in  both  directions. 
All  gears  in  the  aprou 
are  made  of  steel  with 
the    exception    of    the 


pinion  which  is  located  beneath  the  driving  gear,  and  the 
driving  shaft  runs  in  bronze  bushed  bearings.  All  working 
parts  are  carefully  protected  from  chips  and  dirt,  but  the 
guards  are  designed  in  such  a  way  that  tho  mechanism  is 
accessible  for  oiling;  all  parts  which  are  subjected  to  wear  are 
provided  with  means  of  making  adjustment. 

The  cutting-off  machine  is  equipped  with  two  cross-slides 
actuated  by  means  of  a  right-  and  left-hand  screw,  which  may 
be  operated  by  hand  or  driven  by  power,  three  rates  of  power 
feed  being  available.  The  toolpost  on  each  of  these  slides  is 
cast  integral  with  the  slide,  and  i.s  designed  to  give  exactly  the 
proper  angle  to  the  tool.  The  clamps  are  made  of  hardened 
tool  steel  with  a  spring  release.  The  position  of  the  carriage 
on  the  bed  is  adjusted  by  means  of  the  handwheel  at  the  end 
of  the  bed.  A  fixture  is  shown  at  the  end  of  the  machine 
which  is  used  for  quickly  setting  the  shell  to  the  proper  dis- 
tance in  the  chuck.  It  will  be  seen  that  the  machine  is  fur- 
nished with  a  lubricant  pump  which  is  of  the  geared  type  and 
is  located  beneath  the  cast-iron  pan  that  forms  an  integral  pari 
of  the  feet  and  legs  of  the  machine.  The  time  required  for 
cutting  off  the  3.3-inch  shells  is  1.3  minute. 

KouKhlnp  Lathe 

For  performing  the  rough-turning  operations  on  the  shells, 
the  type  of  machine  shown  in  Fig.  2  is  employed.  It  will  be 
evident  that  this  lathe  is  rigidly  constructed  to  meet  the  severe 
service  for  which  it  is  intended.  The  spindle  is  6  inches  in 
diameter  in  the  front  bearing  and  4  inches  in  diameter  in  the 
rear  bearing;   and  it  has  a  hole  I'-j   inch  in  diameter  bored 


worm-gear  which  is  made  of  bronze. 

The  turning  is  done  in  three  operations  and  the  machines 
for  taking  the  roughing,  intermediate  and  finishing  cuts  are 
practically  the  same.  The  chief  difference  lies  in  the  fact  that 
the  lathes  for  roughing  are  provided  with  one  gear  reduction 
on  the  spindle,  while  the  lathe  for  performing  the  second 
roughing  operation  is  driven  direct  by  means  of  a  pulley  on 
the  spindle.  The  floor  space  occupied  by  these  machines  is 
7  feet  by  3  feet,  6  inches.  In  turning  3.3-inch  British  shells, 
the  roughing  cut  requires  six  minutes  and  the  intermediate 
cut  ten  minutes,  while  the  finishing  cut  is  done  in  four  min- 
utes. In  this  connection  it  may  be  mentioned  that  the  finishing 
cut  is  taken  after  the  various  operations  have  been  performed 
on  the  band  groove,  powder  pocket  and  nose  end  of  the 
shell. 

Machine  for  Boring  and  Reaming'  Powder  Poclcet 

For  use  in  boring  and  reaming  the  powder  pocket  a  single- 
spindle  drill  press  has  been  developed  which  is  illustrated  in 
Fig.  6.  In  working  out  the  design  of  this  machine  particular 
attention  has  been  paid  to  the  development  of  a  rigid  con- 
struction which  would  be  capable  of  preserving  the  alignment 
of  the  spindle  and  table  under  exceptionally  severe  conditions 
of  service.  It  will  be  seen  that  the  machine  is  built  with  a  one- 
piece  column  and  base  casting;  and  the  spindle  is  made  of 
chrome-vanadium  steel,  carefully  heat-treated  to  take  full  ad- 
vantage of  the  physical  properties  of  the  metal.  The  spindle 
bearings  are  lined  with  phosphor-bronze,  and  the  spindle  is 
driven  by  a  single  pulley  31  inches  in  diameter,  which  carries 
a  6-inch  double  belt,  so  that  ample  bearing  is  provided.     Both 


Fig.  4.     Machine  for  turning  Copper  Band  on  ShcUs 


Fig    5.      Markirr  M.   v."-  '"-•  «t»mpll>«  Shell* 
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hand  and  power 
feed  are  furnished, 
the  power  feed  be- 
ing of  the  friction 
type  so  that  it  may 
be  quiclily  engaged 
and  released;  hand 
feed  is  controlled 
by  a  wheel  24 
inches  in  diameter. 
~  ^  W^^    I^P^        Automatic     trips 

M  T  '^^^^^^K        provide   for   releas- 

I  tl  il^  K         ''^^  ^^^  power  feed. 

I  vl  '^^  m  On  3.3-inch  British 

■   v'B  ^^L  K  shells     the     boring 

^   'K^   '"  J^^       U  and  reaming  of  the 

powder  pocket  can 
be  completed  in 
three  minutes. 
Finishing  the  Nose 
It  will  be  recalled 
that  in  referring  to 
the  general  char- 
acteristics of  the 
Home  -  Dale  -  Brown 
shell  machinery, 
the  statement  was 
made  that  the  ma- 
chine for  boring, 
facing  and  tapping 
the  nose  of  shells 
was  of  the  same 
general  design  as 
the  cutting-off  ma- 
chine illustrated  in 
Pig.  1.  This  will  be 
readily  understood 
by  comparing  Figs. 
1  and  7,  which  show 
these  two  machines. 
Reference  to  the  latter  illustration  will  reveal  the  tact  that  a 
vertical  turret  is  provided  on  the  cross-slide;  this  turret  has 
three  stations  and  the  turret  tools  divide  the  work  as  follows: 
(1)  bore  hole  and  face  end  of  nose;  (2)  form  inside  radius; 
and  (3)  tap  hole.  The  turret  has  been  designed  in  such  a 
way  that  it  operates  rapidly  and  is  sufficiently  rigid  to  main- 
tain accurate  alignment.  The  machine  is  equipped  with  both 
hand  and  power  teed,  the  former  being  operated  by  large  liand- 
wheels,  while  any  of  three  rates  of  power  feed  are  available. 
A  geared  pump  furnishes  lubricant  for  the  tools;  it  is  located 
beneath  the  cast-iron  pan  on  the  machine.  The  average  time 
required  for  machining  the  nose  of  British  3.3-inch  shells  is 
three  minutes. 

Copper  Band  Turning-  Machine 
For  turning  the  copper  rifling  band  on  the  shells,  the  ma- 
chine shown  in  Fig.  4  has  been  developed.    This  is  of  the  con- 
tinuous turning  type;  the  operator  loads  and  unloads  the  ma- 
chine  while  the   copper   band   is   being  turned.     The   formed 


Fig.   6.     Vertical  Drill  Press  designed  for 
boring  and  reaming  Powder  Pocket 


turning  tool  is  held  in  a  vertical  position  on  the  carriage,  and 
it  can  be  quickly  taken  out  for  grinding;  special  means  are 
provided  for  rapidly  resetting  the  tool  after  it  has  been  sharp- 
ened. During  the  operation  of  turning  the  copper  band  and 
loading  the  machine,  it  is  unnecessary  for  the  operator  to  leave 
his  position  at  the  front  of  the  carriage.  The  magazine  which 
has  a  capacity  for  four  shells,  is  rotated  in  a  vertical  position 
and  stops  automatically  when  the  shell  is  in  alignment  with 
the  cliuck  and  centering  device.  With  his  right  hand  the  opera- 
tor raises  the  lever  on  the  centering  device,  and  this  pushes 
the  shell  into  the  chuck;  then  with  his  right  hand,  he  operates 
an  air  valve  and  the  shell  is  chucked  ready  for  turning  the 
band  groove.  A  single  turn  of  the  handwheel  on  the  carriage 
then  brings  the  turning  tool  into  the  working  position,  after 
which  the  cross-feed  is  thrown  in. 

While  the  band  is  being  turned  on  this  shell,  the  operator 
removes  the  finished  shell  and  places  an  unturned  shell  in  the 
magazine.  When  the  copper  band  has  been  turned  on  the 
shell  held  in  the  chuck,  the  feed  is  thrown  out  by  an  automatic 
trip,  after  which  the  tool  is  run  back  by  hand,  the  chuck 
opened,  and  the  centering  device  pushed  back;  the  magazine 
is  then  rotated  to  bring  another  shell  into  the  operating  posi- 
tion. The  chuck  jaws  are  made  of  hardened  steel  and  the  end 
of  the  shell  engages  a  centering  device  which  assists  in  locat- 
ing it  properly  in  the  chuck.  This  cycle  of  operations  has  been 
performed  five  times  a  minute  when  making  a  test  run  on  3.3- 
inch  shells,  but  the  average  rate  of  production  is  0.4  minute 
per  shell. 

Marking:  Machine 

For  marking  the  shells,  the  equipment  shown  in  Fig.  5  has 
been  developed.  The  bed  of  this  tool  consists  of  two  parts, 
i.  e..  a  base  and  top  which  are  joined  at  the  center  line  of  the 
shell  and  held  together  by  four  bolts.  Two  of  these  bolts  are 
furnished  with  springs  adjusted  to  the  proper  tension  to  raise 
the  top  when  the  bolts  are  released.  The  main  shaft  of  the 
machine  carries  a  stamping  roller  and  operating  lever,  and 
two  lower  shafts  carry  rollers  upon  which  the  shell  rests.  The 
shafts,  bearings  and  rollers  are  made  of  tool  steel,  hardened 
and  ground.  The  machine  operates  rapidly;  the  operator  puts 
in  a  shell  with  one  hand,  and  with  the  other  he  pulls  down 
the  lever  which  rotates  the  marking  roller  that  stamps  all 
required  notations  on  the  wall  of  the  shell.  On  this  operation, 
the  average  rate  of  production  for  3.3-inch  shells  is  0.1 
minute. 


Fig.  7.     Machine  for  boring,  facing  and  tapping  Nose  of  Shell 


BRYANT   RADIATOR   NIPPLE   TURNING 
MACHINE 

0.  Bryant,  Sons  &  Co.,  Buffalo,  N.  Y.,  specialists  in  radiator 
manufacturing  machinery,  have  recently  perfected  the  ma- 
chine shown  in  the  accompanying  illustrations  for  the  auto- 
matic turning  of  radiator  nipples.  These  nipples  are  made 
of  malleable  iron  castings,  varying  from  l^^  inch  to  21,4  inches 
diameter,  and  from  I14  to  l],i<  inch  in  length.  They  are  cored 
out  so  that  the  walls  are  about  3/16  inch  thick.  Fig.  1  shows 
the  approximate  proportions  of  one  of  these  nipples,  and  the 
turning  operation  consists  of  machining  the  cylindrical  out- 
side surface,  which  is  usually  slightly  convex  or  "crowned" 
like  a  pulley.  The  amount  of  metal  removed  is  from  1/16  to 
3/32  inch  on  the  diameter.  The  nipple  castings  are  fed  into  a 
chute  and  are  automatically  chucked,  turned  and  ejected  at 
the  rate  of  from  1200  to  ISOO  a  day,  the  output  of  the  machine 
varying  with  the  size  of  the  nipples  and  the  quality  of  the  iron. 
Figs.  2  and  3  show  the  front  and  rear  views  of  the  machine, 
and  Fig.  4  shows  a  partial  end  view. 

The  spindle  that  carries  the  nipple  to  be  turned  runs  length- 
wise of  the  machine  in  the  two  bearings  that  may  be  seen  in 
Pigs.  2  and  3,  and  the  entire  drive  of  the  machine  is  received 
on  this  spindle  from  an  overhead  countershaft  belted  to  the 
large  spindle  pulley.  From  the  extreme  end  of  this  spindle, 
rotation  is  carried  to  the  worm-shaft  below,  and  from  this 
worm-shaft  power  is  taken  for  performing  the  entire  cycle  of 
operations.  Referring  now  to  Fig.  3,  it  will  be  seen  that  on 
the  worm-shaft  there  is  a  clutch  to  start  or  stop  rotation.  Mid- 
way of  the  length  of  this  shaft  is  a  pulley  that  drives  a  lubri- 
cant pump  beneath  it.     On  the  extreme  left  end  of  this  shaft 
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Fig.    1.     Typo  of  Radiator  Nippio   turned   on   Machino 

is  the  worm  that  meshes  with  a  worm-wheel  mounted  on  a 

shaft  at  right  angles  to  the  front  shaft.    From  the  latter  shaft 

the  carriage  traversing  and  chucking  mechanisms  are  operated. 

The  turning  slide  is  located  on  the  wide  bracket  that  may 


which  there  is  a  roll  hearing  against  a  former  plate.  A  con- 
cealed spiral  spring  keeps  the  block  up  against  the  former 
plate,  and  this  plate  is  shaped  to  give  any  degree  of  crowning 
desired. 

It  is  necessary,  at  the  end  of  the  turning  operation,  to  pro- 
vide means  for  removing  the  tail-center  from  the  work,  and 
allowing  the  nipple  to  drop  out.  This  is  done  by  the  square 
column  that  may  be  seen  extending  above  the  frame  of  the 
machine  in  Figs.  2  and  3.  The  column  carries  a  cylindrical 
weight  at  the  top  and  is  raised  by  a  cam  on  the  worm-wheel 
shaft.  The  column  is  slotted  to  receive  a  stud  passing  at 
right  angles  through  the  tail-center,  and  as  this  slot  is  in- 
clined, the  raising  of  the  column  causes  the  stud,  and  hence 
the  center,  to  be  withdrawn.  When  it  is  dropped,  the  center 
is  advanced  quickly  into  the  nipple,  holding  it  firmly  for 
the  turning  operation.  The  weight  on  the  square  column  that 
operates  the  tail-center  helps  to  "seat"  the  work  quickly  on  the 
centers.  Both  centers  are  cone  shaped;  the  live  center  is 
toothed  for  driving  and  the  tail-center  is  mounted  on  ball 
bearings. 

When  the  nipple  drops  from  the  centers,  it  falls  into  a  chut« 


Fig.   2.     Front   View  of  Bryant  Radiator  Nipple   Turning   Machino 

be  seen  bolted  to  the  column  of  the  machine  at  the  center  In 

Fig.  3.     On  the  shaft  that  is  driven  by  the  worm-wheel,  there 

is  a  cam  that  acts  on  one  end  of  the  bell-crank  that  may  be 

seen  Just  above  it.    The  upper  end  of  this  bell-crank  carries  a 

link   that   is   attached   to   the   tool-slide.     A 

spiral  spring,  that  may  also  be  seen  in  this 

view,  serves  to  keep  the  slide  as  far  to  the 

left  as  possible  when  it  is  not  being  operated 

by  the  cam.     Thus,  under  the  action  of  the 

cam,  the  slide  is  carried  to  the  right;  and 

by  means  of  the  spring,  it  is  withdrawn. 

From  this  point  the  operation  of  the  ma- 
chine can  best  be  followed  by  referring  to 
Fig.  4.  The  nipples  run  down  a  chute  from 
the  front,  and  they  are  prevented  from  drop- 
ping into  the  working  position  by  the  feed 
slide  shown  in  Fig.  2  directly  at  the  center 
of  the  upper  part  of  the  machine.  This  slide 
is  kept  normally  forward,  intercepting  the 
string  of  nipples  except  when  it  is  with- 
drawn to  permit  a  new  nipple  casting  to  be 
fed.  This  slide  is  actuated  by  a  lever  At  the 
front  of  the  machine,  and  its  action  is  se- 
cured from  a  segment  cam  that  may  be  seen 
on  the  worm-wheel  shaft  in  Fig.  2.  The  tool 
is    clamped    in    a    tool-block    at    the    top    of 


Fig.   3.     Opposite   Side  of  Machine  ahown  in   Fig.   » 

and  runs  out  at  the  left-hand  side  of  the  machine,  as  viewed 
from  Fig.  2.  This  chute  is  perforated  so  that  the  chips  turned 
from  the  nipple  drop  through  into  a  drawer  that  may  be  seen 
through  the  rectangular  opening  at  the  sides  of  the  machine. 


Fig. 
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This  drawer  may  be 
removed  and  emptied 
of  chips  from  time  to 
time,  thus  promoting 
the  maintenance  of 
a  cleanly  condition 
and  neat  appearance 
with  a  minimum  of 
care  and  attention. 

This  machine  is 
entirely,  automatic 
in  operation  except 
for  the  filling  of  the 
feed  chute  with  the 
nipple  castings.  The 
rate  of  production  is 
very  high,  varying, 
of  course,  with  the 
size  and  character  of 
the  nipples  which  are 
being  turned,  but  the 
average  is  from  1200 
to  1800  nipples  per 
day. 


Fig.  1.     Excelsior  Automatic  Grinding  and  Polishing  M; 


working  on  Stove  Tops 


EXCELSIOR   GRINDING   AND   POLISHING 
MACHINE 

For  use  in  grinding,  surfacing  and  polishing  flat  or  convex 
castings  or  metal  plates,  or  for  performing  these  operations  on 
pipe,  the  Excelsior  Tool  &  Machine  Co.,  E.  St.  Louis,  111.,  has 
recently  placed  on  the  market  the  machine  shown  in  the  ac- 
companying Illustrations.  While  it  can  be  used  for  finishing 
a  variety  of  products,  it  is  especially  adapted  for  the  work  of 
stove  manufacturers.  Fig.  1  sliows  the  machine  engaged  in 
grinding  stove  tops,  and  for  this  purpose  use  is  made  of  both 
the  upper  and  lower  carriages  which  provide  longitudinal  and 
transverse  feed  to  pass  the  work  under  the  wheel.  Fig.  2 
shows  the  machine  equipped  with  a  pipe  polishing  attachment. 
Fig.  3  shows  an  end  view  of  the  machine,  which  illustrates  the 
way  in  which  the  feed  mechanism  and  the  exhaust  fan  are 
connected  to  the  driving  shaft. 

In  working  out  the  design  of  the  machine,  attention  has 
been  paid  to  the  combination  of  efliciency  and  flexibility,  and 
while  all  parts  of  the  mechanism  have  been  constructed  to 
witlistand  severe  service  and  to  prevent  damage  from  abrasive 
dust,  these  results  liave  been  obtained  without  reducing  the 
efficiency  of  the  automatic  features  in  any  way.  The  starting 
and  stopping  of  the  carriages,  shifting  them  to  any  desired 
location,  altering  the  speed,  stroke  or  feed,  regulating  the 
pressure  of  the 
wheel  on  tlie  work, 
lifting  the  wheel  off 
the  work  or  adjust- 
ing it  to  any  desired 
height,  are  changes 
that  can  be  instantly 
made  while  the  ma- 
chine   is   in    motion. 

Each  movable  part 
is  so  constructed  that 
when  the  machine  is 
started  and  the  feeds 
engaged,  they  will  be 
automatically  re- 
leased at  the  end  of 
the  travel,  which 
avoids  damage  from 
carelessness  on  the 
part  of  the  operator. 
The  main  swing 
frame  is  supported 
on  roller  bearings 
which  allow  a  free 
and    easy   movement 


over  the  work.  Ad- 
justments for  regu- 
lating the  belt  ten- 
sion are  provided, 
and  the  pressure  of 
the  grinding  wheel 
on  the  work  — 
which  should  be 
about  25  pounds — is 
regulated  by  a  slot- 
ted weight  mounted 
on  a  balancing  bar. 
The  grinding  w^heel 
on  the  machine- 
should  be  carefully 
balanced  in  order 
that  it  may  run  true 
without  a  tendency 
to  set  up  vibration; 
the  size  of  the  wheel 
is  12  inches  in  diam- 
eter by  2  inches  face 
width,  and  it  is  GO 
grain,  O  grade.  It 
will  be  seen  that  a 
dust  hood  is  provided  to  carry  away  all  dirt  and  dust.  Means 
are  provided  for  accurately  setting  the  wheel  so  that  it  will 
not  drop  below  a  specified  minimum  level,  and  when  the  ma- 
chine has  been  properly  adjusted  in  this  way  the  wheel  may 
be  lifted  off  the  work  and  locked  without  stopping  the  machine. 
An  adjustable  slotted  roller  casting  on  the  left-hand  end  of 
the  spindle  is  used  to  raise  the  grinding  wheel  off  the  work 
at  the  end  of  each  stroke  by  rolling  on  suitable  wedges  which 
are  adjusted  for  the  travel  of  the  lower  carriage.  The  travel 
of  the  lower  truck  can  be  adjusted  anywhere  from  12  to  60 
inches  by  setting  the  reverse  stops  on  the  right-hand  rod  under 
the  truck;  the  rod  on  the  left-hand  side  has  similar  stops 
which  provide  for  regulating  the  feed  of  the  upper  truck. 
These  stops  should  always  be  released  and  adjusted  last;  other- 
wise the  pins  on  the  ratchet  will  interfere.  These  pins  are 
made  to  bend  before  sufficient  strain  is  applied  to  break  the 
ratchet  casting.  Beneath  the  ratchet  feed  there  is  a  "bumper" 
mechanism  which  engages  the  spring  stops  on  both  sides; 
this  "bumper"  must  always  be  released  and  set  after  the  proper 
travel  of  the  carriage  has  been  established,  after  which  the 
stops  may  be  set. 

Fig.  2  shows  the  machine  equipped  with  a  pipe  polishing 
attachment  which  is  constructed  in  such  a  way  that  it  may  be 
put  in  place  or  removed  from  the  machine  in  twenty  minutes. 
It  consists  of  an  angle  iron  support  to  which  are  clamped  the 

headstock  and  tail- 
stock.  The  machine 
is  adapted  for  work- 
ing on  i^,  ^i  or  1 
inch  pipe  in  lengths 
from  6  inches  to  60 
inches.  Two  rest 
brackets  hold  the 
pipe  in  line  with  the 
centers  and  assist  in 
quickly  inserting  or 
removing  the  pipe; 
and  two  clamp  brack- 
ets are  set  to  release 
the  feed  at  each  end 
of  the  work.  After 
the  attachment  has 
been  set  for  working 
on  pipe  of  a  specified 
length  and  the  feed 
has  been  started  iii 
either  direction,  the 
feed  is  stopped  and 
the  wheel  raised  au- 
tomatically. 


■ith  Pipe  Grinding 
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The  upper  carriage  Is  oper- 
ated by  the  set  of  worm-gears 
belted  to  the  lower  shaft,  and  to 
hold  the  lower  carriage  in  the 
proper  position  a  lock  bracket 
is  fastened  to  a  large  angle  iron 
that  clamps  the  lower  carriage 
wheel.  The  engaging  shifter 
in  front,  which  operates  the 
lower  carriage,  should  always 
be  locked  when  polishing  pipe. 
In  grinding  pipe,  the  work  re- 
volves at  350  revolutions  per 
minute  in  a  direction  opposite 
to  that  in  which  the  grinding 
wheel  runs;  the  feed  across  the 
pipe  is  at  the  rate  of  91/.  inches 
per  minute.  The  travel  of  the 
lower  truck  is  58  feet  per  min- 
ute. These  speeds  may  be  cut 
in  half  by  shifting  the  driving 
belt  on  the  cone  pulley.  The 
cross-feed  of  the  upper  truck  Is 

changeable,  rates  of  %,  %,  %  and  1  inch  feed  for  each  stroke 
of  the  truck  being  available.  The  quantity  of  work  produced 
on  the  machine  naturally  depends  on  the  area  and  shape 
of  the  castings,  the  smoothness  of  finish  required,  and 
the  type  of  grinding  wheel  with  which  the  machine  is 
equipped. 


Fig. 


End   Viow   of   Machine   ihowing   Arrangomont  of  Drive  to 
Feed  Mechanism  and  Exhauat  Fan 


MANNING,   MAXWELL   &   MOORE   MA- 
CHINERY FOR  RIFLE  MANUFACTURE 

To  meet  the  requirements  of  factories  engaged  in  the  manu- 
facture of  military  rifles,  Manning,  Maxwell  &  Moore,  Inc., 
1 19  W.  40th  St.,  New  York  City,  is  now  marketing  a  line  of  ma- 
chines, the  designs  of  which  have  been  carefully  worked  out 
to  make  them  suitable  for  performing  machining  operations 
on  various  rifle  parts.  Machines  of  this  type  are  in  use  in  the 
Kddystone  plant  of  the  Remington  Arms  Co.,  which  is  prob- 
ably one  of  the  most  efficiently  equipped  rifle  factories  in  the 
world,  as  the  engineers  who  directed  the  selection  and  installa- 
lion  of  the  equipment  were  al)le  to  beneflt  by  experience  gained 
ill  organizing  other  factories  for  producing  the  same  product. 
'I'lie  machines  are  being  manufactured  by  the  Reed-Prentice 
Co..  Worcester,  Mass. 

Single-tool  Elfle  Barrel  Turnlner  Machine 

The  machine  used  for  turning  rifle  barrel  forgings  is  of  the 
form  shown  in  Fig.  1.    It  will  be  evident  from  this  illustration 
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flection,  and  that  the  transverse 
position  of  this  steadyrest  must 
also  be  controlled  from  the 
master  plate  at  the  back  of  the 
lathe.  The  machine  is  capable 
of  finish-turning  a  rifle  barrel 
in  twenty  minutes. 

Multiple-tool  Rifle  Barrel 
Turnlner  Machine 
In  the  manufacture  of  mili- 
tary supplies  of  all  kinds,  the 
necessity  for  employing  labor 
saving  devices  and  means  for 
turning  out  the  work  as  rapid- 
ly as  possible  is  even  more  im- 
portant than  in  general  lines  of 
manufacture,  because  of  the 
time  clauses  which  exist  in 
most  contracts,  and  on  ac- 
count of  the  scarcity  of  labor 
which  has  been  created  by  an 
abnormal  demand.  With  the 
view  of  cutting  down  the  time 
required  to  turn  rifle  barrel  forgings,  it  was  decided  to  pro- 
duce an  automatic  lathe  equipped  with  a  multiple  system  ot 
tool-blocks.  Reference  to  Fig.  2  will  make  it  evident  that  this 
machine  has  five  tool-blocks,  and  as  a  result,  it  is  only  neces- 
sary for  each  tool  to  travel  a  distance  slightly  in  excess  of  six 
inches  to  complete  the  operation  of  turning  a  30-inch  rifle 
barrel  As  in  the  case  of  the  single-tool  machine,  the  form  of 
the  work  is  controlled  by  a  master  cam  which  governs  the  trans- 
verse movement  ot  the  tool-slides,  but  the  use  of  this  multiple- 
tool  system  reduces  the  time  of  turning  a  barrel  from  twenty 
minutes  to  approximately  two  and  one-half  minutes.  On 
the  Lee-Enfield-Remington  rifle  barrel,  after  the  bore  has  been 
drilled  and  countersunk,  it  is  put  in  a  grinding  machine  and 
spotted  in  the  center  to  form  a  bearing  for  the  roll  on  the 
steadyrest  used  on  the  lathe  shown  in  Fig.  2.  For  rough- 
turning,  the  work  is  rotated  at  335  R.  P.  M.,  with  a  feed  of 
0  026  inch  per  revolution  and  a  cut  of  \i  inch  on  the  diameter. 
The  actual  time  required  to  turn  one  barrel  Is  two  and  one- 
half  minutes,  which  includes  putting  in  the  work  and  setting 
the  machine. 

In  a  general  way,  the  design  of  the  machine  follows  stand- 
ard practice  in  lathe  construction,  but  the  carriage  supporting 
the  tools  is  fitted  with  an  automatic  trip,  and  when  the  tools 
have  been  fed  to  a  point  where  the  turning  operation  is  com- 
pleted this  trip  automatically  releases  the  carriage  so  that  a 
counterweight  may  return  it  to  the  starting  position,  and  the 
automatic   feed   is   stopped.     The   machine   has  a   pump   for 


that    its  general   features   are   those   of   a   lathe,   so   that   the      delivering   lubricant   to   the   work,   five   delivery    tubes  being 
present  description   mav   properly   be  contlned   to   the   means      provided  for  supplying  oil  to  each  ot  the  tools.    As  In  the  case 

of  the  single-tool  ma- 


provided  for  auto- 
matically turning 
the  barrel  to  the  re- 
quired shape.  This 
is  accomplished  by 
having  a  master 
plate  at  the  back  of 
the  lathe,  w'iilch 
moves  the  cross-slide 
In  and  out  so  that 
the  tool  always  takes 
a  cut  of  just  the  re- 
quired depth  to  pro- 
vide for  turning  the 
barrel  to  the  re- 
quired form.  As  the 
barrel  forgings  are 
more  than  30  inches 
long  and  quite  slen- 
der, it  will  be  evi- 
dent that  the  use  of 
a  steadyrest  is  neces- 
sary   to    prevent    de- 


Fig.    1.     Singlo-tool  Rifle  Barrel  Turninr  Machine 


chine,  provision  Is 
made  for  supporting 
the  work  with  back- 
rests, and  It  will  be 
seen  that  two  back- 
rests are  provided, 
although  one  is 
ample,  except  in  the 
case  of  very  long 
barrels. 

External  Tliread  Mlll- 
Intr  Machine 
For  threading  the 
breech  end  of  a  rifle 
barrel  to  screw  Into 
the  receiver,  an  ex- 
ternal thread  milling 
machine  has  been  de- 
veloped which  is  11- 
Instrated  in  Fig.  3. 
This  illustration 
shows    the    different 
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parts  of  the  mech- 
anism so  clearly 
that  a  brief  descrip- 
tion will  suffice  to 
give  the  reader  a 
clear  understanrt 
Ing  of  the  machine 
It  will  be  seen  that 
in  general  the  de 
sign  follows  that  of 
a  lathe,  the  ma 
chine  being  pro 
vided  with  a  geared 
head  and  lead 
screw  for  travers 
ing  the  carriage 
along  the  bed.  Sup 
ported  on  the  car 
riage  there  is  a 
single  thread  mill- 
ing cutter,  and  the 
work   is   held   in   a 


Fig.  2.     Multiple-tool  Eifle  Barrel  Turning  Machine 


collet  in  the  spindle  so  that  it  may  be  rotated  at  the  required 
speed.     A  swing  stop  is  provided   for  locating  the  barrel   in 


3%  R-  P.  M.,  and  the  cutter  runs  at 
of  production  on  this  operation  is 
hour. 


in  Fig.  3,  but  this 
machine  is  used  for 
milling  the  internal 
thread  in  rifle  re- 
ceivers to  provide 
for  screwing  the 
barrel  into  place. 
Except  for  the  fact 
that  the  spindle  is 
furnished  with  a 
suitable  fixture  for 
holding  the  re- 
ceiver —  instead  of 
liaving  the  breech 
end  of  the  barrel 
extend  through  the 
spindle — the  design 
is  the  same  as  that 
of  the  external 
threading  machine. 
In  this  machine  the 
work  is  rotated  at 
800  R.  P.  M.  The  rate 
sixteen    to    twenty    per 


Tig.  3.     External  Thread  Milling  Machine  for  threaiiinir  Eifle  Barrels 

the  correct  position  in  the  collet.     The  rate  of  production  is 
eight  to  ten  barrels  per  hour.     It  will  of  course  be  evident 
that  by  gearing  the  machine  to  obtain  the  proper  relation  be- 
tween  the    speed    of 
rotation  and  rate  at 
which  the  carriage  is 
traversed    along    the 
bed,  a  thread  of  the 
desired   lead  will  be 
obtained ;    also,    pro- 
vision   is    made    for 
setting    the    cutter- 
spindle    at    any    re- 
quired angle  to  mill 
the  thread. 

Internal  Thread  Mill- 
ing- Machine 
The  machine 
shown  in  Fig.  4  is 
of  essentially  the 
same  design  as  the 
external  thread  mill- 
ing   machine     shown  Fig.  6.     Machine  designed  for  Use 


Pig.   4.     Internal  Thread  Milling  Machine  for  threading  Eifle  Receivers 

Barrel  Chambering  Machine 

Hand  screw  machines  have  been  commonly  used  for  cham- 
bering rifle  barrels, 
and  in  many  ways 
they  were  capable  of 
giving  very  satisfac- 
tory results;  but  for 
doirig  this  work  a  set 
of  eight  turret  tools 
is  required  and  the 
ordinary  hand  screw 
machine  is  fitted 
with  a  turret  con- 
taining only  six 
holes.  Of  course  It 
would  be  an  easy 
matter  to  substitute 
a  suitable  turret,  but 
in  building  a  ma- 
chine for  chamber- 
ing large  numbers  of 

hining  Chamber  in  Eifle  Barrels  rifle      barrels,      Other 
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modifications  of  de- 
sign suggested  them- 
selves, and  the  ma- 
chine shown  in  Fig. 
5  represents  the  re- 
sult of  an  effort  to 
construct  a  special 
tool  for  doing  this 
work.  It  win  be 
evident  from  the  il- 
lustration that  the 
muzzle  end  of  the 
barrel  is  secured  in 
a  collet  in  the  spin- 
dle, which  is  oper- 
ated by  the  long 
hand-lever  at  the  ex- 
treme left  of  the  ma- 
chine. The  breech 
end  of  the  barrel  is 
supported  in  a  bush- 
ing in  the  steadyrest 
and  the  turret  pro- 
vides for  holding 
eight  tools.  The  ar- 
rangement of  the 
pump  and  piping  for  delivering  cutting  compound  to  the  tool 
is  clearly  illustrated. 

Llg-ht  Automatic  Lathe  for  Bolt  Turnlngr  and  Squaring 

After  the  rifle  bolt  has  been  centered  it  is  sent  to  the  auto- 
matic lathe  for  turning  the  body  and  squaring  down  the  In- 
side of  the  lever  portion.  This  work  is  performed  by  the  use 
of  a  special  tooling  arrangement  whereby  two  tools  are  simul- 
taneously used  on  the  body,  while  a  single  tool  supported  in  a 
back  arm  tool-holder  is  operating  on  the  side  of  the  lever. 
This  machine  is  of  the  automatic  type,  the  only  attention  it 
requires  from  the  operator  being  that  of  replacing  the  work 
between  centers  and  engaging  the  feed.  The  machine  then 
does  the  turning  and  facing,  automatically  disengages  the 
feed,  and  withdraws  the  tools  from  tlie  work  to  prevent  scor- 
ing while  the  carriage  automatically  returns  to  its  starting 
position.  The  compact  design  has  made  the  machine  very 
rigid,  which  is  essential  to  successful  operation  on  this  class 
of  work. 

Cam  Facing-  Lathe 

The  work  of  facing  the  cams  on  rifle  bolts  can  be  advan- 
tageously done  on  the  machine  shown  in  Fig.  6,  which  has  been 
developed  for  this  purpose.     A  special  mechanism  is  used  for 


Machine   for  turnioff  Ca 


Biflo   Bolts 


controlling  the  move- 
ment of  the  cutter 
that  produces  the 
locking-cams  on  the 
bolts,  and  a  special 
feeding  mechanism 
moves  the  cutter 
through  the  required 
distance  per  revolu- 
tion of  the  work.  As 
shown  in  Fig.  6,  the 
cross-slide  which  car- 
ries the  cam  facing 
tool  is  operated  by 
means  of  a  cam  A 
held  on  the  rod  pass- 
ing along  the  front 
of  the  machine.  This 
cam  has  two  projec- 
tions corresponding 
with  the  two  lugs  on 
the  bolt,  and  the 
cross-slide  is  kept  in 
contact  with  It  by 
heavy  springs,  one 
of  which  is  shown  at 


li.  The  facing  of  the  cams  is  accomplished  by  a  wide  parting 
tool  held  in  the  toolpost  of  the  lathe  and  operated  by  a  cam 
also  held  on  the  lead-screw.  This  cam  is  shown  at  C  and  runs 
In  contact  with  a  roller  D  that  operates  a  series  of  fulcrum 
levers  which,  in  turn,  act  upon  a  ratchet  feeding  flnger  that 
rotates  the  ratchet  dial  E.  This  dial  is  connected  to  the  tool- 
slide  screw  and  moves  the  tool  in  against  the  work  at  the  rate 
of  about  0.0005  inch  per  cut,  that  is,  the  tool-slide  is  moved 
over  0.001  inch  per  revolution  of  the  work.  As  there  are  two 
cam  surfaces  to  cut,  the  cut  on  each  cam  surface  would  be. 
of  course,  half  that  amount.  The  work  is  rotated  at  30  R.  P.  M. 
and  the  rate  of  production  is  from  twenty  to  twenty-flve 
per  hour. 

Semi-automatic  Lincoln  Type  Miller 

A  number  of  the  parts  of  military  rifles  are  flnished  by  mill- 
ing, and  for  performing  this  work,  the  semi-automatic  Lincoln 
type  miller  shown  In  Figs.  7  and  8  is  now  being  built.  The  design 
of  this  machine  is  practically  standard,  with  the  exception 
of  the  table  mechanism  by  means  of  which  the  work  is  fed 
under  the  cutter,  after  which  the  table  is  dropped  sutTiciently 
so  that  the  work  clears  the  cutter  as  the  table  is  automatically 
returned  to  the  starting  point.  After  the  table  is  returned,  it 
again  rises  to  the  operating  position  and  then  stops  until  the 


Fig.  7.     Lincoln  MiUcr  with  Automatic  Food  and  Table  Rotur 


Fi(.   8.     Oppoiito  Side  of  Lincoln  llUl<r  thoirn  in  Fie.   7 
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operator,  who  is  in  charge  of  a  battery  of  machines,  has  re- 
moved the  finished  piece,  substituted  a  fresh  blank,  and  thrown 
in  the  feed  trip  to  reengage  the  feed  gears.  Lubrication  is 
taken  care  of  by  means  of  a  pump  and  piping. 

The  best  understanding  of  the  way  in  which  the  machine 
operates  will  be  gained  by  referring  to  Fig.  8,  which  shows 
the  rear  view  of  the  machine  shown  in  Fig.  7.  In  this  illus- 
tration, stop  A  is  used  for  limiting  the  distance  through  which 
the  table  travels,  this  stop  being  set  to  allow  the  table  to  drop 
just  after  the  work  has  passed  from  under  the  cutter.  The 
table  is  pivoted  at  the  front  end,  and  the  dropping  of  the  rear 
end  to  enable  the  work  to  clear  the  cutter  is  effected  by  means 
of  a  cam  mechanism  located  beneath  the  table.  Then  when  the 
table  has  been  returned  to  the  starting  point,  it  engages  an- 
other stop  which  brings  the  cam  once  more  into  operation, 
with  the  result  that  the  table  is  lifted  back  into  the  working 
position. 

All  gears  are  completely  guarded  so  that  danger  of  injury  to 
the  operator  is  avoided.  An  improvement  has  been  made 
in  the  method  of  adjusting  the  position  of  the  head  spindle 
and  cone  pulley,  the  design  being  such  that  when  a  change  is 
made  in  the  setting,  the  belt  tension  is  automatically  regulated 
to  the  desired  point.  The  fixtures  are  usually  designed  to  hold 
two  rows  of  pieces  and  the  cutters  are  mounted  on  an  arbor 
supported  on  centers,  so  that  the  whole  set  of  cutters  can  be 
removed  and  ground  and  then  put  back  on  the  machine  with- 
out loss  of  time  in  resetting  the  tools. 

These  are  manufacturing  machines  which  have  been  de- 
signed to  take  advantage  of  principles  that  have  proved  their 
efficiency  by  the  successful  results  obtained  with  machines  of 
similar  construction  used  in  manufacturing  automobile  parts 
and  other  products  where  rapid  production  and  accuracy  are 
points  of  primary  importance. 


PERSONS-ARTER   MAGNETIC   CHUCKS 

The  increasing  use  of  grinding  machinery  and  the  greater 
demand  for  magnetic  chucks  for  holding  work,  has  led 
the  Persons  -  Arter 
Machine  Co., 
Worcester,  Mass.,  to 
place  a  line  of  mag- 
netic chucks  on  the 
market.  In  this 
article  the  rotary 
style  magnetic 
chuck  is  shown  in 
Fig.  1,  and  the  con- 
struction is  well  il- 
lustrated in  Fig.  2. 
In  addition  to  the 
rotary  style  chuck, 
a  flat  type  of  chuck 
is  also  being 
brought  out.  The 
rotary  chuck  can 
be      furnished      in 


Fig.    1.     F-P-M  style   C   Turrpt    Tool-holder  set   up 


Fig.   2.     Cross-sectional  View   showing  Construction   of   Chuck 

the  chuck  is  a  strong  feature,  and  comprises  one  of  the  reasons 
for  its  high  magnetic  power.  The  air  gap  between  the  two 
poles  is  filled  with  a  non-magnetic  expanding  metal  composed 
of  bismuth,  antimony  and  lead.  The  chuck  consists  of  but 
three  principal  parts,  namely,  the  baseplate,  the  shell  which 
comprises  one  of  the  poles,  and  the  core  that  forms  the  sec- 
ond pole.  The  two  pole  castings  are  made  of  a  special  mag- 
netic steel  that  is  cast  to  the  desired  shape.  This  metal  has 
a  permeability  nearly  equal  to  the  best  Swedish  iron. 

The  coils  are  two  in  number,  as  may  be  seen  in  the  cross- 
sectional  view.  Fig.  2,  and  are  very  nearly  the  same  diameter 
as  the  chuck.  By  using  but  two  coils,  it  is  possible  to  wire 
them  in  series  for  220- volt  current  or  in  parallel  for  110-volt 
current.  These  coils,  after  being  wound  and  covered,  are 
dipped  in  a  high  insulating  compound  and  made  water-proof. 
The  leads  from  the  coils  run  through  a  cored  section  of  the 
baseplate  to  the  collector  rings  on  the  bottom  of  the  chuck,  as 

shown  in  Fig.  2. 
The  space  around 
the  magnetic  coils 
is  filled  with  an  in- 
sulating compound 
of  wax;  and  the 
ends  of  the  leads 
are  soldered  into 
bushings  that  are 
driven  into  the  col- 
lector rings,  thus 
giving  a  good  con- 
nection. The  col- 
lector rings  are 
mounted  in  a  fiber 
ring,  which,  in 
turn,  is  fastened  to 
the  chuck  base.  The 
chuck    is    mounted 


diameters  from  6'/i  to  24 1^  inches;   and  the  flat  style  chuck 
is  made  in  sizes  varying  from  5  by  5%   inches  to  13  by   51 

inches.  The  prin- 
cipal features 
claimed  for  the 
Persons  -  Arter 
magnetic  chuck 
are  simplicity  of 
construction,  low 
current  consump- 
tion and  high 
magnetic  power. 

From  the  illus- 
tration Fig.  2,  it 
will  be  seen  that 
there  are  but  two 
poles  in  the  entire 
chuck  face.  This 
face  formation  of 


on  the  spindle  of  the  grinding  machine  through  a  spindle  plate 
that  is  screwed  to  the  under  side  of  the  chuck. 

Between  the  spindle  plate  and  the  baseplate  of  the  chuck 
there  is  a  brass  insulator  disk  that  prevents  any  magnetism 
from  leaking  into  the  chuck  spindle.  Surrounding  the  entire 
chuck  near  the  top  face  is  a  water  guard  or  flange  whose  pur- 
pose it  is  to  keep  the  lubricating  compound  away  from  the 
chuck  and  grinding  machine  spindle.  In  recent  tests  that 
were  made  with  a  12-inch  rotary  chuck  taking  60  watts,  it  was 
found  that  a  disk  having  an  area  of  1  square  inch,  resisted  a 
pull  of  190  pounds.  It  was  also  found  that  this  pulling  power 
was  equally  well  exerted  either  at  the  edge  of  the  chuck  or  at 
the  center. 


F-P-M   TURRET   TOOL   HOLDER 

Reference  to  Figs.  1  and  2  will  make  it  evident  that  the 
F-P-M  turret  tool-holder,  which  has  recently  been  placed  on  the 
market  by  the  McCrosky  Reamer  Co.,  Meadville.  Pa.,  is  vir- 
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Fig.  2.     Close  View  of  Style  C  Turret  Tool-holder  with  Cut-off  Tool  at  Front 

tually  a  combination  of  four  tool-holders  Into  a  lathe  turret. 
Small  bits  are  employed,  which  are  made  of  high-speed  steel, 
so  that  advantage  is  talten  of  the  economy  obtained  through 
the  use  of  tool-holders;  and  the  provision  of  mechanism  for 
indexing  the  F-P-M  tool-holder  to  bring  successive  tools  Into 
the  operating  position  enables  it  to  perform  the  function  of  a 
lathe  turret.  The  tool-holder  is  made  in  two  types  known  as 
styles  C  and  D.  Style  C  is  provided  with  three  square  bits  and 
a  cut-off  tool,  and  style  D  is  furnished  with  two  square  bits  and 
a  tut-off  tool;  each  style  is  made  in  four  different  sizes  which 


primary  requisites  of  a  tote  box  are  strength,  durability  and 
a  shape  that  permits  of  close  nesting  for  convenience  in  trans- 
portation and  storage.  The  New  Britain  tote  boxes  are  made 
from  18  gage  sheet  steel  and  are  of  one-piece  construction 
except  for  the  handles  which  are  of  16  gage  stock,  folded 
double  to  afford  a  comfortable  hand-hold  and  welded  in  place. 
The  box  is  constructed  of  a  single  piece  of  sheet  metal,  the 
sides  being  folded  over  onto  the  end,  which  is  formed  by  turn- 
ing up  the  bottom.  The  edges  of  the  stock  at  the  sides  and 
ends  are  turned  over  to  form  hems,  which  precludes  the  possi- 
bility of  injury  to  a  workman's  hands  through  careless  han- 
dling. By  folding  the  edges  of  the  stock  over  to  form  the  top 
edge  of  the  box,  the  corners  are  much  stronger  because  the 
metal  is  of  quadruple  thirkness  at  these  points.     This  quad- 


Fig.  3.     r-P-M  stylo  E  Turret  for  Internal  Work 

take  square  bits  5/16,  3/8.  7/16  and  1/2  inch  in  size.  The 
attachment  is  mounted  upon  the  compound  rest  in  the  same 
way  that  an  ordinary  toolpost  is  secured,  making  it  unneces 
sary  to  remove  the  compound  rest  from  the  cross-slide. 

Fig.  3  shows  what  is  known  as  the  F-P-M  style  E  turret 
which  is  designed  to  meet  the  requirements  of  inside  work 
such  as  drilling,  boring  and  reaming.  This  attachment  may 
be  quickly  secured  to  the  compound  rest  in  the  same  way  that 
the  styles  C  and  11  turret  toolposts  are  attached.  The  index- 
ing plunger  operates  automatically  when  the  clamping  liandle 
is  tightened  or  loosened.  Unless  otherwise  specifled,  the  turret 
is  furnished  with  five  holes.  The  turret  is  6Vj  inches  in  diame- 
ter and  tlie  holes  are  I'l  inch  in  diameter. 

NEW  BRITAIN   TOTE   BOXES 
An  addition  to  the  lino  of  shop  furniture  made  by  the  New 
Britain  Machine  Co.,  64  Bigelow  St.,  New  Britain,  Conn..  Is  the 
type  of  tote  box  shown  in  the  accompanying  illustration.    The 


Tote   Boxes   made   by   the   New   Britain   Machine    Co. 

ruple  thickness  is  obtained  because  the  side  hem  is  continuous 
and  runs  under  the  end  hem  at  each  corner.  The  high  loca- 
tion of  the  handles  permits  close  nesting,  and  a  hole  is 
punched  in  each  handle  for  convenience  in  pulling  the  box 
along  the  floor  with  a  hook.  On  account  of  the  one-piece  con- 
struction, the  box  is  liquid-tight;  all  laps  and  folds  on  the 
ends  are  electrically  welded,  forming  a  box  that  will  be  found 
very  convenient  and  of  unusual  durability. 


FENN   TAPPING  MACHINE 
The  No.  1  tapping  machine  which  forms  the  subject  of  the 

following  description  is  a  recent  product  c'  Mv  Vonr.  M^e   Co. 


No.  1  Faun  Tappinr  Madilne  with  Friction  Itrin 


714 


MACHINERY 


April,  1916 


516  Asylum  St.,  Hartford,  Conn.     This  little  ma- 
chine Is  suitable  for  tapping  holes  up  to  3/16  inch 
in  diameter.     A  feature  of  the  design  is  that  the 
spindle  is  driven  forward  and  reversed  by  friction, 
making  the  operation  so  sensitive  that  the  break- 
age of  taps  Is  reduced  to  a  minimum.    The  posi- 
tion of  the  friction  rolls  is  adjustable,  which  af- 
fords a  simple  means  of  making  speed  changes  and 
allows  the  operator  to  back  out  the  tap  at  a  greatly 
increased   speed.     With    a   countershaft   speed    of 
300  R.  P.  M.,  the  minimum  speed  of  the  spindle 
Is   225   R.   P.    M.,    and    the    maximum    speed,    600 
R.    P.   M.    Any   speed    may   be   obtained    by   ad- 
Justing  the  position  of  the  friction  rolls.    The  principal  dimen- 
sions   of    the    machine    are    as    follows:    maximum    distance 
from  chuck  to  table,  3%  inches;  distance  from  upright  to  cen- 
ter of  spindle,  3  inches;  speed  of  countershaft,  300  R.  P.  M.; 
available  spindle  speeds,  from  225  to  600  R.  P.  M.;  and  weight 
of  machine  and  countershaft,  62  pounds. 


Fig. 


ENTERPRISE   BENCH  DRILL 

The  No.  1  "Emco"  bench  drill  which  has  recently  been  de- 
veloped by  the  Enterprise  Machinery  Co.,  32-34  South  Clinton 
St.,  Chicago,  111.,  is  particularly  adapted  to  the  requirements 

of  shops  doing  tool  and 
experimental  work,  al- 
though it  is  also  suitable 
for  many  lines  of  light 
manufacturing  work.  The 
spindle  is  supported  in 
double  bearings,  and  the 
feed  rack  and  pinion 
have  cut  teeth.  The  spin- 
dle is  counterbalanced  by 
a  weight  inside  the  col- 
umn of  the  machine.  The 
illustration  shows  the 
standard  equipment  fur- 
nished, and  it  will  be 
seen  that  this  includes 
an  attached  countershaft 
and  a  V-block  which  is 
substituted  for  the  table 
when  the  machine  is  used 
for  drilling  transverse 
holes  In  shafts  or  other 
cylindrical  work.  This 
drill  is  adapted  for  run- 
ning at  speeds  from  1500 
to  5000  revolutions  per  minute.  The  principal  dimensions  are 
as  follows:  maximum  travel  of  spindle,  3%  inches;  maximum 
adjustment  of  table,  4  inches;  swing,  9-!4  inches;  capacity,  for 
driving  drills  up  to  %  inch;  and  weight,  48  pounds. 


Arrangement    of   Chaaer   Guides 
Elckert-Shafer  Threading  Die 

illustrated  and  described  herewith.  The  chasers  have  the 
necessary  radial  movement  to  enable  the  die  to  open  after  the 
threading  operation  has  been  completed,  and  they  are  sup- 
ported by  a  cam  ring  throughout  their  entire  length  and  w^idth. 
The  chasers  slide  between  hardened  and  ground  guides,  and 
are  supported  by  carriers  which  have  a  groove  in  the  outer 
end  for  the  positive  opening  cam.  This  cam  is  of  the  face  type 
and  is  milled  on  the  under  side  of  the  cam  ring  which  is  lo- 
cated in  the  closed  position  by  two  hardened  locking  pins  that 
slide  in  hardened  bushings  and  engage  hardened  plugs.  The 
action  of  the  locking  pins  is  entirely  independent  of  the  rest 
of  the  die  mechanism  so  that  the  die-head  is  allowed  to  come 
to  the  back  position  before  closing.  The  die-head  is  driven  by 
three  hardened  rollers  which  are  located  at  the  extreme  out- 
side of  the  shank  head  in  order  to  eliminate  torsional  strains. 
The  floating  die  has  a  lateral  float  of  from  %  to  Vi  inch 
according  to  the  size  of  the  die,  and  is  provided  with  an  ad- 
justing ring  by  means  of  which  all  the  float  may  be  taken  up 
and  the  die  made  to  cut  threads  as  short  as  3/32  inch.  By 
means  of  this  float,  any  error  in  the  camming  of  automatic  or 
semi-automatic  machines  is  taken  up  by  the  die-head;  and 
when  used  in  hand  machines,  the  operator  is  able  to  watch 
the  float  and  so  tell  when  he  is  forcing  the  die  or  when  he  is 
letting  it  drag.  In  this  way  a  conscientious  operator  will  be 
able  to  prevent  spoiling  any  work,  as  well  as  opening  the  die 


No.  1  Bench  DriU  huilt  by  Enter- 
prise Machinery  Co. 


RICKERT-SHAFER  AUTOMATIC  THREAD- 
ING   DIE 

The  Rlckert-Shafer  Co.,   1302  Peach   St.,   Erie,  Pa.,  has  re- 
cently added  to  its  line  the  Boehm  automatic  threading  die 


SECTION   X-Y-Z 


Fig.  4.     Views  showing  Arrangement  of  Cam,  Driving  Rollers,   Opening 
Springs,    etc. 

before  the  proper  length  of  thread  has  been  cut.  These  die- 
heads  are  made  in  eight  sizes  which  have  capacities  for  thread- 
ing work  from  "i  inch  up  to  2V2  inches  in  diameter.  They  may 
be  provided  with  or  without  float,  and  a  taper  attachment  may 
be  furnished. 


Fig.   1.     Rickert-Shafer  Automatic  Threading  Di( 


FRANKLIN  MOORE   ELECTRIC  HOIST 
The  Franklin  Moore  Co.,  Winsted,  Conn.,  is  now  manufac- 
turing a  line  of  motor-driven  hoists  which  are  built  in  sizes 
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having  capacities  of  from 
500  up  to  10,000  pounds.  A 
noteworthy  feature  is  that 
each  size  of  hoist  is  fur- 
nished with  a  different  size 
of  motor  which  gives  exact- 
ly the  required  amount  of 
power  to  lift  the  maximum 
load  at  an  efficient  speed, 
but  does  not  add  unduly  to 
the  weiKht.  The  mechanism 
of  these  hoists  has  also  been 
very  carefully  designed  so 
that  they  are  capable  of 
operating  at  a  high  effi- 
ciency. The  hoist  is  com- 
pactly built,  thus  effecting  a 
material  saving  in  space, 
particularly  in  the  amount 
of  head  room  required. 
The  hoist  built  with  a 
plain  trolley  has  a  complete  weight  of  225  pounds,  which 
makes  the  operation  of  the  trolley  very  easy.  It  has  steel 
gears  with  cut  teeth,  which  operate  in  an  oil  bath  so  that 
ample  lubrication  is  insured.  The  rope  drum  is  supported  on 
roller  bearings,  and  the  hoist  is  supplied  with  a  floor-operated 
controller,  an  automatic  stop,  and  both  mechanical  and 
solenoid  brakes. 

Owing  to  certain  mechanical  features,  the  DC  type  of  hoist 
is  capable  of  giving  exceptionally  satisfactory  results  in  foun- 
dries. The  method  of  control  makes  it  possible  to  raise  and 
lower  the  load  to  within  a  small  fraction  of  an  inch  of  the 
required  position,  and  the  control  operates  without  the  least 
shock  which  would  have  a  tendency  to  destroy  molds.  This 
hoist  is  of  the  hook  type,  but  can  be  furnished  with  a  plain, 
geared,  or  motor-driven  trolley,  with  either  floor  or  cab  control. 


Electri 


RIVETT  SELF-CENTERING  BUSHING 
CHUCK 

The  difl^culty  of  securing  a  chuck  for  adequately  holding  thin 
bushings  for  boring  or  internal  grinding  has  led  to  the  develop- 
ment of  a  self-centering  bushing  chuck  by  the  Rivett  Lathe  & 


Tig.    1.     Flan,   Side   and    Cross-seotional  Views   of   Solf-ocntorinff   Chuck 

Grinder  Co.,  Brighton,  Boston,  Mass.  This  chuck,  which  is 
shown  in  the  accompanying  illustrations,  is  designed  to  take 
a  bushing  of  a  given  size  and  hold  it  from  the  outside  In  such 
a  manner  that  distortion  is  impossible.  It  has  two  Jaws,  the 
total  travel  of  which  is  not  over  1/16  inch.  Turning  the  chuck 
wrench  moves  both  jaws  simultaneously,  and  the  bushing  Is 
thus  automatically  centered  and  powerfully  gripped  by  the 
chuck. 

Referring  to  Fig.  1.  the  construction  and  operation  of  this 
chuck  may  be  followed.  The  body  is  of  cast  iron;  and  the 
two  clnick  jaws  are  very  deep,  having  in  the  case  of  the  chuck 


shown,  a  bearing  of  2%  inches  on  the  bushing  to  be  held.  The 
jaws  slide  in  the  wide  slot  cut  through  the  body  of  the  chuck. 
At  right  angles  to  the  travel  of  the  jaws  are  the  two  spindles 
through  which  the  movement  of  the  jaws  is  secured.  Spin- 
dle A  is  the  one  from  which  the  chuck  jaw  operation  is  se- 
cured. This  spindle  is  turned  through  the  medium  of  the 
socket  wrench  shown  beside  the  chuck  in  Fig.  1.  The  outer 
ends  of  this  spindle  are  fitted  closely  in  the  body  of  the  casting, 
while  the  central  section  is  slightly  eccentric,  so  that?  as  the 
spindle  is  turned,  the  jaw  through  which  this  spindle  passes 
will  be  reciprocated.  It  should  be  explained  that  the  hole 
through  this  jaw  is  relieved  vertically  so  that  the  eccentricity 
of  spindle  A  moves  the  chuck  in  a  longitudinal  direction  only. 
The  reciprocation  of  the  second  jaw  is  secured  through  spin- 
dle B.  This  spindle,  it  will  be  noted,  is  a  short  one  and  fits 
closely  in  the  jaw,  extending  a  slight  distance  on  each  side. 
The  ends  of  this  spindle  li  are  connected  with  spindle  A  by 
means  of  links  C.  The  sections  of  spindle  A  over  which  links 
C  fit  are  eccentric  but  in  an  opposite  direction  from  the  eccen- 
tricity of  the  central  portion  of  spindle  A.  As  these  links  fit 
closely  over  the  eccentric  portion  of  spindle  A,  any  rotation 
of  this  spindle  im- 
parts a  longitudi- 
nal movement  to 
links  C.  Because 
the  eccentricity  of 
the  link  bearings 
is  opposite  to  that 
of  the  central  sec- 
tion of  the  spin- 
dle, it  is  obvious 
that  when  the  ec- 
centric section  of 
spindle  A  throws 
the  jaw  forward, 
the  links  C,  and 
consequently  spin- 
dle B,  are  pulled 

,  ,         .      I,        ,  Fig.    2.     Rivett   Seir-centerint   Buibinf   Chuck 

toward  spindle  .1. 

and  thus  the  second  jaw  is  closed  in  simultaneously  with  the 

first  one. 

The  jaw  opening  motion  is,  of  course,  exactly  the  opposite 
in  action.  In  the  finished  chuck,  this  mechanism  is  entirely 
enclosed,  as  Fig.  2  shows,  so  that  there  is  no  chance  for  injury 
or  misuse.  The  features  of  this  chuck  are  simplicity  of  opera- 
tion, compact  and  foolproof  form,  and  powerful  and  non- 
distorting  grip  upon  the  work.  The  chuck  is  intended  for  use 
on  any  lathe  or  grinder,  and  is  fitted  by  means  of  threads  that 
engage  the  spindle  nose  of  the  machine  on  which  it  is  to  be 
used.  Two  sizes  are  at  present  on  the  market,  the  maximum 
of  which  is  the  one  shown,  that  takes  bushings  up  to  2  9/16 
inches  external  diameter.  The  smaller  size  accommodates 
bushings  up  to  •%  inch  diameter.  It  is  apparent  that  this 
chuck  will  not  hold  work  that  does  not  run  uniform  in  diame- 
ter. For  sizes  smaller  than  the  minimum  size  of  the  chuck, 
split  cast-iron  bushings  are  employed. 


PAJARO  MAGNIFYING  MIRROR 
For  the  use  of  toolmakers  and  machinists,  the  Pajaro  Mfg. 
Co..  Erie.  Pa.,  has  developed  a  magnifying  mirror  that  Is  used 
In  obtaining  a  clear  view  of  work  or  tools  which  cannot  other- 
wise be  seen  without  straining  the  eyes  or  getting  into  an  un- 
comfortable position.    The  mirror  is  2  3  16  inches  in  diameter 


Magnif.vinf   Xii 
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capacity  for  drilling  in  steel,  up  to  3/32  inch;  capacity  for 
drilling  brass,  bronze  and  soft  alloys,  up  to  13/64  inch;  and 
weight,  15%  pounds. 


Tig.  2.     Back  View  of  Mil 


showing  Handle  removed 


and  ground  concave  to  give  a  high  magnifying  power;  it  is 
mounted  in  a  white  metal  die-casting,  and  provided  with  a 
hardwood  handle. 

Among  the  uses  of  this  mirror  the  following  may  be  men- 
tioned. Suppose  you  wish  to  see  the  cutting  edge  of  a  form- 
ing tool  mounted  in  the  lathe  or  shaper.  It  is  merely  neces- 
sary to  hold  the  glass  in  front  of  or  under  the  tool.  Similarly, 
in  cutting  an  internal  thread  which  is  not  plainly  visible,  the 
mirror  may  be  held  in  such  a  position  that  it  will  reflect  suffi- 
cient light  into  the  hole  to  give  a  clear  view.  In  short,  the 
tool  is  used  whenever  it  is  required  to  get  a  clear  view  of  the 
work,  and  when  the  light,  position  or  other  circumstances 
make  the  obtaining  of  such  a  view  a  difficult  matter. 


WISCONSIN   SENSITIVE   DRILL 

For  the  performance  of  drilling  operations  which  require 
the  use  of  a  high-speed  sensitive  drill  press,  the  Wisconsin 
Electric  Co.,  Racine,  Wis.,  has  added  to  its  line  of  "Dunmore" 
tools  the  bench  drill  which  is  illustrated  and  described  here- 
with. This  drill  is  especially  adapted  for  the  work  of  jewelers, 
watchmakers,  instrument  manufacturers,  goldsmiths  and  sil- 
versmiths. It  is  driven  by  a  direct-connected  motor  and 
equipped  with  a  13/64-inch  Jacobs  drill  chuck.  The  feed  con- 
trol is  equipped  with  a  spring  balance  and  is  extremely  sensi- 
tive, making  the  machine  suitable  for  operation  on  the  most 
delicate  classes  of  work.  The  drive  is  from  a  high-speed  uni- 
versal motor  capable  of  operating  satisfactorily  on  either  di- 
rect or  alternating  current,  and  it  is  equipped  with  S.  K.  P. 
ball  bearings.  The  principal  dimensions  are  as  follows:  height, 
18  inches;  maximum  spindle  stroke,  2  inches;  swing,  6  inches; 


LARSON   BELT   SHIFTER 

It  will  be  evident  from  the  illustration  which  accompanies 
this  article  that  the  belt  shifter  shown  on  an  upright  drill 
press  provides  a  quick  means  of  shifting  the  belt  from  step 
to  step  of  the  cone  pulley;  the  shifter  is  equally  applicable  for 
use  on  all  classes  of  cone-driven  machine  tools.  It  is  of  simple 
construction,  consisting  of  only  five  parts:  the  vertical  shifter 
rod  and  handle  A  are  a  single  unit;  pivot  rod  B  is  screwed 
into  the  rear  of  the  drill  press  column;  belt  loops  C  are  se- 
cured to  the  shifter  rod  bv  set-screws;  retaining  strap  D  is 
secured  to  the  column  of  the  machine  and  limits  the  move- 


Hifh-speed   Sensitive   Bench   Drill   made    by  Wisconsin   Electric   Co. 


Drill   Press  equipped   with   Larson   Belt    Shifter 

ment  of  the  handle.  Viewed  from  the  top  of  the  machine,  pivot 
rod  B  is  parallel  with  the  corners  of  the  cone  steps  on  the 
belt  entering  side  and  by  sliding  the  handle  on  this  rod,  the 
shifter  loops  are  moved  in  a  way  that  enables  them  to  move 
the  belt  easily  from  one  step  of  the  pulley  to  another.  It  will 
be  seen  that  the  handle  A  projects  beyond  the  shifter  rod  and 
this  handle  is  bent  over  to  form  a  shoulder  in  which  is  drilled 
a  hole  to  admit  the  pivot  rod  B. 

In  operation,  a  slight  pull  forward  and  upward  causes  the 
belt  to  shift  from  the  lower  large  cone  step,  and  a  second 
pull  forward  and  downward  shifts  the  belt  onto  the  correspond- 
ing small  step  on  the  upper  pulley.  It  will  be  obvious  that 
this  device  is  the  means  of  saving  time  because  it  can  be 
worked  with  one  hand  and  is  within  convenient  reach  of  the 
operator  when  he  is  at  the  front  of  the  machine.  If  it  is 
desired  to  shift  the  belt  from  one  end  of  the  cone  pulley  to  the 
other,  it  is  unnecessary  to  shift  it  from  step  to  step;  in  such 
a  case  the  operator  simply  pulls  or  pushes  the  handle  to  the 
limit  of  its  movement  in  the  proper  direction,  stops  being 
provided  so  that  the  handle  cannot  be  moved  far  enough  to 
throw  the  belt  off  the  pulley.  This  belt  shifter  is  made  by 
Nils  E.  Larson,  226  N.  Hamlin  Ave..  Chicago,  111. 
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GRANT  PNEUMATIC   SHELL  RIVETER 

For  use  in  securing  tlie  pas  clieck  plug  in  shells  which  have 
an  annular  rim  turned  on  the  base  of  the  shell  to  provide 
metal  for  closing  down  over  the  edge  of  the  gas  check  plug 
before  the  base  of  the  shell  is  faced  off,  the  Grant  Mfg.  & 
Machine  Co.,  N.  W.  Station,  Bridgeport,  Conn.,  has  added  to 
its  line  a  stationary  type  of  pneumatic  riveter  which  is  illus- 
trated and  described  herewith.  The  operation  performed  on 
this  particular  type  of  shell  requires  the  displacement  of  a 
considerable  quantity  of  metal  in  order  that  the  plug  may  be 
firmly  held  after  the  base  of  the  shell  has  been  faced  off,  with- 
out the  joint  being  visible.  The  Grant  riveting  machine  is 
equipped  with  a  special  supporting  table  and  fixture  which 
receives  the  nose  of  the  shell,  so  that  the  base  is  supported 
in  the  proper  position  under  the  hammer. 

The  riveter  is  of  the  stationary  type,  and  is  fitted  with  a 
foot  treadle  which  is  used 
to  bring  the  riveting  ham- 
mer into  action,  leaving 
both  of  the  operator's  hands 
free  for  handling  the  work. 
After  the  shell  has  been 
placed  in  position,  the 
treadle  is  depressed  to  start 
the  hammer  and  the  shell 
is  then  rotated  by  hand 
through  one  complete  revo- 
lution. The  hammer  deliv- 
ers about  1000  blows  per 
minute  and  the  plug  can  be 
riveted  perfectly  tight  in 
about  twenty  seconds.  These 
machines  are  built  for  han- 
dling 4.5,  5  and  6  inch 
shells,  and  are  also  adapt- 
ed for  ordinary  riveting 
operations  on  rivets  up  to 
Vi;  inch  in  diameter.  The 
principal  dimensions  are  as 
follows:  diameter  of  piston, 
1  1/16  inch ;  length  of  stroke, 
4  inches;  volume  of  air 
taken  per  minute,  18  cubic 
feet;  pressure  of  air,  SO  to 
100  pounds  per  square  inch; 
speed,  1000  blows  per  min- 
ute; and  weight  of  ma<hine, 
300  pounds. 

PLIMPTON  TRANS- 
FER TRUCK 

The  I'linipton  Transfer 
Truck,  70  Fifth  Ave.,  New 
York  City,  is  now  manu- 
facturing the  transfer  truck  shown  in  the  accompanying 
illustration.  It  will  be  seen  that  this  truck  is  constructed  to 
take  advantage  of  the  elevating  principle,  the  work  being 
stacked  on  rough  wooden  platforms  preparatory  to  being 
moved.  As  previously  pointed  out  in  these  columns,  this  type 
of  truck  saves  a  considerable  part  of  the  investment  for  equip- 
ment required  to  transfer  work  from  otie  department  of  the 
factory  to  another,  as  it  is  only  necessary  to  provide  the  num- 
ber of  trucks  which  arc  actually  re(iuired  for  moving  the  work. 
In  elevating  the  truck,  a  link  on  the  elevating  mechanism 
is  hooked  over  a  pin  on  the  handle,  after  which  the  handle 
is  pulled  forward  to  a  horizontal  position.  This  results  in  rais- 
ing the  load  and  locking  the  mechanism  in  the  raised  position, 
after  which  the  handle  may  be  lifted  to  the  position  which  is 
convenient  for  pulling  the  truck.  To  release  the  load,  the 
handle  is  raised  and  pressed  against  projecting  cam  rods  on 
the  elevating  mechanism,  which  results  in  releasing  the  check 
and  permitting  the  load  to  descend  slowly  to  the  floor  without 
the  least  shock.  The  truck  is  said  to  be  rigidly  constructed 
to  adapt    it   for   successful   operation   under   severe  conditions 


•nut   Pmnimatic   Riveter  for 

closing    in    Hetal    around 

Oas  Chock  Plugs 


Plimpton    Elevating    Transfer    Truck 

of  service.  The  Plimpton  transfer  truck  is  made  in  si.\  differ- 
ent sizes,  with  capacities  for  handling  loads  ranging  from  one 
to  three  tons 


BLOMQUIST-ECK  SENSITIVE  DRILL 
One  of  the  latest  additions  to  the  line  of  machines  manu- 
factured by  the  DlomquislKck  Machine  &  Mfg.  Co.,  Cleveland, 
Ohio,  is  the  No.  1  sensitive  bench  drill  shown  in  the  accom- 
panying illustration.  The  following  are  features  of  the  ma- 
chine which  give  it  extreme  sensitiveness,  and  that  add  to  its 
rigidity  and  freedom  from  vibration.  All  bearings  are  accu- 
rately ground  to  size  and  the  pulleys  are  ground  on  the  crown. 
The  spindle  is  made  of  40-point  carbon  steel  and  the  end  thrust 
is  taken  by  a  ball  bearing.  The  spindle  is  carried  by  long 
bearings,  which  insure  holding  it  in  perfect  alignment;  and  it 
is  bored  No.  1  Morse  taper. 

The  surface  of  the  table  is  accurately  ground  so  that  it  is 
within  0.001  inch  of  true  in  all  places.  Two  changes  of  spindle 
speed  are  provided,  and  the  machine  is  driven  by  a  I'-j-inch 
belt.  The  principal  dimensions  are  as  follows:  maximum  dis- 
tance from  spindle  to  table.  12  inches;  vertical  movement  of 
spindle,  :{'j  inches;  hole  in  spindle.  No.  1  Morse  taper;  vertical 
movement  of  table,  6  inches;  size  of  table,  11  "-2  inches  square; 
distance  from  center  of  spindle  to  frame  "•%  inches;  driving 
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Tig.   1.     Blood  Turret  Lathe  for  machining  3-inch  Shrapnel  and  High-e: 

capacity,  for  drills  up  to  y,  inch  in  diameter;  speed  of  driving 
pulley,  550  revolutions  per  minute;  weight  of  bench  drill,  110 
pounds;  and  weight  of  machine  arranged  with  floor  column, 
215  pounds. 

DODGE   SHELL   TURNING   LATHES 
AND   TOOLS 

One  of  the  latent  additions  to  the  long  list  of  sjiecial  ma- 
chinery for  use  ill  miuiiiSactuiiiifi  .slicUs  is  the  line  of  machines 
that  has  recentlji  hiiii  phinil  ,,,i  iin  mnrket  hy  H.  C.  Dodge. 
It  consists  of  a  tin  rrt  hilhr  tor  iiku  hilling  ."i-inrh  shells;  a 
turret  lathe  for  machining  shells  up  to  (!  inches  in  ilimiiclcr; 
a  machine  for  performing  filing,  hurring  mid  imiishniii  niicra- 
tions  on  shells;  and  a  vise  for  holding  slicll.s  irlnlc  tuiiinnij. 
reaming,  inspecting,  etc.  These  are  simple,  rigid  machines 
adapted  for  the  conditions  commonly  met  with  in  munition 
factories,  and  a  general  conception  of  their  features  will  he 
readily  obtained  hy  reference  to  the  illustrations. 

H.  C.  Dodge,  175  Old  Colony  Ave.,  South  Boston,  Mass.,  has 
designed  and  placed  on  the  market  for  use  in  the  shell  manu- 
facturing trade,  the  lathes  and  tools  described  in  this  article. 
They  were  designed  from  experience  secured  in  actual  shell 
manufacturing,  and  their  characteristics  are  stiffness  and  free- 
dom from  all  features  not  actually  required 
for  the  work  to  be  done. 

The  first  of  these  lathes,  which  is  called 
the  Blood  single-purpose  lathe,  was  designed 
by  Charles  Blood  and  is  manufactured  under 
his  patents.  A  front  view  of  this  machine 
is  illustrated  in  Fig.  1,  and  a  rear  view  in 
Fig.  2.  This  lathe  is  intended  for  the  sole 
purpose  of  machining  high-explosive  or 
shrapnel  shells  of  the  3-inch  or  75  millimeter 
size.  It  is  essentially  a  single-purpose  ma- 
chine, and  therefore  does  not  include  many 
of  the  features  of  the  ordinary  lathe.  In  de- 
signing this  machine,  special  attention  was 
paid  to  securing  the  greatest  strength  possi- 
ble for  the  operations  to  be  performed,  keep- 
ing the  machine  as  compact  as  possible. 
This  will  be  understood  when  it  is  stated 
that  tlie  machine  occupies  a  floor  space  of 
only  6  feet  by  2  feet.  6  inches.  The  weight 
is  2300  pounds. 

While  this  machine  can  be  driven  from  an 
overhead  lineshaft  if  desired,  a  more  com- 
pact method,  especially  when  the  machines 
are  used  in  batteries,  is  the  one  illustrated 
in  Fig.  1.  Here  the  lineshaft  is  shown  be- 
neath the  machine  and  it  will  be  evident  that 
a  large  number  of  machines  can  be  operated 


in  a  small  space.  From  the  driving  shaft, 
rotation  is  transmitted  to  the  main  spindle 
by  direct  gearing.  The  lathe  is  started  or 
stopped  by  pulling  down  on  the  crank  that 
may  be  seen  directly  in  front  of  the  head- 
stock,  which  operates  an  idler  acting  directly 
upon  the  driving  belt.  The  drive  gears  are 
iwo  in  number,  so  that  two  speeds  are  ob- 
tainable, the  ratio  of  the  speeds  being  4  to  1. 
The  driving  gears  are  of  steel  with  faces  214 
inches  in  width,  thus  supplying  plenty  of 
power  for  the  spindle  drive. 

The  spindle  is  5V1>  inches  diameter,  has 
a  3-inch  hole  running  through  it,  and  runs 
in  long  bearings  that  are  lined  with  bab- 
bitt which  is  pressed  into  dovetail  slots  and 
scraped  to  fit  the  spindle.  The  spindle  nose 
is  fitted  with  a  draw-in  type  of  chuck  that  is 
very  powerful  in  its  operation.  The  feed  is 
obtained  from  the  feed  shaft  at  the  front  of 
the  machine,  and  this  receives  rotation  from 
feed  gears  within  the  machine  that  are 
direct-connected  with  the  driving  shaft.  The 
ways  are  very  widely  spaced  and  the  car- 
riage bearings  are  extremely  long.  The  car- 
riage is  power-traversed  by  engaging  a  worm  on  the  feed 
shaft  with  a  worm-wheel  within  the  apron  which  operates  in 
the  usual  way.  The  travel  of  the  turret  is  limited  to  15 
inches,  as  this  covers  the  greatest  tool  travel  required  on  any 
3-inch  shell.  For  hand  operation,  a  large  pilot  wheel  is  used. 
The  circular  bearing  of  the  turret  upon  the  carriage  is  of 
large  size,  giving  ample  support  to  the  cutting  tools.  The 
withdrawal  of  the  turret  on  the  carriage  automatically  re- 
leases a  locking  pin,  so  that  the  turret  may  be  revolved  from 
station  to  station.  The  tools  for  performing  turning  or  bor- 
ing operations  are  located  on  the  turret;  and  in  manufactur- 
ing shells  it  is  customary  to  use  the  machines  tooled  for  out- 
side turning,  for  inside  boring,  and  for  machining  the  nose. 
In  each  case  the  machine  is  the  same,  but  the  chuck  and  turret 
equipment  is  suited  to  the  operation  to  be  performed.  As  an 
example  of  the  way  the  Blood  single-purpose  lathe  is  being 
used  in  one  large  shell  manufacturing  plant,  it  may  be  stated 
that  in  rough-turning  shells,  taking  I4  inch  off  the  diameter, 
the  length  of  G'l  inches  is  turned  in  forty-five  seconds. 
Dodgre  Special  Single-purpose  Lathe 
The  shell  manufacturing  lathe  illustrated  in  Fig.  3  is  known 
as  the  Dodge  single-purpose  lathe  and  is  intended  for  machin- 
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Filf.   3.     Dodgo   Turret   Latho  fo 


ch-ining   Shells   up   to   6   Inclm 


Diameter 


ing  shells  in  any  diameters  up  to  6  inches.  It  will  be  seen 
that  this  lathe  is  of  the  turret  type,  and  as  it  is  for  the  sole 
purpose  of  shell  nianufacturiuK,  all  the  usual  lathe  features  not 
required  for  this  class  of  work  have  been  omitted.  In  the 
design  of  this  machine  the  principal  objects  strived  for  were 
strength  and  power  for  carrying  heavy  cuts,  and  convenience 
of  operation. 

The  drive  is  through  a  KMnch  pulley  having  a  .'"I'^.-iiich  face, 
from  whi<!h  power  is  trans- 
mitted through  direct  gearing 
to  the  spindle.  The  spindle 
bearings  are  of  ample  size, 
the  one  at  the  front  being  9V.j 
inches  diameter  by  8  inches 
long,  and  the  one  at  the  rear. 
7'i;  inches  diameter  and  7 
inches  long.  The  spindle  bear- 
ings are  lined  with  babbitt 
which  is  compressed  into 
dovetail  grooves.  The  spindle 
is  provided  with  a  hole  large 
enough  to  receive  a  G-inch 
shell  at  the  front  end;  ami 
the  headstock  rn  which  the 
.spindle  is  mounted  is  ex- 
tremely heavy  and  bolted  to 
the  bed.  Two  changes  of 
speed  are  provided  in  the 
Uead.  and  by  using  a  two-speed 
countershaft,  four  speeds  are 
obtainable.  A  collet  <huck  of 
heavy  design  is  eiiipli)yed  for 
holding  the  shell  while  ma- 
chining the  inside,  and  for  outside  worli 
expanding  mandrel  is  supplied. 

The  bed  is  comparatively  short,  being  S  feet,  6  inches  in 
length;  it  is  designed  on  extremely  heavy  lines,  and  is  ribbed 
and  provided  with  a  chip  pan  for  catching  chips  and  lubri- 
cant. The  base  of  the  machine  at  the  forward  end  contains 
an  oil  tank  for  lubricant.  The  floor  space  required  for  the 
machine  is  4  by  10  feet.  The  ways  are  spaced  27  inches  apart; 
the  front  way  is  of  the  V-type  and  the  rear  way  is  flat.  The 
carriage  has  a  bearing  40  inches  long  on  the  ways,  and  it 
is  securely  gibbed  at  the  back  to  prevent  lifting.  The  extreme 
travel  of  the  carriage  is  :!0  inches.  The  circular  bearing  of 
the  turret  on  the  carriage  is  24  inches  in  diameter,  and  the 
turret  is  held  at  the  various  stations  by  a  hardened  steel  lock- 
ing pin  that  fits  in  tapered  steel  bearings.  Owing  to  the  large 
<liameter  of  the  turret,  there  is  plenty  of  room  for  mounting 
the  various  tools,  regardless  of  whether  they  are  used  on  in- 
side or  outside  work.  The  locking  pin  is  disengaged  by  a 
conveniently  located  lever.  The  lathe  swings  24  inches  over 
the  ways  and  li  inches  over  the  turret. 

The  feed  is  secured  from  the  gear-box  at  the  left-hand  end 


of  the  machine.  From  the  feed-shaft  at  the 
front,  a  worm  engages  a  bronze  worm-wheel 
in  the  apron  of  the  carriage,  which  runs  in 
oil.  This  drives  a  pinion  that  meshes  with 
a  rack  which  is  inverted  so  that  it  does  not 
become  clogged.  This  rack  is  located  well 
under  the  edge  of  the  bed,  thus  counteract- 
ing any  twisting  tendency  of  the  carriage. 
Three  changes  of  speed  may  be  secured,  con- 
trol being  provided  by  a  lever  which  actuates 
a  sliding  gear  in  the  feed-box  so  that  the 
feed  changes  may  be  made  without  stopping 
the  spindle.  An  adjustable  stop  for  each  sta- 
tion of  the  turret  automatically  disengages 
the  feed  clutch  Just  before  the  fixed  stop  is 
reached.  This  enables  the  operator  to  feed 
the  last  few  thousandths  inch  by  band  and 
guards  against  the  breakage  of  tools.  In  addi- 
tion to  insuring  exact  duplication  of  limits. 
The  Uodge  single-purpose  lathe  is  supplied 
fully  tooled  to  perform  any  of  the  following 
operations:  (1)  outside  turning  of  the  shell; 
(2)  inside  boring,  reaming  and  facing;  (3)  base  forming,  in- 
cluding turning  and  threading  of  the  recess  for  the  gas  plug; 
(4)  nose  forming  after  the  cap  has  been  fitted  in  the  nose  of 
the  shell. 

Oodg-e  Shell  FlUner  and  Pollshlns-  Lathe 

The  lathe  illustrated  in  Fig.  4  is  used  for  performing  filing, 
polishing  or  burring  operations  upon  shells  of  any  diameter 
within  its  range.  This  ma- 
chine is  mounted  on  a  bench 
and  driven  from  beneath,  as 
shown  In  the  illustration. 
The  lathe  is  stopped  or  start- 
ed by  the  hand-lever  shown 
at  the  left,  which  operates  an 
idler  beneath  the  bench;  and 
the  operation  of  this  band- 
lever  also  applies  a  brake  to 
the  spindle  lo  stop  rotation 
quickly.  The  tailstock  is  lever- 
controlled  and  the  whole  ap- 
paratus was  designed  for  the 
rapid  handling  of  shells  on 
short  filing  and  polishing 
operations  for  removing  tool 
marks,  cleaning  up  the  cop- 
per band,  polishing  the  nose. 


etc 


Vise  for  Holding  Shells 


the 


Opera 

proper  type  of 


reaming,    tapping,    inspecting. 


The  vise  illustrated  in  Fig. 
n  was  placed  on  the  market 
for  use  in  holding  shells  while 
loading    or    performing    other 


operations  that  require  the  shell  to  be  held  In  a  vertical  posi- 
tion. It  will  be  seen  that  the  vise  is  intended  to  be  screwed 
to  a  bench  and  that  it  is  of  the  split  type  with  the  two  halves 
hinged  and  held  together  by  a  bolt  that  has  a  nut  operated 
by  a  handwheel.  This  vise  is  made  for  holding  3inch  shells 
and  will  grip  them  sufflciently  for  the  heaviest  tapping  or 
reaming  operations  on  the  nose. 


Fir.  i.     7>>«  f"  holdlnc  SheU<  vhil*  rMminf.  tapptnc.  tupcctisr.   •t«. 


720 


MACHINERY 


April,  1916 


GIDDINGS  &  LEWIS  LATHE 

The  Giddings  &  Lewis  Mfg.  Co.,  Fond  du  Lac,  Wis.,  is  now 
manufacturing  a  16-inch  heavy  pattern  lathe  which  Is  equipped 
with  either  a  four-step  cone  pulley  and  single  back-gears,  or 
three-step  cone  pulley  and  double  back-gears.  Both  types  of 
lathes  are  built  with  positive  geared  feed.  These  are  said  to 
be  strong  and  accurate  lathes  which  are  capable  of  giving 
satisfactory  service  in  the  tool-room  or  manufacturing  de- 
partments of  a  factory,  and  they  are  adapted  for  handling 
either  light  or  heavy  work. 

The  spindle  is  turned  from  a  crucible  steel  forging  which 
provides  ample  strength  and  resistance  against  wear;  it  has 
a  hole  bored  through  it  and  is  accurately  ground  to  size.  The 
spindle  bearings  are  lined  with  phosphor-bronze  and  furnished 
with  wick  oilers  that  dip  into  a  reservoir  from  which  they 
deliver  a  constant  supply  of  clean  oil  to  the  bearings  at  all 
times.  Anti-friction  thrust  bearings  are  provided  with  a  nut 
for  adjusting  them  from  time  to  time.  The  tailstock  is  de- 
signed in  such  a  way  that  the  compound  rest  may  be  set  at 
right  angles  to  the  cross-slide;  and  the  tail-spindle  is  made 
of  steel,  accurately  ground  and  graduated  in  inches  for  the 
convenience  of  the  operator  when  performing  drilling  opera- 
tions on  the  lathe.  Means  are  provided  for  setting  over  the 
tailstock  for  performing  taper  turning  operations. 

The  carriage  is  gibbed  to  the  bed  at  the  front,  center  and 
back,  and  is  scraped  to  provide  a  solid  bearing  over  its  entire 
length.  The  carriage  is  flat  on  top  so  that  work  may  be 
clamped  to  it.  Power  longitudinal  and  cross  feeds  are  pro- 
vided, and  the  cross-feed  screw  has  micrometer  adjustment. 
When  the  cross-feed  is  in  use,  the  carriage  can  be  quickly 
clamped  to  the  bed.  The  thread  chasing  dial  is  graduated  to 
indicate  the  rotation  of  the  lead-screw  and  enables  the  opera- 
tor to  throw  in  the  nut  at  the  proper  moment,  thus  permitting 
him  to  return  tlie  carriage  by  hand.  The  compound  rest  is 
fitted  with  the  usual  form  of  taper  gibs 
which  require  the  use  of  only  one  screw 
in  making  adjustments. 

The  apron  is  shouldered  into  the  car- 
riage and  all  parts  are  strongly  con- 
structed. The  longitudinal  and  cross 
feeds  are  reversible  from  the  apron,  and 
the  former  is  so  arranged  that  it  is  im- 
possible for  the  lead-screw  and  feed-rod 
to  be  engaged  simultaneously.  Both 
longitudinal  and  cross  feeds  are  friction- 
driven  and  can  be  instantly  thrown  in 
or  out,  the  frictions  also  serving  as 
safety  devices  to  protect  the  mechanism 
from  damage.  The  automatic  stop  and 
feed  reverse  are  controlled  by  a  lever 
located  near  the  bottom  of  the  apron  at 
the  right,  these  mechanisms  being  used 
only  for  the  turning  feed;  the  reverse 
for  screw  cutting  is  obtained  by  shift- 
ing a  lever  located  at  the  end  of  the 
headstock.  The  quick-change  feed-box 
provides  eight  positive  geared  feeds,  any 


of  which  may  be  instantly  obtained. 

The  principal  dimensions  are  as  fol- 
lows: swing  over  bed,  lS-'>  inches; 
swing  over  rest,  11  inches;  capacity  be- 
tween centers  for  lathe  with  six-foot 
bed,  29  inches;  diameter  of  hole  through 
spindle,  IY2  inch;  diameter  of  tailstock 
spindle,  2  1/16  inches;  traverse  of  tail- 
stock  spindle,  TM-  inches;  range  for 
screw  cutting,  2  to  24  threads  per  inch; 
range  of  feeds,  0.010  to  0.051  inch  per 
revolution;  size  of  tools,  ";»  by  l^s  inch; 
weight  of  machine  with  six-foot  bed, 
2281  pounds.  The  preceding  dimensions 
apply  to  both  the  machine  with  a  four- 
step  cone  and  single  back-gears,  and  to 
the  machine  with  a  three-step  cone  and 
double  back-gears.  On  the  machine 
with  a  four-step  cone,  the  available  speeds  are  from  6  to  38S 
R.  P.  M.,  the  width  of  the  driving  belt  is  3  inches,  and  the  ratio 
of  the  single  back-gears,  10  to  1.  On  the  machine  with  the 
three-step  cone,  the  available  spindle  speeds  are  10  to  222 
R.  P.  M.,  the,  width  of  the  driving  belt  is  3%  inches,  and  the 
ratio  of  the  double  back-gears,  9  to  1  and  3  to  1. 


d  Singrle  Back-gea 


SMALLEY-GENERAL  THREAD  MILLING 
MACHINE 

The  thread  milling  machine  which  forms  the  subject  of  the 
following  article  can  be  used  on  any  kind  of  work  where  a 
straight  thread  is  to  be  cut,  although  the  machine  is  at  pres- 
ent being  used  almost  entirely  on  shell  work.  It  is  capable 
of  handling  pieces  with  from  four  to  twenty  threads  per  inch. 
The  illustration  shows  the  machine  equipped  with  a  collet 
chuck  of  the  type  used  in  threading  the  nose  of  8-inch  shells, 
but  various  other  types  of  chucks  can  be  furnished  with  the 
machine,  the  selection  depending  upon  the  size  of  shells  to 
be  threaded  and  the  way  in  which  the  work  is  handled  in 
the  shop. 

In  working  out  the  design,  great  care  was  taken  to  produce 
a  machine  which  would  be  entirely  free  of  vibration,  and  as 
simple  as  possible.  With  this  object  in  view  the  main  head 
is  cast  solid  with  the  bed  to  insure  permanent  alignment.  .  The 
cutter-head  has  broad  ways  with  gibs  for  taking  up  wear.  All 
bearings  are  lined  with  bronze  and  all  gears  are  made  of  steel 
with  teeth  of  ample  size  for  the  service.  In  order  to  avoid 
vibration  in  the  cutter-spindle,  herringbone  gears  are  pro- 
vided for  transmitting  the  power  from  the  pulley  shaft  to  the 
spindle,  and  these  gears  run  in  oil.  The  head  is  oiled  from  a 
large  sight-feed  oiler,  and  all  principal  bearings  have  liberal 
sized  oil  cups.  The  oil  holes  are  provided  with  self-closing 
covers  wherever  it  is  possible  to  apply  them.  For  the  purpose 
of  keeping  the  ways  clear  of  chips,  wipers  are  provided  which 
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can  be  seen  in  the  accompanying  illustration. 

One  of  the  principal  features  of  the  ma- 
chine is  the  two-speed  mechanism  which  is 
operated  by  throwing  a  lever  located  at  the 
back  of  the  steadyrest.  This  provides  for 
instantly  changing  the  speed  from  B  iii'  lies 
per  minute,  which  is  the  speed  uscil  lur 
thread  milling,  to  25  feet  per  minute,  which 
is  the  speed  employed  for  scraping  the  plug 
seat  to  insure  its  alignment  with  the  thread. 
For  performing  the  scraping  operation,  a 
tool  is  provided  at  the  back  of  the  thread 
milling  cutter  so  that  the  plug  seat  is 
scraped  without  removing  either  the  scrap- 
ing tool  or  the  threading  cutter  from  the 
cutter-head.  The  diameter  of  the  thread  is 
regulated  by  a  micrometer  screw.  The  feeo- 
iicrew  is  furnished  with  a  trip  which  throws 
out  the  clutch  and  prevents  the  slide  from 
coming  back  against  the  shoulder,  should  the 
operator  let  the  machine  run  too  long. 

Located  in  the  base  are  a  tank  and  lubricant  pump  which 
provide  for  delivering  a  copious  supply  of  cutting  compound 
to  the  cutter.  After  being  delivered  to  the  work,  this  cutting 
compound  drops  into  a  trough  from  whiih  it  drains  back  to 
the  main  reservoir.  Three  settling  chambers  are  provided  so 
that  all  chips  and  other  foreign  matter  are  removed  from  the 
cutting  compound  before  it  is  again  passed  through  the  pump. 
It  will  be  seen  that  there  are  doors  at  the  front  of  the  bed 
which  permit  of  cleaning  out  the  chips.  In  operating  the  ma- 
chine, a  milling  speed  of  6  inches  per  minute  is  usually  recom- 
mended for  handling  work  with  eight  threads  per  inch;  but 
there  are  machines  in  successful  operation  on  which  the  speed 
has  been  increased  to  9  inches  per  minute,  and  they  are  said 
to  be  producing  perfectly  satisfactory  results. 

It  will  be  evident  from  the  illustration  that  the  machine  em- 
ploys the  so-called  "hob"  or  multiple  type  of  thread  milling 
cutter  which  only  requires  the  work  to  make  one  revolution 
to  complete  the  milling  operation.  This  type  of  machine  has 
recently  been  described  in  these  columns.  The  machines  are 
l)uilt  for  any  size  of  shells  up  to  16  inches;  and  they  may  be 
arranged  for  belt  drive  or  individual  motor  drive,  as  required. 
The  Smalley-General  Co.,  Inc..  Bay  City.  Mich.,  is  the  manu- 
facturer of  this  thread  miller. 


RAHN  ENGINE  LATHES 
The  18-inch  engine  lathes  illustrated  and  described  here- 
with have  recently  been  placed  on  the  market  by  John  Rahn, 
Cincinnati,  Ohio.  It  will  be  evident  from  the  illustrations  that 
the  design  of  these  two  machines  is  the  same  with  the  excep- 
tion of  the  headstocks;  each  type  of  headstock  will  be  de- 
scribed in  detail  and  the  remainder  of  the  description  applies 
to  both  machines. 


Fig.    1.      Rahn    IS.inch    Enitino   Latlio   equipped    with   8iji|tU>-puU.>>'    Dr 


rig.  2.     B«hn  18-iBch  Engine  Lathe  equipped  with  Three-step  Cone  Pulley  and  Double  Back-geara 

It  will  be  seen  that  the  lathe  shown  in  Fig.  1  is  equipped 
with  single-pulley  drive  and  a  geared  head.  The  gears  run 
in  oil  so  that  they  are  thoroughly  lubricated,  and  sixteen 
changes  of  speed  are  provided  when  the  machine  is  driven 
by  a  double  friction  countershaft.  The  gears  run  in  one  direc- 
tion, and  the  changes  of  speed  are  obtained  through  friction 
clutches  and  levers  on  the  outside  of  the  headstock,  which 
enable  the  operator  to  change  instantly  from  one  speed  to  an- 
other without  stopping  the  machine.  The  direction  of  rotation 
of  the  spindle  is  also  reversed  by  means  of  a  friction  clutch 
connected  to  the  spindle  and  controlled  by  the  levar  and  rod 
which  runs  the  entire  length  of  the  bed.  The  spindle  is  hollow 
and  made  of  high  carbon  steel;  it  is  supported  In  bearings 
lined  with  phosphor-bronze  and  provided  with  nreans  of  com- 
pensating for  wear.  The  centers  are  No.  4  Morse  taper,  and 
they  are  hardened  and  ground  to  run  perfectly  true. 

Fig.  2  shows  the  same  lathe  equipped  with  a  three-step  cone 
I)ulley  and  double  back-gears.  The  spindle  and  spindle  bear- 
ings are  the  same  as  in  the  geared-head  lathe.  The  driving 
cone  is  of  large  size  and  transmits  the  power  through  back- 
gears  which  are  constantly  in  mesh,  thus  obviating  the  neces- 
sity of  throwing  them  in  when  it  is  required  to  use  the  back- 
geared  drive.  A  steel  pinion  which  engages  the  large  spindle 
gear  is  thrown  Into  mesh  when  It  is  desired  to  bring  the  hack- 
gears  Into  operation.  Levers  at  the  front  of  the  headstock 
provide  tor  instantly  changing  the  speed,  and  these  levers  are 
within  easy  reach  of  the  operator. 

The  tailstock  is  of  the  offset  type  which  provides  for  setting 
the  compound  rest  parallel  with  the  bed.  and  is  furnished  with 
means  of  setting  it  over  for  turning  taper  work.     The  com- 
pound rest  Is  rigidly  constructed  and  has  the  usual  arrange- 
ment of  taper  gibs  for  compensating  for  wear.     The  carriage 
is  gibbed  to  the  bed  at  front  and  back,  and  provided  with  a 
liberal  sized  bearing  for  the  tool  rest.     Felt 
wipers  assist  in  lubricating  the  bearings,  and 
provision   is  made  for  applying  a  taper  at- 
tachment.    The  apron  is  of  the  double-plate 
type  and   designed   in   such   a  way   that   all 
feed   and   screw   cutting   mechanism   is  con- 
veniently controlled.    All  gears  in  the  apron, 
as  well  as  the  rack,  are  made  of  steel.     The 
lead-screw  has  Acme  threads  and  the  thrust 
is  taken  by  ball  bearings.     All  shafts  In  the 
apron  are  supported  at  both  ends  and  run  In 
bronze   bearings.     The   pinion    that    meshes 
with  the  rack  is  supported  at  both  sides  and 
can  be  drawn  out  of  mesh  when  the  lathe  Is 
engaged   in  screw  cutting.     For  performing 
the  latter  operation,  a  screw  chasing  dial  Is 
provided,  which  obviates  the  necessity  of  re- 
versing  the  spindle   when   chasing   threads. 
A  safety  device  makes  it  impossible  for  the 
feed   and   screw  cutting  mechanisms  to  en- 
gage simultaneously. 
nd  All mvaii-a  Ho«j  The  quick-change  feed-box  is  of  simple  and 
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substantial  constructiou,  providing  a  range  of  thirty  changes 
of  feed  by  operating  two  levers  on  the  outside  of  the  box, 
which  can  be  manipulated  while  the  lathe  is  running.  Means 
are  provided  for  introducing  the  usual  form  of  "translating" 
gears  into  the  drive  for  cutting  threads  of  any  desired  metric 
pitch  which  come  within  the  range  of  the  lathe.  The  lathe 
is  driven  by  a  countershaft  with  double  friction  clutch  pul- 
leys, ample  oiling  facilities  being  provided  for  the  counter- 
shaft bearings.  The  regular  ecjuipment  includes  a  counter- 
shaft, steadyrest,  follow-rest,  large  faceplate,  driving  belt, 
screw  cutting  dial,  and  the  necessary  wrenches.  When  de- 
sired, a  taper  attachment,  turret  on  the  carriage,  chucks,  chuck 
plates,  and  any  desired  forms  of  turning  tools  may  be  fur- 
ni.shed  as  extra  parts. 

The  principal  dimensions  of  both  machines  are  as  follows: 
diameter  of  hole  through  spindle,  l->4  inch;  diameter  of  tail- 
spindle,  2%  inches;  traverse  of  tail-spindle,  814  inches;  width 
of  driving  belt,  3  inches;  range  of  threads  that  can  be  cut, 
4  to  40  per  inch;  range  of  feeds,  0.010  to  0.110  inch  per  revo- 
lution; length  of  bed,  6%  feet;  maximum  distance  between 
centers,  2  feet,  6  inches;  swing  over  bed,  18 Vi  inches;  swing 
over  carriage,  12  inches;  swing  over  steadyrest,  11  inches, 
travel  of  compound  rest,  SV3  inches;  size  of  tools  used,  1%  by 
%  inch;  floor  space  occupied  by  lathe  with  six-foot  bed,  6  feet, 
6  inches  by  18%  inches;  and  weight  of  machine  with  six-foot 
bed,  2600  pounds. 


Tig.    3. 


iwlin^    &    HamUchfeger    Centering   H&cMlie 
Inch  in  Diameter  by  30  Inches  Lon^ 


centering  machine  are:  length  over  all,  16  feet,  6  inches;  spin- 
dle bore,  No.  2  Morse  taper;  drill  spindle  speed,  600  R.  P.  M.; 
reamer  speed,  240  R.  P.  M. ;  speed  of  driving  shaft,  400  R.  P.  M.; 
size  of  driving  pulley  for  belt  drive,  8  inches  in  diameter  by 
2%  inches  face  width ;  capacity  of  motor  used  for  individual 
motor  drive,  Vi  horsepower;  and  weight  of  motor-driven  ma- 
chine, 2200  pounds.  The  regular  equipment  of  the  machine 
includes  two  drill  chucks  for  i^-inch  drills,  two  three-lipped 
center  reamers  1  inch  in  diameter,  and  one  supporting  jack. 


PAWLING  &  HARNISCHPEGER    CENTERING 
MACHINE 

For  centering  shafts  and  other  cylindrical  work,  the  Pawling 
&  Harnischfeger  Co.,  Milwaukee,  Wis.,  has  placed  on  the  mar- 
ket the  duplex 
centering  machine 
illustrated  and  de- 
scribed herewith. 
That  the  machine 
has  a  capacity  for 
handling  a  wide 
range  of  work  is 
well  brought  out 
by  these  illustra- 
tions. Pigs.  1  and 
2  show  front  and 
rear  views  of  the 


Fig.    1. 


Front   View   of    Pawling   &    Hamischfeg-er    Centering   Machine    working 
Inches  in  Diameter  by  9  Feet,   8  Inches  Long 


Shaft  7', 


machine  working  on  a  shaft  714  inches  in  diameter  by  9  feet, 
8  inches  long,  and  Fig.  3  shows  a  partial  rear  view  of  the 
machine  centering  a  shaft  which  is  only  1%  inch  in  diameter 
by  30  inches  long.  This  shows  in  a  forcible  manner  the  range 
of  work  for  which  the  machine  is  adapted,  although  it  does 
not  represent  the  extreme  range,  as  shafts  varying  in  size 
from  Yfi  inch  in  diameter  by  10  inches  long  up  to  7%  inches 
in  diameter  by  12  feet  long  can  be  centered.  It  will  be  seen 
from  the  rear  views  that  the  machine  is  equipped  with  in- 
dividual motor  drive,  the  motor  being  direct-connected  to  a 
driving  shaft  at  the  back  of  the  machine.  This  shaft,  in  turn, 
is  belted  to  the  geared  heads.  When  so  desired,  the  machine 
may  also  be  equipped  for  belt  drive. 

The  principal  dimensions  of  this  Pawling  &  Harnischfeger 


Tig,  2.     Opposite  Side  of  Pawling  &  Harnischfeger  Centering  Machine  shown  in  Fig,    1 


CHAIN  BELT  PICKLING  CONVEYOR 

For   some  time  the   manufacturers  of  tubular   brass  goods 
and   other   metal   products  have   felt  the   need   of  some   form 

of  mechanical  con- 
veyor for  carry- 
ing the  work 
through  a  series. 
of  pickling  and 
rinsing  baths,  to 
remove  the  grease 
and  oil  which  has 
collected  during 
the  process  of 
manufacture.  The 
accompanying  il- 
lustrations show  a 
conveyor  for  this  purpose  made  by  the  Chain  Belt  Co.,  Mil- 
waukee, Wis.,  which  is  said  to  be  giving  excellent  service  in  a 
well  known  factory.  It  will  be  seen  that  the  conveyor  con- 
sists of  two  strands  of  what  are  known  as  "Griplock"  roller 
chain  belt,  which  is  a  product  of  the  Chain  Belt  Co.  Between 
the  two  strands  of  chain  are  attached  steel  bars  with  the  ends 
bent  up  at  right  angles,  and  with  semicircular  recesses 
punched  to  suit  the  diameter  of  the  tubes  which  have  to  be 
handled.  These  recesses  are  so  formed  that  the  tubes  lie 
slightly  on  an  incline  to  facilitate  draining  off  the  water  or 
pickling  fluid  as  the  work  leaves  the  bath. 

The  upper  track  is  made  of  steel  angle  irons  which  are  bent 
into  a  series  of  curves  to  suit  the  length  and  depth  of  the 
tank  in  which  the  work  is  to  be  immersed,  and  also  to  suit 
the  length  of  time  during  which  it  is 
desired  to  have  the  work  submerged 
in  the  different  baths.  Hold-down 
guides  are  provided  at  the  curves  and 
as  the  chain  is  fitted  with  rollers  of 
large  diameter,  frictional  resistance 
caused  by  the  pull  of  the  chain  at  the 
curves  is  reduced  to  a  minimum. 
The  track  is  a  self-contained  unit, 
constructed  in  such  a  way  that  it  can 
be  removed  or  placed  in  the  tank 
without  disturbing  the  fittings.  The 
return  "run"  of  the  conveyor  is  over 
straight  angle  iron  tracks,  beneath 
the  tanks.  There  are  four  shafts — 
one  main  driving  shaft  and  one  idler 
shaft   at   the   delivery   end,   and   one 
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Fig.    1.     Chain  Belt   Conveyor  for  carrying  Shells   tlirough   Pickling:  Bath 

take-up  shaft  and  one  idler  shaft  at  the  receiving  end  of  tlie 
conveyor.     The  idler  shafts  are  necessary   on   account  of  the 
depth  of  the  tanks.     On  eadi  shaft  are  mounted  two  cast-iron 
sprocket  wheels,  the  teeth  of  which  are  fitted  to  the  chain  links 
to  insure  a  steady  pull  and  a  free  movement  of  the  conveyor. 
To  give  an  idea  of  the  size  in  which  these  conveyors  are 
built,     it    may    be 
nicntionod  that  the 
particular    installa- 
tion which  is  illus- 
trated measures  S4 
feet   from   the   cen- 
ter    of     the     head 
shaft  to  the  center 
of  the  take-up  shaft. 
This     conveyor     is 
motor  -  driven,     the 
power   being   trans- 
mitted    through 
spur    gearing    con- 
nected to  the  head 
shaft;    but   equally 
satisfactory   results 
may  l)e  obtained  by 
\ising   a   belt   drive 
from  a  lineshaft  if 
conditions  make  it 
desirable  to  employ 
this   type   of  drive. 

The  apparatus  is  designed  in  such  a  way  that  the  tubes  to  be 
pickled  are  loaded  onto  the  conveyor  at  one  end  and  automati- 
cally discharged  at  the  opposite  end  after  they  have  been 
passed  through  the  pickling  baths  and  rinsing  tanks.  The 
lonveyor  is  capable  of  passing  the  tubes  through  the  bath  at 
the  rate  of  1200  per  hour  when  traveling  at  a  speed  of  ten  feet 
per  minute,  but  in  actual  practice  the  carrying  capacity  of  the 
conveyor  is  so  utilized  that  it  handles  approximately  ;!000 
tubes  per  hour.  The  saving  etTe<ted  in  the  cost  of  handling 
tubes  by  this  device  is  so  obvious  that  the  conveyor  should 
readily  commend  itself  to  manufacturers  of  products  on  which 
it  ((uihl  be  used  to  advantage. 
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Fig.  2.     Chain  Belt  Conveyor 


installed  at  different  points  in  one  of  the 
furnaces.  The  results  of  the  Investigation 
showed  that  the  temperature  fluctuated  50 
degrees  F.  from  the  normal  temperature 
which  was  required. 

Obviously,   it   is   impossible  to  obtain   the 
best  results  with  work  which  must  be  heat- 
treated    at   a   specified    temperature,    it   the 
heating  is  done  in  a  furnace  where  the  tem- 
perature  varies   considerably.     But   if   it   is 
possible   to  observe   the  actual   temperature 
of  the  work  so  that  it  is  withdrawn  when  it 
lias     reached     exactly     the     required     heat, 
satisfactory     results     are     almost     sure     to 
be  obtained.    This  condition  is  fulfilled  with 
the  new  Gibb  pyrometer;   and  other  claims 
made  for  this  instrument  are  its  simplicity  and  convenience, 
coupled   with   the  fact  that  it  is  of  such  a  size  that  it  may 
readily  be  slipped  into  a  man's  pocket. 

The  highly  satisfactory  results  in  the  heat-treatment  of 
steel  obtained  by  the  older  generation  of  metallurgists,  who 
depended  entirely  upon  the  color  method  for  determining  the 

proper  quenching 
and  annealing  tem- 
peratures, were 
largely  due  to  the 
fact  that  this  meth- 
od depended  upon 
making  an  estima- 
tion of  the  actual 
temperature  of  the 
metal  rather  than 
bringing  the  fur- 
nace to  an  average 
temperature  corre- 
sponding to  that  re- 
quired for  the  pro- 
cess of  heat-treat- 
ment. The  limita- 
tion of  the  color 
method  was  that 
some  men  using  it 
were  unable  to 
carry  in  mind  the 
exact  color  corre- 
sponding to  the  temperature  they  wished  to  obtain;  and  the 
use  of  pyrometers  for  measuring  temperatures  has  failed  in 
some  cases  because  the  indication  of  the  instrument  is  accurate 


ct   up  in   a   Pickling   Bath 


GIBB  "I-RITE"  PYROMETER 
The  chief  <laira  made  for  the  "l-Uile  "  pyrometer  which  has 
recently  been  placed  on  the  market  by  the  Gibb  Instrument 
Co.,  Highland  Bldg.,  Pittsburg,  Pa.,  is  that  it  makes  a  direct 
measurement  of  the  temperature  of  the  work  which  is  being 
heat-treated.  This  is  an  important  point  because  tests  have 
shown  that  the  temperature  of  furnaces  used  for  the  heat- 
treatment  of  metals  may  vary  considerably  in  different  parts 
of  the  furnace.  For  instance,  a  certain  furnace  used  for  an- 
nealing sheet  metal  was  found  to  have  a  temperature  of  900 
degrees  V.  in  one  place  and  ISOO  degrees  !•'.  in  another,  these 
extreme  temperatures  representing  the  results  of  a  series  of 
twelve  rtjadings  taken  at  different  points  in  the  furnace.  As  a 
further  example,  reference  may  be  made  to  a  certain  installa- 
tion of  furnaces  with  heating  chambers  3  by  2  by  6  feet 
in  size,  which  are  used  by  a  well  known  automobile  manu- 
facturer. The  work  did  not  come  uniform  from  these  furnaces 
and  to  determine  the  reason,  six  recording  pyrometers  were 


Fig.    1.     Oibb    "I-SiU"   Optical   PyrxinieUr  la  Vm 
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for  a  particular  point  in  the  furnace, 
but  does  not  indicate  that  the  tem- 
perature of  the  furnace  is  uniform 
throughout.  With  the  Gibb  "I-Rite" 
pyrometer,  a  scale  is  provided  which 
exactly  duplicates  the  color  of  heated 
bodies  at  different  temperatures  and 
it  is  claimed  that  the  instrument 
makes  it  possible  to  read  the  tem- 
perature of  the  work  within  a  limit 
of  accuracy  of  two  per  cent,  regard- 
less of  the  temperature  of  the  fur- 
nace. The  use  of  the  pyrometer  en- 
ables the  metallurgist  to  ascertain  in- 
.stantly  whether  or  not  the  piece  is 
at  the  required  temperature  for 
quenching  or  annealing. 

As  the  use  of  this  instrument  de- 
pends upon  the  sensitiveness  of  the 
eye  and  its  ability  to  distinguish 
shades  of  color,  the  following  re- 
sults of  an  experiment  conducted 
by  Prof.  E.  L.  Nichols  of  Cornell  Uni- 
versity are  of  interest.  He  placed 
ninety-two  shades  of  blue  before  flfty- 
four  observers  and  the  general  aver- 
age of  efficiency  in  placing  these 
shades  in  the  proper  relation  to  each 
other  was  over  95  per  cent.  An  in- 
teresting fact  in  connection  with  this 
sensitiveness  of  the  eye  is  that  a  man  who  is  color  blind  can 
still  read  the  Gibb  pyrometer  with  the  same  accuracy  as  one 
who  distinguishes  colors  properly,  because  although  the  color 
may  not  appear  of  the  proper  shade,  he  is  still  able  to  compare 
it  with  a  standard  of  the  desired  color  and  intensity. 

The  operation  of  the  Gibb  "I-Rite"  pyrometer  is  said  to  be 
so  simple  that  it  may  be  used  with  almost  equal  facility  by  an 
unskilled  workman  or  by  an  experienced  metallurgist;  and  the 
construction  is  so  simple  that  the  instrument  is  not  likely  to 
get  out  of  order.  The  instrument  is  primarily  intended  for 
the  precise  measurements  of  temperatures  of  steel  during  the 
process  of  heat-treatment,  and  is  made  in  two  sizes  with  capaci- 
ties for  measuring  temperatures  from  1000  to 
1800  degrees  F..  and  from  1800  to  2300  degrees 
F.,  respectively.  It  is  suitable  for  use  in  de- 
termining the  temperature  of  heated  metal, 
cither  before  or  after  its  removal  from  the  fur- 
nace; consequently,  it  is  possible  to  use  the 
instrument  for  obtaining  temperatures  of 
heated  steel  in  the  form  of  ingots,  billets, 
rails,  armor  plates,  forgings,  or  castings. 


Fig. 
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WRIGHT  CHAIN  HOIST 
One  of  the  latest  additions  to  the  line  of 
hoists  made  by  the  Wright  Mfg.  Co.,  Lisbon, 
Ohio,  is  the  chain  hoist  illustrated  and  de- 
scribed herewith.  It  is  furnished  with  a  sys- 
tem of  planetary  gearing  which  gives  a  me- 
chanical efficiency  of  SO  per  cent;  and  the 
use  of  steel  or  malleable  iron  for  the  con- 
struction of  every  working  and  load-support- 
ing part  makes  the  hoist  capable  of  handling 
exceptionally  heavy  loads.  These  features  of 
construction  also  give  long  life  to  the  hoist 
and  practically  eliminate  the  breakage  of  parts. 
The  non-fouling  hand-chain  guide  provided 
permits  of  raising  or  lowering  the  load  by  a 
chain  'puU  from  any  direction,  and  all  ten- 
dency for  the  chain  to  jerk  or  catch  Is  said 
to  be  positively  eliminated.  With  a  one-ton 
hoist  of  this  type  a  man  can  lift  the  full  load 
by  overhauling  30  feet  of  hand  chain  with  a 
pull  of  82  po\inds;  and  with  the  two-ton  hoist 
it  requires  120  pounds  pull  with  an  overhaul 
of  120  feet  of  chain  to  lift  the  load. 


ECONOMY  ELECTRIC   HOIST 

In  designing  the  electric  hoist  which  forms  the  subject  of 
this  description,  the  Economy  Engineering  Co.,  Willoughby. 
Ohio,  has  paid  particular  attention  to  the  development  of  a 
mechanism  combining  the  features  of  simplicity  and  compact- 
ness, with  all  parts  readily  accessible.  By  removing  steel 
cover  plates,  the  commutator  brushes  are  exposed  for  inspec- 
tion or  adjustment,  and  taking  off  the  end  frame  renders  all 
parts  accessible.  The  construction  is  such  that  any  unit  may 
be  removed  without  disturbing  other  parts,  which  is  a  feature 
that  greatly  facilitates  the  making  of  repairs.  The  mechan- 
ism is  completely  enclosed,  making  the  hoist  adaptable  for 
outside  service  or  in  places  where  trouble  would  otherwise  be 
experienced  from  dust  and  acid  fumes.  No  additional  covering 
is  required. 

The  hoisting  unit  lends  itself  readily  to  any  one  of  several 
mountings.  The  one  shown  in  the  illustration,  using  a  plain 
trolley  to  run  on  the  lower  flange  of  an  I-beam  rail,  is  tra- 
versed by  simply  pushing  against  the  load.  This  is  the  type 
recommended  for  hoists  up  to  two  tons  capacity.  The 
same  trolley  can  be  fitted  with  a  hand  chain  for  rack- 
ing,   or    with    motor    drive    for    use    on    high-speed    installa- 


Electric   Hoist 


ufactured    by    Economy   Engineering   Co. 


tions  or  on  long  runs  and  on  hoists  which  have  an  operator's 
cab  attached  to  them.  The  hoist  can  be  furnished  mounted 
at  right  angles  to  the  position  shown,  or  with  hook  suspen- 
sion ;  and  it  may  be  mounted  in  many  special  ways  to  suit 
unusual  conditions.  The  hoist  and  cables  are  so  arranged  that 
the  hoist  is  always  in  perfect  balance  regardless  of  the  type 
of  suspension  or  the  magnitude  of  the  load  being  handled. 

The  hoist  frame  is  made  of  cast  iron,  cylindrical  in  form 
and  so  constructed  that  the  operating  mechanism  is  rigidly 
supported.  The  drum  is  centrally  located  within  the  frame, 
and  only  a  small  opening  is  required  for  the  rope  to  pass 
through;  consequently,  very  little  of  the  drum  is  exposed.  The 
portion  of  the  frame  containing  the  gearing  and  mechanical 
brake  is  separated  from  the  drum  and  motor  In  such  a  way 
that  the  gears  may  be  packed  with  grease.  The  hoist  is 
equipped  with  standard  Hyatt  roller  bearings  which  reduce 
power  consumption  and  increase  the  life  of  the  hoist.  On  ac- 
<'ount  of  the  comparatively  slow  movement,  the  drum  bearings 
are  bushed  with  bronze.  Spur  gearing  is  used  throughout,  the 
gears  and  pinions  being  cut  from  steel  blanks  which  are  heat- 
treated  to  bring  out  the  most   desirable  physical  characteris- 
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tics  of  the  metal.  The  bearings  are  provided  with  ample  facili- 
ties for  lubrication.  The  drum  is  made  of  cast  iron  and  is 
grooved  to  receive  the  full  amount  of  rope  without  overlap- 
ping. Special  attention  is  called  to  the  fact  that  the  drum 
replaces  the  motor  frame  and  revolves  around  the  motor  arma- 
ture, which  represents  a  departure  from  established  practice 
in  hoist  design.  This  form  of  construction  enables  the  drum 
to  be  made  of  an  unusually  large  diameter  without  increasing 
the  size  of  the  hoist. 

The  hoist  cable  is  made  of  plow  steel,  and  the  load  block 
consists  of  a  cast  frame  containing  sheaves  of  large  diameter, 
which  are  fitted  with  roller  bearings.  The  hoist  is  equipped 
with  a  mechanical  load  brake  which  automatically  stops  and 
holds  the  load  when  the  motor  is  stopped;  and  this  brake  can 
only  be  released  by  revolving  the  motor  in  the  lowering  di- 
rection. The  brake  is  of  the  friction  disk  type  and  has  no 
intricate  parts  which  are  likely  to  be  broken.  The  solenoid 
brake  is  capable  of  holding  the  full  load  of  the  hoist  and  will 
instantly  stop  the  motor  when  the  current  is  shut  off.  Mo- 
tors can  be  provided  for  use  on  either  alternating  or  direct 
current;  and  either  a  rheostat  or  single-speed  control  can  be 
furnished,  according  to  the  requirements  of  the  shop  in  which 
the  hoist  is  being  used.  The  rheostat  control  is  used  where 
delicacy  or  accuracy  in  the  handling  of  the  load  is  required, 
as  in  the  case  of  foundries  where  sand  molds  are  to  be  lifted 
by  the  hoist;  and  the  sole  function  of  the  single-speed  con- 
trol is  to  start  and  stop  the  motor.  All  hoists  are  equipped 
with  an  automatic  limit  switch  which  is  operated  by  the  block 
when  it  has  reached  its  highest  position,  and  instantly  stops 
the  hoisting  motor.  These  hoists  are  made  in  sizes  that  have 
lining  capacities  ranging  from  1000  to  10,000  pounds. 


DOW  MILLING  MACHINE 
The  Dow  Mfg.  Co.,  Braintree,  Mass.,  has  placed  on  the  mar- 
ket the  plain  milling  machine  shown  in  the  accompanying  il- 
lustration. This  machine  is  designated  as  the  No.  1  size  and 
is  intended  for  general  manufacturing  milling  operations — in 
fact,  for  any  plain  milling  within  its  range.  While  no  radical 
features  are  incorporated  In  the  design  of  the  machine,  it  has 
been  the  aim  of  the  manufacturers  to  produce  a  very  rugged 
manufacturing  miller  that  will  produce  accurate  work.  The 
drive  of  the  machine  is  to  a  four-step  cone  pulley  on  the  spin- 
dle, and  through  back-gearing  eight  spindle  speeds  may  be 
obtained. 

The  table  of  the  machine  is  supported  on  a  knee  with  long 
bearings  on  the  column.  The  table  is  37  inches  long  by  8 
inches  wide;  and  it  may  be  fed  21  inches  longitudinally,  and 
8  inches  in  a  cross  direction.  The  knee  of  the  machine  has  a 
vertical  travel  of  IG  inches  on  the  column.  While  the  table  is 
only  provided  with  power  feed  in  a  longitudinal  direction, 
the  cross  and  vertical  feeds  can  be  equipped  for  power  drive, 
if  so  desired.     The  feed  motion   for  the  table  is  taken  from 

the  spindle  and 
transmitted  to  the 
gear-box  by  a  silent 
chain.  The  gear- 
bo.\  is  oil-tight,  and 
there  are  three 
available  rates  of 
feed  for  each  spin- 
dle speed.  The 
.spindle  and  many 
other  shafts  in  the 
machine  are  made 
of  tool  steel,  which 
is  hardened  and 
ground.  The  arbor 
is  supported  with 
the  usual  type  of 
overhanging  arm, 
and  will  accommo- 
date cutters  eight 
inches  long.  Weight 
of  machine  is  2200 
pounds. 


SLOAN  &  CHACE  CARTRIDGE  VENT  DRILL- 
ING MACHINE 
For  use  in  drilling  two  vent  holes  through  the  cap  cavity  of 
a  cartridge  butt,  the  Sloan  &  Chace  Mfg.  Co.,  Ltd.,  6th  Ave. 
and  North  13th  St.,  Newark,  N.  J.,  has  recently  brought  out 
the  machine  shown  in  the  accompanying  illustration.  The 
cartridges  to  be  drilled  are  thrown  into  an  oscillating  hopper 
which  automatically  selects  and  drops  one  cartridge  at  a  time 
into  the  feed-tube.  This  tube  is  provided  with  a  mechanism 
which  drops  one  cartridge  each  time  the  chuck  turret  comes 
to  rest  with  an  open  chuck  in  place  under  the  feed-tube.  This 
chuck  turret  carries  the  cartridge  successively  under  two  drills 


Cartridge  Vent   Drilling   MacIi 


and  then  under  a  two-pin  gage  which  moves  intermittently 
with  the  drills;  and  if  through  the  breaking  of  a  drill  or  for 
any  other  cause,  the  two  holes  have  not  been  properly  drilled, 
the  gage  mechanism  releases  a  clutch  and  stops  the  machine. 
After  passing  the  gage,  the  chuck  is  automatically  opened  and 
the  drilled  cartridge  drops  through  an  opening  in  the  bench 
into  the  receptacle  placed  to  catch  it.  The  chuck  remains  open 
until  another  blank  drops  from  the  feed-tube,  and  then  auto- 
matically closes  while  moving  toward  the  drills. 

The  drill  spindles  are  made  of  steel  which  is  hardened  and 
ground,  and  they  run  in  steel  bushings  which  are  also  hard- 
ened and  ground  to  size.  The  speed  of  the  spindles  is  11.220 
revolutions  per  minute.  It  has  been  mentioned  that  the  gage 
is  connected  with  a  friction  clutch  which  automatically  stops 
the  machine  if  a  cartridge  has  not  been  drilled  through.  The 
gage  points  are  mounted  in  a  disk  which  is  adjustably  held 
by  a  screw  cap,  and  the  gage  points  are  set  while  the  disk 
is  free  by  inserting  them  into  the  first  cartridge  which  is 
drilled;  the  gage  is  then  locked  in  that  position  by  tightening 
the  screw  cap.  New  gage  points  may  be  mounted  on  the  ma- 
chine by  removing  the  holding  cap  and  inserting  a  new  disk, 
the  points  being  re-set  by  the  method  which  has  Just  l)een 
described.  The  clutch  is  of  the  e.xpanding  friction-ring  type, 
and  is  adjustable.  The  principal  dimensions  are  as  follows: 
height,  22  inches;  length,  22  inches;  width,  IS  inches;  and 
weight  of  machine  with  feed  hopper  and  countershaft.  ITS 
pounds.  The  machine  has  a  capacity  for  drilling  1100  cart- 
ridges per  hour. 


PAWLING  &  HARNISCHFEGER  DRILL  PRESS 
To  meet  the  requirements  of  the  heaviest  classes  of  drilling, 
the  Pawling  &  Harnischfeger  Co..  Milwaukee.  Wis.,  has  re- 
cently placed  on  the  market  an  upright  drill  press  which  is 
illustrated  and  described  herewith.  The  drive  is  transmitted 
through  positive  Jaw  dutches  and  hardened  steel  sliding  geara 
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which  provide  nine  changes  of  spindle  speed.  All  bearings  in 
the  speed  mechanism  are  furnished  with  Hess-Bright  annular 
ball  bearings  of  ample  size,  which  insure  positive  alignment, 
durability  and  high  efficiency.  Any  of  the  nine  available  spin- 
dle speeds  may  be  instantly  obtained.  All  speed  and  change 
gears  are  housed  in  a  single  gear-box  and  are  controlled  by 
three  levers  which  govern  the  entire  range  of  speed  and  feed 
changes,  the  changes  of  feed  being  obtained  by  a  single  lever. 

All  the  gears  in  the 
speed  and  feed  trains 
are  made  of  special 
steel  which  is  heat- 
treated. 

The  spindle  is 
made  from  a  high- 
carbon  steel  forging 
and  is  supported  by 
bronze  bushed  radial 
bearings  and  a  ball 
thrust  bearing.  The 
end  of  the  spindle  is 
slotted  for  driving 
boring  and  facing  at- 
tachments, and  is 
bored  No.  6  Morse 
taper.  An  automatic 
depth  stop  is  pro- 
vided for  disengag- 
ing the  feed  at  a  pre- 
determined point. 
The  spindle  sleeve  is 
of  large  size  and  is 
equipped  with  bronze 
bearings  for  the 
spindle.  The  feed 
rack  is  made  of  steel 
and  set  into  the 
sleeve  in  such  a  way 
that  ample  support 
is  provided  for  the 
end  thrust.  The  feed 
pinion  is  cut  solid 
on  the  shaft,  and  the 
worm  and  worm-wheel  which  drive  this  shaft  are  made  of 
hardened  steel  and  of  a  special  grade  of  semi-steel,  respec- 
tively, with  the  teeth  accurately  cut  to  insure  long  life  and 
smooth  operation.  Capstan  bars  are  provided  on  the  worm- 
wheel  hub  to  permit  of  a  quick  return  of  the  counterwelghted 
spindle.  Six  changes  of  feed  are  available  for  each  of  the 
nine  spindle  speeds. 

The  table  is  of  the  box  type  and  provided  with  two  T-sIots 
of  standard  size;  it  is  raised  and  lowered  by  a  telescopic  screw 
which  Is  constructed  in  a  way  that  makes  it  unnecessary  to 


Pawling  &  Harnischfe^er  Heavy-duty 
Upright    Drill 


provide  clearance  below  the  floor  level.  A  2V2-Jnch  hole  is 
bored  In  the  table  to  provide  outboard  support  for  boring- 
bars  which  may  be  used  on  this  drill  press;  and  a  lubricant 
pump  Is  furnished 
as  part  of  the  regu- 
lar equipment  of 
the  machine.  It  has 
been  stated  that  the 
drill  is  driven  by 
positive  clutches, 
and  the  shifter 
lever  is  located 
within  easy  reach 
of  the  operator. 
Either  straight  or 
right  -  angle  drive 
may  be  furnished 
to  suit  the  require- 
ments of  the  shop 
in  which  the  ma- 
chine is  to  be  used. 
All  such  parts  as 
gears,  worms,  etc., 
are  carefully  cov- 
ered with  guards  to 
provide  for  the 
safety  of  the  opera- 
tor. 

The  principal  di- 
mensions of  the 
machine  are  as  fol- 
lows: capacity  for 
drilling  holes  in 
steel,  up  to  2% 
inches  in  diameter; 
distance  from  cen- 
ter of  spindle  to 
face  of  column,  12 
inches;  maximum 
distance  from  end 
of  spindle  to  table,  32  inches;  spindle  travel,  16  inches;  diame- 
ter of  spindle  sleeve,  S^A  inches;  bore  of  spindle.  No.  6  Morse 
taper;  size  of  table,  19  by  23  inches;  vertical  adjustment  of 
table,  20  inches;  available  feeds,  0.007,  0.010,  0.016,  0.02S,  0.042, 
and  0.064  inch  per  revolution;  available  spindle  speeds,  41,  54, 
72,  95,  124,  167,  227,  300  and  400  revolutions  per  minute;  floor 
space  occupied  by  the  machine,  4  feet  by  3  feet,  6  inches;  and 
weight,  4900  pounds. 


Fig. 


Opposite   Side   of  Machine  shown 
in    Fig.    1 


NEW  MACHINERY  AND  TOOLS  NOTES 


Fig.    2.      Arrangement  of   Gearing   in   Speed   and   Feed   Box 


Friction  Surface  Facing:  Royal  Equipment  Co..  Bridgeport, 
Conn.  A  friction  facing  material  known  as  "Raybestos"  which 
is  adapted  for  use  on  friction  clutches,  hoisting  drums,  brake 
rings,  and  similar  forms  of  mechanism. 

Flexible  Steel  Belt  Lacing:  Manufacturers  Belt  Hook  Co., 
Chicago.  111.  A  flexible  steel  belt  lacing  with  a  ball  bearing 
joint,  which  is  noiseless  in  operation  and  easily  attached.  The 
chief  claim  made  for  the  lacing  is  that  it  makes  very  strong 
belt  joints. 

Horizontal  Hydraulic  Press:  Metalwood  Mfg.  Co..  Detroit, 
Mich.  A  press  designed  to  meet  the  requirements  of  shops 
which  have  use  for  a  press  capable  of  developing  high  press- 
ure, but  where  speed  of  operation  and  a  high  rate  of  output 
are  not  essential. 

Adjustable  Sizing  Tap:  Murchey  Machine  &  Tool  Co.,  34 
Porter  St..  Detroit.  Mich.  An  adjustable  sizing  tap  which  is 
made  in  various  sizes  and  styles  of  thread.  This  tap  is  of  the 
same  form  as  the  tap  of  the  combination  threading  die  and  tap 
which  was  described  in  the  March  number  of  M.^chixery. 

Portable  Pneumatic  Drill:  Ingersoll-Rand  Co..  11  Broadway, 
New  York  City.  A  compound  geared  type  of  pneumatic  drill 
which  is  suitable  for  use  in  flue  rolling,  drilling,  reaming  and 
tapping.  The  reversible  feature  of  the  drill  makes  it  applic- 
able for  use  in  running  on  flexible  staybolt  sleeves  or  for 
setting  locomotive  valves. 

Heavy-duty  Lathe:  W.  &  B.  Douglas.  Middletown.  Conn.  A 
single-purpose  machine  designed  for  turning  and  boring  shells, 
and  for  similar  classes  of  general  manufacturing  work.     AH 
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parts  of  the  machine  are  heavily  built  to  stand  up  under 
severe  conditions  of  service.  Three  changes  of  speed  and  four 
variations  of  feed  are  available. 

Straightening  Machine:  Brightman  Mfg.  Co.,  Columbus, 
Oliio.  A  machine  for  straightening  round  bars  ranging  in  size 
from  1  to  2\.-2  inches  in  diameter.  The  machine  is  known  as  a 
ten-roll  straightener,  and  in  addition  to  straightening  the  bars 
it  imj)arts  a  high  finish.  The  capacity  is  for  straightening 
from  20  to  40  feet  of  bars  per  minute. 

Universal  Controller:  Allen-Bradley  Co.,  Milwaukee,  Wis. 
A  line  of  controllers  for  use  on  rope-operated  hoists  where  the 
service  is  intermittent.  The  controller  is  said  to  be  universal 
in  its  application  because  it  can  be  used  with  either  direct- 
or alternating-current  motors.  The  construction  is  such  that 
the  controller  can  be  installed  in  practically  any  convenient 
position. 

Scrap  Baling  Machine:  Standard  Pressed  Steel  Co.  of  Ohio, 
Cleveland,  Ohio.  A  baling  press  for  compressing  iron  and  steel 
scrap,  which  has  a  capacity  for  handling  material  up  to  No.  10 
gage;  and  scrap  up  to  No.  C  gage  may  be  handled  if  it  is  soft 
and  pliable.  The  press  is  of  simple  construction  and  the 
charging  box  in  which  the  material  is  deposited  is  42  inches 
long  by  IG  inches  wide  by  22  inches  deep. 

Engine  Lathe:  Davenport  Locomotive  Co.,  Davenport,  Iowa. 
A  single  back-geared  heavy-duty  lathe  adapted  for  shell  work 
and  general  lines  of  manufacture.  The  design  follows  estab- 
lished practice  in  the  construction  of  machines  of  this  type. 
The  noteworthy  features  are  an  exceptionally  heavy  construc- 
tion combined  with  simplicity  of  design,  so  that  unskilled 
labor  may  (luickly  be  taught  to  run  the  lathe. 

Vacuum  Pump:  IngcrsoU-Rand  Co.,  11  Broadway,  New  York 
City.  A  horizontal,  contor-crank  vacuum  pump  intended  for 
use  in  connection  with  condensers  and  for  other  service  where 
it  is  necessary  to  maintain  a  high  vacuum.  The  pump  has 
been  developed  from  this  company's  straiglit-line  air  com- 
pressor and  is  intended  for  either  steam  or  belt  drive.  The 
capacity  is  from  292  to  229.')  cubic  feet  per  minute. 

Crane  and  Hoist  Controller:  Cutler-Hammer  Mfg.  Co.,  Mil- 
waukee. Wis.  A  reversible  type  controller  designed  for  over- 
head mounting  with  rope  operation.  This  controller  is  in- 
tended for  use  indoors  and  for  duty  in  regulating  inter- 
mittent speed,  such  service  being  found  on  cranes  and  hoists. 
It  is  made  in  two  standard  types,  one  of  which  gives  50 
per  cent  speed  reduction  and  the  other  90  per  cent  reduction. 

Cylinder  Boring-bar:  E.  J.  Rooksby  &  Co.,  Philadelphia,  Pa. 
A  portable  locomotive-cylinder  boring-bar  intended  for  use  in 
reboring  cylinders  and  valve  chamber  bushings.  Tlie  tool  can 
be  used  witli  one  or  both  cylinder  heads  removed,  being  pro- 
vided with  crosshead  blocks  which  are  bolted  to  the  cylinder 
with  the  cylinder  head  studs.  The  boring-bar  revolves  in 
sleeves  which  are  supported  and  centered  by  set-screws  in  the 
crossheada. 

Hydraulic  Arbor  Press:  Lourie  Mfg.  Co.,  SprlngQeld,  111. 
A  hydraulic  press  on  which  the  movement  of  the  ram  is  un- 
usually rapid,  eight  strokes  of  the  pump  handle  serving  to 
raise  the  ram  6  inches.  When  heavy  pressure  is  reached,  the 
large  piston  of  the  pump  differential  is  automatically  dis- 
engaged, heavy  pressures  up  to  :iO  tons  being  produced  by  the 
small  piston  which  moves  the  ram  at  a  rate  of  1  inch  for 
si'ven  strokes  of  the  i)Uinp  handle. 

Vertical  Air  Compressor:  Lyons  Atlas  Co.,  Indianapolis, 
Ind.  A  portable  self-contained  two-stage  vertical  air  com- 
pressor driven  by  an  internal  combustion  engine.  This  com- 
pressor is  built  in  capacities  for  delivering  from  35  to  l.'iO 
cubic  feet  of  air  per  minute  at  a  maximum  pressure  of  200 
pounds  per  square  inch.  Reference  has  been  made  to  the  fact 
that  the  compressor  is  portable,  but  it  may  also  be  removed 
from  the  truck  and  employed  for  stationary  service. 

Multiple-spindle  Drilling  Machine:  Baush  Machine  Tool  Co., 
200  Wason  Ave..  Spriiiglicld,  Mass.  A  multiple-spindle  drilling 
inai'hine  eciiiippod  with  what  is  known  as  a  "center  feed,"  with 
wliicli  the  fi'cil  pressure  is  applied  at  the  center  of  the  head 
ill  the  middle  of  the  drill  layout,  so  that  any  tendency  of  the 
head  to  spring  away  from  the  guides  is  eliminated.  Other  fea- 
tures of  this  machine  are  essentially  the  same  as  those  of  the 
well-known  multiple  drill  presses  manufactured  by  this 
company. 

Electric  Shop  Tractor:  Mercury  Mfg.  Co..  Chicago.  111.  A 
tnutor  for  use  in  pulling  about  factory  trucks  on  which  the 
product  is  loaded  for  transfer  from  one  department  to  another. 
The  provision  of  an  iiuloiiondeni  power  unit  enables  the  tractor 
to  be  constantly  in  use.  while  the  trucks  may  be  loaded  at  the 
convenience  of  the  ditTorent  departments.  The  tractor  is 
driven  by  an  electric  storage  battery  which  supplies  power 
to  a  Westinglionse  eleilrio  motor  from  which  it  is  transmitted 
direct  to  the  rear  axle  through  a  worm-gear. 

Worm  Milling  Machine:  Xewton  Machine  Tool  Works.  Inc., 
Philadelphia.  I'a.  This  machine  represents  the  further  de- 
velopment of  a  machine  of  the  same  type  which  was  developed 
about  flftcen  years  ago  for  use  in  the  factory  of  the  Newton 
Machine  Tool  Works.     In  its  present  form  it  embodies  a  num- 


ber of  improved  features  of  design  and  is  offered  to  the  trade 
for  the  first  time.  The  work  consists  of  hollow  cylinders 
which  have  previously  been  turned  to  the  proper  outside  di- 
ameter; they  are  mounted  on  a  mandrel  which  is  supported  at 
one  end  by  a  collet  in  the  machine  spindle. 

Manufacturing  Lathe:  Robert  H.  Snider  &  Co.,  1524  Chest- 
nut St.,  Philadelphia,  Pa.  An  18-inch  lathe  adapted  for  general 
manufacturing  work,  and  particularly  for  use  in  factories  en- 
gaged in  the  manufacture  of  shrapnel  and  high-explosive 
shells.  As  the  lathe  is  intended  for  manufacturing  work,  only 
eight  spindle  speeds  are  provided,  four  of  which  are  secured 
by  a  selective  sliding-gear  headstock,  the  other  four  being  ob- 
tained by  the  use  of  a  two-speed  countershaft.  The  general 
design  follows  that  of  standard  heavy  manufacturing  lathes 
with  the  parts  liberally  proportioned  to  withstand  the  test  of 
severe  service. 

Turret  Head:  Charles  Eisler,  43  Dodd  St.,  Bloomfield,  X.  J. 
A  turret  head  for  use  on  lathes  in  shops  where  the  amount  of 
screw  machine  work  is  not  sufficient  to  warrant  the  installa- 
tion of  a  standard  screw  machine.  The  turret  is  of  extremely 
simple  design  and  can  be  put  in  the  working  position  as 
quickly  as  an  ordinary  lathe  center  or  chuck.  The  head  does 
not  rotate,  as  is  usually  the  case  with  lathe  turrets,  but  swings 
to  reach  the  various  settings  of  the  tools,  which  are  three  in 
number.  It  is  claimed  by  the  maker  of  this  head  that  more 
than  85  per  cent  of  the  work  requiring  the  use  of  a  turret  ma- 
chine can  be  handled  satisfactorily  with  a  series  of  three  tools. 


HELP  WANTED  ADVERTISEMENTS 
EXTRAORDINARY 
The  accompanying  reproduction  of  a  portion  of  an  adver- 
tising page  clipped  from  the  BruUjfport  Evening  Post,  indi- 
cates how  extraordinary  is  the  demand  for  labor  in  the  Con- 
necticut city  now  styled  by  some  the  "American  Essen."  It 
is  very  seldom  that  display  advertisements  are  pulTlished  like, 
these  calling  for  all  grades  of  labor.  The  need  there  for  ma- 
chinists, toolmakers,  and  milling  machine  and  punch  press 
operators  is  unprecedented.  One  large  concern  has  been  carry- 
ing   on    a    sys- 


tematic can- 
vass for  the 
skilled  labor 
required  to 
operate  its 
enormous  plant 
to  full  capacity, 
but  it  still 
lacks  thou- 
sands of  the 
number  want- 
ed. The  growth 
of  Bridgeport 
during  the  past 
year  is  unpar- 
alleled in  its 
history,  and 
the  demand  for 
houses,  tene- 
ments and 
boarding  places 
is  far  in  excess 
of   the   supply. 
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Hflp   Wmtod: 


In  the  practice  of  interchangeable  manufacturing,  quick- 
action  machine  vises  play  a  prominent  part,  especially  in  the 
production  of  firearms,  typewriters  and  similar  products.  The 
vises  provided  with  false  Jaws,  stops,  locating  pins,  and  other 
means  for  holding  the  work  in  a  fixed  position  are  quickly 
operated  and  cheaply  maintained.  In  preparing  for  inter- 
changeable manufacture,  it  is  not  necessary  to  Invest  large 
sums  in  elaborate  fixtures,  but  instead  quick-action  machine 
vises  may  be  fitted  with  Jaws  suitable  for  holding  all  the  parts 
within  their  range  requiring  milling  operations.  In  use,  the 
fixtures  are  washed  free  from  chips  by  a  flood  of  soda  water, 
so  that  no  trouble  is  experienced  by  chips  getting  under  the 
parts  and  throwing  them  out  of  line.  The  quick-action  vise 
may  be  used  for  a  great  number  of  operations,  the  false  jaws 
are  quickly  changed,  and  in  themselves  represent  compara- 
tively small  toolmaking  cost. 
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SERVICE   COURSE,   GISHOLT  MACHINE   CO. 

The  Gisholt  Machine  Co.,  Madison,  Wis.,  has  instituted  a 
service  course  for  the  purpose  of  giving  those  men  who  wish 
to  take  advantage  of  the  opportunities  a  chance  to  progress, 
and  to  supply  its  customers  with  men  who.  are  thoroughly 
familiar  with  the  construction  of  the  Gisholt  turret  lathe  and 
proficient  in  handling  it.  Following  is  a  statement  of  the 
qualifications  required  and  what  the  service  course  consists  of: 
Qualifications 

1.  To  be  able  to  handle  all  sizes  of  machines,  a  man 
should  be  at  least  five  feet  six  inches  in  height,  although 
men   under   this   height   who   have  all   the  other   qualifica- 


P^^^^                  SERVICE    CLASS. 

3-LtO     :,TONe                         7-JUMM     OHAMT              1  -  CMAl     CjUOI^.RO             1^      GEO,    0     fJUTflNS 
juA-OALt    V.  RICKARD.           9- W»    PAPtNFUS  ,      I  £- PHeS    M    Of.lSHTOU  .     1 5  -  JOHN  J.  OENSMAN 

Service  Class,    Gisliolt   MarhuiL-   Co. 

tions  could  probably  be  placed.  He  should  be  about  twenty 
years  of  age,  to  have  had  time  for  proper  schooling  and  the 
three  years  practical  experience  mentioned  below.  He 
should  not  be  over  thirty-five  years  of  age  when  starting  the 
course.  Otherwise,  there  will  not  be  time  for  him  to  ac- 
quire the  experience  necessary  for  holding  the  responsible 
position  which  ought  to  result  later,  from  his  taking  the 
service  course. 

2.  A  man  should  have  had  three  years  or  more  practical 
experience  in  operating  machine  tools.  This  is  necessary 
if  he  is  to  grasp  in  the  one-year  course  all  the  information 
which  he  must  have  in  order  to  do  the  service  work  in  the 
field  after  he  leaves  us. 

3.  In  order  to  receive  promotion  through  the  several 
branches  of  the  course,  a  man  must  constantly  demonstrate 
that  he  is  capable,  diligent  and  dependable. 

The  Service  Course 

The  service  course  consists  of: 

1.  Not  more  than  1000  hours  in  general  manufacturing 
departments. 

2.  Not  more  than  900  hours  in  the  building  of  turret 
lathes.  This  consists  of  all  the  scraping  and  lining  up  of 
beds,  slides,  bearings,  etc.,  assembling  of  headstocks,  feed- 
boxes,  turret  and  toolpost  carriage  slides  complete,  aprons 
for  both  turret  slide  and  toolpost  carriage  slide,  rapid  tra- 
verse, etc. 

:!.  Not  more  than  900  hours  operating  in  the  turret  lathe 
department. 

4.  Not  more  than  200  hours  in  the  service  department 
at  which  time  instructions  will  be  given  regarding  the 
handling  of  the  work  in  the  field.  Catalogues,  data  for  ref- 
erence, etc..  will  be  given  out  at  this  time. 

The  length  of  the  course  is  at  a  maximum  approximately 
one  year. 

Disposition  of  Service  Course  Men 

We  intend  that  each  man  shall  have  the  chance  to  acquire 
such  a  knowledge  of  our  product  that  we  will  be  proud  to 
recommend  him  to  our  customers  at  any  time. 

When  the  course  is  completed,  we  will  secure  for  each 
man  a  position  on  the  pay-roll  of  one  of  our  customers  in 
which  he  will  receive  at  least  the  same  hourly  rate  as  paid 
him  by  us  during  the  course. 

The  nature  of  the  position  will  be  governed  by  the  quali- 
fications of  the  man  for  whom  it  is  secured.  It  may  be  one 
of  operating,  repairing,  tool  setting  or  foremanship. 

When  the  man  leaves  for  his  new  position  in  our  cus- 
tomer's plant,  we  will  pay  his  railroad  fare  from  Madison 
to  the  city  in  which  that  plant  is  located.  In  special  cases 
where  we  agree  to  do  so  when  a  man  starts  the  course,  we 
will  also  refund  the  railroad  fare  which  he  paid  to  reach 
Madison. 


Basis  of  Service  Course 

1.  The  man  will  receive  during  the  entire  course  the 
hourly  rate  of  wages  which  is  agreed  upon  at  the  beginning. 
He  must  agree  to  this  and  must  also  agree  that  he  will 
accept,  at  not  less  than  the  same  rate,  the  position  to  be  se- 
cured for  him  by  the  Gisholt  Machine  Co. 

2.  That  during  unsettled  business  conditions,  the  service 
course  men  will  be  kept  on  the  pay-roll  up  to  such  time  as 
it  is  necessary  for  the  company  to  reduce  its  force  to  a 
minimum.  This  minimum  would  consist  of  only  those  who 
had  been  what  we  call  our  regular  men. 

3.  In  the  interests  of  all  concerned,  the  company  re- 
serves the  right  to  make  such  changes  in  the  above  plan  as 
may  seem  expedient. 

*     •     * 

DURABILITY  OF  HIGH-SPEED  DRILLS 

The  question  regarding  the  amount  of  work  that  a  high- 
speed drill  one-inch  diameter  will  do  between  grindings  when 
running  at  a  speed  of  400  revolutions  per  minute  and  with  a 
feed  of  three  inches  per  minute  in  forty-point  carbon  steel, 
was  submitted  to  George  E.  Hallenbeck,  superintendent  of 
Baker  Bros.,  Toledo,  Ohio,  who  gave  his  opinion  substantially 
as  follows: 

A  one-inch  drill  running  at  400  R.  P.  M.  with  a  feed  of  three 
inches  per  minute  would  have  a  peripheral  speed  of  approxi- 
mately 105  feet,  and  the  feed  per  revolution  would  be  0.0075 
inch.  At  this  speed  and  feed  a  drill  provided  with  a  copious 
supply  of  cooling  lubricant,  drilling  material  not  exceeding 
two  inches  thick,  should,  on  an  average,  drill  from  300  to  500 
inches  between  grindings.  The  depth  of  the  hole  drilled  has 
a  very  marked  influence  on  the  durability  of  the  drill.  The 
deeper  the  hole,  the  more  often  it  will  be  necessary  to  grind 
the  drill.  The  depth  of  the  hole  affects  the  grindings  not  in 
a  direct  but  in  a  higher  ratio.  This  is  due  to  several  factors, 
one  of  which  is  the  failure  of  the  lubricant  to  reach  the  drill 
point  as  freely  as  it  should;  another  is  that  hot  chips  He 
against  the  drill  and  heat  the  entire  body,  preventing  it  from 
carrying  away  the  heat  from  the  point.  The  chips  also  clog 
and  score  the  lands  of  the  drill  in  deep  holes  and  cause  a  con- 
siderable increase  in  heating.  These  are  probably  the  most 
important  factors.  Another  factor  which  enters  into  the  ques- 
tion of  the  time  between  grindings  is  the  manner  in  which 
the  drill  is  ground,  the  clearance  angle  given  the  drill  and  the 
lipping  of  the  drill.  We  have  found  that  a  clearance  angle 
about  two  degrees  greater  than  that  ordinarily  given  by 
the  drill  makers  will  cause  the  drill  to  cut  freer  and  materially 
increase  the  depth  that  can  be  drilled  between  grindings. 

Whether  the  steel  is  clear  open-hearth  or  Bessemer  and 
whether  it  is  forged  or  rolled  stock  also  affects  the  durability 
of  the  drill.  Probably  the  most  important  item  of  all  is  the 
manganese  content.  Steels  that  are  high  in  manganese  have 
a  tendency  to  wear  away  the  cutting  edge  of  a  drill  rapidly, 
and  if  they  are  carelessly  handled  in  the  rolling  or  forging, 
segregated  manganese  and  chilling  are  likely  to  occur.  Segre- 
gated manganese  in  steel  will  ruin  a  drill  the  moment  it 
strikes  it  and  the  chilling  imposes  considerable  work  on  the 
drill.  Altogether  there  are  so  many  factors  influencing  the 
durability  of  drills  that  it  seems  practically  impossible  to  lay 
down  any  definite  rule  to  apply  generally. 
*     *     * 

NO    N.  M.  T.  B.  A.    SPRING   CONVENTION 

The  executive  committee  of  the  National  Machine  Tool 
Builders  Association  has  decided,  in  view  of  the  great  stress 
of  business,  not  to  hold  the  usual  spring  convention,  with  regu- 
lar program,  this  year. 

A  man  who  was  sent  by  an  independent  set  of  employers  to 
investigate  the  Lawrence  strike  told  me  that  he  found  much 
more  intelligence  among  the  labor  leaders  than  among  the 
employers  concerned,  and  that  they  had  a  far  clearer  com- 
prehension of  the  problems  involved.  His  mission  in  the  in- 
vestigation was  to  report  to  those  who  engaged  him  as  to  the 
best  method  of  combating  the  I.  W.  W.  They  got  the  answer 
that  nothing  permanent  could  be  done  until  the  employers 
learned  more  about  the  industrial  problems  with  which  they 
had  to  deal. — H.  L.  Gantt.  in  Industrial  Leadership. 
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SOME    OF    THE    EFFECTS    OF    THE    WAR    ON    TRADE    AND    POSSIBLE    FUTURE    DEVELOPMENTS 


IN  his  annual  report,  President  Meyer  of  the  Association 
of  German  Iron  and  Steel  Manufactures  said  that 
Germany's  ability  to  carry  on  the  war  is  due  to  the 
development  of  the  nation's  resources  by  her  enormous 
foreign  trade.  ReRinald  Mi-Kenna,  chancellor  of  the  ex- 
chequer, said  last  month  that  one  of  the  chief  factors  in 
Great  Britain's  power  of  endurance  is  her-  commercial  in- 
terests; that  if  her  trade  is  destroyed  her  lite  as  well  as 
her  ability  to  help  her  allies  and  her  dominions  is  destroyed. 
Frank  A.  Vanderlip,  president  of  the  National  City  Bank  of 
New  York,  said  that  expansion  of  foreign  trade  is  absolutely 
necessary  if  the  United  States  is  to  maintain  its  credit  at  the 
end  of  the  war;  that  as  long  as  the  war  continues  gold  will 
flow  into  the  country,  but  just  as  soon  as  the  war  is  over  every 
nation  will  attack  the  nation's  gold  reserve  by  every  method 
known  to  trade  and  commerce,  and  that  if  this  attaxtk  is  suc- 
cessful the  entire  United  States  credit  will  have  to  be  adjusted, 
for  the  reduction  in  credit  will  be  many  times  greater  than 
the  loss  in  gold.  While  this  attack  can  be  resisted  by  the 
investment  in  short-term  foreign  loans,  the  only  effective 
means  of  resistance  is  the  development  of  foreign  trade. 

Many  bankers  think  that  this  attack  was  begun  last  month 
when  80  large  a  quantity  of  German  securities  was  sold  in 
New  York,  for  as  soon  as  the  ocean  is  again  free  to  German 
vessels  the  large  bank  balance  that  Germany  has  in  New  York 
may  be  drawn  out  in  gold.  To  retard  as  far  as  possible  the 
growth  of  the  American  gold  reserves,  England  has  stopped 
buying  wheat  in  the  I'nited  States,  though  it  recently  pur- 
chased $86,000,000  worth  of  the  cereal  in  Australia,  Argentina, 
and  Uumania. 

That  the  entire  world  is  seeking  American  goods  is  shown 
by  the  inquiries  and  orders  sent  here  daily.  A  representa- 
tive of  an  American  machinery  firm  recently  refused  an  order, 
amounting  to  nearly  $1,250,000,  from  a  Russian  dealer  because 
the  dealer  wanted  to  withhold  payment  until  one  year  after 
the  end  of  the  war;  a  leading  Russian  banker  was  willing  to 
guarantee  the  payment  of  both  the  principal  and  the  interest. 
It  is  doubtful  if  the  manufacturers  of  any  nation,  even  Ger- 
many, will  extend  to  the  purchaser  the  extremely  long  credits 
that  were  so  great  a  factor  in  the  building  up  of  the  German 
foreign  trade.    The  Practical  Engineer,  of  London,  says: 

The  matter  of  credit  must  be  looked  at  from  the  national 
point  of  view,  with  the  interests  of  bankers  and  engineers 
as  subordinate.  It  is  all  very  well  to  talk  of  the  commercial 
success  of  the  Germans,  but  it  is  a  success  that  has  more 
than  anything  else  caused  Russia  to  detest  Germany.  The 
first  effect  of  the  German  system  is  that  the  producer  be- 
comes the  dependent  and  servant  of  the  banker.  The  sec- 
ond effect  is  to  make  the  purchaser  the  debt-ridden  slave  of 
the  banker.  The  banker  becomes  supreme.  The  buyer  and 
the  seller  are  under  his  hoof  for  money  due,  and  it  follows 
that  they  are  equally  under  his  hoof  in  conducting  their 
business  and  making  all  their  future  plans  and  contracts. 
The  British  engineers  must  take  the  initiative,  jointly. 
In  forming  a  llnaminl  or  trade  organization,  say  in  Russia, 
which  will  supply  information,  advise  as  to  opening  of 
credit,  and  take  part  of  the  risk.  The  British  banks  should 
cooperate  to  a  limited  extent  and  only  on  condition  that  the 
Russian  banks  join.  The  organization  would  not  be  an  In- 
dependent bank,  but  a  cooperative  effort  to  secure  the  legiti- 
mate interests  of  the  British  seller  and  the  Russian  buyer. 
The  approval,  and  perhaps  the  tinamial  assistance,  of  the 
British  and  Russian  governments  would  be  necessary,  and 
both  governments  should  he  otTicially  represented  in  the 
direction  of  the  organization.  The  buyer  would  he  given 
clearly  to  understand  that  he  was  not  only  buying  a  ma- 
chine but  that  ho  was  also  borrowing  money  for  which  he 
would  have  to  pay  interest.  The  real  price  of  the  machine 
(that  is.  the  cash-on-delivery  price)  should  he  stated  and 
the  cost  of  the  loan  should  he  given  separately.  In  that 
way  British  capital  would  be  advanced  to  Russia  and  mu- 
tual trade  promoted. 

Many  of  the  South  American  countries  attribute  their  late 
financial  troubles  to  these  long-term  credits,  together  with  the 
speculation  they  encourage,  as  the  stringency  was  due  to  the 
failure  of  the  dealers  to  meet  the  demands  of  the  German 
banks  when  the  war  began. 


Russian  manufacturers  are  now  preparing  to  modernize 
their  shops  in  anticipation  of  the  great  manufacturing  era 
that  they  expect  will  follow  the  declaration  of  peace.  Benton 
Hopkins  has  already  gone  there  as  the  representative  of  two 
Ohio  firms  that  are  to  erect  twenty-seven  large  automobile  fac- 
tories in  different  parts  of  the  country.  Over  fifty  vessels  are 
now  en  route  to  Russia  with  American  goods;  one  recent  order 
placed  in  this  country  was  for  2,000,000  scythes.  The  British 
Board  of  Trade  Journal  says:  "Ural  mining  works  may  have 
to  close  down  for  lack  of  machinery.  Not  only  is  it  impossible 
to  obtain  machinery  for  new  enterprises  but  spare  parts  can- 
not be  got  for  machinery  now  in  use.  It  is  doubted  if  allied 
and  neutral  powers  can  produce  the  machinery  Germany  for- 
merly supplied  Russia.  All  firms  desirous  of  obtaining  a  share 
of  this  business  should  send  salesmen  having  a  good  technical 
knowledge  and  also  a  knowledge  of  the  Russian  language  to 
the  Ural  mining  region  at  once."  During  the  past  month 
American  and  British  companies  secured  252  deposits  of  gold 
and  platinum  in  this  region  for  $15,000,000. 

Italy  has  been  a  steady  buyer  in  the  American  iron  and  steel 
markets  since  the  war  closed  the  German  markets  to  her.  In 
1913,  Germany-  sold  $1,000,000  more  pig  iron  to  Italy  than 
either  England  or  the  United  States.  France.  China,  Japan, 
Brazil,  Java,  Cuba,  and  Chile  have  recently  made  large  pur- 
chases of  American  railway  supplies.  Chile  has  given  the  con- 
tract for  the  erection  and  equipping  of  several  of  her  railway 
shops  to  a  New  York  firm.  A  Chicago  firm  of  contractors  is 
building  the  public  health  works  for  the  government  in 
Uruguay.  Other  American  contractors  are  building  the  new 
port  works  in  Asuncion.  Americans  have  been  granted  rail- 
way and  wharfage  rights  in  Nicaragua.  Norway  has  placed 
orders  with  most  of  the  shipyards  on  the  Great  Lakes  and 
with  some  on  the  Atlantic.  British  Guiana  is  desirous  of  ob- 
taining an  American  engineer  to  construct  its  sea  defence 
works,  especially  one  who  has  had  experience  with  similar 
work  along  the  Mississippi. 

In  order  to  bring  their  countries  into  closer  relationship 
with  the  United  States,  the  leading  business  men  of  the  South 
and  Central  American  countries  have  formed  chambers  of 
commerce.  Besides,  each  country  has  selected  a  commission 
of  nine  men,  of  which  its  minister  of  finance  is  the  chairman, 
to  represent  it  in  the  International  High  Commission,  of  which 
Secretary  of  the  Treasury  McAdoo  is  the  chairman.  This  com- 
mission will  meet  in  Buenos  Aires.  Argentina,  on  April  3,  to 
study  and  arrange  for  the  application  of  uniform  laws  that 
will  assist  trade  and  commerce  among  the  American  republics. 

When  the  Interstate  Commerce  Commission  was  investigat- 
ing the  cause  of  the  freight  embargo  of  the  railways  entering 
New  York,  several  persons  said  that  it  was  caused  by  the 
British  and  French  governments.  They  stated  that  any  ship 
that  loads  without  permission  Is  at  once  requisitioned  by  the 
governments.  Some  cars  have  been  standing  in  the  yards  for 
months  because  the  vessels  that  were  to  have  taken  their 
freight  were  commandeered.  The  vessels  of  some  of  the  larger 
lines  are  now  used  exclusively  for  the  transportation  of  war 
supplies.  But  a  strong  American  merchant  marine  is  being 
developed.  During  the  past  month,  the  Gaston.  'Wllllanis  & 
Wigmore  Co.  has  been  formed.  It  starts  with  a  fleet  of  four- 
teen vessels  and  has  contracted  for  four  more.  The  W.  R. 
Grace  Co.  acquired  the  property  of  the  Pacific  Mail  Steamship 
Co.  with  its  fieet  of  steamers  and  has  since  purchased  a  num- 
ber of  others,  and  is  now  operating  a  fieet  on  the  Pacino  and 
the  Atlantic.  Besides  many  smaller  companies  have  been 
formed.  In  addition  every  shipyard  Is  working  to  iu  fullest 
capacity.  There  are  now  under  contract  al>out  350  ships  of 
which  fifty-nine  are  for  the  United  States  government  and  the 
rest  for  the  merchant  marine:  many  of  these,  though,  are  for 
foreign  countries.  The  American  Marine  Insurance  Co.  was 
also  formed  to  compete  with  the  foreign  companies  that  for 
nearly  a  quarter  of  a  century  have  controlled  this  field.  But 
this  increase  of  the  merchant  marine  has  not  been  confined  to 
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the  United  States.  Norway  and  Sweden  have  so  filled  their 
shipyards  with  orders  that  it  is  expected  that  the  war  will 
have  ended  before  all  the  vessels  contracted  for  will  be  built. 
France  is  lending  money  to  its  citizens  to  buy  vessels  with. 
Italy  has  contracts  tor  twenty-three  ships  with  shipyards  on 
the  Great  Lakes.  Portugal  has  requisitioned  the  German  ves- 
sels interned  in  its  harbor  so  that  they  may  be  used  for  the 
transportation  of  British  supplies;  Italy  and  Brazil,  it  is  said, 
are  about  to  do  the  same.  Japan's  shipyards  are  busier  than 
ever  and  the  only  limit  to  their  output  is  their  inability  to 
secure  steel  as  rapidly  as  desired. 

It  is  quite  probable  that  the  International  High  Commission 
will  accept  the  following  plan  for  the  establishment  of  rapid 
and  regular  maritime  communication  between  the  ports  of 
North  and  South  America: 

1.  By  the  organization  of  a  large  company,  subscription 
to  which  may  be  made  by  the  public,  the  balance  of  the 
stock,  if  any,  to  be  taken  by  the  government  of  the  United 
States  and  the  governments  of  those  Latin-American  re- 
publics interested,  in  a  proportion  to  be  agreed  upon. 

2.  The  company  to  be  incorporated  under  the  New  York 
laws,  but  the  steamers  to  be  registered  in  the  different 
countries  in  proportion  to  the  capital  subscribed,  and  to 
fly  the  flag  of  said  country. 

3.  For  the  purposes  of  customs  laws  the  steamers  to  be 
considered  as  of  the  nationality  of  the  port,  except  the 
coastwise  trade  In  those  countries  where  that  trade  is  re- 
served for  nationals. 

4.  The  vessels  to  fulfill  certain  conditions,  e.  g.,  mini- 
mum tonnage  of  5000  tons  and  a  minimum  speed  of  sixteen 
miles  per  hour. 

5.  The  board  of  directors  shall  be  composed  of  repre- 
sentatives appointed  by  the  respective  countries  in  propor- 
tion to  the  capital  subscribed. 

6.  The  payment  of  the  capital  subscribed  may  be  made 
in  cash,  or  by  transfer  of  vessels  belonging  to  the  govern- 
ment subscribing,  provided  said  vessels  are  suitable. 

In  order  that  American  trade  to  neutral  countries  may  be 
inconvenienced  as  little  as  possible.  Lord  Robert  Cecil,  Eng- 
land's minister  of  war  trade,  has  established  in  Washington, 
under  the  direction  of  the  British  embassy,  a  bureau  that  will 
inform  all  shippers  exactly  what  goods  may  be  shipped  with 
safety.  He  says:  "We  want  to  give  the  fairest  play  to  Ameri- 
can merchants,  who  are  entitled  to  all  the  legitimate  trade 
with  neutrals  that  they  can  get.  We  are  now  working  on  a 
specific  list  for  their  guidance  that  will  enable  them  to  know 
what  they  can  do;  in  other  words,  we  shall  throw  a  better 
light  on  the  whole  contraband  question." 

Dr.  Paul  Ritter,  minister  from  Switzerland,  says  that  only 
certain  goods  can  be  shipped  to  that  country,  and  these  must 
be  consigned  to  the  Societe  Suisse  de  Surveilance  Economique, 
in  Berne;  a  list  of  the  articles  that  may  be  exported  may  be 
seen  in  the  various  Swiss  consulates. 

But  contrary  to  the  general  impression,  Great  Britain's  trade 
has  not  been  stopped.  During  1915,  its  total  export  trade  was 
only  20  per  cent  less  than  its  trade  in  1913,  which  was  its 
greatest  year,  while  in  cotton  and  some  lines  of  iron  and  steel 
manufactures  its  exports  to  South  America  were  far  greater 
than  in  1914,  during  a  part  of  which  the  country  was  not  at 
war.  The  government  is  now  planning  to  obtain  the  lion's 
share  of  the  world's  trade  when  it  is  at  peace  again.  The 
British  Association  of  Chambers  of  Commerce  has  asked  the 
government  for  preferential  trading  relations  between  all  Brit- 
ish countries;  for  reciprocal  trading  relations  between  the 
British  Empire  and  allied  countries;  for  favorable  treatment 
of  neutral  countries;  for  restriction,  by  tariff  and  otherwise, 
on  all  trade  relations  with  enemy  countries.  Sir  Edward  Grey, 
the  foreign  secretary,  said,  after  telling  of  the  present  move- 
ment to  expand  the  foreign  trade  of  the  United  States:  "We 
must  do  the  same  thing  quickly.  We  should  have  a  system  of 
banks  throughout  South  America,  Russia,  and  the  other  allied 
countries."  Referring  to  the  mining  industry,  the  prime  min- 
ister of  Australia  recently  said: 

When  war  broke  out  nearly  all  the  base-metal  trade  of 
Australia  was  in  the  hands  of  a  great  German  combine, 
which  manipulated  the  markets  to  suit  itself.  This  trade 
represented  at  least  £15.000,000  yearly,  excluding  the  value 
of  the  gold  and  silver  in  the  base  metals.  The  policy  of  the 
government  to  encourage  Australian  industries  has  resulted 
in  largely  extending  the  facilities  for  treating  the  ores  of 


zinc,  lead,  and  copper  in  Australia.     All  copper  goods  re- 
quired in  Australia  will  soon  be  made  there.     After  the 
war,  the  Australian  metal  industries  will  look  only  to  Great 
Britain  and  her  allies  for  markets,  the  aim  being  to  have 
Australian  goods  take  the  place  of  German. 
New  South  Wales  has  decided  that  in  the  purchase  of  all 
supplies  for  the  government,  a  ten  per  cent  preference  will 
be  extended  to  local,  British,  and  Empire  manufacturers  as 
against  those  of  other  nations.    Canada  is  planning  to  develop 
its  resources  and  to  manufacture  all  articles  possible  so  as  to 
become  largely  self-sustaining.     A  government  commission  is 
investigating  conditions  in  other  countries  and  a  government 
laboratory  is  to  be  erected  for  the  encouragement  of  its  manu- 
facturers.    In  addition,  Canadian  bankers  last  month  made  a 
tour   through   the  West   Indies   to   study   conditions   in  order 
that  Canadian  banking  facilities  in  that  region  might  be  im- 
proved.    Although  not  heralding  the  fact  with  the  blowing  of 
trumpets,  Japan  has  been  supplying  a  good  deal  of  the  markets 
formerly  supplied  by  Germany,  especially  on  the  Pacific;  it  has 
a  most  decided  advantage  there  because  of  its  control  of  the 
shipping  on  that  ocean.     In  the  meantime  Germany  has  not 
been  thinking  only  of  war.     Dr.  Reichert,  director  of  the  e.x- 
port  department,  recently  said: 

With  regard  to  the  commercial  policy  after  the  war,  the 
association  is  clear  on  the  following  points:  The  protective 
system  of  Germany,  inaugurated  by  Bismarck,  must  be 
maintained.  Germany  must  lay  down  the  conditions  upon 
which  her  goods  are  to  be  exported  to  the  principal  foreign 
markets.  She  must  see  that  her  products  are  placed  upon 
an  equal  footing  with  those  of  other  countries  in  foreign 
markets.  Where  necessary,  German  customs  duties  must 
be  raised  so  as  to  render  the  country  independent  of  foreign 
goods. 

In  line  with  its  policy  of  conserving  its  resources,  Germany 
is  now  organizing  the  cattle  trade.  The  organization  will  have 
its  headquarters  in  Berlin  and  will  have  a  board  of  directors 
and  an  advisory  committee  of  twelve  members  in  which  the 
agricultural  interests,  the  chambers  of  commerce,  and  the  large 
cities  will  be  represented. 

In  addition  to  the  loans  to  England,  France,  and  Russia,  the 
United  States  has  lent  $79,000,000  to  Argentina,  a  loan  of  $15,- 
000,000  having  been  made  in  March.  Besides,  $75,000,000  has 
just  been  lent  to  Canada,  while  negotiations  are  being  made  tor 
additional  loans  to  England,  France,  and  Russia.  The  Cana- 
dian loan  is  for  a  period  of  five,  ten,  and  fifteen  years;  the 
Argentina  loan  last  made  is  for  one  year. 

The  Mexican  government  is  now  trying  to  reorganize  the 
financial  affairs  of  the  country.  It  has  decided  to  handle  the 
finances  itself  and  not  let  this  be  done  by  banking  and  capital- 
ist groups,  as  has  been  the  custom.  It  will  limit  the  amount 
of  currency  in  circulation,  both  paper  and  cash,  to  the  present 
resources  of  the  treasury,  which  are:  $5,000,000  cash;  the  ac- 
cumulated bullion  in  the  treasury;  $5,000,000  placed  at  the 
disposal  of  the  government  by  the  Hennequin  regulating  com- 
mission of  Yucatan;  the  entire  taxes  for  rental  and  exploita- 
tion of  mineral  lands  and  forests;  the  entire  mining  taxes; 
and  loans  that  may  be  obtained  on  the  government  property, 
with  a  limit  of  $10,000,000.  D.  E.  J. 

•  •     • 

EXPORT  BUYERS'  LEAGUE 
The  Export  Buyers'  League  is  being  organized  by  Mr.  Pels, 
purchasing  agent  for  the  Warner  Sugar  Refining  Co.  and  the 
Miranda  Sugar  Co.  of  Cuba,  and  F.  M.  Moore,  buyer  for  Alexan- 
der &  Baldwin,  Ltd.,  representing  Hawaiian  Island  sugar  inter- 
ests. Membership  in  the  Export  Buyers'  League  will  also  in- 
clude membership  in  the  Purchasing  Agents'  Association  of 
New  York  City,  a  branch  of  the  National  Association  of  Pur- 
chasing Agents.  The  league  will  include  in  its  membership 
only  those  who  purchase  for  export  and  will  not  include  any- 
one who  personally  solicits  domestic  orders.  Further  informa- 
tion can  be  obtained  from  E.  B.  Hendricks,  secretary  of  the 
Purchasing  Agents'  Association  of  New  York,  129  Lafayette  St., 
New  York  City. 

*  *     * 

A  German  silver  containing  about  GO  per  cent  of  copper, 
14  per  cent  of  nickel,  24  per  cent  of  zinc  and  from  1  to  2 
per  cent  of  tungsten  is  known  as  "platinoid"  and  is  used  for 
electrical  resistances. 
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CUSTOMS   INFORMATION 

DECISIONS  ON  IMPORTATIONS  OF  AGRICULTURAL  IMPLE- 
MENTS. STEEL  BLOOMS  AND  STRIPS,  ETC. 

BY  JULES    CHOPAK.  JB.' 

Tlie  United  States  Court  of  Customs  Appeals  at  Washington 
made  a  final  and  important  decision  to  domestic  interests, 
holding  that  many  machined  implements  must  pay  20  per  cent 
duty  when  imported,  notwithstanding  alleged  free-ot-duty 
claims.  The  test  case  involved  lawn  rakes.  Many  other  arti- 
cles of  the  case,  however,  such  as  lawn  mowers,  turf  cutting 
machines,  pruning,  garden,  border  and  lawn  shears  and  hedge 
clippers,  are  affected  so  as  to  be  excluded  from  the  free-ofduty 
class.  The  articles  were  as.sessed  with  duty  at  20  per  cent, 
as  manufactures  of  metal.  They  were  claimed  tree  of  duty 
under  paragraph  :i91  which  reads: 

Agricultural  implements:  Plows,  tooth  and  disk  harrows, 
headers,  harvesters,  reapers,  agricultural  drills  and  plant- 
ers, mowers,  horserakes,  cultivators,  thrashing  machines, 
cotton  gins,  machinery  for  use  in  the  manufacture  of  sugar, 
wagons  and  carts,  and  all  other  agricultural  implements 
of  any  kind  and  description,  whether  specifically  mentioned 
herein  or  not)  whether  in  whole  or  in  parts,  Including  re- 
pair parts. 

As  first  read,  this  paragraph  would  appear  to  be  very  broad 
and  take  in  all  kinds  of  machinery  used  on  vegetation.  The 
Court  determined  what  might  be  agricultural  implements  and 
what  were  such  articles,  as  follows: 

While,   therefore,   "agriculture"   in   its  broad  application 
may  extend  into  and  include  elements  of  horticulture,  viti- 
culture, arboriculture,  and  other  allied  industries  and  pur- 
suits, in  its  primary  significance  it  extends  to  and  embraces 
only  those  parts  of  all  such  as  pertain  to  human  and  inci- 
dental animal  subsistence — the  substantial  reiiuirements  of 
life  (food)  and  possibly  man's  comfort  (raiment),  and  not 
the  merely   pleasurable   pursuits;    the  necessities  and   not 
the  essentially  pleasurable  or  ornamental. 
The  Court   thereupon   defined   an   "agricultural"   implement 
to  be  one  which  "serves  some  purpose  in   the  production  of 
food    from    the   soil    or    in    the   raising   of   domestic    animals 
thereon,"  following  two  of  its  previous  decisions.     This  deci- 
sion has  been   religiously   followed   by   the   Board  of  General 
Appraisers,  in  consenuence  of  which  the  many  articles  afore- 
said and  all  others  not  coming  within  the  scope  of  the  limited 
definition  of  "agricultural  implements"  must  pay  20  per  cent 
<luty. 

Steel  Blooms  and  Strips 
Steel  blooms  were  assessed  with  duty  at  8  per  cent  under 
paragraph  110  as  Bessemer  bar  steel.  Steel  strips  were 
charged  15  per  cent  under  paragraph  110,  as  steel  made  by 
the  crucible  process  and  finished  by  rolling.  The  importers 
protested  in  each  case  to  the  Board  of  General  Appraisers,  which 
has  Just  dc(  ided  the  matter.  The  blooms  were  claimed  free 
of  duty  (paragraph  613)  as  "steel  blooms  *  *  •  if  made  Bes- 
semer *  •  *  process,  not  containing  alloys."  The  Board  sus- 
tained this  claim,  saying: 

The  evidence  in  the  case  conclusively  shows  that  these 
so-called  blooms  have  been  made  by  the  Bessemer  prm'ess 
and  that  they  do  not  contain  any  of  the  alloys  mentioned 
in  said  paragraph  til3;  that  steel  bars  are  made  from 
blooms  by  either  hammering  or  rolling;  that  while  the  par- 
ticular articles  here  under  consideration  were  probably  in 
the  form  of  square  blooms  before  they  were  hammered 
partially  into  the  shape  of  bars  as  imported,  thoy  were 
nevertheless  still  commercially  known  and  dealt  in  as 
blooms,  not  having  boon  hammered  suthciontly  to  trans- 
form them  into  bars;  that  these  blooms  difler  from  bars 
In  that  the  former  have  not  the  regular  and  uniform  sur- 
face dimensions  throughout  their  entire  lengths  which 
must  always  be  present  in  the  latter  before  they  are  known 
and  recognized  throughout  the  trade  and  commerce  of  this 
country  as  bars;  that  this  difference  In  the  condition  of  the 
two  classes  of  articles  is  the  determining  factor  by  which 
blooms  and  bars  are  distinguished  by  such  trade;  and  that 
the  commercial  understanding  as  to  what  constitutes  a 
bloom  in  no  way  differs  from  the  common  and  ordinary 
meaning  thereof.  This  term  is  defined  by  Webster  as  a 
large  bar  of  steel  formed  directly  from  an  ingot. 

Inasmuch,  therefore,  as  it  is  conclusively  shown  that  the 
articles  represent  blooms  and  not  bars,  free  entry  therefor 
is  specifically  and  t'o  nomine  provided  for  In  paragraph  613, 
and  we  so  hold. 
The  steel  strips  were  proved  to  be  regarded  as  such  in  the 
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trade,  although  they  measured  over  five  Inches  in  width  and 
varied  in  length  from  6  to  100  feet.  They  were  made  by  the 
Bessemer  or  the  Siemens-Martin  open-hearth  process,  and  fin- 
ished by  rolling.  The  Siemens-Martin  strips  were  tempered 
and  polished,  while  none  contained  alloys  like  tungsten.  They 
were  not  made  by  the  crucible,  electric,  or  cementation  pro- 
cesses but  were  finished  by  the  process  known  as  "slrawing" — 
coloring  by  heat.  A  lower  claim  of  8  per  cent  was  made  by 
the  importers,  under  paragraph  110,  as  steel  "plates,"  but  this 
claim  was  decided  as  invalid  because,  obviously,  such  goods 
are  not  plates.  An  alternative  lower  claim,  which  was  made, 
at  12  per  cent  (paragraph  105)  as  "strips  of  iron  or  steel,  not 
specially  provided  for,"  was  sustained  by  the  Board. 

Card  Clothing-  Grlndlntf  Machines 

The  Board  of  General  Appraisers  also  decided  that  Drons- 
field  patent  traverse  wheel  grinders  adapted  for  grinding  card 
clothing  were  dutiable  at  15  per  cent,  under  paragraph  165,  as 
"machine  tools,"  rather  than  at  20  per  cent,  as  manufactures 
of  metal  not  specially  provided  for. 

In  the  March  number  of  M.\ciu.nkry,  page  624,  the  customs 
definition  of  "machine  tools"  was  given.  The  government  has 
appealed,  however,  to  the  Court  of  Customs  Appeals  for  a  re- 
versal of  this  decision.  The  result  of  the  appeal  will  not  be 
known  for  several  months. 

Parts  of  Sproclcet  Chains 

The  Board  also  decided  a  protest  on  made-up  sprocket  chain, 
chain  in  knocked-down  condition,  and  various  chain  repair 
parts,  classified  as  sprocket  chains  at  25  per  cent  ad  valorem 
under  paragraph  126,  tariff  act  of  1913,  claimed  dutiable  as 
manufactures  of  metal  at  20  per  cent  under  paragraph  167. 
.The  protest  was  sustained  as  to  all  items  except  a  transmis- 
sion chain  and  inner  and  outer  links  for  chains,  as  to  which 
items  it  was  overruled. 

The  following  are  some  protests  now  before  the  Board  of 
General  Appraisers,  in  which  testimony  may  be  Introduced 
upholding  the  government's  assessments  of  higher  duties.  Any 
person  who  can  qualify  and  wishes  to  testify  may  do  so  to 
enable  the  Board  to  reach  a  correct  conclusion. 

Piolrst:  Sheep  shears.  Assessed:  30  per  cent  under  para- 
graph 128  as  shears.  Claim:  Free  under  paragraph  391  as 
agricultural  implements. 

If  the  Customs  Court's  definition   quoted   above   Is  strictly 
followed  these  sheep  shears  cannot  be  admitted  free  of  duty 
as  agricultural  implements,  since  they  serve  no  purpose  in  the 
production  of  food  from  the  soil  or  in  the  raising  of  domestic 
animals  thereon.     Shears  for  cutting  wool  from  sheep  are  not 
usually  articles  in  the  category  of  agricultural  implements. 
Protest:  Tubes  invoiced  as  hollow  steel  bars.     Assessed; 
20  per  cent  under   paragraph   127  as  steel   tubes.     Claim: 
8  per  cent  or  15  per  cent  as  steel  bars  under  paragraph  110. 
Are  these  articles  tubes  or  are  they  bars?     The  burden  of 
the  proof  is  on  the  importers  to  show  that  they  are  bars  or 
else  the  tubes  duty  will  stand.     Hollow  bars  are  not  the  usual 
bars  imported.     If  the  common  understanding  of  bars  Is  solid 
metal  in  recognized  dimensions — shown  by  dictionaries  or  text- 
books—then the  importer's  only  hope  to  succeed  is  by  showing 
that   all    wholesale   dealers    in    this   country   have   recognized 
such  articles  as  "bars,"  since  before  October.  1913.  when  this 
tariff  became  law,  or  since  then,  only  it  it  is  a  new  article. 
Protest:  Pedals  for  bicycles.    .Isscsscd;  25  per  cent  under 
paragraph  120  as  finished  parts  of  bicycles.     Claim:  20  per 
cent  under  paragraph  167  as  manufactures  of  metal. 
The  Board  of  General  Appraisers  has  already  decided  that 
lamps,   for  instance,  are  not   parts  of  bicycles,  but  only  "a<^- 
cessories."     It  is  on  this  theory  that  the  claim  Is  made  that 
pedals  are  not  parts.    The  Impossibility  of  the  claim  Is  at  once 
apparent. 

Protest:  Centrifugal  machines— machinery  used  In  sugar 
making  and  for  other  purposes.  Assessed:  20  per  cent 
under  paragraph  1S7  as  manufactures  of  metal.  Claim: 
Free  under  paragraph  391  as  machinery  for  use  In  the  man- 
ufacture of  sugar. 

The  reason  for  the  government's  assessment  In  this  case 
is  that,  conceding  that  the  machines  are  used  in  the  manu- 
facture of  sugar,  they  may  be  otherwise  used.     Paragraph  391 
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does  not  exempt  from  duty  machinery  used  for  sugar  making 
which  is  susceptible  of  other  uses.  Those  uses  have  been 
shown  to  the  Treasury  Department  which  ordered  this  assess- 
ment. In  its  instructions  to  customs  collectors,  the  Treasury 
Department  said: 

It  appears  that  many  of  the  machines  can  be  or  are  used 
for  purposes  other  than  sugar  making,  such  as  in  dye 
works,  certain  chemical  processes,  laundry  extractors, 
cream  separators,  etc.,  only  about  10  per  cent  of  those  im- 
ported being  installed  in  sugar-making  plants.  When  in- 
stalled in  sugar-making  plants  it  appears  that  it  is  your 
practice  to  pass  the  merchandise  as  free  of  duty  as  'ma- 
chinery for  use  in  the  manufacture  of  sugar'  although  iden- 
tical with  machinery  installed  for  other  purposes  which  is 
assessed  for  duty  at  20  per  cent. 

The  department  is  of  the  opinion  that  the  general  or  chief 
use  of  the  machinery  should  govern,  and  when  the  ma- 
chinery, even  though  installed  16  a  sugar-making  plant,  is 
identical  with  machinery  used  chiefly  for  purposes  other 
than  the  manufacture  of  sugar,  as  in  the  case  of  the  cen- 
trifugal machines  in  question,  it  should  not  be  permitted 
free  entry,  but,  if  in  chief  value  of  metal,  should  be  as- 
sessed with  duty  at  20  per  cent. 

The  rule  is  not  uniform  that  goods  actually  used  for  the 
tariff  mentioned  purpose  are  not  classifiable  as  such.  Some- 
times the  actual  use  settles  the  matter,  notwithstanding  the 
susceptibility  to  different  use.  On  the  other  hand,  we  remem- 
ber a  court  decision  wherein  it  was  held  that  circular  disks 
which  were  actually  used  as  ends  for  spools  were  held  dutiable 
as  circular  saw  plates  because  of  their  identity  as  such. 

Protest:  Points  or  needles  of  diamond  or  sapphire  used 
for  phonographs.  Assessed:  25  per  cent  under  paragraph 
374  as  parts  of  phonographs.  Claim:  10  per  cent  under 
paragraph  161  as  jewels  for  use  in  watches,  meters,  etc.; 
or  20  per  cent  under  paragraph  357  as  precious  or  semi- 
precious stones. 

The  25  per  cent  assessment  here  cannot  he  upheld,  because 
these  points,  as  imported,  are  not  parts  of  phonographs.  They 
have  to  be  further  manipulated  and  really  identified  with 
phonographs  before  this  rate  can  be  taken.  However,  the  10 
per  cent  claim  as  jewels  can  be  disregarded  for  the  proof 
would  never  be  that  their  use  is  as  such.  The  points  are  duti- 
able at  20  per  cent — not  under  paragraph  357  as  precious 
stones — under  paragraph  81  as  manufactured  mineral  sub- 
stances. This  view  has  been  judicially  declared  both  by  the 
Board  and  Customs  Court.  The  Board  recently  held  that  flat 
pieces  of  real  sapphire,  polished  ana  sharpened  on  two  sides, 
used  in  cutting  tools  such  as  chisels,  etc.,  classified  as  a  manu- 
facture of  semi-precious  stones  at  45  per  cent  ad  valorem  under 
paragraph  98,  tariff  act  of  1913,  were  dutiable  as  a  mineral 
substance,  manufactured,  at  20  per  cent  under  paragraph  81. 
The  Court  of  Customs  Appeals  has  previously  so  decided  on 
pieces  of  sapphire  used  as  "bearings  for  electrical  or  other 
delicate  measuring  instruments,"  in  the  case  of  U.  S.  vs.  Gen- 
eral Electric  Co.,  4  Ct.  Cust.  Appls.,  287. 

Protest:  Aluminum  foil,  21  inches  by  9  inches  by  0.0005 
inch  thick.  Assessed:  20  per  cent  under  paragraph  167  as 
manufactures  of  aluminum.  Claim:  3I/2  cents  pound  under 
paragraph  143  as  aluminum  sheets. 

The  point  here  is  if  the  above  dimensions  are  of  aluminum 
in  "sheets."  If  not,  the  charged  duty  is  correct.  If  so,  the 
lower  duty  should  be  fixed.  The  government  claims  that 
0.0005  inch  is  too  thin  for  a  sheet.  There  should  be  no  diffi- 
culty in  upholding  this  claim  if  it  became  necessary  for  the 
government  to  do  so.  Aluminum  in  "plates,  bars,  sheets, 
strips,  and  rods"  is  admitted  at  31/.  cents  per  pound  duty. 
Judging  sheets  from  the  accompanying  words,  they  must  be 
of  a  more  substantial  character  than  the  present  dimensions 
show  the  goods  to  be.  When  the  duty  on  this  merchandise 
was  considered  by  the  Treasury  Department,  its  conclusion 
was  governed  somewhat  by  previous  decisions  of  the  Board 
of  General  Appraisers  holding  that  zinc  foil  and  a  foil  in  chief 
value  of  copper,  both  commercially  known  as  "foils,"  were 
dutiable  as  here  classified  and  not  as  "sheets."  So  also  was 
gold  foil  distinguished  from  gold  leaf.  The  department  adds, 
in  speaking  of  the  thickness  of  aluminum  sheets: 

For  the  purpose  of  such  classification  (as  sheets)  you  will 
consider  aluminum  in  the  form  of  either  sheets  or  strips 
not  more  than  0.0015  of  an  inch  and  not  less  than  0.0003 
of  an  inch  in  thickness,  as  foil. 


THE   PROGRESS   OF   WIRELESS 
TELEPHONY 

An  interesting  account  of  the  progress  made  in  wireless 
telephony — generally  known  among  scientists  and  investiga- 
tors as  "radio"  telephony — was  given  in  a  lecture  before  the 
American  Society  of  Swedish  Engineers,  271  Hicks  St.,  Brook- 
lyn, N.  Y.,  by  Ernst  F.  Alexanderson  of  the  General  Electric 
Co.,  Schenectady,  N.  Y.,  at  the  society's  meeting  March  4.  Mr. 
Alexanderson  has  been  the  chief  investigator  and  the  designer 
of  the  most  important  apparatus  used  in  connection  with  this 
work  at  the  General  Electric  Co. 

One  of  the  main  difficulties  in  wireless  telephony  is  to  cause 
a  current  of,  say,  50  or  100  kilowatts,  to  operate  or  respond 
to  the  vibrations  caused  by  the  human  voice  in  a  telephone 
transmitter  with  a  current  of  a  fraction  of  a  watt.  This  prob- 
lem, however,  has  been  solved  by  means  of  a  special  device 
or  regulator  interposed  between  the  transmitter  and  the  aerial 
antennae.  For  successful  radio  telephony,  currents  of  from 
50  to  500  kilowatts  are  required  in  order  to  overcome  static 
conditions  in  the  atmosphere.  The  experiments  recently  un- 
dertaken by  other  investigators,  which  proved  successful  in 
transmitting  messages  from  Washington  to  Paris  and  the 
Hawaiian  Islands,  were  undertaken  with  much  less  power,  but 
under  perfect  static  conditions.  In  commercial  practice,  how- 
ever, the  apparatus  must  provide  ample  power  margin  even  for 
comparatively  unfavorable  static  conditions.  A  high  frequency 
current  is  required,  and  a  large  generator  has  been  built  hav- 
ing a  frequency  of  50,000  cycles  per  second.  Wireless  mes- 
sages are  being  transmitted  daily  between  Schenectady  and 
New  York  with  a  small  generator  of  the  same  type,  designed 
for  100,000  cycles  per  second.  It  appears  that  there  are  no 
limitations  to  the  possibilities  of  wireless  telephony,  as  prac- 
tically all  of  the  problems  have  been  solved,  and  it  is  only  a 
question  of  whether  the  commercial  world  is  willing  to  pay 
the  price  that  this  service  will  cost,  because  the  apparatus  will 
be  costly,  and  the  transmission  of  messages  of  this  kind  can- 
not be  done  cheaply. 

It  is  not  expected  that  radio  telephony  will  ever  compete  with 
ordinary  telephone  service  for  private  subscribers.  It  would 
be  too  expensive  and,  probably,  generally  unsuitable  for  that 
service;  but  there  are  three  distinct  services  for  which  it 
would  be  especially  suitable.  One  is  for  long  distance  tele- 
phone service  over  water  where  it  would  be  impossible  or 
impracticable  to  use  wires  as  conductors.  The  second  is  for 
long  distances  over  land,  where  the  use  of  radio  telephony 
may  be  cheaper  than  the  erection  and  maintenance  of  long 
telephone  lines  subject  to  derangement  by  storms  and  snow. 
It  is  possible  that  arrangements  can  be  made  so  that  a  radio 
telephone  system  might  be  used  between  two  cities  like  New 
York  and  Chicago,  and  when  subscribers  to  the  regular  tele- 
phone service  in  either  of  these  cities  desire  to  speak  to  sub- 
scribers to  the  regular  system  in  the  other  city,  the  radio 
system  could  be  coupled  into  the  regular  net  system,  so  that 
the  message  could  be  transmitted  from  the  subscriber  to  the 
central  in  one  city  by  wires;  from  this  central  to  a  central 
in  the  other  city  by  radio  telephony;  and  from  this  central 
to  the  subscriber  by  wires.  The  third  valuable  use  for  wire- 
less telephony  would  be  in  the  case  of  a  central  office  or  agency 
that  wanted  to  send  out  messages  to  a  great  number  of  branch 
offices  all  over  the  country.  In  that  case  the  sending  appa- 
ratus, which  is  the  most  costly  part,  would  be  installed  at 
headquarters,  while  all  the  branch  offices  would  have  receivers 
only.  In  this  way  orders  or  messages  could  be  given  from 
headquarters  at  any  time,  and  without  the  need  of  private 
wires  to  all  the  branches.  Of  course  the  branch  offices  would 
not  be  able  to  reply  if  they  had  receivers  only,  but  in  many 
cases  that  would  be  unnecessary. 

The  general  conclusions  to  be  drawn  from  Mr.  Alexander- 
son's  address  were  that  wireless  telephony  is  no  longer  an  ex- 
periment, but  has  entered  upon  its  commercial  development; 
that  its  future  application  depends  mainly  upon  whether  the 
commercial  world  considers  the  service  worth  the  price;  and 
that  there  are  a  number  of  distinct  services  for  which  it  is 
vastly  superior  to  ordinary  telephone  service. 
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ARTHUR  J.   BALDWIN 

Arthur  J.  Baldwin,  ref;ently  elected  president  of  the  Hill 
Publishing  Co.,  New  York  City,  is  a  well-known  lawyer  of 
pronounced  business  ability,  for  many  years  the  intimate 
friend  and  advisor  of  the  late  John  A.  Hill,  and  therefore 
familiar  with  his  ideals  and  policies.  Mr.  Baldwin  is  admira- 
bly qualified  to  carry  upward  and  onward  the  great  enterprise 
committed  to  his  charge,  and  his  administration  starts  with 
the  good  wishes  of  all  friends  of  the  Hill  organization,  among 
whom  are  included  its  competitors.  Mr.  Baldwin  is  an  official 
In  five  other  business  corporations,  and  has  an  extensive  legal 
practice;  but  we  are  informed  that  he  will  devote  his  entire 
time  and  energy  to  the  business  of  the  Hill  Publishing  Co. 

PERSONALS 

F.  L.  Cone  of  the  Windsor  Machine  Co.,  Windsor,  Vt,  has  re- 
signed his  position  as  superintendent. 

William  Arend  has  been  appointed  general  superintendent 
of  the  Cisco  Machine  Tool  Co.,  Cincinnati,  Ohio,  succeeding 
George  Spinner. 

E.  P.  Worden,  formerly  with  the  Fred  M.  Prescott  Steam 
Pump  Works,  Milwaukee,  Wis.,  has  been  appointed  chief  engi- 
neer of  the  Henry  R.  Worthington  plant,  Harrison,  N.  J. 

F.  D.  Walden,  formerly  of  the  Heald  Machine  Co.,  Worcester, 
Mass.,  has  taken  a  position  with  the  Davis  Machine  Tool  Co., 
Inc.,  Rochester,  N.  Y.,  as  manager  in  charge  of  operations. 

Peter  Plantinga,  formerly  with  the  Heald  Machine  Co., 
Worcester,  Mass.,  has  taken  charge  of  the  mechanical  engi- 
neering department  of  the  Davis  Machine  Tool  Co,  Inc., 
Rochester,  N.  Y. 

Dewitt  Tappan,  for  eleven  years  with  the  Watervliet  Arsenal, 
Watervliet,  N.  Y.,  has  resigned  the  position  of  planning  room 
foreman  to  enter  the  employ  of  the  Veeder  Mfg.  Co.,  Hartford, 
Conn.,  as  assistant  superintendent. 

J.  E.  Lawton,  for  the  last  nine  years  inspector  and  chief  in- 
spector of  the  Panama  Canal,  has  resigned  to  take  a  position 
as  consulting  engineer  and  sales  manager  for  Ward  &  Co., 
manufacturers'  agents,  W^ashington,  D.  C. 

Dr.  F.  W.  Cunningham  has  resigned  his  connection  with  the 
research  and  development  work  of  the  Newark  plant  of  the 
General  Electric  Co.  to  Join  the  engineering  research  staff  of 
the  Powdered  Coal  Engineering  &  Equipment  Co.  of  Chicago. 

Arthur  Churchill,  in  charge  of  the  small  tools  department  of 
Charles  Churchill  &  Co.,  Ltd.,  London,  England,  has  been 
elected  managing  director  succeeding  his  brother,  the  late 
Charles  Henry  Churchill,   whose  death  occurred   February   8. 

L.  E.  Jordan,  treasurer  and  general  'manager  of  the  Vulcan 
Process  Co.  Inc.,  Minneapolis,  Minn.,  has  disposed  of  his  in- 
terests in  the  company  and  has  been  succeeded  in  office  by 
Clifford  N.  Lockwood,  who  ■will  fill  the  position  of  treasurer 
and  general  manager. 

P.  P.  Bourne,  formerly  chief  engineer  of  the  Blake  & 
Knowles  Steam  Pump  Works,  East  Cambridge.  Mass.,  is  again 
associated  with  the  International  Steam  Pump  Co.  in  connec- 
tion with  special  engineering  work,  and  is  located  at  the  main 
ofllcc,  115  Broadway,  New  York  City. 

Herbert  J.  McCauley  has  been  appointed  district  sales  man- 
ager for  Julius  Blum  &  Co.,  New  York  City,  in  the  western 
New  York  and  Pennsylvania  territory.  A  warehouse  at  808-314 
Terrace,  Buffalo,  N.  Y.,  has  been  opened,  carrying  a  full  stock 
of  strip  and  bar  steel,  tubing  and  other  products  bandied  by 
the  company. 

Thomas  F.  Williams,  formerly  chief  mechanical  engineer  of 
the  Aeromarine  Plant  &  Motor  Co.,  Avondale.  N.  J.,  has  taken 
the  position  of  chief  consultant  of  the  board  of  engineering 
research,  mechanical  applications,  of  the  Powdered  Coal  En- 
gineering &  Equipment  Co.,  of  Chicago,  and  will  direct  the 
research  work  of  the  company  in  the  carburization  of  com- 
minuted fuel  and  the  application  of  automatic  mechanical 
regulation  devices. 

W.  S.  Chase,  for  thirteen  years  head  of  the  sales  department 
of  the  National-Acme  Mfg.  Co.,  Cleveland,  Ohio,  has  resigned 
to  devote  himself  to  personal  affairs.  He  will  spend  much  o( 
his  time  at  his  ranch  in  Meridian,  Idaho.  Mr.  Chase's  connec- 
tion with  the  National-Acme  Mfg.  Co.  dates  from  a  time  soon 
after  the  company  was  incorporated,  and  those  who  have 
worked  with  him  are  united  in  a  high  appreciation  of  the  im- 
portance of  his  services  in  building  up  the  business. 

Benton  Hopkins,  representing  Samuel  Austin  &  Son  Co.. 
Cleveland.  Ohio,  engineers  and  builders,  and  the  American 
Engineering  Co.,  Alliance.  Ohio,  has  sailed  for  Russia  to  open 
the  way  for  the  construction  of  a  chain  of  automobile  plants. 
The  plant  immediately  under  consideration  is  the  first  one  of 
a  group  of  twentysevon  large  self-contained  plants  which  will 
be  erected  in  Russia  as  part  of  a  great  movement  for  placing 
Russia  on  the  map  industrially.  The  first  plant  will  be  used 
for  the  manufacture  of  automobiles  and  motor  trucks. 


CHARLES  CHURCHILL  AND  CHARLES 
HENRY  CHURCHILL 

Expressions  of  the  deepest  regret  tor  the  death  of  Charles 
Churchill  and  his  son  Charles  Henry  Churchill  of  London, 
England,  have  come  from  many  American  machine  tool 
builders,  among  whom  the  elder  Mr.  Churchill,  especially,  had 
a  wide  acquaintance  extending  over  many  years.  Charles 
Churchill  was  well  known  as  the  founder  of  the  machine  tool 
importing  firm  of  Charles  Churchill  &  Co.,  Ltd.,  and  as  he  had 
been  in  poor  health  for  several  years  his  death  was  not  un- 
expected. His  health  necessitated  his  withdrawal  from  active 
business  about  a  year  ago,  when  his  son.  Charles  Henry, 
succeeded  him  as  managing  director.  The  elder  Mr.  Churchill's 
death  occurred  on  February  15,  only  seven  days  after  that 
of  his  son. 

Mr.  Churchill  was  born  in  Hamden,  Conn.,  1837,  and  re- 
ceived his  education  in  the  schools  of  that  town.  His  first  busi- 
ness experience  was  gained  with  his  father  who  was  at  that 
time  engaged  in  the  manufacture  of  augers.  Subsequently  Mr. 
Churchill  and  his  father  were  sent  to  England  by  Thompson, 
Langdon  &  Co.  of  New  York  to  superintend  the  erection  of 
some  wire-coaling  ma- 
chinery which  had  been 
exported  by  that  firm. 
The  interest  taken  in  this 
equipment  impressed 
Charles  Churchill  deep- 
ly and  this  tact,  to- 
gether with  the  knowl- 
edge of  the  British  ma- 
chine trade  gained  by 
his  work  in  England, 
led  to  the  establishment 
of  the  machinery  im- 
porting firm  of  Charles 
Churchill  &  Co.  in  1SG5. 
This  firm  was  the  first 
to  engage  actively  in 
the  business  of  import- 
ing American  machine 
tools  for  sale  in  Great 
Britain.  Those  who 
knew  the  elder  Mr. 
Churchill  and  are  fa- 
miliar with  the  rapid 
progress    made    by    his 

firm   to   the   position  of  OhailM  Obm^m 

importance  which  it  now 

occupies,  will  readily  understand  the  peculiar  qualifications 
of  the  man  for  the  business  which  he  selected  as  his  life's 
work.  He  was  both  aggressive  and  progressive,  and  possessed 
of  a  genial  disposition  which  enabled  him  to  make  now  friends 
easily  and  hold  the  esteem  of  old  acquaintances.  These  were 
powerful  factors  in  gaining  customers  for  the  firm  during  the 
early  years  of  its  existence,  and  the  importance  of  their  effect 
upon  the  growth  of  Mr.  Churchill's  business  was  second  only 
to  the  reputation  for  absolute  integrity  which  was  built  up  by 
years  of  honest  trading.  Although  Mr.  Churchill  had  long 
been  a  resident  in  Great  Britain,  he  remained  an  American 
citizen  to  the  last  and  was  often  heard  to  express  himself  as 
being  extremely  proud  of  the  fact.  Mr.  Churchill  is  survived 
by  two  sons,  one  of  whom,  Arthur,  is  at  present  in  charge 
of  the  small  tools  department  of  the  firm. 

Charles  Henry  Churchill  was  born  in  London  in  1864  and 
received  his  e<lucation  in  the  schools  of  that  city.  At  an  early 
age  he  entered  his  father's  business  and  about  a  year  ago 
succeeded  him  as  managing  director  of  the  firm  of  Charles 
Churchill  &  Co. 

OBITUARIES 

Melville  H.  Barker,  general  manager  of  the  American  Tool 
&  Machine  Co.,  Boston,  Mass.,  died  at  his  home  in  Dorchester. 
Mass.,  March  12.  aged  seventy  years,  following  a  brief  Illness, 
of  pneumonia.  Mr.  Barker  was  a  charter  member  of  the  Na- 
tional Metal  Trades  Association. 

Eugene  K.  Garvin,  vice-president  of  the  Garvin  Machine  Co.. 
New  York  City,  which  was  founded  by  his  father,  the  late 
Hugh  R,  Garvin,  died  at  his  home  in  Englewood.  N.  J..  March 
20.  aged  fifty-eight  years.  Mr.  Garvin  was  born  in  Hartford. 
Conn.,  and  has  been  connected  with  the  Garvin  Machine  Co. 
during  his  entire  business  career,  for  the  last  twelve  years  as 
vice-president. 

Edward  T.  Betts,  vice-president  and  treasurer  of  the  Betts 
Machine  Co.,  Wilmington,  Del.,  builder  of  borii.  "   -lers 

and  other  machine  tools,  died  at  his  home  in  '■'  eb 

ruary  2S,  aged  sixty  years.     Mr.  Betts  wn=  :iii 

nent  citizens  of  'V\'ilmington.     He  was  "Ail- 

mington  Savings  Fund  Society,  and  a  d  ng- 

ton  Trust  Co.     He  is  survived  by  a  wi  i  .d  a 

son.  Edward  T.  Betts,  Jr. 

William  H.  Dayton,  master  mechanic  of  the  Excelsior  Needle 
Co..  Torrington.  Conn.,  died  suddenly  of  heart  failure  March  6. 
following  a  brief  Illness.     He  was  born   in  Torrington.  then 
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A  Grinding  Machine  That  Enables 
You  to  Keep  Good  Operators 

A  good  grinding  machine  operator  is  usually  a  man  of  intelligence  and 
sound  judgment.  Suppose  he  gets  a  job  in  a  shop  equipped  with  anti- 
quated, unhandy  grinding  machines.  Of  course  he  can  get  better  results 
from  those  machines  than  a  less  skillful  man,  but  he  soon  realizes  that  it 
takes  a  considerable  amount  of  mental  and  physical  effort  to  even  get  what 
he  knows  to  be  indifferent  results.  He  realizes  that  he  is  not  working  with 
equipment  that  gives  him  an  opportunity  to  demonstrate  his  real  worth, 
with  the  result  that  he  becomes  dissatisfied  and  seeks  a  change. 

The  same  operator  with  a  Brown  &  Sharpe  Grinding  Machine,  say 
our  No.  14  shown  above,  could  produce  results  that  would  satisfy  him  and 
please  you.  And  the  energy  he  would  use  would  not  be  anywhere  near  as 
great.  He  would  have  the  satisfaction  of  working  with  an  efficiently 
designed  machine  that  enabled  him  to  produce  satisfactory  results  and 
demonstrate  his  value  also.  He  would  be  handling  a  machine  that  is 
quickly  set  up,  easily  and  rapidly  operated  and  which  produces  accurate, 
uniform,  high-grade  work  at  a  maximum  rate.  Why  not  write  for 
descriptive  circular  describing  the  features  of  this  machine  in  detail? 


Brown    &    Sharpe    Mfg.   Co., 

OFFICES:  JO  v.srv  St.,  Now  York.  N,  Y.;  0ri4  The  Bourse,  Pbiladelpliia,  Pa.;  C2CG30  Washiugtou  Blvd.,  Clilcago.  111.;  305  Chamber  of  Commerce  Bldg., 
Ho.lusi,  r.   .N.   v.;   luioiu  419,  University  Block,  S.vracuse,  N.  T. 

REPRESENTATIVES:  Balrd  Mnclilnery  Co.,  Pittsburgh,  Pa.,  Erie,  Pa.;  Carey  Machinery  &  Supply  Co..  Baltimore,  Md.;  E.  A.  Kinsey  Co..  Cincinnati,  O., 
InUiuiuiiiolis.  liid.;  Paciac  Tool  &  Sui>ply  Co..  Saa  Francisco,  Cal.;  Strong,  Carlisle  &  Hammond  Co.,  Cleveland,  0.,  Detroit,  Mich.;  Colcord-Wrlght 
Machinery  &  Supply  Co.,  St.  Louis,  Mo.;   Perine  Machinery  Co.,  Seattle,  Wash;   Portland   Machinery  Co.,   I'ortland,   Ore. 
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Milling  Efficiency  That  Counts 

for  pi-ofitable  results,  especially  on  heavy  work,  is  a  combination  of  power- 
ful machines,  good  cutters  and  intelligent  operators.  A  weak  link  in  this 
chain  means  a  corresponding  reduction  in  output. 

You  may  have  a  powerful  machine,  but  if  the  cutters  cannot  use  the 
power  to  the  extent  they  should,  just  so  much  production  is  held  in  check. 
You  may  have  a  capable  operator,  but  if  his  time  is  wasted  changing 
cutters  that  cannot  hold  a  good  cutting  edge  under  heavy  cuts  you  can 
easily  figure  what  an  idle  machine,  a  waiting  operator  and  constant  grind- 
ing will  cost  you. 

Where  Brown  &  Sharpe  Cutters  are  Used 

maximum  results  are  produced  and  the  power  of  a  machine  is  utilized  to 
the  fulle.st  e.xtent.  They  stand  up  under  severe  service,  taking  heavy  cuts 
at  coarse  feeds,  turning  up  big,  coarse  chips  with  the  rapid,  free  cutting 
action  for  which  these  cutters  are  noted.  Above  all.  this  kind  of  service  is 
continuously  rendered  for  a  long  period ;  they  are  not  only  productive, 
but  long-lived. 

Old-  General  Catalogue,  gladly  sent  on  request,  shows 
our  entire  line  of  statidard  cutters. 


Providence,    R.    I.,    U.    S.   A. 


CANADIAN:     Tlif  niiia.li^m-Falrt.anks-MorM'   Co..   LIJ..   Moutrcll.  Toronto.   Wlnnliioc  CaUsarj-.   Van.oincr.  St.  Ji'hns.  Sank 
FOREIGN:      Iliiok    &    Illokman.    Ltd..    Ixmiloo,    BirniliiKhniii,    Maiiolicstcr,    SbrOlflil,     Glasgow.       F.     G.     Kwtsrhnur    * 
1-ow.MuT.    Copwihngcn.    Iii'iiiuork.   Stockholm,    Sweden.   Cirlstlanla.    Norwav;    Sclliii-hanlt    *    Kihulti-.    Pctrocrad.    HumI 
l.li'Ki'.   Itrlplmu,  THrln.   Ital.v,  Zurich.  Switzerland,  Barcelona,  Spain;   F.  W.  Home     Co..     Tokl...     Japan;     I..     A.     Val 


Maolilniry   Co.,   MniiUa 


I. 


Frankforl 
F>'nwlrk  Frfr»«  » 
\|..lt.„„-,..        m.T 


GertDADT ;     V. 
Parla,    Frmnc*. 

F        I-.      Strooc 
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known  as  Wolcottville,  in  1840.  His  father  was  Arvid  Dayton, 
a  builder  of  melodeons  and  organs,  from  whom  no  doubt  he 
inherited  his  mechanical  genius.  Mr.  Dayton  was  first  em- 
ployed in  his  father's  shop  but  Joined  the  newly  organized 
Excelsior  Needle  Co.  in  18G6,  remaining  in  its  employ  until 
his  death.  His  many  inventions  concerned  the  machinery  used 
in  the  products  of  the  company— sewing  machine  and  knitting 
machine  needles,  bicycle  spokes,  nipples  and  pedals.  He  was 
also  the  inventor  of  the  swaging  machine  which  bears  his 
name  and  has  been  sold  for  many  years  by  the  company. 
While  he  had  not  been  in  vigorous  health  for  some  time,  he 
was  actively  engaged  in  his  usual  duties  and  was  constantly 
devising  new  methods  and  ina<-hinery  for  manufacturing.  Mr. 
Dayton  served  the  borough  of  Torrington  as  a  burgess  and 
later  as  warden  from  its  organization  in  1888  for  twenty-four 
years.  He  is  survived  by  a  son,  James  M.  Dayton,  and  three 
grandchildren. 

FRANKLIN    ALTER 

Franklin  Alter,  president  of  the  American  Tool  Works  Co., 
Cincinnati,  Ohio,  died  at  his  home  in  Cincinnati,  February  23, 
aged  eighty-four  years.  For  many  years  Mr.  Alter  has  been  a 
conspicuous  figure  in  the  machine  tool  industry  of  Cincinnati. 
He  was  born  in  Carlisle,  Pa.,  and  his  boyhood  was  spent  at 
Hagerstown,  Md.  At  the  age  of  nineteen,  he  went  to  Pitts- 
burg with  the  intention  of  going  to  New  Orleans  by  steamer 
down  the  Ohio  and  Mississippi  rivers,  but  on  stopping  a  few 
davs  at  Cincinnati  waiting  for  the  steamer  to  load  he  decided 
to  locate  there.  His  first  position  was  with  a  wholesale  hard- 
ware dealer,  and  he  finally  became  sole  owner  of  the  concern. 
Expansion  of  his  business  brought  him  in  contact  with  the 
machine  tool  industry,  and  in  1900  he  purchased  a  controlling 


interest  in  the  Davis 
Ac  Eagan  Co.,  which 
was  reorganized  into 
the  American  Tool 
Works  Co.  The  com- 
pany has  grown  to  oe 
one  of  the  largest  ma- 
chine tool  building 
concerns  in  the  coun- 
try, and  is  now  erect- 
ing a  new  plant  which 
will  afford  about  238,- 
000  square  feet  of 
floor  space.  It  is  a 
matter  of  regret  to 
those  associated  with 
him  that  Mr.  Alter  did 
not  live  to  see  the 
completion  of  the  work 
in  which  he  took  so 
much  pride  and  inter- 
est. He  is  survived 
by  a  widow,  three 
daughters  and  two 
sons;  of  the  latter 
Robert  and  L.  W.  S. 
are,  respectively,  secre- 
tary and  foreign  trade 
manager,  and  produc- 
tion engineer,  of  the  American  Tool  Works  Co.  Mr.  Alter'a 
death  will  not  affect  the  general  policy  of  the  company,  and  its 
business  will   be  continued   on  the  same  lines  as  heretofore. 


Franklui    Alter 


COMING  EVENTS 


April  11-14.— Sr.rina  iii- t 
ciety  "f  M  ■■  iiiiiih  ill  V.intur 
Hcadrill:iil-rv,  I!. .1,1  Cruii. 
secretary,   L'O  \\'.   ^'.'Ih  SI,, 

April    13-14. — Conference 


nff  of  the  American  So- 
r,.^  at  New  Orlean.s.  La. 
ivald.  Calvin  W.  Rice. 
;f-w  York  City, 
on  engineering  coopera- 
to  discuss  cooperation  among  engineering  or- 
ganizations, metliods,  aims,  legislation,  employment, 
exchange  of  ideas,  etc.  Monadnock  Block,  Chicago, 
in.,  headquarters.  C.  E.  Drayer,  secretary,  Cleve- 
land  Engineering   Society.   Cleveland,    Ohio. 

April  27-28.^Annual  meeting  of  the  National 
Metal  Trades  Association  in  New  York  City.  Hotel 
Astor.  headquartei  5,  H.  D.  Sayre,  secretary.  Peo- 
ples Gas  Bldg.,  Chicago,  lU. 

May  16-17. — Annual  meeting  of  the  National  Asso- 
ciation of  Manufacturers  at  the  Waldorf-.\storia 
Hotel,  New  York  City.  George  S.  Boudiuot,  secre- 
tary,  30  Church  St.,   New   York  City. 

June  12-16. — Midsummer  cruise  of  the  Society  of 
Automobile  Engineers  on  the  Steamship  "Noronic." 
leaving  Detroit  June  12  and  returning  June  16. 
Iteservations  can  be  made  by  application  to  W.  H. 
Conant.  treasurer,  GOl  Kerr  Bldg..  Detroit,  Mich. 

Juno  14-16.— .Annual  meeting  of  the  Master  Car 
Builders  Association  at  Atlantic  City,  N.  J.  J.  W. 
Taylor,    secretary,    1112  Karpen   Bldg.,   Chicago.    lU. 

June  14-21.— .\nnual  meeting  of  the  Hallway  Sup- 
ply Manufacturers  Association  at  Atlantic  City. 
N.  J.,  in  connection  with  the  A.  K.  M.  M.  and 
M.  C.  B.  Associations.  J.  D.  Conway,  secretary  and 
treasurer,    2130   Oliver   Bldg.,    Pittsburg.    Pa. 

June  19-21.— -\nnual  meeting  of  the  American 
RaihVay  Master  Mechanics  Association  at  Atlantic 
City.  N.  J.  J.  W.  Taylor,  secretary,  1112  Karpen 
Bldg.,   Chicago,   111. 

June  87-July  1,  — .VTnmal  meeting  of  the  American 
Society  for  !•.■  I :  iN  at  Atlantic  Cily,  N.  J. 

Hotel  Traynini.  :  ,.     K.l-ai-  Marlmrg,  sec- 

retary,  Uuivi  lialiia,    rhilaih.||.llia.  Pa. 

August    16 -     !ing    ut    till-    Inl.-iiiational 

Uailroad  Mastci  lUack.si 
HI.  A.  L.  Woodworth 
C.  H.  &  D.   Ry.,  Lima,  Ohio. 

September  11-16. — Annual  convention  of  the  Ameri- 
can Foundrymen's  As.';ociation  and  the  American 
Institute  of'  Metals,  Cleveland.  Ohio,  in  the  Cleve- 
land Coliseum.  A.  O.  Backert.  secretary-treasurer, 
American  Foundrymen's  Association,  Cleveland, 
Ohio. 


SOCIETIES.  SCHOOLS  AND 
COLLEGES 


Manhattan  Rallroail  tunnel  system  and  describing 
saft'ty   devices   in    cars,    shops   and    power  stations. 

American  Museum  of  Safety,  14-lS  W.  ^th  St., 
New  York  City.  Special  bulletin  un  the  award  of 
the  Louis  Livingston  Seamen  medal  for  1915  to  the 
Diamond  Match  Co..  William  Armstrong  Fairbum, 
president,  for  progress  and  achievement  in  tlie  pro- 
motion of  hygiene  and  the  mitigation  of  o<.-'-upa- 
tional  disease.  This  booklet  contaius  an  article  on 
the  welfare  activities  of  the  Diamond  Match  Co. 
and  illustrates  the  tennis  courts,  gymnasium,  lunch 
and  rest  rooms,  library,  emergency  room  and 
other  features  provided  for  the  recreation  and  com- 
fort of  its  employes. 

Franklin  Institute,  Philadelphia,  Pa.  The  city  of 
Philadelphia,  acting  on  the  recommendation  of  the 
Franklin  Institute,  has  awarded  the  John  Scott  leg- 
acy medal  and  premium  to  Clement  P.  Street  of 
New  York  City,  for  the  Street  locomotive  stoker. 
The  increase  in  size  of  locomotives  during  recent 
years  has  imposed  labor  on  firemen  beyon<l  tlie  en- 
durance of  most  men,  and  locomotive  stokers  have 
come  to  be  regarded  as  necessities  for  the  largest 
and  most  powerful  locomotives.  The  Street  mechan- 
ical locomotive  stoker  has  been  designed  for  keeping 
the  fire  in  direct  relation  to  all  conditions  of  opera- 
tion and  for  securing  the  maximum  output.  Over 
six   hundred  of   these   stokers  are   in  use. 

r  ■  ~    n 

NEW  BOOKS  AND  PAMPHLETS 


Beloit  College,  Belolt,  Wis.  Catalogue  191.5-1916 
with    announcements    for    1916-1917. 

Columbia  University,  New  York  City.  Announce- 
ment of  Division  of  Chemistry  for  lOKMOlV. 

Polytechnic  Institute  of  Brooklyn,  Brooklyn.  N.  Y. 
Catalogue  of  the  Collose  of   ICuglneering,   191G-1917. 

Yale  University,  New  Haven.  Conn.  General  cata- 
logue 191.'i-19UI.  containing  calendar,  outline  of  cur- 
riculum, etc. 

American  Museum  of  Safety,  14-18  W.  Mth  St.*. 
New  York  City.  Special  bulletin  on  the  award  of 
the  Travelers  Insurance  Co.'s  medal  for  1915  to 
the  Hudson  &  Manhattan  Railroad  Co.,  "Wilbur  C. 
risk,  president,  for  achievement  In  accident  pre- 
vention among  its  personnel  and  for  promoting 
safety  for  the  traveling  public.  The  booklet  con- 
tains a  historical  article  on  the  Oudsou  Tunnel 
Stailroad   Co.,    showing    the    plan   of    the    Hudson    & 


The    Testing    of    Hydrometers.      16    pages.    7   l)y    10 
inches.      Illustrated.      Published   by   the    Depart- 
ment of  Commerce.   Washington.   D.   C.   as  Cir- 
cular of  the  Bureau  of  Standards  No.  16. 
United   States   Standard   Tables  for   Petroleum   Oila. 
64  pages,  7  by  10  inches.     Published  by  the  De- 
partment   of   Commerce,    Washington.    P.    C,    as 
Circular  of   the   Bureau  of   Standards   No.   57. 
Microstructural   Changes   Accompanying  the   Anneal- 
ing of  Cast  Bronze.     By  Henry  S.    llawdon.     17 
pages,    7    by    10    inches.      Illustrated.      Published 
by    the   Department    of   Commerco.    Washington, 
D.    C,    as   Technologic    Paper   of    the    Bureau   of 
Standards  No.   60. 
Ballroad   Track   Scales,    Specifications   and   Capacity 
Rating.      28   pages,    8    by    10^    inches.      Issued 
by    the    Bureau    of    Standards,     Department    of 
Commerce,    Washington.    D.   C. 
These    specifications    issued    in    mimeograph    form 
for    railroad    track    scales,    give    complete    data    for 
calculating    the   stzea  of   members   of   scales   of    the 
straight   lever   and  pipe   lever   types. 
Colorado  Industrial  Plan.      By  John  D.   Roekefeller, 
Jr..   726  Broadway,   New  York  City.      94   pages, 
4   by  G%    inches. 
This    booklet    contains    a    complete    copy    of    the 
plan    of    employes*     representation — or      "industrial 
constitution" — and  the  agreement  between  the  Colo- 
rado Fuel   &   Iron  Co.   and   its  employes  adopted  at 
the  coal  and  iron  mines  of  the  company. 
Spring    Engineering.     By    Egbert    R.    Morrison.     75 
pages,     6    by    9    inches.     Illustrated.     Published 
by  Egbert  R..  Morrison.   Sharon,   Pa.     Price.  $4. 
This  work  treats  of  the  fundamental  principles  of 
spring  design,  elliptic  or  leaf  springs,  spiral  springs, 
heavy  helical  springs,   grouped   helical  springs,   con- 
ical   helical    springs,    wire    springs,     elliptical    and 
rectangular    sections,     and     includes     mathematical 
tables.     The  author  is  well  known  to   Macuixbbt's 
readers  as  a  contributor,  and  the  articles  In  part  an* 
reprints      of      chapters      contributed      by      him      to 
Maohinery. 

Dams  and  Weirs.  By  W.  G.  Bligh.  206  pages, 
.">'■_.  by  Sv.  inches.  122  illustrations.  Published 
hy  the  .Vmeriean  Technical  Society.  Chicago,  111. 
Price.  51.50. 


This  is  an  analytical  and  practical  treatise  on 
gravity  dams  and  weirs,  arch  and  buttress  dams, 
submerged  weirs,  and  barrages.  It  deals  with  the 
various  subjects  treated  from  a  theoretical  i>oint  of 
view  mainly,  which,  in  dam  construction,  is  highly' 
important,  as  calculations  are  absolutely  necessary 
To  safe  design.  In  addition  there  is.  however,  much 
information  of  direct  practical  application. 
Statistics  of  Railways  in  the  United  States,  Twenty- 
seventh  Annual  Report.  785  pages,  9  by  12 
inches.  Published  by  the  Interstate  Commerce 
Commission,  Washington.  D.  C. 
This  is  the  twenty -seventh  annual  report  of  rail- 
way statistics.  The  contents  comprise  statements 
of  receiverships,  mileage,  classification  of  railways. 
equipment,  railway  employes,  capitalization  and 
railway  property;  selected  statements  and  assign- 
ments; income  and  profit  and  loss  statements;  taxes; 
investments  in  road  and  equipBjent;  and  abstracts 
of  reports  rendered  by  steam  railway  companies 
in   three   classes. 

Mechanical    World    Electrical    Focketbook    for    1916. 
240  pages,  4  by  6  inches  and  diary  and  memo- 
randa   for    1916    additional.      130    illustrations. 
Published  by  Emmott  &  Co..   Ltd..   Manchester, 
England,  and  Norman  Remington  Co.,  Baltimore, 
Md.     Price.  $0.30. 
This    compilation   of    electrical    data    is    published 
yearly    and    is    well    known    to    electrical   engineers. 
electricians,  etc..  in  Great  Britain  and  America.     It 
treat<i  of  a  great  variety  of  electrical  matters  and 
includes    many    tables.      Anyone    needing    a    small 
treatise  on  electricity  of  a  strictly  practical  natu'^ 
will    make   no   mistake   in   purchasing   one   of    these 
year    books. 

Practical  Perspective.     By  Frank  Richards  and  Fred 
H.    Colvin.      58  pages.   4V&    by   6%    Inches.      64 
illustrations.       Published    by    Norman    W.    Hen- 
l.\v  Publishing  Co..  New  York  City.  Price.  $0.50. 
This  little   treatise  on   making   isometric   mechan- 
ical   drawings    has    just    been    issued    in    the    fourth 
revised  edition.      It  treats  of  the   principles  of   iso- 
metric   perspective    and    Is    illustrated    with    many 
examples.       The    use   of    Isometric    paper,    which    is 
al.so    sold    by    the    publishers,    is    described.        This 
paper  makes  the  construction  of  isometric   sketches 
without    preliminary    layouts    very    simple,    and    the 
art    can    be    quickly    mastered    by    anyone    at    all 
handy  with  the  pencil. 

Concrete  and  Reinforced  Concrete.     By  W.  L.  Webb 
and  W.  H.   Gibson.     240  pages.  4»4   by  7  inches. 
118    illustrations.      Published    by    the    American 
Technical  Society.  Chicago.   III.     Price.  $1.50. 
This  treatise  Is  intended  for  the  use  of  the  engi- 
neer or  contractor  and  also  for  those  seeking  genera! 
information    upon    the    subject.      The    authors    have 
endeavored  to  present  the  subject  in  as  simple  and 
concise  a  manner  as  possible.     The  book  covers  the 
composition  and  treatment  of  concrete,  and  describes 
the  mixing  and  laying  of  concrete  for  different  pur- 
poses,   including  T-beams,    footings,    piles,    retaining 
walls,  culverts,  girder  bridges,  building  blocks,  fence 
posts,    walks   and    curbs,    and    fiat-slab   construction. 
The  general  theory  of  flexure  in  reinforced  concrete. 
and   the   practical   calculation   and   design  of   beams 
and  slabs  are  dealt 
in  Hexible  lentlier. 


The  book  is  neatly  bound 


House  Wiring.      By  Thomas  W.   Poppe.     125  pages, 
4   by  6  inches.     95   Illustrations.     Published   by 
Norman    W.    Henley   Publishing   Co.,    New   York 
City.      Price.   $0.50. 
This  little  treatise  describes  and  illustrates  meth- 
ods  of   installing   electric  light   wiring,    bell   wiring 
and   burglar  alarm  wiring,   and   Is  intended   for   the 
Instruction   of  electricians,   helpers  and  apprentices. 
The   instructions   given   are   in   conformity   with    the 
rules   of    the    National    Board   of    Fire    Underwriters. 
The    chapter    heads    are    as    follows:      Showing    th« 
Plans  and   Layout  of  the   Electrical   Work;    Flexible 
Metallic  Wiring  Systems;   Installing   Rigid  Conduit; 
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This  is 

Accurate 

Milling 

It  is  milling  crank-case  surfaces 
6''(!"  X  24"  at  a  90"  angle  in  two 
settings.  The  work  is  done  on 
a  Cincinnati  No.  3  Vertical 
Milling  Machine,  with  a  9"  di- 
ameter cutter,  operating  at  181) 
R.  P.  M.,  or  424  feet  per  minute, 
and  at  a  feed  of  I21/2"  P<^'" 
minute,  including  both  longi- 
tudinal and  transverse  feed. 
Error  is  kept  within  the  0.0015" 
limit  allowed  for  both  surfaces. 


Two  "No.  3's"  are  on  this  job.  Average  pro- 
duction from  each  machine,  each  operation, 
100  crank-cases  in  10  hours,  and  the  work 
as  difficult  as  vou  can  find. 


The  Cincinnati  No.  3 
Vertical  Milling  Machine 

"Cincinnati"  milling  helps  make  the  Cadillac 
Motor  the  accurate  motor  it  is.  It  will  prove 
equally  efticient  for  .  your  work.  Ask  us  to 
show  vou. 


THE  CINCINNATI  MILLING  MACHINE  CO. 


CINCINNATI,   OHIO,   U.  S.  A. 
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™.  .  ■    t„,i„,    f„r,u-    mine   of   Pavem:    Direct    Alphabetic    appliances.    Illuiitratlng   limit   gages,    control  gage*. 

i^^l:^^Jrlrra^.5"c'oo'l'f't1oo'sTG™iorg'"l.e?^^^^^    l^rg;'A.phab^"c"Lmer.c  ""piling;.  Nuu,erjcal    P.l-    plug  gages,   snap  gages  and  gages.nseU.  _ 

lie   Con.lult   .fjstems;    Knob  and   Tube   Sj-stem;    In-    Ing:    Geographic 

stalling  lioir  Wiring  and  AppllanccB-,  and  Installing    P^'^^_^      ^    _    ^ 

' '       "  forinlIt'lon"and   D'ataKTles;^  Catalogue  and   Pamphlet 

nllng-  Purchase  Keeords;  Sales  Kecorda;  Credit 
Ki-.-oriis-  Filing  of  Sales  Invoices;  Filing  of  Purchase 
luvoices-  Check  and  Voucher  Filing;  Filing  of  Elec- 
trotynus  and  Cuts;  Filing  Equipment;  Filing  In 
as  Bulletin    i.-myer's  Offices;   Architectural  Filing;  and  Files  of 


Burglar  Alarm.  Wiring  and  Appliances. 

Magnetic  and  Other  Properties  of  Iron-Silicon 
Alloys,  Melted  in  Vacuo.  I!y  Trygve  IJ.  Tcnsen. 
07  piigcH,  G  by  'J  Inches.  40  Illustrations.  Is- 
sued by  '  the  EnglnecrUig  Experiment  Station. 
University  of  Illinois,   Urbani 


Filing;    Subject    Filing;    Lost    Pa 
Transferring;     Central     Filing     Department 
Classing    and    Grouping    of    Kccords;    Notation 


Price.  35  cents. 
The    bulletin    ilescrib. 
producing    a    nu[iibcr    of    Iron-Mllicou    alloys,    which 
the  author  has  subjected  to  mechanical  and  electri- 
cal   tests.      The    tests    show    that    silicon    Increases 


the    mechanical    strength    of    1 
proportion  to  the  amount  added, 
Btrcngtii  is  reached  with  a  silic 
4. .5    per    cent.     The   elasti 


....  Accountant, 
ethods   employed    In    st„ti„»,  Lighting  and  Ignition  Syste; 

" """"-     ""''"''  W     Page.     .109   pages,   5%    by  7',i    Inches. 

Illustrations.     Published  by  Norman  W.  Henley 
,,    ^  Publishing  Co.,  New  York  City.    Price.  $1.50. 

in    almost   direct        ,^,y^^^    ^^g^^    contains    descriptions    of    the    various 


Qtil  the  maximum    f^^^^  „f  electrical  ignition  systems  used  In  Internal 


94.000  pounds  per  squa 
•trcngth  lO.I.OOO  pounds 
of  tlie  vacuum  alloys  a 
mum  permeability  is 
hysteresis    loss    Is    only 


inch,    and    the    ultimate 


Excelsior  Tool  &  Machine  Co.,   B.  St.  LouU,  111. 
Circular     descriptive    of     the     Excelsior    aatomatle 
grinding  and   polishing  machine,   which   Is  a  special 
machine  with  grinding  capacity  of  80  by  60  Incbea. 
Spraguo   Electric   Worka   of   General  Electric  Co., 
5J7  Kil  W.  34th  St..  New  Ydrk  Cily.     BuUetin  48705 
illustrating  and  describing  directc  urrent  motors  and 
controllers    for    flat-bed    and    small    rotary    printing 
presses. 
n     VI  tni-       Joseph    Dixon    Crucible    Co..    Jersr^y    City,    N.    J. 
I  o^r    Pamphlet  containing  suggestions  on  the  proper  care 

"  of  belts.   Information  on   belt  dressings,   with  direc- 

tions for  applying,   and  rules  for  calculating  itKwd 
of  pulleys. 

Spaulding   Print   Paper  Co.,   44    Federal  St.,   Bo»- 

taluBue.    224    pages.    6  by   9 

„pany'8  line  of  drafting-room 

dealing  speeillcally  with  the    suppVles.'drawlng  materials,  blueprint  ontflto.  mathe- 


._   content  of  about    'rnVi,°,,J't"ion  "engines  "and    Includes    chapters    on    the    ton.    Mass.      General 
it   of   this   aUoy    Is    „,„tlng   and    lighting   systems   of   automobiles.^^     In    Inches,   listing  the  company 
dditlon  to  the  chapte       "  .«-....        i.i. 


The  •magaetirprop-eTurs    l^;X„"/:,rrtinr  and    lirhtrg    sTsirmsi^he    biok    matical  and  engineering  Instrumenu^ 


remarkable.      The    maxl 

above      .'jO.OOO      and      the 

■eighth    to    one-third    of 


that   for  coinuierclal  silicon  steel. 

Lathe  Design  Construction  and  Operation.     By  Osca: 

E.   Pc'rrigo.     4«l)  pages,   6  by  0  inches. 

lustrations.      Publishc.l    h.v    N..rni;.M    W. 

Publishing  Co.,  New   ^ 

This  is  a  revised  anil  < 

originally  published  in  111" 


histu 


,„..,.....„    »    simply    written    treatise    on    elementary  Kingaford    Foundry    t    Machine    Works,    Oswego, 

electricity        The     chapters     dealing     with     ignition  }j.  Y.     Bulletin  17  of  a  comiwund  Lancashire  boiler 

methods  are  headed  Battery  and  Coil  Ignition  Meth-  and    setting    which    provides    for    practically   perfect 

ods     and    Magneto    Ignition   Systems.      The    electric  combustion   of   fuel   and   enables   bituminous  coal   to 

starter   is  dealt   with   in    two   chapters,   one  on  ele-  b^  burned  without  making  black  smoke. 

341  il-    mentary  principles,  anil  one  describing  typical  light-  c.^^   Truck    Co.,    8   Water   St.,    Holyoke,    Maaa. 

Henley    ing  and  starting  systems.     A   special  chapter  is  de-  Q^^jjiogue    describing    Cowan    transveyors    and    lllus- 

.■    $2.50.        voted   to  starting  system   faults  and   their  location.  ^^^^i„g  (hem  in  use  In  various  plants. 

of  a  book    and  In  addition,  there  is  a  chapter  on  miscellaneous  ^pj.„„  ^^^  ^^ai 

the  author    electrical   devices   used   in   connection   with   automo-  ^.j^    ^^^  ^^^  jq^q  pounds,  respectively, 

a   manner    biles.     The  book  should  1"»'''=  »' Jen  '^«  ^oTsl'^ners  Davis    Machine    Tool   Co..    Inc.,    807-318  St.    Paul 

f  the  lathe    automobiles  ^nd  -Pair  m  n    a     wel    as  to^doiigners  ^^I*-,- ,„^„,„            ^            ■"•"°f. '  „rm.mL«r^" 

connection  with  starting,  lighting  tional  inch  equivalents  in  decimals  and  mllUmeter.. 


These  trans- 
In   three  types  to  handle  loads  of 


The  book  should  prove  of  value  to  owner; 
..tomobiles  jind  repair  men,  as  well  as  to  deslg: 

classes    and  others   who   are   interested 

or'w('M'k.""Tn'ri"ie'['.%iscd  a'n'('l\>'ularged7dVtTon  of  this    vices  employed  1 

work   u   chapter  has  been  added  dealing   with   lathe    and  ignition  systemi 

Installation   anrl    management,    milling,    drilling    and    Metric    System    in    Export    Trade 

grinding    attaclunents,    and    their    use.    methods    for 

turning   tapers   aud   spherical   surfaces,    and    various 

odd   Jobs   that   may   be   performed   in   a    lathe.      The 

book  deals  completely  with  the  history  of  the  lathe; 

classification    of    lathes;    lathe    design,    covering    all 

the     various    details    required;     lathe    attachments: 

rapid  change  gear   mechanisms;   tests   performed  on 

lathes;    lathe    tools    and    the    operation    of    engine 

lathes,   turret  lathes,  and  special  lathes. 

Elevators.     By  John  H.  Jallings.     217  pages.  5%  by 

8Vj  inches.     172  illustrations.     Published  by  the    of 
American  Technical  .Society,  Chicago.  111.  iu 

Tliis  is  a  practical  treatise  on  the  development  wi 
and  design  of  hand,  belt,  steam,  hydraulic  and  elec- 
tric elevators.  The  author  has  for  twenty  years 
been  superintendent  and  chief  constructor  with  a 
well-known  elevator  company,  and  writes,  there- 
for..-, with  the  force  of  authority  behind  him.  The 
work  is  divided  into  three  main  sections, 
of  which  deals  with  hand-  and  belt-pow 

vith  steam  and  hydraulic  elevators,  and  _^^    ^ ^ 

th  electric  elevators.     As  a  general  de-    7an   products'mEid 
itise  covering  the  whole  field  of  eleva-    ^j  metric 


cond, 


script 

tors,  the  book  is  to  be  recommended  to  anyone  who 
requires    a    complete    review    of    the    subject.      The 
theoretical    principles   are    not    dealt   with    in   great 
detail,    the    work,    apparently,    not   having   been   in- 
tended   to    be   a    designer's   handbook,    but   rather   a 
detailed  history  of  the  mechanical  and  electrical  de- 
velopments of  various  types  of  elevators. 
Oxy-acetylene  Welding  and  Cutting — Electric,  Forge 
and    Thermit    Welding.      By 
215  pages,  4Vi   by  O^/i   inches 
Published    by    Frederick    J.    Drake    &    Co..    Chi- 
cago, 111.     Price,   bound  in  cloth,   $1;  bound  in 
leather,  $1.50. 
The    woi'k    deals    with    metals    and    alloys;    heat- 
iitment;   welding  materials;  acetylene  generati 


By    Samuel    W. 
Stratton.     80  pages,  G  by  9  Inches.     Illustrated. 
Published    by     the    U.    S.     Government,     Wash- 
ington,  D.  C.  as  Senate  Document  No.  241. 
This   is   a   report    to   the   International   High   Com- 
niisslon    relative    to    the    use    of    the    metric    system 
in  the  export  trade  by  the  director  of  the  Bureau  of 
Standards.     Its  circulation   among  manufacturers  at 
this    time   when    so   many   are   laying   plans    for   de- 
veloping  foreign    trade   should   be   generally   helpful. 
It  answers   the  specific   questions:    What    proportion 
manufacturers    have    adopted    the    metric   system 
preparing    goods    for    e-tport?      Has    experience 
warranted   an   expansion  of   this   policy?     What  are 
the    cliief    objections    to    such    action?      Are    certain 
lines    less    adaptable    than    others' 
the    efi'ect   upon    the 
systematic  movemen 
to    recommend    the    compulsory 
the   first    schools  In  the  metric  system,  oi 
elevators      ^^    |,jg^    schools?      Practical    suggestions    and    data 
etric  system   follow, 
to   confori 
ountricy  .ire  also  Included 


and    reinforced   with   strawboard 
age   iQ   shops,   draftlDg-rooma, 

Marvin  4  Casler  Co..  Canastota.  N.  Y.  Catalogue 
;  Illustrating  the  easier  offset  boring  head  In  opera- 
ion  on  the  turret  lathe,  drilling  machine  and  mlU- 
ug  machine.  Specifications  and  prices  are  given 
(ir   the    various   styles  of   boring   heads  and   boring 


Blanchard  Machine  Co..  84  State  St..  Cambridge. 
Mass.  Catalogue  descri|itlve  of  Blanchard  high- 
iiiiwer  vertical  surface  grinders  equipped  with  mag- 
netic chucks.  The  various  details  of  these  grinders 
are   well    illustrated,    making    the   construction   very 

National    Machinery    Co..    Tiffin,    Ohio.      National 

.„    „.„„=.      What    win    be    Forging   Machine  Talk   No.    8   describes   the   method 

le    and    tool    trades   of    any    of  aligning  the  suspended  type  heading  slide  of  the 

direction?     Ought  we    National   heavy-pattern   forging   machine.      Halftone 

struction    In    onr    and  cross-sectional  views  make  the  description  very 

ght  It  be  limited    clear. 

and    data       General  Electric  Co.,  Schenectady.  N.  T.    Bulletin 

Examples  of  Ameri-    46023   describing   the   G.    E.   arc   circuit   volt  meter. 

the  requirements    which  is  a  special  instrument  designed  for  testing 

direct-current  series  arc  circuits.     The  approximate 

dimensions  and  the  connections,  together  with  prices, 

are  included. 

New  Departure  Mfg.  Co..  Bristol.  Conn.  Sheets 
.-9  FE  to  02  FE  for  looseleaf  catalogue,  treating  of 
ball  bearings  in  carver  cotton  seed  huller;  ball  bear- 
ing installation  in  conveyor  rolls;  utility  of  ball 
bearings  in  electric  hammer;  and  ball  bearings  in 
the  pneumatic  drill. 

International    Oxygen    Co.,    115    Broadway, 
York   City.     Catalogue  3   containing 
ption  of  I.   0.   C.   blpola 


Elevator   Co.,    4R-54   Natoma   St.,   San 
of   second-hand  machine  tools 


Economy  Engineering  Co,,  Willoughby,  Ohio. 


detailed 
oxygen  and  hydroge 


ti 

soldering,  brazing  and  thermit  welding;  and  the 
oxygen  process  for  removal  of  carbon.  The  author'.^ 
object  wa.3  to  cover  the  several  processe.s-  of  welding 
and  other  processes  which  are  so  closely  related  as 
to  make  them  practically  a  part  of  the  whole  sub- 
ject of  jointing  metal  to  metal  with  the  aid  of  heat. 
For  this  reason,  annealing,  tempering,  hardening, 
heat-treatment  and  the  restoration  of  steel  have 
been  included.  The  book  is  condensed,  much  more 
Information  being  containeii  than  might  be  inferred 
from  a  casual  examination  of  the  small  volume. 
Industrial  Leadership.  By  H.  L.  Gautt.  128  pages, 
5  by  7^  inches.  Published  by  Yale  University 
Press,  New  Ilaven,  Conn.  Price.  $1. 
This  book,  by  one  of  the  best  known  of  the  ex- 
ponents and  organizers  of  scientific  management 
plans,  contains  a  series  of  lectures  delivered  by  the 
author  in  the  Page  Lecture  Series.  1915.  before  the 
Senior    Class    of    the    Sheflield    Scientific    School    at 


^ of    electric    hoists    made    in    capacities    from    generators.     It  is  claimed  that  the  chief  character- 

1000  to  10.000  pounds.  istics  of  these  generators  are  safety,  reliability,  and 

Phoenix   Mfg.    Co..    Eau    Claire.    Wis.     Catalogue    economy  in  operation. 

"   "         -     -   ' •■  —         Kennicott  Co..  Chicago  Heights.  HI. 

scribing  the  Kennicott  cycloid  weir  meter, 


Wis 

Iding    instruments;    oxy-acetylene    welding    prae-    and  price  list  of  Phoenix  and  Conradson  turret  at- 
electrlc    welding;    hand    forging    and   welding;    tachments  tor  engine  lathes. 


Enterprise  Machinery  Co.,  32-34  S.  Clinton  St., 
Chicago,  111.  Circular  of  "Emco"  No.  1  bench  drill, 
speeded  from  1500  to  5000  R.  P.  M. 

Cutler-Hammer  Mfg.  Co..  Milwaukee,  Wis.  Loose- 
leaf  catalogue  containing  bulletins,  with  prices  and 
dimensions,  of  electric  controlling  apparatus. 

Wright  Mfg.  Co.,  Lisbon,  Ohio.     Catalogue  7  cov- 
ering   the    line    of    chain    hoists,    steel    trolleys   and    oth 
hand  cranes  manufactured  by  this  company. 

Skinner  Chuck  Co..  New  Britain.  Conn.  Circular 
illustrating  independent  lathe  chucks  with  solid  re- 
versible  jaws,    giving    ilimensions,    prices,    etc. 

Sprague  Electric  Works  of  General  Electric  Co., 
527-531  W-  34th  St..  New  York  City.  Booklet  of 
direct-  aud  alternating-current  electric  fans. 

Chicago   Pneumatic   Tool  Co..    Chicago.    IU.     Bnl- 
E-38  descriptl 


lar  de- 

hlch  Is 

particularly   adapted   for  measuring   relatively   large 

quantities  of   water  or  for   use   wherever  a  limited 


mount  of  head  room  Is  available  for  the  InsUlIa 
tion  of  an  accurate  meter. 

Pajaro    Mfg.    Co.,    1251    Brown's   Ave.,    Erie.    Pa. 
Circular  of  small  magnifying   mirror  for  toolmakers 
and  machinists.     The  mirror  is  useful  in  cutting  In- 
ternal   threads,    setting    forming    tools  and   In   many 
ions   requii 


ng  sharp  eyesight  and  good 
light  in  situations  difficult  to  illuminate. 

Chisholm-Moore  Mfg.  Co..  Cleveland,  Ohio.  CaU- 
logue  24  containing  95  pages.  0  by  9  Inches,  on 
Cyclone  chain  hoists,  trolleys,  hand  power  traveling 
cranes,  ammunition  trolley  hoists,  malleable  Iron 
castings  and  shell  tongs.  The  chain  blocks,  trolleys 
and  traveling  cranes  of  this  line  range  from  Vi  ton 
to  40  tons  capacity. 

Bacharach  Industrial  Instrument  Co.,  Plttsburf. 
Leaflet  descriptive 


_,,..,.-.  ,  .  ...  ,   .,       ifiiu  .i-oo  u^=c. -  of  the  Duntley  universal  elec-  p         Leaflet  descriptive  of  a  new  pocket  CO,  Indl- 

Yalc   Iiniyerslty       It   contains  an   exposition  of   the  j      ,,ai„mer    drill    aud    the    work    for    which    it    is  ^ator    for    quickly    and    accurately    determining    the 

fundamental    principles    of    scientific    management,  ^'^'^cd.  amount  of  CO,  In  flue  and  furnace  gases.     The  lu- 

divmeu    into    live    chanters — Industrial    Iieadersbip,  ^                                                                         ^.„   ,.,            ,          „.  .     ^'.j^  i„  -  nnrtnhii^  fnrm  so  that  It  ran 

Training   Workmen,    Principles   of  Task   Work,    Re-  Link-Belt  Co.,   Chicago.    111.     Catalogue  213    »us-  ^'J"-"™'    »n»';>'*arrled'^»^Snd  auTls  alvay.  rea 

suits  of  Task  Work,  and  Production  and  Sales.     The  tratlng  Link-Belt  elevators,  conveyors  and  machinery  be  "'■""^"'"""J J^"";"  °,„"toS,  minutes 

freedom    from  dogmatic  doctrine  and   the  ability   to  for   handling,    preparing    and    storing   gravel,    stone,  for  use.     A     test  takes  about  -^  minutes. 
Bee  far  beyond  the  narrow  limits  of  mere  systems 


which  characterize  all  of  the  author's  writings 
public  utternnces.  are  in  evidence  in  this  book,  and 
it  can  be  well  recommended  to  all  those  who  wish 
to  obtain  a  sound  conception  of  the  fundamental 
principles  upon  which  Bcientiflcally  planned  manage- 
ment must  be  based  In  order  to  be  successful.  The 
book  Is  full  of  veritable  gems  of  thought  relating 
to  the  broader  aspects  of  industrial  work. 
Indexing  and  Filing.  By  B.  R.  Hudders.  292  pages, 
G  by  9  incites.  Numerous  illustrations.  Pub- 
lished by  the  Ronald  Press  Co.,  New  York  City. 


nd.  etc.  C.  &  C.  Electric  &  Mfg.  Co..  Garwood,  N.  J.    Bol- 

Union  Switch  &  Signal  Co.,  Swlssvale,  Pa.     Book-    letin  101  descriptive  of  Type  SL  direct-current  mo- 
let  describing  the  forging  and   foundry  departments  '    •'*  •' 


tors,  built  in  all  standard  slies  from  14  horsepower 


:;!d  nir^mrs^^'^hX  «m,l^aid   ll^tinr^e    i^^loloO  horsepower,   f.w  every  variety  of  appUca- 
Cilngs^'mamifaJtnred.  ^;,;^^''„XT  J^TZJ^^^^^^^^^^n 


Pile 


$S. 


This  book  has  been  written  w  i 
latlng  rules  t-overing  the  in.lrxii 
ords,  sueh  as  lire  ortiiuai  ily  usi- 
ganizatlons.  The  scopt^  of  th^^ 
indicated  by  giving  tlio  headiug: 
chapters  of  which  it  cousists. 
respectively,  with  TiM-niiuology 
dexes;   Rules  for  Writing  Index 


work    can    best    be 

of  the  t^-enty-nine    J-^   '"j-      ^^te 
'hese  chapters  deal, 
uul   Definitloni 


Machine  Lighting  Co..   103  Park  Ave.. 
N."w   York   City.      Booklet  on  Tli-rill   equalizing  gas    j|'J^j 
niachlnos.    high  efficiency   gas   burners  and   gas  np-        ^ 
pliaiices   for   all   puriioscs. 

Allia-Chalmers  Mfg.  Co.,  Milwaukee,  Wis.  Leaf- 
let containing  a  summary  of  a  test  on  the  Allis- 
Chalmers  10-inch  single-stage  centrifugal  pump, 
which  gave  an  cfEiciency  of  85  per  cent. 

Schum  Bros..  Metropolitan  Bldg..  New  York  City. 
Circular    advertisins    Schuiu    automatic    nut    locks, 
the   locking   capacity   of   which   has   been   increased 
tenth  turn  of  the  nut. 


lection  of  the  proper  motor  for  varying  condl- 


Uules  for  Filing    Circular 


J.  M.  Kogers  Works,  Inc, 


and 


Gloucester  City.  N.  J.    driven    tools 
■e  of   Rogers  measuring    motor-driver 


R.  Martens  &  Co.,  Inc,  24  State  St..  New  York 
City.  Booklet  on  Russia  and  the  vast  opportunities 
for  American  trade  there.  Russia  has  a  i»pulatlon 
of  180.000.000.  and  the  i>otential  market  |)ossibllltlea 
following  the  close  of  the  war  of  this  great  popu- 
lation are  enormous.  The  booklet  contains  much 
valuable  information  for  manufacturers  and  otiers 
interested  in  foreign  trade. 

James  Clark.  Jr..  Electric  Co..  Louisville.  Ky. 
Catalogue  28  showing  the  line  of   "Willey"  electric 


dynamos   and    motors,    which    includes 
hand    drills,    portable    drills,    portable 
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Do  you  keep  a  record  of  the  performance  of  every  tool  in  your  shop; 
how  much  work  it  does;  how  good  work  it  does;  how  long  it  takes  to 
"break  in"  a  new  man  on  the  machine;  how  much  it  stands  idle  for  re- 
pairs, and  how  much  the  repairs  cost?  If  you  do,  you  are  just  the  kind 
of  a  customer  we  want  for  the 

^^PRECISION'^ 

BORING,  DRILLING  AND 
MILLING  MACHINE 

THE 

ORIGINAL  "LUCAS  TYPE*' 

Power  feeds  in  every  direction.  QUICK  POWER  RETURN  to  every 
feed.    THE  SAME  LEVER  FOR  ALL. 


Lucas  Machine  Tool  Co., 


NOW  AND 


Cleveland,  0.,  U.S.  A. 


740 


MACHINERY 
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grinders,  bench  grinders,  floor  grinders,  wet  anil  dry     WeBtlnghoiise    t: 

C^el^r  w."il^rrorierCl.r'?ur"„?:u5:;    (r^ne-r  «7'aUernH.l„g  , -^'J..^-'^-'^^ -- 
motors  and  direct-connected  motors  and  dynamOB.  JS--i  or  couimul.niiii,  p  ji     r        >    - 


motors  and  direct-connected 

Emmert  Mfg.  Co,,  Wnynesboro,  Pa,  Catalogue  of 
the  Bmmcrt  vertical  or  horizontal  T-square,  which 
comprises  a  combination  of  the  nsiial  type  of 
T-square,  scales,  triangles  and  protractor.  By  thr- 
use  of  this  Instrument,  much  time  can  be  saved  In 
drafting  work.  The  catalogue  also  describes  Em 
mert  drawing  boards,  which  are  so  deslg 
they  can  be  adjusted  to  any  angh 
or  away   from   the   draftsman. 

Colonial  Steel  Co.,  213  W.  lake  St.,  Chicago 
publishing  a  stock  list  every  two 


and  slid   toward 


H. 


push-button    control    stations    space  and  will  b«  on  a  plot  of  land  covering  thirty- 

ic    motor    starters    and    con-    eight    acres.      A    separate    office    building    will    be 

rrent;    leaflet    erected.     The   present   Intention  of  the   company   1» 

to   build    lathes    eicluslvely    In    the    new    plant    and 

utilize   the   plant  on    Eastern   Ave.    for   the   manufac- 

-     lure  of  milling   machines. 

J,    N,    Lapointe    Co.,    New   London,    Conn.,    manu- 

_  ,    faciurer  of   broa>-bing  machines  and   broaches,    will 

resume  work,   which  was  stop[>ed  in  February,  on  s 
tion,  Brldgcton,  N.  J.  has  been     new    three-story    building    M    by    140    Iw 
>  Steel  Corporation,   Baltimore,     as  the  we"' •"' "      '^'-  - 


TRADE   NOTES 


Continental   Motor   Mfg,    Co.,    Detroit,    Mich.,    has 
changed    its    corporate    name    to    Continental    Motors 
ths"  which     Co.     No  change  has  Is-n  niaile  in  the  organization. 


changed 
<-ompany    m: 
Booklet    pounds,    lulirl 
Electr 


dvances  in  the  cost  of 
terinls  used  in  the  manufacture  of  Hyatt  flexible 

it   has   b<-cn   necessary    to   raise   Its    "'      ""*' 


lists  all  the  standard  sizes  of  the  regular  grades  of 
Colonial  steels  carried  in  stock  in  the  Chicago  ottice,  M. 
aa  well  as  grades  that  are  not  carried  in  stock,  i,,. 
The  booklets  contain  tables  of  Information  relating  tal 
to  tool  steel  and  other  interesting  data.  A  com- 
plete  list  of  the  products  made  by  this  company  is  j^^ 
given  on  the  Inside  back  cover. 

Bodman  Chemical  Co.,  B.  Pittsburg,  Pa 
entitled  "CaschardcnlnK."  Intended  as  a  guide 
the  various  operations  of  casnhardening,  and  calling 
attention  to  an  improved  cnsehardening  material — 
"Onrbo"  casehardcnlng  compound.  The  contents  of 
the  booklet  are:  heat-treatment  of  steel;  casehard- 
ening;  quality  of  steel;  carbonizing  material;  ap- 
paratus: carbonizing  operations;  "Carbo"  casehard- 
cnlng compound;   condensed  instructions. 

Mark    Mfg.    Co.,    Chicago,    III.     Catalogue    12    on 
black   and  galvanized   wrought   pipe,    line  and   drive 
pipe,    well    casing,    irrigation    casing,    holler    tubes, 
electric     wire     conduit,     cold-drawn     steel     unions, 
wrought    nipples,    drive   well   points,    well   strainers, 
pump  —  Artesian      and      tubular  —  well      cylinders, 
tubular   well   valves  and   tools,    pump  leathers,    pipe    outhous 
cutters,    pipe    vises,    pipe    threading    dies    and    die-        Lobei 
stocks.     The  catalogue  contains  complete  price  lists    Toledo, 
of   the   product. 

Armstrong   Cork 
Treatise   on    '•Ntinpiircil"    c 

for  cold  storage  wiiri-houscs.  Ice  plants,  dairies, 
creameries,  refrigerators,  etc.  This  piece  of  ad- 
vertising literature  contains  151  pages.  6  by  9  inches, 
and  numerous  illustrations.  The  valuable  data  «m 
heat  insulation  makes  the  work  of  general  interest 
to  engineers,  especially  those  who  have  anything  to 
do  with  the  conservation  of  heat  or  the  exclusion 
of   heat    from    rooms,    etc. 

Titanium   Alloy   Mfg.    Co,,    Niagara   Falls,    N.   T, 
Booklet  giving  compositions  and  physical   properties 

of    titanium    aluminum    and    other    standard    bronze    of  the  Stow   flexible   shaft,   has  made 
alloys.      The    alloys    are    distinguished    by    numbers,    ^yith  tlu'  American  Exprei 
and  photomicrographs  of  20  and  200  diameters  illus-    in    fureign    countries 
te    the    structure    of    each.      The    book    also   con-    American   Expre: 


thcr  conditions  iwrmit.  The  constnictlOD 
ill  Ije  of  stone,  brick  and  concrete.  The  new  ofllce 
will  be  located  In  this  building.  The  company  has 
started  the  constmctlon  of  one  additional  story  oo 
the  two-story  building  complet<-d  last  year,  convert- 
ing It  into  a  three-«tory  bnlldlng.  The  strnctur* 
will  be  extended  27  feet  In  length. 

Harrison  Safety  Boiler  Worlu,  17th  St.,  and  Alle- 
gheny   .4ve.,    Philadelphia,    Pa.,    waa    awarded    the 
gold  medal  at  the  Panama-PaclBc  Exposition  for  Its 
exhibit    of    the    combined    open    feed    water    beater 
and    hot    water    meter,    known    as    the    "Cochrane" 
metering    heater.      This    apparatus    is    designeil    to 
heat  boiler  feed  water  by   means  of  exhaust  steam 
Controller   tc   Mfg.    Co.,    Cleveland,    Ohio,     from    engines,    pumps,    etc..    and    simultaneously    to 
that    tlic   net   selling    price   of   all    E.    C.    meter    the   water   and    record    the    rate   of   flow    and 
M     apparatus    has    been    increase<l    ten    per    cent    to   integrate    the    total    flow    in    any   elapsed   period. 
cause  of    the   Increased    cost  of   manufactnring.        This  enables   the  engineer  or  pbint  o«-ner  to  deter- 

mine  how   many  pounds  of  steam  are  being  evapor- 

Hyatt    Holler    Bearing    Co.,    Newark,    N.    J.,    an-    ^^^^  ^^^^^^^   ^^   j_^^,,    (,y„^j    ^^^^^^    ,te    b..iler. 

nounces  that  owing  to  advances  in  the^cost  ol  raw    ^^^   hp„ce   to  compare   the   different   fuels,    methods 


Hultberg-Johnaon     Tool     Co.,     Inc.,     Jamestown, 
y.     was  recently   Incorporated    for   the  manof sc- 
ire of  tools,    madiiuery   and  devices,  with  a  capl- 
1  of  t2.';,000. 

Grease  &  Chemical  Co.,  Jackson,  Mich,, 


The 


roller   bearing; 
prices, 

Cleveland  Twist  Drill  Co.,  Cleveland,  Ohio,   states 
that  the  publication  in  another  technical  Journal  of 
the  notice  of  a   flre  in  its  plant  was  greatly  exag- 
gerated.     It    did    have    a    Are,    but    only    a    small 
or  shed  was  partially  burned. 
Art  Brass  4  Specialty  Co 
Ohio,     has     recently 


American  Foundry  Equipment  Co.,  Cleveland,  Ohio, 
manufacturer  of  the  Wadsworth  direct-pressure  sys- 
tem sandblast  apparatus,  and  the  Sand  Mixing  Ma- 
chine Co.  of  New  York  City,  manufacturer  of  the 
".\uto"  sand  cutting  machine,  have  combined  in- 
terests and  moved  into  a  new  and  up-to-date  factory 
at  nil  Power  Ave.,  Cleveland.  H.  L.  Wadsworth. 
inventor  and  designer  of  the  "Wadsworth"  sand- 
blast apparatus,  is  factory  manager  in  charge 
11    departments.      Charles   L.    Beoham, 


124-130  nth  St., 
moved    into    its    new 
building,  which  has  a  floor  space  of  6000  square  feet.  „ii    departments.      Charles   L.    Beoham,    an   old 
Insulation   Co      Pittsburg    Pa      The   company   makes   a   specialty  of  steel    spinnings  ,,,„,.„  of   the   Sand  Mixing   Machine  Co.,   will  be   lo 
il"   cork1niiinl"insulitlon  'used    and    is    giving    regular    employment    to    twenty-four  ..harge    of    affairs    as    factory    superintendent.      The 
metal    spinners.      A    stamping    and    plating    depart-  t-xerutivc  oflices  of  both  concerns  will  be  maintained 
inent  has  been  added  to  the  plant.  at   .".2   Vanderbllt   Ave..    New   York   City,    in   charge 
American  Machine   Co.,    Newark,    Del.,    builder  of  ..f  V.  E.  Minlch,  vice-president  and  general  manager, 
improved  Rider  &  Ericsson  hot  air  pumping  engines        Wagner    Electric    Mfg.    Co,.    St.    L«uls,    Mo.,    has 
and    the    Denny    tag    machine,    has    sold    its    entire  [...pmi    the    construction    of    two    new    building- 
capital   stock,    factory   and    equipment   to   the   Titan  piy 
Motor  Car  Co.     The  business  will  be  continued  as  a  ,vit: 
department  in  connection  with  the  production  of  the  eling 
Titan  steam  motor  oars,  under  the 
Mfg,  Co,,   Binghamton 

„„,„„..  „..-„.    „.,..   „..   „..  .-  p^uji^^    j,^     2    will    be 

nd  200  diameters  illus-    i„    foreign    countries    may    place    orders    with    the  90  by  106  feet,  and  will  be  devoted  to  various  opera 
The    book    also   con-    American   Express  Co.    for   transmission.     These   or- 


iith  .\ve.  Building  No.  1  is  140  by  tKi  feet 
n  open  bay  50  feet  wide  spanned  by  a  trav- 
crane.  with  galleries  20  feet  wide  on  each 
This  building  will  tie  devoted  to  punch  press 
manufacturer    operations.      The    framework    will    be    of    stru.iural 

arrangements    steel,   with  an  all  metal  root  having  a  longitudip-' 

Co!  bywhich  customers    skylight  down   the 


ginal 


■iption    of    the    methods    used    in    mak-    ders  will  be  transmitted  directly  by  the  express  com- 
ing   various    tests,    as   well   as    tables   of   resistance    pany  and  no  buying  commission  will  be  charged, 
and    relative    conductivity    of    various    metals 
alloys,     physical     constants,     bearing    pressures 
various  classes  of  bearings,  etc. 

S.  Cameron  Steam  Pump  Works.  11  Broad-way;     tion    to    the    plant 


tlons  involving  the  production  of  small  parts 
eluding  small  punch  press  work.  This  building  is  of 
reinforced  concrete  construction  and  firepro»>f  tlirongh- 
out.  The  reinforced  floors  of  concrete  in  building 
Electro   Dynamic   Co.,    Bayonne,    N.   J.,    maker  of    ^.^    j  will  be  built  under  the  "Acme"  system  of  the 

Interpole    motors,    has    placed    a    contract    with    the 

John  W.   Ferguson  Co.   for  the  erection  of  an  addi- 


nting    100    feet    squ 


New  fork  City.  Bulletin  154  treotirc 
centrifugal  pumps.  Sectional  view-;  illn-riMi.  h.iili 
the  single-  and  double-suction,  open  irii)irll.-i  i.\|'.-s, 
and  the  booklet  gives  tables  of  c.-ipn  Lfir^,  ^in-.-ds 
and  horsepowers.  Bulletin  110,  covcnni,'  the  Cam- 
eron line  of  duplex  pumps,  which  includes  both  pis- 
ton and  plunger  types  with  single  and  compound 
steam  cylinders  for  general  service,  boiler  feeding, 
tank  service,  water  works,  hydraulic  elevators,  auto- 
matic pumps  and  receivers,  brewery,  quarry  and 
mining   work. 

De  Vilbiaa  Mfg.  Co.,  Toledo,  Ohio.  Booklet  H 
of  the  "Aeron"  System  of  applying  varnishes, 
enamels,  first  coats,  lacquers  and  practically  every 
kind  of  flnisbing  material  on  wood  and  metal  pro- 
ducts -with  compressed  air.  The  apparatus  elimin- 
ates the  hand  brush  from  the  flnishiug  room.  The 
company  exhlbltMl.  at  the  Second  .\nnual  Industrial 
Safety  Exposition  of  Ohio  at  Cleveland.   In  January, 


The  building  will  be  one  story  high  with  mezzanine 
galleries  and  will  he  built  on  the  regular  mill 
construction  lines  with  brick  walls  and  a  felt  and 
slag    roof. 

Ward-Leonard  Electric  Co.,  Mount  Vernon,  N.  Y., 
originator  of  the  electrical  control  system  bearing 
its  name,  has  let  a  contr 


Conjron  Co. 

J.  H,  Williams  &  Co.,  61  Richards  St.,  Brmiklyn, 
N.  Y..  maker  of  drop-forgings.  has  placed  with 
John  W.  Ferguson  Co.  a  contract  for  several  ad- 
ditions to  Its  Buffalo  plant.  The  drop-hammir  shop 
addition  will  be  the  largest,  consisting  of  four 
hays  giving  additional  space  of  G4  by  31'»  f*-et. 
The  construction  will  be  similar  to  that  ^'f  the 
main  building — a  structural  steel  frame  with  ex- 
ct  for  a  two-story  factory    terlor  walls  of  brick,  steel  sash  and  a  gypsum  slab 


f  Pearl  and  South  Sts..    roof,  using  the   "Metropolitan"   system.     There  wilt 


ho\jH*ve 


Bldg.,  Chi- 

aining    143 

company's 

iiii;  and  ven- 

lii-   book  con- 

1'     of   steam 

indoor  tein- 

iii  lions,    con- 


its    exhaustinfr    inniit     which    ins 

removal  of   all 
ing   room.    11. 

safer  workini--     mionv. 

Garden  City  Fan  Co.,  15:i2  McCormick 
cage.    111.      General    catalogue    160    coi 
pages,    6    by    9    Inches,    devoted    to    thl 
line,  which  includes  fans,  blo\\-crs 
tilating  apparatus  and  air   w  i   h.r-^ 

tains    tables   of   air   pressm-.       !■ 

at  different  pounds  steam  k^i-'    I'I'^ 
peratures    under    varying    oui.K.ui 
slants  for  heat  transmission  of  ml 
rials  with    rules   for  applying,    area    and   circumfer- 
ence  of  circles,   allowable  velocities  of  air   through 
heaters,  properties  of  air,  and  other  useful  informa- 
tion. 

Greaves-Klusman  Tool  Co.,  Cincinnati,  Ohio.  Cata- 
logue entitled  "(;-K  Betterments"  of  engine  lathes, 
heavy  quick-change  type  and  geared-head,  single- 
lever  control  tyi)C.  The  company  builds  a  com- 
plete line  from  10  inches  to  30  inches  swing,  and 
the  16-lnch  and  18-lnch  lathes  are  built  with  three 
styles  of  hendstock  as  follows;  four-step  cone  single 
back-gear,  three-step  cone  friction  double  back-gear 
and  geared-head,  single-pnlley  drive.  The  20-,  22-, 
24-  and  SO-lnch  lathes  are  built  in  two  styles  as 
follows:  three-ste|i  cone  friction  double  back -gear 
and  gciired-head  single-pulley  drive.  All  sizes  are 
built  wllh  <iulrk  change  mechanism. 

Westinghouse  Electric  &  Mfg.  Co.,  E.  Pittsburg, 
Pa.  Catalogue  1)S  846  giving  a  complete  list  of  the 
accessories  used  in  pole-line  construction,  together 
with  prices  and  dimensions.  Catalogue  IP  54,  de- 
scribing type  CW  slip-ring,  induction  motors  for 
constant  and  varying-speed  continuous-duty  service. 
This  motor  Is  built  in  capacities  from  %  to  650  builder  of  lathe 
horsepower,   two  and  three  phase.  25  and  60  cycles,    ground    for 


to   John    \V.    Ferguson    Co.    of    New 
York.      The    building,    measuring    83    by    LW    feet 
win  follow  regular  m 
be  covered  by  a  slag  and  felt  roof. 

Allied  Machinery  Co.  of  America.  120  Broadwa 
New  York  City,  has  been  purchased  by  the  .\mei 
can  International  Corporation,  which  projioscs  to  e 

ttnd  and  develop  the  business.  Tlii>  .\llied  Ma-  double  its  entire  pla 
clilnery  Co.  was  capitalized  at  $200,000  and  was  will  afford  approxiii 
formed  about  four  years  ago  by  interests  connected 

ith    the    National    City    Bank   of    New    York    City 


be   no  floor.     The  stock   and   finishing   building 

have   its   floor   space   increased   by    five   bays.    s2   by 

traction  lines,  and  will    gO  feet,    and  the  construction  of   this  addition    will 

lar   to  that  of  the  hammer  shop.     The   roof. 

r.    will    be    of    the    s,-iwtooth    type;    a    maple 

11  lie  laid. 

Hoover    Steel    Ball    Co..    Ann    Arbor.    Mich.,    will 

this  year;  the  new  buildings 

tely    42.000    square    feet    addi- 

mal    floor   space,    making   a    total  of   about    M.OOO 

square  feet  of  manufacturing  fltwr  space 


nplete    j,,^   ^jg  pnrpose  of  promoting  the  sale  of  American    tire  plant.     The  machinery  and  equipment  have  been 


tools  and  machinerv  abroad.  ordered    for   the   new   buildings,    and   it   Is  expeited 

Cowan   Truck   Co..    8   Water   St..    Holyoke,    Mass..    that  the  entire  addition  will  U-  in  operation  by  0,to 

imilder  of   transvev;.rs.    has   acquired   a   site   having    her    1.       Business    has    l»,en     ncreasmg    so    rapidly 

a  frontage  of  26.";  feet  and  a  depth  of  222  feet.     A    'luring  the  past  eighteen   months 

t  has  been  let  for  the  erection  of  a  two-story 

^^^     ^^^   ^^ 

ill   be   u.sed    In    the   manufacture   of 

All    the    new    buildings   will   l>e   of 

gold   medal    fireproof    construction,    as    they    are    being    built   of 


that   the  company 
orders  Ixwked  ahead  for  a  year  or  more.     With 

building   100  feet   wide  by   200  feet   deep,   affor'^ng  VJL"''^' 0«>"iE^"To  W  wV;;^. 'taiu"^"'-"- ° -^^ 

about  40,000  square   feet  floor  apace.     The   building  from  2...000.000  to  30.0t)o.(>00_balls 

will  be  of  concrete  and  brick  with   foundations  de-  tons   of   steel    v 

signed    to    support    three    additional    stories.      The  ™"s    monthly. 
Cowan  shop   transveyor  was  awarded 


the   Panama-Pacific    Intcriialioi: 

Curtiss      Aeroplane      4      Motor 

Churchill  St..    ItulTalo,    N.    Y..    in. 

uary.    has  taken  over   the   asscls 

assumed    the    debts    and    liabilltl. 

Tlie   business   formerly 


nd  brick 
Davis-Boumonville  Co.. 
Ian-    tnrer  of  oxy-acetylene  am 
„„j    cutting    appa 
the    clirtlss    additions  _^ 
■oiiducted  by  the 


il    K.vposltion. 
Corporation. 
ii-lioniled   m 
ml   iiroperty 


succeeds  W. 


York  City,   manufac- 

hydrogen  welding  and 

several    changes    and 

its  selling  organisation.     W.   R.   Noxon 

Schoenthaler  as  manager  of  the  Chl- 


Buffalo. 
Landis  Tool  Co.,  W 

its  grinding  maclihv 
severed  Its  connectloi 
and  has  now  nnulc  ar 


nesboro.  Pa.,  which  has  sold 
direct  in  the  West,  has 
ivith  the  W.  II.  Foster  Co. 
igoments  to  handle  its  sales 
I'rritory 


220,   440,   550,   and  2200  volts.     Leaflet  S76S  of  the    not   far  from  Oakley, 
Westinghouse  532-B   railway   motor;    leaflet   3818  of    new   plant 


Ing    department    has    lioen    established    at    14"    W. 
Austin   .We..   Chicago.   In   .harge  of  F.   J.   Maeur.  r. 
Mr.    Maeiirer    was    formerly    superintendent    of    tlie 
wehling   department    at    the   Jersey   City   shops,   and 
he  was  succeeded  by  H.  Vlnier  as  superintendent  of 
A.    G.    Nevin    ,|,p  Jersey  Citv  welding  department.     John  B.  Redd. 
oiupiHiy  in  i\ew  York  state  and    formerly   with    the   Paciflc    Gas   &   Electric  Co.    and 
M.  G.  Dunbar  in  the  New  Eng-    superintendent  of  the  Collective  Gas  Exhibit  at  the 
tales,    and    T.    M.    Scherer    in    western    New    Panama-Paciflc   ExiKisitlon.    and   George   S.    Pearson, 
Jersey.   Pennsylvania.   Maryland  and   Delaware.     An    recently  with   the   .Mnerlcan  Stove  Co.   and   superln- 
olllce  will  be  opened  by   the  company  at  50  Church    tendent  of   that   company's  exhibit   at   the   Pal/ama- 
St..   New  York  City.  Paciflc    Ex|xisitlon.    have    joined    the    Davls-Bournon- 

R.  K.  LeBlond  Machine  Tool  Co..  Cincinnati.  Ohio,    ville  sales  organization.     The  company  is  now  erect- 
id   niilllng   machines,   has  broken    ing 
plant   located   on   Madison    Road    glv 


will  repros 
eastern  Ne 
land 


of  Cine 


ati. 


feet   of    flo 


a  building  at  the  Jersey  City  plant,  which  will 

_ , 40,1X10    square    feet    additional    space    and   will 

The    provide  for  approximately  doubling  its  production  of 


apparatu 
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THE   INDUSTRIAL   PRESS.   Publishers 

140-148   Lafayette   Street,    New   YorK 


Seeing  the  Market  Whole — 4 


We  have  been  looking  over  the  mechanical  world  with  the 
sales  manager,  noting  that  (1)  the  modern  market  for  shop  equip- 
ment is  universal,  and  is  rapidly  increasing  in  volume  and  extent; 
(2)  that  customers  are  found  in  industries  of  almost  every  de- 
scription; (3)  that  the  buyers  are  not  office  men,  but  practical 
shop  men  who  originate  the  orders  and  specify  makes  and  brands 
as  well  as  sizes  wanted. 

Fortunate  the  sales  manager  who  has  the  gift  to  visualize  this 
boundless  field,  its  unlimited  possibilities,  its  manifold,  increasing 
opportunities,  its  definite  objectives.  If  he  sees  it  all,  his  advertis- 
ing plans  will  show  it,  his  copy  will  demonstrate  it.  If  he  finds 
inspiration  in  so  vast  a  market,  there  will  be  intelligence,  method, 
conviction,  force,  and  possibly  power,  in  his  advertising.  His  copy 
is  read  not  only  in  America,  but  in  Europe,  Asia,  Japan,  China, 
India,  Australia,  New  Zealand,  Africa,  South  America.  It  is  read 
wherever  the  wheels  of  industry  revolve.    It  is  read  for  business. 

American  metal-working  tools  admittedly  lead  the  world,  and 
descriptions  of  them  are  eagerly  read  and  studied  by  engineers 
everywhere.  How  anxious  the  sales  manager  should  be  to  see  that 
these  intelligent,  interested,  responsible  men  are  fully  and  ac- 
curately informed  about  the  tools  which  it  is  his  mission  to  market. 

The  sales  manager  who  sees  with  his  mind's  eye  the  engineer- 
ing world  of  readers  will  endeavor  earnestly  to  make  every 
advertisement  convey  some  definite  data,  idea  or  suggestion.  To 
do  less  than  this  is  to  trifle  with  serious  business  and  real  op- 
portunities. Ask  any  foreign  dealer  representing  American 
tools  for  his  opinion  of  the  value  of  good  copy  in  reaching  the 
foreign  engineer,  interesting  him,  arousing  his  curiosity. 

The  modern  advertising  method  developed  by  Machinery, 
which  shows  the  machine  demonstrating  high  efficiency  under 
actual  shop  conditions,  makes  a  lasting  impression  on  an  engineer 
no  matter  where  he  is.  He  sees  the  tool  doing  the  work  and 
reads  the  authentic  figures  of  production.  He,  too,  wants  results, 
and  his  competitors  want  them.  Once  he  knows  the  best  he  is  not 
likely  to  be  satisfied  with  anything  less.  Advertising  copy  care- 
fully planned  to  definitely  and  specifically  inform  the  engineering 
reader,  and  persistently  carried  on  month  after  month  and  year 
after  year,  builds  a  granite  foundation  under  a  business.  In  time 
this  is  called  Good  Will,  and  sometimes  it  is  the  most  valuable 
asset  that  a  business  retains. 
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HOSK  who  have  seen  a  General  Kleclric  Co.'s  I'au, 
must  have  noticed  the  ingeniously  formed  wire 
fan  guard  with  which  it  is  equipped.  A  fan 
motor  with  the  guard  in  place  is  shown  in 
Fig.  1,  and  Fig.  2  shows  the  guard  alone.  It  is 
the  purpose  of  this  article  to  describe  the  making 
of  this  guard  and  also  to  show  a  tew  of  the  interesting  opera- 
tions incident  to  the  making  of  other  electrical  apparatus. 

A  study  of  the  guard  in  Fig.  2  will  show  that  it  is  made  up 
of  a  central  nionoKram  cup,  eight  arms,  a  front  rim  and  a  rear 

rim.      As    two 

arms  are  made 
from  one  piece 
of  wire,  the 
entire  guard  is 
made  from  the 
monogram  and 
six  lengths  of 
wire.  In  the 
case  of  smaller 
sizes  of  guards, 
where  there 
are  but  six 
arms,  only  Ave 
pieces  of  wire 
are  necessary. 
The  group  of 
halftone  illus- 
trations Figs. 
:i  to  9  show 
the  different 
steps  the  arms 
and   rims  pass 

Fig.    1.     Qeneral   Eloctilo    Fin    Motor  through     from 


the  lirst  operation  to  the  assembling  of  the  linished  piece. 
The  brass  wire  is  first  cut  to  lengths  which  are  long  enough 
to  make  two  complete  arms,  including  all  the  bends.  Then, 
as  shown  in  Fig.  3,  the  wire  is  centrally  located  in  the  bend- 
ing fixture  and  held  from  creeping  during  the  bending  opera- 
tions by  the  clamp  at  the  center.  A  gage  at  the  right  assists 
in  locating  the  wire.  At  each  end  of  the  fixture  are  two  ful- 
crum pins  around  which  the  bends  are  made  with  the  aid  of  a 
hand  key  having  a  central  hole  to  engage  the  fulcrum  pin  and 
a  projecting  stud  tluit  is  spii.ed  fur  .TmuL-h  fr.iin  ili..-  \v<\>'  to 
reach  over  the 
wire  and  con- 
trol the  bend- 
ing when  the 
key  is  turned. 
The  lower  of 
the  fulcrum 
pins  may  be 
slid  below  the 
surface  of  the 
fixture  so  as  to 
be  out  of  the 
way  while  the 
upper  bends 
are  being  made. 
One  turn  of 
the  key  com- 
pletes each  up- 
per bend  and  a 
halt  turn  forms 
each  end  bend. 
This  fixture 
swivels  on  its 
base    and    the 
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Fig.  3.     Bending  Fixture  for  Preliminary  bending  of  Wire  Fan  Guard 

bending  is  rapidly  handled  at  the  rate  of  one  hundred  wires 
per  hour. 

The  second  and  third  steps  are  bending  operations  and  are 
performed  in  the  dies  illustrated  in  Figs.  5  and  6.  In  Fig.  5 
the  die  and  puncli  are  built  up  from  rolls  and  formed  sections 
having  central  grooves  to  receive  the  wire  and  form  it  with- 
out marring.  Gages  on  the  ends  of  the  die  and  on  the  front 
side  of  punch  and  die  support  the  ends  of  the  wire  and  insure 
that  the  bending  is  done  at  right  angles  to  the  end  sections. 

The  die  shown  in  Fig.  6  performs  the  final  operation  on  the 
double-arm  wire,  and  makes  the  angular  bend  that  leaves  it 
ready  for  assembling.  The  wire  is  located  from  the  bends  pre- 
viously made.  The  operating  slide  of  the  die  has  a  recess  that 
matches  the  stationary  form  in  front  of  It,  and  as  the  slide 
advances,  the  bend  is  made.  The  slide  is  advanced  by  the 
tapered  punch  that  descends  behind  it  and  moves  it  forward. 
Spring  pressure  brings  it  back  for  the  next  stroke. 

The  assembling  of  the  guard  is  started  by  the  die  shown  in 
Fig.  4,  whose  function  it  is  to  close  the  lugs  in  the  center  plate 
over   the  four   double   arm   wires.     To   facilitate   placing  the 


Fig.   4.     Punch  and  Die  for  assembling  Wire   Arms   and  Center  Plate 

work  in  position,  the  die  is  mounted  on  a  slide  on  the  bed 
plate.  The  center  plate  is  first  located  and  then  the  four  wires 
are  placed  in  position,  the  outer  ends  of  the  arms  being  sup- 
ported by  guides  around  the  edge  of  the  work-holder.  One 
stroke  of  the  punch  turns  the  twelve  lugs  over  and  closes  them 
on  the  arm  wires.    The  lever  at  the  front  ejects  the  work. 

The  rim  wires  are  cut  off  and  formed  by  rolling,  and  the 
ends  of  each  rim  are  joined  by  a  short  piece  of  brass  tube 
crimped  in  place.  Before  the  ends  of  the  front  rim  wire  can 
be  joined,  the  wire  must  be  run  through  the  arm  loops  by  hand. 
After  joining  the  ends  of  the  front  rim  wire,  the  loops  are 
pressed  down  onto  it  by  the  tools  shown  in  Fig.  7.  This  opera- 
tion accomplishes  a  twofold  purpose — improving  the  general 
appearance  of  the  guard  and  locking  the  arms  into  their  cor- 
rect positions  so  that  they  cannot  shift.  This  set  of  tools  Is 
the  most  complicated  of  those  required  tor  making  the  guard. 
After  the  guard  has  been  placed  in  the  die,  with  the  eight  arms 
properly  located,  handle  A  is  thrown  hard  to  the  left.  This 
moves  the  ring  to  which  it  is  attached,  and  the  movement 
causes  the  eight  sliding  blocks  B  to  travel  outward,  reaching 


I 


Fig.  5.     Punch  and  Die  for  shaping  Wire  Am 


Fig.  6.     FiiiAl  BeniUng  Operation  on  Wire  Arms 
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under  the  arm  loops.  In  this  position,  the  press  is  tripped  and 
the  eight  studs  C  on  the  punch  flatten  down  the  loops  and 
depress  them  into  the  rim  wire.  To  facilitate  loading,  the  die 
is  pivoted  at  the  left-hand  side  and  may  be  swung  out  from 
under  the  punches.    Latch  D  holds  it  in  the  operating  position. 

The  rear  rim  wire,  after  having  been  joined  by  a  short  piece 
of  tubing,  is  dropped  into  the  end  bends  of  the  arms  and  the 
loops  are  closed  over  the  rim  wire  in  the  die  shown  in  Fig.  9. 
Tlie  die  has  eight  angular  posts  to  back  up  the  arm  wires  and 
in  each  of  these  posts  is  a  steel  insert  grooved  to  receive  the 
wire.  In  the  central  casting  of  the  die  there  are  eight  plungers, 
operated  by  the  central  punch.  The  working  ends  of  these 
plungers  are  formed  to  lit  the  ends  of  the  arm  wires  and  curl 
them  around  the  rear  rim  wire  when  the  punch  is  struck  by 
the  "pusher"  on  the  ram.  Spring  fingers  hold  the  guard  in  place 
for  this  operation  and  the  plungers  are  withdrawn  by  springs. 

The  depression  in  the  bottom  of  the  inner  or  rear  rim  wire 


Fig,  8.     Tool  for  applying  Monogram  to  Center  of  Gu&rd 


is  made  to  clear  the  base  of  the  fan  motor.  This  is  a  simple 
operation  and  is  performed  with  a  pair  of  bending  dies  in  a 
horn  press.  The  final  operation,  that  of  applying  the  mono- 
gram to  the  center  of  the  fan  guard,  is  accomplished  in  a  drill- 
ing machine  as  slinwn  in  Kig.  S.  Eight  slots  in  the  monogram 
rim  permit  it  to  be  placed  over  the  wires  from  the  front,  and 
after  dropping  in  the  thin  backing  plate  the  edges  of  the  mono- 
gram are  spun  over  by  a  tool  in  the  drilling  machine.  After 
lacijuering,  the  guard  is  mounted  on  the  motor  as  in  Fig.  1. 
Semi-automatic  Spinning  Lathe 

The  semi-automatic  spinning  machine  used  for  spinning  the 
lighting  arrester  cones  is  of  more  than  ordinary  interest.  This 
machine  is  a  Pryibil  spinning  lathe  of  the  gap  pattern,  and  is 
tooled  as  shown  in  Figs.  11  and  14.  The  lighting  arrester 
cones  are  made  of  aluminum  0.037  inch  thick  and  are  shaped 
about  as  shown  in  Fig.  14,  being  approximately  10  Inches  In 


Tig.  9.     Tools  for  assembling  Rear  Rim   Wire  and  A: 


Tig.    10.     Conttnuoas-mllUng    Flat    Iron    Ba 
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diameter  and  7 
inches  from  base 
to  peak.  The  re- 
flectors are  spun 
rather  than 
drawn  because 
the  spinning 
operation  sub- 
jects the  metal 
to  a  tension  that 
is  highly  desira- 
ble for  the  use 
to  which  they 
are  put.  There 
is  a  female  spin- 
ning form  on  the 
headstock  of  the 
lathe,  and  a 
blank-holder  op- 
erated from  the 
tailstock  holds 
the  work  while 
it  is  spun  in- 
ward to  fill  the 
form. 

Fig.  14  shows 
a  diagrammati- 
cal  view  of  the 


Fig.  11.     Semi-automatic  Hetal  Spiasing  Uacbiue 


mechanism  by  which  the  spinning  is  done,  and  from  this  it 
will  be  seen  that  the  spinning  form  shown  at  A  is  located 
directly  on  the  spindle  of  the  machine,  which  travels  at  ap- 
proximately 1000  R.  P.  M.  The  blank  is  placed  in  the  blank- 
holder  B,  and  pressed  against  the  form  by  means  of  the  tail- 


ihat  meshes  with 
a  rack  which  is 
part  of  a  bar  K 
attached  to  car- 
riage G  on  which 
the  spinning  tool 
is  located.  The 
pinion  and  bar 
A'  may  be  catised 
to  operate  at 
will  by  clutch 
L  and  the  rack 
consequently  ad- 
vances carriage 
G  and  hence  the 
spinning  tool  F. 
A  spring  if  is 
provided  which 
tends  to  pull 
carriage  G  back 
toward  the  pivot 
of  arm  E.  By 
means  of  the 
foot-treadle 
shown  in  Fig. 
11,  the  operator 
can  engage  the 
clutch  and  cause 
carriage  G  to  be  pushed  inward  by  means  of  the  rack  and 
pinion  motion  previously  explained,  and  when  the  foot  pres- 
sure is  released,  the  clutch  is  thrown  out  and  the  spring 
pulls  the  carriage  back  ready  for  another  stroke.  Arm  E.  with 
the  carriage  and  tool,  is  caused  to  swing  toward  the  spinning 


Fig.   12.     Surface  Grinding  Flat  Iron  Bases 


block  C  that  is  held  by  two 
stock.  The  friction  between 
overcome  by  means  of  a  ball 
holder.    A  clamping  lever  D 

The    spinning      

mechanism  itself 
is  controlled  by 
the  movement  of 
arm  E  that  car- 
ries the  spinning 
tool  /'*  located  on 
a  sliding  car- 
riage G.  By 
means  of  an 
electric  motor  at 
the  pivot  of  this 
arm  indicated  at 
H  in  Fig.  14,  a 
worm-wheel  I  is 
turned  continu- 
ously. On  the 
same  shaft  with 
this  worm-wheel 
is     a    pinion     J 


bars  that  run  back  to  the  tail- 
the  tail-block  and  the  form  is 
bearing  located  on  the  tailstock 
on  the  tailstock  locks  the  work. 


Fig.  13.     Trimming  Flanges  from  Flat  Iron  Clamp  Coven 

chuck  when  the  tool  is  advanced  by  wheel  2\'  that  reciprocates 
the  regulation  carriage.  I'pon  the  carriage  is  a  plate  with  a 
slot  0  inclined  at  an  angle  of  approximately  45  degrees.  Pin 
P  which  projects  beneath  arm  E  engages  slot  0.  When  the  car- 
riage is  moved 
toward  the 
chuck,  the  pres- 
sure of  the  side 
of  the  inclined 
slot  upon  stud  P 
tends  to  swing 
the  arm  inward 
on  pivot  H  to- 
ward the  chuck. 
Thus,  with  the 
action  of  the 
rack  and  pinion 
pulling  carriage 
(;  and  the  spin- 
ning tool  F  to- 
ward the  opera- 
tor, there  is  com- 
bined the  motion 
of    the    carriage 


.^ 


Fig.    14.     Diagram   illustrating   Operation  of   Metal   Spinning   Machine 
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that  causes  the  arm  to  swing  inward  toward  the  chuck,  and 
thus  tool  F  is  made  to  follow  approximately  the  line  of  the 
spinning  form.  It  should  be  clear,  however,  that  the  operator, 
by  moving  the  carriage  faster  or  slower  toward  the  chuck, 
can  vary  the  angle  of  the  path  that  tool  F  will  describe. 

After  the  blank  has  been  placed  in  position,  it  is  swabbed 
lightly  with  tallow,  and  the  operator  engages  the  clutch  lever 
with  his  foot  and  causes  tool  /•'  and  carriage  G  to  advance 
toward  him.  At  the  same  time,  he  turns  handwheel  N  and 
causes  the  arm  to  swing  inward  toward  the  chuck.  It  takes 
three  passes  of  the  spinning  tool  to  complete  the  work  satis- 
factorily. On  the  first  pass  he  bears  very  lightly  on  the 
carriage  handwheel  so  as  to  only  spin  the  metal  part  way  into 
the  form.  On  the  second  pass,  liowever,  he  advances  the  car- 
riage more  rapidly  and  causes  the  tool  to  carry  the  metal  al- 
most to  the  lines  of  the  form.  On  the  third  pass  he  bears  still 
harder  on  the  carriage-operating  handwheel  and  causes  the 
tool  /''  to  crowd  the  metal  into  the  form  and  completely  form 
the  shape. 

The  operator  on  this  machine  has  become  very  adept  In  his 
work  and  produces  six  hundred  of  these  lighting  arrester  cones 
in  a  ten-hour  day,  which  is  about  five  times  the  output  that 
tlie  best  hand  spinner  could  maintain. 

Miscellaneous  Flat  Iron  Machlnlnif  Operations 

In  the  manufacture  of  electric  flat  irons  at  the  Pittsfield 
plant,  there  are  several  machining  operations  of  special  in- 
terest because  of  the  thoroughness  with  which  they  are  done, 
coupled  with  a  high  rate  of  production.  The  tops  of  flat  iron 
bases  are  finished  by  milling  on  a  Becker  vertical  milling  ma- 
chine as  illustrated  in  Fig.  10.  On  the  table  of  the  machine 
is  a  continuously  rotating  fixture  that  holds  fourteen  castings. 
Each  of  the  seven  handwheels  operates  a  wedge  that  enters 
between  two  castings  and  forces  them  forward  against  posi- 
tive stops  on  the  fixture.  The  milling  Is  done  by  a  large  flat 
face  mill  that  removes  one-sixteenth  inch  of  metal  from  the 
face  of  each  casting.  Although  the  fixture  rotates  continu- 
ously, it  gives  the  operator  time  to  remove  and  insert  new 
castings  without  stopping  the  rotation  of  the  table.  This 
method  of  milling  takes  care  of  the  facing  of  the  top  sides  of 
tliese  castings  at  the  rate  of  two  hundred  per  hour. 

The  facing  of  flat  iron  clamps  is  another  operation  that  is 
done  in  an  unusual  manner.  The  leading  illustration  shows 
how  this  is  done  on  a  Conklin  dry  grinder.  This  machine  is 
similar  to  a  large  disk  grinder  in  principle,  but  employs  solid 
blocks  of  emery  for  the  abrasive.  These  blocks  are  closely  fit- 
ted around  a  six-foot  diameter  disk  and  both  sides  of  the  disk 
are  similarly  fitted.  The  irons  are  held  in  magnetic  chucks 
that  are  mounted  on  the  work-tables.  Levers  are  used  for 
pressing  the  work  against  the  grinding  disk.  The  work- 
holding  tables  are  automatically  oscillated  while  the  disk  is  in 
rotation.  The  amount  of  metal  removed  is  Just  sufllcient  to 
clean  up  the  casting,  and  two  hundred  finished  pieces  per  hour 
is  the  production  of  each  operator.  One  of  the  advantages 
of  this  machine  Is  its  high  cutting  capacity  which  is  due  to 
the  largo  diameter  of  the  disk. 

Still  another  facing  method  that  is  used  on  flat  iron  castings 
is  the  operation  of  grinding  on  a  Rlanchard  grinder.  This  is 
shown  in  Pig.  12,  which  represents  the  machine  at  work;  the 
water  guards  have  been  removed  for  the  sake  of  clearness. 
Prom  ten  to  sixteen  flat  irons  are  placed  upon  the  magnetic 
chuck  and  about  one-thirty-second  inch  of  metal  is  ground 
from  the  face  of  the  castings,  leaving  the  bottom  perfectly 
smooth  and  true.  One  operator  will  face  oft  eight  hundred 
castings  in  ten  hours.     The  wheel  consumption  is  very  low. 

The  sheet  steel  covers  for  flat  iron  clamps  are  made  by 
drawing  them  up  thrce-nuarters  inch  deep  in  a  heavy  double- 
acting  drawing  press.  After  drawing,  it  is  necessary  to  trim 
oft  the  fin  or  excess  metal  around  the  edge.  For  this  purpose 
the  device  shown  in  Fig.  13  has  been  made.  A  lathe  has  been 
utilized,  upon  the  spindle  of  which  is  a  special  form  of  the 
same  shape  as  the  flat  iron  clamp  over  which  the  steel  cover 
is  to  fit.  The  punching  .1  is  slipped  over  this  form  and  held 
there  by  a  similarly  shaped  block  mounted  on  ball  bearings 
on  tlie  tailstock.  To  the  left  of  the  form  on  the  spindle  is  a 
hardened  form  B  that  acts  as  a  guide  for  the  shearing  roll  C. 


and  through  contact  between  form  B  and  roll  C,  the  cutting 
edge  D  of  the  roll  is  kept  in  the  right  relation  to  the  left-hand 
face  of  the  form  over  which  the  punching  has  been  placed. 
Spring  pressure  at  the  rear  of  the  cross-sl>de  on  which  roll  C 
is  mounted  insures  the  cutting  being  done  properly.  Lever  E 
withdraws  the  cross-slide  when  the  work  is  to  be  removed. 
With  this  device,  the  flanges  of  the  punchings  are  quickly  and 
cleanly  trimmed. 

«     «     • 

FIXED   CALIPER   GAGES   IN   MANU- 
FACTURING 

The  term  "interchangeable  manufacture"  means  that  all 
parts  are  made  alike  within  certain  limits.  The  limits  may 
vary,  depending  on  the  class  of  product  and  the  accuracy  re- 
quired. The  extension  of  the  use  of  limit  gages  throughout 
the  manufacturing  field  has  produced  some  wonderful  econo- 
mies, but  there  is  still  much  that  can  be  done  to  standardize 
and  improve  manufacturing  operations.  A  misconception  ex- 
ists as  to  the  practical  limitation  of  interchangeable  manufac- 
turing. It  is  not  necessarily  limited  to  parts  made  in  large 
quantities,  but  may  be  profitably  extended  to  include  parts 
made  in  small  numbers  when  all  dimensions  have  been  fixed. 

Many  manufacturers  believe  that  limit  gages  are  costly  ap- 
pliances, that  they  are  short-lived  and  require  extraordinary 
care.  It  is  true  that  first-class  measuring  appliances  are  high 
priced,  but  it  is  not  true  that  the  maintenance  of  modern  limit 
gages  is  expensive.  As  a  matter  of  fact,  an  adjustable  limit 
gage  may  be  maintained  at  very  low  cost,  and  if  properly 
designed  its  use  is  not  limited  to  one  particular  piece.  When 
a  part  becomes  obsolete,  the  limit  gages  used  in  a  shop  for 
testing  and  inspecting  may  be  readjusted  for  other  parts,  and 
so  on  indefinitely. 

The  fixed  caliper  system  of  gages  was  introduced  in  the 
United  States  by  John  Richards  when  he  inaugurated  his  sys- 
tem in  the  plant  of  the  present  John  M.  Rogers  Works, 
Gloucester  City,  N.  J.,  in  1865.  This  gage  system  is  built 
around  the  standard  snap  and  standard  plug  gage,  and  the 
limit  snap  and  limit  plug  gage.  These  are  divided  into  tbre« 
classes  as  follows:  working  gages  for  shop  use,  inspection 
gages  for  final  checking,  and  control  gages  for  testing  and  con- 
trolling all  other  gages. 

Limit  gages  include  two  classes,  termed  tolerance  gages  and 
allowance  gages.  Tolerance  gages  provide  for  reasonable  error 
in  workmanship,  while  allowance  gages  take  care  of  the  neces- 
sary difference  in  the  sizes  of  two  pieces  which  have  to  go 
together  to  obtain  the  quality  of  fit  wanted. 

Allowance  gages  are  again  divided  into  four  distinct  classes, 
with  reference  to  four  distinct  types  of  fits,  li:..  running, 
push,  driving  and  force  fits.  A  running  fit  is  that  provided  for 
a  shaft  which  must  turn  easily  in  its  bearing,  the  necessary 
allowance  for  which  is  dependent  on  the  class  of  machine. 
A  push  fit  is  employed  for  parts  that  may  be  Joined  by  hand 
but  are  not  free  to  rotate.  A  driving  fit  is  used  for  parts  that 
must  be  driven  into  position  with  hand  hammers  or  sledges, 
depending  on  the  size  and  fit.  Force  fits  are  those  that  are 
assembled  by  hydraulic  or  mechanical  presses.  Force  fits  in- 
clude shrink  fits  which  are  made  with  the  same  or  slightly 
smaller  allowance  tor  assembling  by  heating  the  external  part 
and  shrinking  it  into  place. 

Allowances  are  nearly  always  made  on  the  shaft,  as  it  is 
far  easier  to  vary  the  size  of  the  shaft  than  the  diameter  of 
the  hole.  Therefore  a  standard  diameter  hole  is  the  starting 
point  in  laying  out  a  gaging  system.  The  standard-hole  system 
requires  but  one  set  of  reamers  and  one  set  of  internal  cylin- 
drical gages,  in  addition  to  the  set  of  external  limit  gages 
for  each  kind  of  fit;  whereas,  should  the  standard-shaft  system 
be  used,  each  change  of  diameter  would  require  a  different  set 
of  Internal  cylindrical  gages  and  reamers  for  the  hole. 
— Adtiptrd  from  bulletin  published  by  the  John  M.  Rogers 
"Works. 

•     •     • 

During  the  year  June,  1914  to  June,  1915,  about  600.000 
automobiles  were  built  in  the  Vnited  States,  as  compared 
with  445,000  during  the  preceding  year.  It  is  believed  that 
the  total  production  for  1916  will  be  about  900.000. 
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A    KEVIEW    OF    FACEPLATE    AND    (X)LLBT    WOEK-HOLDEBS 


BY    JOSEPH    HORNEKt 


CHUCKS  which  do  not  re- 
semble the  faceplate  iu 
primitive  outline  con- 
stitute a  very  large  class. 
Roughly  speaking,  they  hold 
small  diameters  rather  than 
large,  and  pieces  long  in  pro- 
portion to  their  diameter. 
The  old  bell-chuck,  Fig.  30, 
may  be  taken  as  typical  of  the 
principle,  though  it  is  clumsy 
and  awkward  to  use,  and  the 
same  result  is  secured  in 
other    ways    more    efficiently. 


Fig.   30.     standard  Design  of  Bell-chuck 


32  and  Fig.  34,  to  which  suit- 
able false  jaws  are  screwed. 

Collet  Type  of  Chuck 

The  most  commonly  used 
and  convenient  arrangement, 
however,  for  gripping  pieces 
that  are  long  in  relation  to 
their  diameter  is  the  collet 
type  of  chuck,  employing  Jaws 
which  are  closed  in  by  the  ac- 
tion of  a  taper  outside.  There 
are  two  chief  forms,  one  with 
loose    "grips"    or    collet    seg- 


The  standard  form  of  bell-chutk,  shown  with  eight  screws  in 
the  illustration,  is  still  largely  used  in  Europe.  At  times  the 
screws  are  guarded  by  thickening  the  metal  considerably  and 
sinking  the  heads  into  the  wall.  This  chuck  is  most  useful 
when  it  is  made  especially  to  suit  some  piece  of  work  that  is 
awkward  to  hold  in  any  other  way.     Fig.  31  shows  a  special 

bell-chuck  with  a 
bushing  at  the 
back,  and  other 
Instances  might 
be    illustrated    of 


ffillil"' 


ments  held  by  an  annular  collar,  and  the  other  of  the  spring 
type  which  opens  of  itself  when  released.  A  great  many  Brit- 
ish turret  lathes  are  provided  with  the  first-named  style,  and 
require  the  use  of  a  large  wrench  to  tighten  and  loosen  the 
cap  which  operates  the  grips.  Sometimes  a  hand  worm-gear 
drive  is  used  instead,  and  the  action  can  also  be  made  auto- 
matic by  means 
of  gears  from  the 
headstock.  In 
heavy  lathes  this 
becomes  essential 


Fig.  31.     Bell-chuck  with  Centering  Bushing 


Fig.   32.     Self-centering  "Clamh" 


Fig.  S3.     CoUet  Chuck  operated  by  Wrench 


long  work  outside  the  normal  range  of  an  ordinary  jaw 
chuck  being  handled  in  a  chuck  of  this  type.  The  practice 
of  using  laterally  adjustable  screws  for  the  purpose  of  tighten- 
ing is  also  found  in  the  special  brass-finishers'  "clambs,"  Fig. 

•  The  first  installment  of  this  article  appeared  in  the  March  number, 
t  Address:    iH  Sydney  Bldgs.,  Bath,  England. 


because  of  the  amount  of  power  required  for  tightening  and 
releasing.  The  principle  may  be  observed  from  Fig.  33,  which 
shows  the  large  collar  nut  fitting  the  spindle,  the  collar  en- 
gaging with  the  grooves  in  the  grips.  The  grips  are  com- 
prised of  a  complete  collet  divided  into  three  portions,  so  that 
when  the  nut  is  tightened  the  grips  are  forced  inward  and 


Fig.  34.     Brass  Finishers'   "Clamb" 


Fig.   35.     Special   Pivoted  Jaws  operated  hy  Push-out   Rod 


May,  1916 


MACHINERY 


747 


required  to  act  as  a  closer.  Some  turret  lathes  are  prefera- 
bly constructed  with  a  plain  bore  spindle  and  an  adapter  nose 
screwed  on,  as  shown  at  B,  Fig.  37,  which  illustrates  one  of 
the  "push-out"  variety. 

The  methods  of  operation  of  the  split  chuck  in  turret  lathes 
are  so  varied  that  it  is  out  of  the  question  to  attempt  to  illus- 
trate this  section  of  the  subject  adequately.  Generally  speak- 
ing, however,  they  all  depend  on  some  modification  of  the 
Parkhurst  method  of  action,  comprising  toggles  opened  by  a 


Fig.    36.     An   Open   Spindle,    affording   Access   to   the   Hand 

closed  around  the  bar.  In  some  cases  the  bore  is  threaded  to 
hold  screwed  pieces.  Fig.  36  illustrates  the  "open  spindle," 
having  a  space  for  the  hand  to  reach  in  and  push  the  bar 
forward,  or  to  receive  a  head  or  other  enlarged  part  of  the 
work.    The  lever  with  stop  blocks  is  thrown  into  action  when 

the  spindle  has  to 
be  held  immovably 
while  the  wrench  is 
in  use  on  the  chuck 
nut.  A  set  of  grips 
with  bores  covering 
the  desired  range  is 
furnished.  When 
more  rapid  action 
is  desired  on  a  com- 
paratively light 
chuck  a  sliding  col- 
lar is  arranged  in 
place  of  the  screwed 


Tig.   37.      Split-spring   Type   of   Chuok 

luit,  and  is  slid  by  a  lever  forward  or 
backward  while  the  spindle  is  runninf;. 
The  split  diuck  is  the  most  popular 
device  for  gripping,  of  the  class  men- 
tioned, and  is  fitted  to  bench  lathes, 
various  sizes  of  turret  lathes,  and  to 
automatics.  The  precise  mode  of  opera- 
tion varies  widely  according  to  individ- 
ual ideas,  and  in  some  degree  to  the 
size  of  the  lathe.  Thus  in  a  watch- 
maker's or  a  bench  lathe  a  movement  by  a 
handwheel  is  sufficient,  so  that  the  act  of  turning  the  wheel 
also  rotates  the  tube  and  draws  the  chuck  in  by  the  action 
of  the  threaded  tail  as  at  A,  Fig.  37.  , Tool-room  lathes  are 
also  arranged  to  include  a  draw-in  chuck,  but  in  this  case 
when  the  spindle  nose  is  not  bored  specially,  an  adapter  is 


Fig 


Fig.  39.     Adapter  Ring  and  Pusliout  Rod     Fig.  40.    InternaUy  Ttiresded  Work 
to   hold   Threaded   Work  locked  by  Push-out  Rod 


Fig.  41.     Split  Chuck  of  Faceplate   Type 

Sliding  collar,  the  toggles  acting  on  the  draw-in  or  push-out 
tube.  The  object  of  the  sliding  collar  is  to  provide  a  mechan- 
ism that  can  be  operated  while  the  spindle  is  running,  and 
the  collar  is  slid  longitudinally  either  by  a  hand-lever,  or  in 
automatics  by  a  device  operated  by  cams.  Wire  or  bar-feed 
mechanisms  also  offer  some  complicated  details,  ranging  from 
the  simpler  weight  feed  to  the  hand  or  power  tube  feed, 
and  the  more  elaborated  roller  feeds. 
The  split  chuck  is  capable  of  a  wide 
range  of  capacities  and  capabilities 
when  fitted  with  suitable  liners,  col- 
lets, or  false  jaws.  These  may  hold 
unusual  shapes,  or  sizes  beyond  the 
normal  capacity  of  the  lathe  spindle. 
Larger  hoods,  for  instance,  supply  the 
means  of  fitting  an  abnormal  chuck. 
Fig.  38,  to  which  are  attached  specially 
shaped  liners.  The  capacity  can  be 
still  further  increased  as  in  Fig.  42  by 
bringing  the  false  jaws  outside.  The 
extreme  in  this  direction  is  seen  in  the 
"stepped,"    "disk,"   or   "wheel"    chucks. 


Fig.  53,  while  a 
handy  kind  of  mod- 
ification, Fig.  41, 
combines  the  action 
of  a  split  chuck 
with  the  Jaws  of  a 
dog  chuck,  the  jaws 
being  adjustable  for 
concentric  or  for 
irregular  shapes. 
The  inclusion  of  special  fingers  or  jaws,  as  illustrated  by  the 
example  Fig.  35,  is  another  extensive  method  of  providing  for 
gripping  special  shapes  by  the  outside  or  inside,  the  plunger 
of  the  chuck  giving  the  required  action  for  forcing  the  jaws 
against  the  piece.  Simple  studs  or  pegs  furnish  another 
means  of  holding  work  with  openings,  the  studs  entering  the 
opening  and  being  pressed  laterally  by  the  closing  operation. 
The  nose  of  a  collet  may  be  slotted  to  fit  into  openings  in  the 
work  and  act  in  a  similar  manner.  It  is  not  always  neces- 
sary to  exercise  a  gripping  action  on  screwed  objects,  and  the 
endwise  movement  of  a  plunger  Is  often  utilized  (see  Fie. 
39 >  simply  to  lock  work  which  has  been  screwed  by  hand 
into  the  adapter.  An  internally  threaded  piece  is  locked  by 
a  plunger,  or  push-out  rod.  entering  it  and  forcing  it  outward 
to  tighten  the  hold  of  the  threads,  as  shown  In  the  illustration 
Fig.  40. 


Fig.   M.     Extra   Larce   FalM  Jawa  in  Collet 
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Fig.     45.       Ordinary     Way     of 
SttinE   Chuck   to   Lathe 
Spindle    with    Adapter 


Fig.    46.      Adapter    Fig.  47.     Flanged  Adapter 
to   St   Small  ChucK  for    Flaage    Moae 

to  Flanged  Spindle  Spindle 


Shapes  of  Chuck  Jaws 

Consider  now  some  of  the  variations  in  form  in  wliich  tlie 
regular  cliucic  jaws  occur.  Tlie  tliree  common  shapes  of  stand- 
ard jaws,  Fig.  48,  are  well  known,  and  serve  for  gripping  work 
up  to  the  largest  capacity  of  the  chuck  by  the  outside  and 
by  the  inside.  The  form  with- 
out steps  is  used  chiefly  for 
rods  and  tubes,  where  its 
smooth  back  is  safer.  Blank 
jaws  are  simply  rectangular 
in  outline  and  are  finished  to 
shape  according  to  the  work 
to  be  held.  A  frequent  prac- 
tice is  that  of  fitting  a  separ- 
ate top  or  false  jaw  to  a  scroll 
toothed  base.  Fig.  49,  so  that 
it  may  be  cut  to  outline,  and 
when  not  wanted  another  top 
can  be  substituted  in  its  place. 
Alternatively,  a  false  top  is 
screwed  to  the  steps  of  an 
ordinary  jaw,  and  cut  to  out- 
line. The  necessity  for  pro- 
viding holding  means  tor  both 
inside  and  outside  grips  is 
solved  in  one  of  three  ways: 

(1)  a  separate  set  of  jaws  is 
reserved    for   each    function; 

(2)  the  same  jaws  are  re- 
versed in  the  chuck  slots; 
and  (3)  separate  tops  or 
false  jaws  are  fitted  to  non- 
reversible bases,  and  are  turned  end  for  end  to  reverse.  The 
second  practice  is  easy  when  the  jaws  can  be  run  out  at  the 
ends  (such  as  in  Fig.  14  in  the  first  installment  of  this  arti- 
cle) and  the  steps  are  cut  off  suitably  at  the  corners  to  adapt 
them  for  inside  and  outside  contact.  But  if  the  screw  and 
whole  nut  type  of  jaw  is  employed,  this  is  not  practical  and 
the  false  jaw  method  must  be  adopted. 
The  false  jaw  method  shown  in  Fig.  43 


Fig.  48.     Common  Forms  of  Ja 
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is  the  Union  Mfg.  Co.'s  device,  held  by  a  dowel  and  two  screws. 
Fig.  44,  which  shows  the  Skinner  chuck,  is  a  variation  of  the 
above-mentioned  practice,  inasmuch  as  the  thrust  is  received 
by  washers  entering  half  way  in  jaw  and  top.  Another  way 
is  to  dovetail  the  top  into  the  base.  Still  another  is  to  fit  it  over 
the  ends  of  the  base,  screws 
being  added  in  each  instance. 
It  is  not  practicable  to  re- 
verse the  jaw  in  a  scroll 
chuck,  because  of  the  curva- 
ture of  the  teeth  in  the  jaw. 
This  can  only  be  done  in  the 
special  Sweetland  Jaw,  which 
has  lozenge-shaped  teeth  to 
fit  the  scroll  either  way. 
Otherwise  a  false  jaw  has  to 
be  fitted  to  it,  one  method 
being  illustrated  in  Fig.  54 — 
from  Whiton  practice — with 
dovetails  and  a  screw.  The 
screw  is  omitted  in  the  light 
chucks,  and  the  dovetail  joint 
is  sunk  to  a  level  below  the 
chuck  slot,  so  that  the  sides 
of  the  latter  prevent  lateral 
misplacement.  In  this  case  it 
is  necessary  to  run  the  jaws 
out  for  reversing  the  tops. 

Jaws  grooved  or  ciit  out  to 
special  forms  to  match  parts 
of  work  are  very  common  in 
the  two-jaw  or  brass-finishers' 
variety  of  chuck.  It  is  not  necessary,  easy  or  convenient  to 
utilize  three  or  four  jaws  for  this  service.  The  most  that  is 
done  in  three-  or  four-jaw  chucks  is  to  turn  a  recess  on  the 
inside  or  outside  of  the  jaws  to  match  the  cross-section  of  the 
work,  and  to  locate  and  grip  it  thereby.  In  the  two  jaws  men- 
tioned, much  more  is  done  and  the  cutting  out  may  resemble  a 
mold  or  a  die,  which  is  made  to  fit  quite 
accurately  the  general  outline  of  a  small 


Fig.  49.     Jaw  with  False  Top 


Fig.  51.     Small  Chuok  Utted  to  Lathe  Spindle  Fig.   52.     Chuck  with  Adapter  fitted  to  Inaide  of 

with   Special  Adapter  Spindle  Nose 
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Largo    "Whool"    Typo    of    Chuck    for 
holding  Disks 


casting,  thereby 
holding  it  very  se- 
curely. The  recess- 
ing is  done  in  loose 
slip  jaws  which  are 
dovetailed  to  the 
Fftal  jaws.  On  the 
Kuropean  conti- 
nent, a  chuck  of 
novel  design  is 
<i  u  i  t  e  extensively 
used.  It  is  vir- 
tually a  two -jaw 
chuck,  but  on  each 
jaw  is  mounted  a 
disk  or  turret,  on 
the  peripheries  of 
which  are  cut  suit- 
able recesses  to 
hold  from  five  to 
seven  different 
shaped  pieces.  To 
grip  a  different 
shaped  piece,  it  is 
only  necessary  to 
revolve  the  disks 
till  the  correspond- 
ing recesses  are  op- 
posite one  another.  This  saves  set-up  time  by  compari- 
son with  the  single-purpose  slip  jaws.  Apart  from  these 
special  two-jaw  chucks  the  normal  number  of  jaws  on 
chucks  Is  three  or  four  (drill  chucks  excepted).  Three  Jaws 
should  give  perfect  results  theoretically,  but  actually  they 
do  not  afford  the  same  power  of  grip  that  four  do,  neither  do 
they  get  the  same  general  average  of  the  roundness  of  a 
slightly  irregular  piece.  On  the  other  hand,  a  universal  chuck 
with  four  Jaws  may  not  give  its  full  advantage  if  the  work 
is  slightly  out  of  round,  because  two  opposite  Jaws  will  do  most 
or  all  of  the  work.  This  is  not  the  case  with  an  independent 
chuck,  since  the  Jaws  are  all  set  against  the  woj-k  separately 
and  an  equal  pressure  is  insured.  An  uncommon  style  of 
chuck  may  be  mentioned.  It  is  of  the  regular  three-jaw  design 
except  that  an  extra  jaw  is  inserted  diametrically  opposite 
one  of  the  other  jaws.  In  this  way  it  may  be  converted  into 
a  two-jaw  chuck  for  work  that  is  suitable.  When  this  is  in 
use,  the  two  flanking  Jaws  are  of  course  unoccupied.  More  than 
four  jaws  are  fitted  to  chucks  chiefly  when  it  is  desired  to  get 
the  truest  average  of  a  slightly  irregular  object,  and  to  hold 
it  with  the  greatest  security.  Some  car-wheel  chucks  are  so 
provided. 

Attachment  of  Chucks 

There  is  much 
variety  in  the 
methods  of  fitting 
chucks  to  lathe 
spindles,  depending 
on  the  type  and 
size.  The  standard 
method  is  to  fit  a 
back-plate  or 
adapter  threaded 
to  match  the  spin- 
dle nose,  and  unite 
this  to  the  chuck 
with  screws  or 
bolts.  The  recess 
in  the  back  of  the 
chuck,  see  Fig.  45, 
affords  accurate 
centering.  To  avoid 
the  undue  overhang 
of  a  heavy  chuck, 
the  plate  may  be 
reversed,  with  its 
boss  projecting  into 
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Tig.  54.     Dovetailed  Beversiblo  Ja 


the  chuck  bore.  On  a  large  flange  nose  spindle,  an  adapter 
of  the  kind  shown  in  Fig.  47  is  often  iised,  or  if  the  chuck 
is  small  the  adapter  is  modified  as  in  Fig.  46.  Fig.  50  repre- 
sents a  special  adapter  for  mounting  a  small  chuck  on  a  large 
spindle,  an  occasional  requirement  when  large  hollow  spindle 
lathes  are  used.  Figs.  51  and  52  are  alternative  methods  of 
mounting  chucks  with  adapters,  that  shown  in  Fig.  52  being 
screwed  inside  the  spindle  nose,  which  ordinarily  is  employed 
for  a  split  chuck. 

Direct  attachment  of  chucks,  that  is,  without  the  interven- 
tion of  an  adapter,  is  done  chiefly  in  the  case  of  the  common 
jaw  chucks.  Direct  fitting  is,  of  course,  done  in  the  case  of 
the  small  chucks  which  are  screwed  over  or  into  the  spindle 
nose,  but  these  are  mostly  of  small  capacity.  A  taper  arbor  is 
used  for  small  rod  chucks  and  drill  chucks. 

•  •     • 

DANGEROUS  -WAR  BUSINESS 
Many  will  make  fortunes  in  the  manufacture  and  sale  of 
war  munitions,  and  many  will  lose  money  as  a  result  of  under- 
taking to  manufacture  products  with  which  they  are  unfa- 
miliar or  owing  to  conditions  over  which  they  have  no  control. 
The  following  extract  from  a  circular  letter  that  was  recently 
sent  to  the  creditors  of  a  company  reveals  a  situation  that 
probably  has  many  parallels: 

We  regret  to  be  obliged  to  ask  our  creditors  for  a  gen- 
eral extension  of  time  for  the  payment  of  our  accounts. 

In  explanation  we  would  say  that  in  September,  1915,  we 
entered  into  a  contract  for  machining  250,000  shrapnel 
shells  to  be  done  at  the  rate  of  1000  to  1200  per  day,  begin- 
ning on  the  first  day  of  November,  1915.  We  immediately 
changed  our  machines  so  as  to  enable  us  to  do  the  work,  but 
in  this  work  we  were  at  first  delayed  by  the  failure  of  the 
owners  of  the  work  to  furnish  correct  gages  and  standards, 
and  we  were  further  delayed  later  by  changes  made  in  the 
specifications  and  by  the  failure  of  the  inspectors  of  the 
work  to  arrive  and  make  examinations  of  the  work  which 
had  been  done,  until  in  the  month  of  January,  191G,  a  new 
change  was  agreed  upon  in  the  specifications,  not  contem- 
plated at  the  time  of  the  making  of  the  original  contract, 
which  necessitated  the  procurement  of  six  grinding  ma- 
chines. Owing  to  the  present  conditions  and  congestion  of 
orders  in  the  machine  making  factories,  it  was  found  im- 
possible to  obtain  deliveries  of  these  machines  until  late 
in  the  summer;  and  owing  to  these  conditions  we  made 
arrangements  with  the  owners  of  the  work  to  furnish  us 
the  necessary  grinding  machines  which  they  have  agreed  to 
make  and  deliver. 

Meanwhile  with  no  income  we  have  exhausted  our  re- 
sources and  are  at  the  present  time  shut  down.  We  are 
assured  by  experts  that  we  have  a  good  contract  and  one 
which  if  carried  to  completion  would  not  only  pay  all  our 
indebtedness  but  leave  a  substantial  profit  for  our  stock- 
holders. The  quality  of  our  product  thus  far  has  shown 
that  we  are  able  to  do  the  work  satisfactorily  and  below  the 
figures  we  estimated  when  the  contract  was  entered  Into. 
All  that  we  need  is  the  time  to  swing  ourselves. 

•  •     • 

PECULIARITIES  IN  MACHINE  DESIGN 
A  study  of  mechanisms  used  in  machine  tools  and  other 
machinery  often  perplexes  the  mechanical  expert  somewhat. 
He  is  at  a  loss  to  know  why  the  designer  has  used  a  means 
for  accomplishing  a  certain  action  when  other  simpler  and  bet- 
ter means  were  apparently  available.  The  investigator  might 
conclude  that  the  designer  was  ignorant  or  foolishly  preferred 
a  complicated  means  rather  than  the  simpler  device. 

This  conclusion  seldom  would  be  borne  out  by  fact;  the 
real  reason  generally  lies  in  the  patent  office.  A  design  for 
performing  a  certain  function  has  been  patented  and  proved 
to  be  successful.  Competitors  have  been  obliged  to  get  around 
the  patent  by  resorting  to  the  use  of  various  clumsy  and  ineffi- 
cient alternative  mechanisms.  Years  after  the  patents  have 
expired,  the  clumsy  inefficient  mechanisms  may  remain  in  use. 
The  concerns  interested  have  invested  thousands  of  dollars 
in  patterns.  Jigs,  tools  and  fixtures,  and  rather  than  sacrifice 
this  investment,  they  prefer  to  go  on  year  after  year  making 
machines  with  inefficient  features.  This  condition  in  machine 
design  is  somewhat  similar  to  that  with  which  humanity  Is 
afflicted  due  to  the  vestigial  organ  known  as  the  vermiform 
appendix.  Its  original  function  Is  no  longer  apparent  but 
It  still  remains  to  plague  us. 
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UNUSUAL  CYLINDRICAL   GRINDING  JOB 

An  unusual  grinding  job  is  the  finisliing  of  one  edge  of  the 
steel  adding  machine  part  (shown  about  half  size  In  Fig.  1) 
on  the  cylindrical  grinder.  Practically  all  work  done  on  a 
cylindrical  grinder  is  rotated  through  three  hundred  and 
sixty  degrees,  but  this  Job  rotates  through  only  ninety  de- 
grees. 

The  work  may  be  clearly  seen  in  Fig.  2,  in  the  simple  hold- 
ing fixture  that  goes  on  the  center.s  of  the  machine.  The 
corner   of   this   piece   is   rough-milled   before   hardening.      It 
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Fig.   1.     Adding  Macbino  Part 

will  be  noticed  that  the  surface  to  be  finished  is  divided  into 
ten  sections;  this  provides  a  means  for  clamping  the  piece  on 
the  fixture  by  dogs  that  grip  the  sides  of  the  slots.  A  bracket 
is  clamped  on  the  front  face  of  the  machine  in  the  same  way 
that  the  steadyrests  are  attached.  This  bracket  carries  a 
wheel  which  receives  rotation  from  an  overhead  drum  through 
the  driving  belt  shown.  From  the  right-hand  face  of  the  wheel, 
there  extends  a  crankshaft  that  reaches  down  to  the  fixture 
mounted  on  the  centers  of  the  machine.  The  belt  that  trans- 
mits rotation  to  work  held  on  centers  for  ordinary  grinding  is 
removed.  When  the  shaft  carrying  the  crank-plate  is  rotated, 
it  is  apparent  that  an  oscillating  motion  will  be  given  to  the 
fixture  on  the  centers.  By  lengthening  or  shortening  the  throw 
of  the  crank,  any  desired  arc  of  traverse  may  be  obtained.  In 
operation,  the  machine  is  started  and  the  work  traversed  by 
the  wheel  in  the  ordinary  way;  the  fixture,  meantime,  instead 


CASEHARDENING  AND  CASEHARDENING 
COMPOUNDS 

Casehardening  is  a  carburiziiig  process  by  which  the  carbon 
content  of  a  thin  shell  or  case  of  iron  and  low-carbon  steel 
parts  is  increased  so  that  when  heated  to  a  temperature 
of  1475  degrees  F.  (800  degrees  C.)  or  higher  they  will  harden 
when  dipped  in  a  cooling  bath.  Casehardening  may  be  done 
in  a  variety  of  ways,  the  simplest  and  quickest  being 
by  the  use  of  cyanide  of  potassium.  The  cyanide  is  heated 
in  a  pot  to  the  hardening  temperature  of  steel  and  the 
parts  to  be  casehardened  are  immersed  until  thoroughly 
heated  and  are  then  dipped  into  a  cold  water  bath  as 
usual.  Or  the  cyanide  may  be  applied  to  the  part  to 
be  hardened  with  tongs  while  the  piece  is  heated  to  a  low  red 
temperature.  After  the  cyanide  has  been  applied  all  over, 
the  work  is  reheated  to  the  hardening  temperature  and 
dipped.  But  cyanide  hardening  is  suitable  only  for  work 
requiring  a  thin  case —  0.002  inch  or  less.  For  a  thick  case,  it  is 
customary  to  pack  the  parts  in  a  cast-iron  box  filled  with  granu- 
lated bone,  burnt  leather  scraps  or  commercial  compounds 
prepared  for  the  purpose.  The  box  is  covered  with  a  tight- 
fitting  lid,  sealed  to  exclude  the  air,  and  is  heated  in  a  furnace 
for  several  hours,  depending  on  the  size  of  the  box  and  depth 
of  case  desired.  When  the  required  time  has  elapsed,  the  box 
is  removed  and  the  contents  dumped  into  a  bath.  This  prac- 
tice, however,  is  not  the  best.  Preferably,  the  box  and  con- 
tents should  be  allowed  to  cool  down,  after  which  the  work  is 
removed,  reheated  to  the  hardening  temperature,  and  quenched 
on  a  "rising  heat."  Practice  recommended  is  reheating  to 
about  1650  degrees  F.,  and  quenching  in  warm  oil  or  warm 
water.  The  temperature  depends  on  the  carbon  content  of  the 
steel,  however.  Steel  generally  used  for  casehardening  con- 
tains 0.25  per  cent  or  less  carbon  and  requires  a  temperature 
of  1650  degrees  F.  to  toughen  the  core,  which  is  the  object  of 
the  first  heat.  If  the  carbon  content  is  from  0.15  to  0.20  per 
cent  higher,  the  reheating  temperature  should  be  from  75  to 
100  degrees  lower.  The  work  should  then  be  reheated  to  about 
1425  degrees  F.  and  quenched  in  cold  water.  Large  pieces 
should  be  heated  to  a  temperature  of  25  to  50  degrees  higher, 
but  rarely  more. 

Besides  the  casehardening  materials  mentioned,  a  number  of 
compounds  have  been  placed  on  the  market  for  which  advan- 
tages are  claimed  in  the  way  of  cheapness,  convenience  in 
use,  and  depth  of  case  with  resulting  toughness.  It  is  im- 
portant to  remember,  however,  when  using  any  caseharden- 
ing compound  that  proper  heat-treatment  is  necessary  in  order 
to  secure  satisfactory  results.  In  the  following  list,  are  given 
tlie  names  of  the  commercial  compounds  for  casehardening 
that  have  distinctive  trade  names. 


Fig,   2.     Grinding  Corner  of  Piece  on  Cylindrical   Grinding  Machine 

of  making  a  full  revolution,  simply  makes  a  quarter  revolution 
and  returns.  By  this  method  the  corner  surface  is  ground 
true  and  to  a  better  finish  than  could  be  obtained  in  any  other 
way.  C.L.L. 

•    •    * 

BRAZILIAN  COMMERCIAL  COMMISSION 
Plans  are  being  made  in  Brazil  for  tlie  organization  of  a 
commercial  commission  which  will  visit  the  I'nited  States 
■with  the  threefold  purpose  of:  first,  calling  attention  of  capi- 
talists in  the  United  States  to  opportunities  for  investment  in 
public  utilities  and  manufacturing  establishments  in  Brazil; 
second,  increasing  the  exports  from  the  United  States  to  Brazil 
by  showing  what  Brazil  wants  in  machinery,  textiles  and  other 
manufactured  articles  and  by  explaining  Brazilian  require- 
ments in  the  matter  of  banking,  exchange,  customs  regulations 
and  transportation;  and  third,  increasing  the  imports  of 
Brazilian  products  into  the  United  States. 


N.ni 


Ma 


Achilles    E.  F.  Houghton  &  Co..  Philadelphia,  Pa. 

Acme    European  Color  &  Chemical  Co.,  New  York  City. 

Ajax    Montgomer>'  ChemicanVorks,Inc.,  Baltimore,  Md. 

Atlas European  Color  ifc  Chemical  Co.,  New  York  City. 

Black   Diamond. ..  .Rogers  &  Hubbard  Co.,  Middletown,  Conn. 

Blaich  Alfred  O.  Blaich  Co.,  Chicago.  111. 

Bohnite    Case  Hardening  Service  Co.,  Cleveland,  Ohio. 

Bull  Dog   Rodman   Chemical  Co.,   E.   Pittsburg,   Pa. 

Carbo   Rodman   Chemical  Co..   E.   Pittsburg.   Pa. 

Case-Hardo   Thos.   Buchanan  Co..  Cincinnati,  Ohio. 

Excelsior European  Color  &  Chemical  Co.,  New  York  City. 

Ferro  Case C.  G.  Buchanan  Chemical  Co..  Cincinnati.  Ohio. 

German    European  Color  &  Chemical  Co.,  New  York  City. 

Hardenite  Montgomerj'  ChemicalWorks, Inc.,  Baltimore,  Md. 

Hl-Carbon    Bell  &  Gossett  Co..  Chicago,  111. 

Houghton   E.  F.  Houghton  &  Co.,  Philadelphia,  Pa. 

Hubbard    Rogers  &  Hubbard  Co.,  Middletown,  Conn. 

Hydro  Carbonated 

Bone-black  E.  F.  Houghton  &  Co.,  Philadelphia,  Pa. 

Ideal    ldealCasehardenlngCompoundCo.,NewYorkCity 

Kasenit    Ivasenit  Co..  New  York  City. 

Keystone Rodman   Chemical  Co..   E.   Pittsburg.   Pa. 

Laffitte Phillips-Laffltte  Co..  Philadelphia.  Pa. 

Monitor   European  Color  &  Chemical  Co.,  New  York  City, 

Pearllte   E.  F.  Houghton  &  Co.,  Philadelphia,  Pa. 

Portland    Rogers  &  Hubbard  Co..  Middletown,  Conn. 

Pothard  Carl  Nehls  Alloys  Co.,  Detroit,  Mich. 

Standard  Rogers  ct  Hubbard  Co..  Middletown.  Conn. 

Sterllngworth   Sterlingworth  Charcoal  Co..  Cambridge.  Mass. 

TrI  B.  Pack  Comp..C.  G.  Buchanan  Chemical  Co..  Cincinnati,  Ohio. 

Vulcan   Montgomerj'  ChemicalWorks, Inc.,  Baltimore, Md. 

Woodslde    Park  Chemical  Co..  Detroit.  Mich. 
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MACHINING   RIFLING   BARS    ON   THE 
BENCH   LATHE* 

BY  A.   H.  CLEAVESt 

It  is  the  purpose  of  this  article  to  describe  the  work  of 
machining  rifling  bars  on  the  bench  lathe.  The  bars  were 
made  of  steel  and  the  work  involved  deep-hole  drilling,  and 
eccentric  turning  and  grinding  operations.  It  is  not  claimed 
that  these  bars  could  not  have  been  machined  in  some  better 
way,  but  it  happened  that  the  only  equipment  available  at 
the  time  was  three  bench  lathes,  and  the  results  obtained 
with  these  machines  were  very  satisfactory.  It  is  hoped 
that  the  following  description  may  prove  of  value  to  readers 
of  Maciiinkhy  in  suggesting  ideas  for  handling  bench  lathe 
work  where  similar  operations  have  to  be  performed.  In  the 
accompanying  illustration  the  rifling  bar  is  shown  at  A; 
the  cutter  is  inserted  in  this  bar  at  B  and  provision  is  made 
for  adjusting  the  radial  position  of  the  cutter  by  means  of 
a  rod  which  has  a  tapered  side  that  engages  the  bottom  of 
the  cutter.  This  rod  is  carried  in  the  hole  C  in  the  rifling 
bar,  which  is  4%  inches  deep  by  Vs  inch  in  diameter.  The 
finished  size  of  the  bar  is  0.300  inch  in  diameter,  and  the 
hole  C  Is  1/16  off  center.  It  is  the  purpose  to  describe  a 
fixture  designed  for  drilling  this  eccentric  hole,  the  work 
of  drilling  the  hole, 
and  the  way  in  which 
the  flnal  turning  and 
grinding  operations 
were  performed  to 
bring  the  outside  of 
the  bar  parallel  with 
the  hole  and  still 
maintain  exactly  the 
required  eccentricity. 

As  previously 
stated,  three  bench 
lathes  were  available 
for  use  in  machining 
the  rifling  bars  A. 
Before  starting  work, 
these  machines  were 
carefully  tested  and 
it  was  found  that  the 
beds  were  compara- 
tively straight,  but 
that  the  tailstocks 
were  approximately 
1/64  inch  out  of 
alignment  with  the 
headstocks.  The  fol- 
lowing expedient  was 
adopted  to  correct  this 
inaccuracy.  Chucks  D  were  made  with  tapered  shanks  to  fit 
the  tailstocks,  and  these  chucks  were  provided  with  thumb- 
screws E  to  hold  the  tools.  The  chucks  were  next  mounted 
in  the  tailstocks  of  the  respective  bench  lathes  on  which 
they  were  to  be  used  and  marked  in  one  position,  and  the 
holes  were  drilled  and  reamed  to  receive  the  sockets  F  by 
means  of  tools  held  in  the  headstock  chuck.  Brass  sockets  F 
were  next  made  for  each  of  the  drills  and  reamers  that  were  to 
be  used  in  drilling  the  holes  C  in  the  rifling  bars. 

The  fixture  for  holding  the  bar  while  drilling  the  hole  C 
is  shown  at  O  in  the  accompanying  Illustration ;  and  in  pass- 
ing it  may  be  mentioned  that  the  same  type  of  fixture  may 
be  used  to  advantage  on  the  various  classes  of  lathe,  drill 
press  and  milling  machine  work.  In  the  present  case  the 
fixture  was  also  used  for  holding  the  chuck  H  in  the  proper 
position  to  drill  the  eccentric  hole  to  receive  the  rifling  bar 
A.  The  method  of  locating  the  chuck  in  the  fixture  prepara- 
tory to  drilling  the  hole  was  as  follows.  The  required  ec- 
centricity is  1/16  inch  as  indicated  in  the  end  view  /  of  the 

•  For  other  artidps  on  bench  Intlio  work  nnd  alllod  subjects  published  In 
MiOBl.viRT,  see  "The  Bench  Ijithe  nn,l  Tts  Uses."  FcbruRr.T.  1912:  "Tapir 
Turnlnj  on  the  Bench  Lathe,"  October.  1010;  "Accurate  Gage  Work  on  the 
Bench  Lathe,"  May,  1910;  and  "Jig  and  Die  Work  ou  the  Bench  Lathe." 
November.    1909. 

t  Address:   Princes  Bn.v.   N.  T. 
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chuck.  To  provide  for  obtaining  this  eccentricity,  a  projec- 
tion J,  3/16  inch  in  diameter,  was  turned  on  the  end  of  the 
chuck  body  while  the  latter  was  held  on  centers  so  that  it 
was  concentric  with  the  lathe  spindle.  A  cap  or  shell  K 
was  next  made  of  such  a  size  that  the  difference  between 
the  inside  of  the  cap  and  the  diameter  of  the  projection  J 
on  the  chuck  was  %  inch;  i.  e.,  twice  the  required  eccen- 
tricity. After  this  cap  had  been  made,  a  plug  L  was  turned 
up  to  a  diameter  of  exactly  Vs  inch  and  the  cap  K  was  then 
forced  over  the  projection  J  and  plug  L,  as  shown  in  the 
illustration.  The  fixture  G,  was  next  mounted  on  the  face- 
plate M  of  the  lathe  and  its  position  adjusted  until  the  center 
of  the  cap  A'  coincided  with  the  center  of  the  lathe  spindle, 
as  proved  by  indication  on  the  center  of  the  cap.  The  chuck 
H  was  then  drilled  and  reamed  to  receive  the  rifling  bars  A 
which  were  held  in  place  in  the  chuck  by  means  of  two  set- 
screws  that  are  not  shown  in  the  illustration.  After  the 
chuck  H  had  been  completed,  the  next  step  was  to  make  a 
second  chuck  X  without  altering  the  setting  of  the  fixture  on 
the  faceplate.  After  this  chuck  had  been  finished,  an  ec- 
centric mandrel  0  was  turned  up  and  hardened,  after  which 
it  was  remounted  in  the  chuck  N  and  ground  to  insure 
accuracy. 
The  hole  C  was  started  with  a  short  flat  drill  P  which  was 

followed  by  a  twist 
drill  that  worked  to 
a  depth  of  1  inch, 
after  which  a  boring 
tool  was  used  for  ma- 
chining the  hole  to 
a  depth  of  %  inch. 
A  tour-lipped  reamer 
Q  was  next  employed 
to  finish  the  hole  to 
the  depth  reached  by 
the  first  twist  drill. 
The  accuracy  ob- 
tained with  these 
preliminary  opera- 
tions was  highly  im- 
portant because  any 
error  introduced  up 
to  this  point  would 
influence  the  accu- 
racy of  the  entire 
job.  In  connection 
with  the  machining 
of  deep  holes  of 
small  diameter,  it 
may  be  mentioned 
that  the  writer  has 
never  obtained  satis- 
factory results  with  the  so-called  "cannon"  drills  of  the 
form  shown  at  R  or.  half  reamers  of  the  form  shown 
at  S.  The  corners  on  tools  of  these  types  are  too  easily 
dulled  and  too  much  resistance  is  offered  to  the  clear- 
ance of  the  chips  from  the  holes.  But  the  reamer  Q  gave 
very  satisfactory  results;  the  ends  of  the  lips  of  this  tool 
are  not  rounded  and  they  are  backed  off  on  the  top  just 
enough  to  give  a  free  cutting  action.  A  tool  of  this  type  is 
easily  "stoned"  on  the  ends  of  the  lips  to  keep  it  in  good  work- 
ing condition.  The  writer  is  prepared  to  recommend  this 
type  of  tool  for  use  in  reaming  deep  holes  of  small  di- 
ameters. After  the  hole  had  been  finished  to  a  depth  of  1 
inch,  special  No.  31  twist  drills  1%,  2^;  and  6  inches  in 
length  were  used  to  complete  the  drilling  of  the  holes  to  the 
required  depth.  These  tools  were  used  In  conjunction  with 
reamers  of  full  length.  If  an  exceptionally  smooth  finish 
had  been  required,  a  second  reamer  would  have  been  used  in 
connection  with  each  drill  and  the  lips  of  this  second  reamer 
would  have  been  rounded. 

The  tool  T  Is  one  of  Uie  most  important  of  those  used  for 
drilling  the  holes.  It  will  be  seen  that  the  body  of  this  tool 
is  slightly  larger  than  the  cutting  point;  this  body  fits 
closely  into  the  reamed  hole  and  is  of  sufficient  lengrth  to  re- 
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align  the  other  drills  for  a  depth  of  3  or  4  Inches.  Each  of 
the  No.  31  twist  drills  works  to  a  depth  of  about  1  Inch, 
and  between  successive  operations  of  the  twist  drills  the 
drill  T  was  used  to  maintain  tlie  alignment  of  the  hole  by  re- 
centering.  From  three-quarters  to  one  hour  was  recjuired  for 
drilling  hole  C  in  each  of  the  rifling  bars,  and  the  writer  drilled 
and  reamed  over  ninety  of  these  holes  without  breaking  or 
choking  a  drill.  The  accuracy  was  sufficient  to  allow  a 
piece  of  drill  rod  0.0015  inch  under  size  to  drop  to  the  bot- 
tom of  the  hole  through  the  force  of  gravity.  Two  reamers 
were  broken  in  reaming  the  ninety  holes  referred  to,  and 
the  cause  of  this  was  that  the  tools  were  Inadvertently  started 
to  work  under  conditions  of  speed  and  pressure  suitable  for  the 
drills,  which  were  too  severe  for  the  reamers. 

After  completing  the  drilling  of  the  holes  in  all  of  the 
rifling  bars,  the  next  step  was  to  finish  the  outside  of  the 
bars  to  the  required  diameter;  and  in  performing  this  oper- 
ation, precautions  had  to  be  observed  to  insure  having  exactly 
the  required  eccentricity  tor  the  hole  and  also  to  have  the 
hole  parallel  with  the  outside  of  the  bar.  For  this  purpose 
the  chuck  N  was  mounted  in  the  fixture — with  the  position 
of  the  fixture  on  the  lathe  faceplate  unchanged — and  the 
mandrel  0  was  mounted  in  the  chuck  so  as  to  insure  replacing 
in  the  same  position,  but  in  use,  of  course,  it  was  placed  in 
the  lathe  itself.  The  mandrel  is  of  such  a  size  that  it  is  a 
wringing  fit  in  the  hole  C,  and  in  preparing  to  machine  the 
outside  of  the  rifling  bars  the  first  step  was  to  mount  one 
of  the  bars  on  the  mandrel  as  shown  in  the  illustration. 
It  will  be  noted  that  the  position  of  the  rifling  bar  on  the 
eccentric  mandrel  is  reversed  in  the  lathe,  with  the  result 
that  the  axis  of  the  bar  is  brought  concentric  with  the  axis 
of  the  lathe  spindle.  When  the  position  of  the  work  had 
been  adjusted  so  that  the  outside  of  the  bar  ran  approxi- 
mately true,  the  bar  was  soldered  to  the  mandrel,  after  which 
a  centering  button  V  was  brought  near  the  opposite  end  of 
the  rifling  bar  A  by  means  of  the  tail-center.  This  center 
was  then  "sweated"  onto  the  end  of  the  rifling  bar.  In  secur- 
ing the  center  in  place,  great  care  had  to  be  taken  to  avoid 
deflecting  the  rifling  bar,  and  after  it  had  been  soldered  in 
place,  the  work  had  to  be  tested  to  see  that  such  deflection 
had  not  occurred.  This  was  easily  determined  by  backing  the 
tailstock  away  from  the  work  and  rotating  the  lathe  spindle 
with  the  outer  end  of  the  work  free.  Under  these  con- 
ditions any  disturbance  in  the  alignment  of  the  work  can  be 
readily  detected. 

The  next  step  was  to  turn  the  outside  of  the  rifling  bar  at  V 
and  W  to  a  diameter  of  5/16  inch  to  form  bearings  for  steady- 
rests.  After  this  had  been  done,  the  work  was  released  from 
the  center  V  and  mandrel  O  by  melting  the  solder;  it 
was  then  mounted  in  a  spring  chuck  and  supported  by  a 
center  at  the  opposite  end,  after  which  the  entire  outside  of 
the  bar  was  turned  to  a  diameter  of  5/lG  inch.  The  next  step 
was  to  drill  and  tap  the  hole  A',  and  for  this  purpose  special 
taps  were  employed.  These  were  made  with  an  enlarged 
section  between  the  tap  and  the  straight  shank  which  en- 
tered the  opening  in  the  collet  D.  The  tap  was  turned  by  a 
pin  entering  holes  in  the  large  central  part  of  the  tap,  the 
work  being  held  in  a  chuck  and  further  secured  by  means  of 
a  dog.  After  finishing  the  machining  of  the  tapped  hole  X, 
the  plugs  y  and  Z  were  introduced  into  opposite  ends  of  the 
rifling  bar  and  carefully  centered  while  the  bar  was  sup- 
ported in  steadyrests  on  the  bearings  machined  at  T  and  W. 
It  will,  of  course,  be  evident  that  plug  Y  was  soldered  to 
secure  it  in  the  desired  position.  The  work  was  then  set 
up  on  centers  on  the  grinding  machine  and  ground  while  soft 
to  a  diameter  of  0.30G  inch,  after  which  it  was  hardened, 
straightened  and  finish-ground  to  the  required  diameter  of 
0.300  inch. 

•     «     * 

Holes  in  castings  should  be  located  at  a  certain  minimum 
distance  from  the  edge  of  the  casting.  A  drilled  bolt  hole 
should  be  located  at  least  one  anu  one-fourth  diameter  from 
the  edge  of  the  casting;  a  cored  bolt  hole,  one  and  one-half 
diameter;  a  drilled  rivet  hole,  one  and  three-fourths  diameter; 
and  a  cored  rivet  hole,  two  diameters  from  the  edge  of  the 
casting. 


MORE   LIGHT   ON   THE  SELECTION 
OF  A  TRADE 

BV    E.  H.  FIKH* 

The  choice  of  an  occupation  on  the  part  of  a  boy  is  a 
question  which  has  been  given  deep  consideration.  The 
choice  depends  usually  very  largely  on  circumstances.  Most 
boys  are  thrown  or  jump  into  an  industry  with  no  con- 
sideration whatever  as  to  the  consequence.  The  result  U 
that  most  of  us  are  trying  to  rub  off  enough  corners  so  that 
we  can  sit  in  a  round  hole  without  sore  elbows.  The  people 
who  are  Interesting  themselves  in  vocational  guidance  are 
divided  into  two  camps,  t.  e.,  those  expecting  to  apply  some 
psychological  test  to  pick  out  boys  who  will  grow  up  to  fit 
the  proper  niches  in  the  hall  of  fame,  and  those  hoping  to 
present  the  attractions  and  objections  to  the  various  voca- 
tions in  such  light  that  boys,  and  girls  too,  will  make  an 
intelligent  selection  of  their  own  accord. 

I  am  a  little  inclined  to  look  askance  at  any  scheme 
whereby  something  short  of  actual  work  will  give  a  boy 
a  real  Insight  into  any  industry.  A  boy  may  be  told  all 
about  the  machine  industry  and  still  be  wildly  anxious  to 
take  up  electricity,  not  realizing  in  spite  of  all  that  may 
be  said  to  him,  that  the  greater  part  of  electrical  work  Is 
machine  work.  The  pity  is  that  so  many  start  toward  such 
a  goal  with  every  intention  of  making  good,  only  to  find  in 
a  few  years  that  the  best  there  is  for  them  is  a  wiremans 
job  and  no  promotion.  To  my  mind  the  safest  and  moat 
easily  carried  out  plan,  though  probably  the  most  expensive, 
is  for  the  boy  to  be  tried  out  on  the  job.  Then  he  actually 
gets  his  hands  on  something  even  if  it  is  nothing  more  than 
a  live  wire,  that  sets  him  to  thinking;  if  he  is  where  he  tan 
be  gently  backed  into  another  job  it  he  does  not  fit  the  first, 
there  Is  always  a  hope  that  the  right  one  will  be  found.  Of 
course  there  are  many  boys  who  have  such  strong  tastes 
that  their  niche  in  the  world  seems  to  have  been  prepared 
for  them,  but  such  boys  do  not  enter  into  the  problem  we 
are  discussing. 

It  was  with  a  view  to  setting  forth  some  of  the  fundamen- 
tals of  the  most  practiced  skilled  trades  that  I  worked  out 
the  accompanying  chart,  the  trades  cited  thereon  covering 
about  75  per  cent  of  the  skilled  industries.  I  have  omitted 
the  women's  trades,  the  textile  industries  and  iron  and  fteel 
manufacture,  on  the  ground  that  so  small  a  proportion  of  the 
workers  In  those  industries  need  be  skilled,  that  even  If  a 
few  are  very  highly  skilled,  the  industry  as  a  whole  should 
not  come  under  that  classification.  The  percentage  which 
all  the  workers  in  each  industry  are  of  all  workers  in  all  of 
the  skilled  industries  is  shown  in  the  second  column.  Too 
much  reliance  should  not  be  placed  on  these  figures,  how- 
ever, as  they  were  taken  from  Table  I  of  the  1910  Census, 
which  does  not  appear  to  agree  very  faithfully  with  any 
of  the  other  tables.  I  have  then  picked  out  the  fundamen- 
tal operations  of  each  of  the  trades  and  grouped  them  under 
the  heads  of  forging,  molding,  cutting,  fastening,  assembling, 
measuring,  etc. 

There  is  more  of  a  resemblance  in  these  fundamental 
operations  than  might  be  suspected  at  first  thought.  Oat 
of  all  these  trades  the  painter  is  the  only  man  who  has  no 
bending  to  do,  that  is  to  his  materials.  He  has  to  bend 
himself  enough  to  make  up.  In  fact  the  painter  is  practic- 
ally in  a  class  by  himself,  and  his  is  the  only  one  of  the 
trades  which  Includes  very  distinct  processes.  The  molder 
and  the  painter  are  the  only  ones  who  have  little  or  no  use 
for  a  knowledge  of  the  principles  of  cutting  metal  or  wood, 
and  the  painter's  method  of  assembling  his  wares,  or  of 
painting,  is  entirely  his  own.  Almost  the  only  place  where 
the  painter  uses  the  methods  of  the  other  trades  is  in 
measuring  for  his  layouts  for  interior  decorating,  and  even 
there  he  is  more  apt  to  halve  a  space  on  a  wall  by  doubling 
a  string  than  by  means  of  arithmetic.  The  printer  is 
specially  favored  by  a  system  of  measurement  which  is 
chiefly  a  matter  of  mental  arithmetic,  his  system  of  inter- 
changeable type  being  a  measuring  system  In  itself.  The 
blacksmith  also  has  a  freak  process,  that  of  welding  under 
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TABLE  SHOWING  PERCENTAGE  OF  SKILLED  WORKERS  EMPLOYED  IN  BACH  TRADE 
AND  THE  CLASSES  OF  WORK  THEY  DO 


Blacksmith    

Boilermaker 

Mason    

Stone  Cutter 

Plasterer,  etc 

Cabinet  Maker 

Carpenter  

Printer    

Machinist   

Molder    

Painter    

Plumber    and    Steam 
Fitter   


Sheet  Metal  Worker. 


:4.o 


0.7 


4.7 


30.3 


3.9 


17.3 


2.0 


5.7 


2.4 


1.0 


Patternmaker    0.4 


Molding.    Bending,    Drawing 

and     Forging,     Malleable 

or  Plastic  Material 


Bending,    Forming    by  "°'    ^°^    Cold    Chisel- 
Pressure  and  Blows,  ing.  Drilling   Filing,    Bolting,    Riveting, 

wplHine-  Punching,    Shearing,        Welding  

^   Bolt   Cutting    

Bending,   Riveting,  Cold  Chiseling,  Punch- 
Flanging,    Staking       ing.  Shearing,  Drill-    Bolting,  Riveting   

and    Scarfing    ing  and  Reaming. . . 

Modeling  Artificial  „  .  ,          ,    „,          ^,  ^    r.          ••           t,  .  ,  , 

Stone     Plaster    Cor  ^""ick    and    Stone    Cut-  Cementing,      Bricklay- 

nlce8.'.etc "ng  ing.  Stone  Setting.. 


Crude — Limits 
0.1  Inch  . . . . 


Crude — Limits 
0.1  Inch  


Very    Varied    in    Dif- 
ferent Parts  of  Trade 


Chiseling,    Turning, 
Bending  Wood,  Veneer-       ^'th'°r^.voi v,nf  Ift'' '  Gluing,  Nailing,  Screw-    Fair-L  1  m  1 1  s  , 
ing  Curved  Forms..        ^"J!    Sawing?  DrUl-       Ing,  Bolting,  Joining       Inch   or  Closer, 
ing   

Same      as      Cabinet 
Bending    Wood     (Usu-       Maker    but    with    a    Same  as  Cabinet 

ally  Cold)   Larger  Proportion       Maker 

j      of  Hand  Work j 

Cutting  Borders,  Elec- 
Embossing  Press  Work       '•""S-      Cutting     and    Type     Setting,     Stone    A     System    of 


0.01 


Framer's  Limits — 1  to 
2  Inches   


Bending,   Drawing . 


Shaping  Dry  and 
Green  Sand,  Loam, 
etc 


Scoring  Paper, 
Cards,  etc 

Turning,  Planing,  Mill- 
ing, Drilling,  Grind- 
ing.  Punching, 
Shearing  (cold)   .... 


Practically  None 


Work,  Make  Ready. 


Bolting,     R  i  V  e  t  i 
Thread  Fitting 


Inter- 
changeable  Units... 


From   0.00025   to   0.002 
Inch  Limit  


Ramming  Sand,  Set- 
ting Cores,  Chap- 
lets,  etc..  Wedging 
Flasks   


Usually   Very   Crude., 


Practically  None Practically  None   Brush  Work 


Limit  0.1  Inch  When 
Laying  Out  Decora- 
tive Work 


Bending  Pipe,  Wiping    Cutting  Threads,  Pipe,    Soldering,    Screwing    yg      Crude 
Joints,  etc etc together  of  Parts... 

Forming,   Bending,    Shearing,   Punching,    ^°ieHn'^ '^ gDot°^w!{'l    ^air-Limits       0.05 

aering,    &poi    weia-       inch  or  Closer 

ing,  etc 


Cornice,   Piiie,   etc.. 


Drilling,  Filing,  etc. 


Limits  0.01  Inch  Plus 
Bending    Wood— Occa-    "  mTJ^,.''  k.^^  V  oM:    Same  as  Cabinet       Considerable      Judg- 

ionally    ^l^Z'  Maker    ment    as    to    Finish 

and   Shrinkage 


Same  as  Cabinet 


Woods 


the  hammer,  though  he  is  not  nearly  so  much  In  evidence 
in  that  work  as  he  was  once.  Today  his  heat-treatment 
processes  bid  fair  to  bring  him  into  prominence  in  a  very  dif- 
ferent way  from  the  men  of  our  fathers'  generation. 

Other  than  these  Idlosyncracles,  there  is  a  remarkable 
unity  of  processes  in  the  trades.  The  fundamental  principles 
of  molding  and  forging,  cutting,  fastening  and  measuring 
may  be  taught  with  almost  entire  assurance  that  they  can 
be  carried  over  from  one  trade  to  another.  That  is,  a  boy 
.could  be  given  quite  varied  work  at  any  or  all  of  these  trades 
with  the  assurance  that  when,  after  a  year  or  two  of  learning 
to  work,  he  took  up  with  any  one  of  the  trades,  he  would 
not  feel  the  loss  of  time.  For  example,  take  a  very  favorite 
occupation,  that  of  tinkering  on  an  automobile.  The  boy  who 
has  had  experience  In  bolting  parts  together,  taking  the 
necessary  measurements  tor  repairs,  machining  the  neces- 
sary repair  parts,  making  the  patterns  for  them,  bending 
irons  to  fit  Into  place,  and  soldering  up  the  leaks  in  the 
tanks,  would  find  that  he  had  been  simply  getting  expe- 
rience in  the  fundamentals  of  any  one  of  the  trades  that  he 
might  take  up,  except  possibly  those  of  painting  and 
printing. 

If  some  serious  attempt  were  made  In  our  schools  to  teach 
boys  these  fundamental  processes,  not  on  a  play  scale  but 
on  a  real  working  scale,  they  would  come  out  vastly  better 
able  to  make  an  intelligent  choice  of  a  future  trade,  and 
much  more  likely  to  take  hold  of  It  with  some  degree  of  in- 


telligence, than  the  present-day  manual  training  graduate 
does.  The  manual  training  men  may  be  able  to  show  that 
all  the  things  that  they  teach  have  a  place  In  their  courses, 
but  It  should  be  realized  that  there  Is  a  tremendous  gap 
between  making  a  thing  for  the  fun  of  It,  and  making  It  to 
meet  the  test  of  the  market.  The  fundamental  processes 
lose  all  relation  to  the  industries  unless  they  are  carried  out 
in  a  professional  manner.  The  fact  that  boys  of  a  very 
tender  age  can  be  taught  to  do  work  well  is  something  that 
is  already  demonstrated.  They  cannot  expect  to  be  mature, 
and  we  would  not  wish  them  to  lose  their  youth,  but  they 
are  Just  at  the  stage  of  life  when  they  can  imitate  good 
work  as  well  as  poor.  The  unfortunate  thing  is  that  in 
our  schools  the  boys  have  too  great  an  opportunity  to 
imitate    poor    work. 

*     *     • 

The  Ford  Motor  Co.  keeps  a  check  on  each  department  with 
regard  to  the  number  of  accidents  that  occur,  and  the  fore- 
man's ability  Is  judged,  to  a  large  extent,  by  the  way  in 
which  he  maintains  a  good  record  In  this  respect.  It  is  held 
by  the  company  that  the  foreman  In  whose  department  the 
work  is  constantly  interrupted  by  accidents  Is  not  the  best 
kind  of  foreman.  The  men  in  charge  of  departments  are, 
therefore,  requested  to  make  sure  that  every  man  employed 
by  them  understands  the  work  he  has  to  do,  and  they  are 
expected  to  be  severe  with  men  who  are  caught  doing  work 
in  a  careless  or  dangerous  way. 
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JIG  BUSHINGS* 

STANDARDIZED    JIG    BUSHINGS    AND    BUTTONS    USED    BY    GENEBAL    ELECTRIC    CO. 

BY    R.  P.  POHLBt 

TABLE  II.    MILLED  SEAT   BUSHINGS 


TABLE  I.     FLANGED  BUSHINGS 


^ 

D 

-f- 

B 
-1 



VyV 

i.. 



i 

-p 

k c »i 

1                       1 

Size  or  Drill 

used  for 

B 

0 

D 

E 

A 

No.  80  to  No.  60 

0.126 

A  to    J5 

A 

f> 

No.  59  to  No.  30 

0.251 

\l  to     §i 

% 

f« 

No.  29  to  No.     9 

0.376 

il  to  lA 

% 

A 

No.   8  to   A 

0.501 

Si  to  IJi 

ii 

% 

Si  to  A 

0.626 

ii  to  lii 

% 

% 

i\  to   i^ij 

0.8135 

Si  to  1J3 

lA 

% 

i\  to  % 

1.0015 

Si  to  151 

iy4 

Vs 

Jl   to   T/s 

1.1265 

SJ  to  15i 

1% 

A 

l\  to  1 

1.314 

55  to  1§? 

ift 

A 

lA  to  1% 

1.439 

l^'j  to  135 

IH 

A 

lA  to  iy4 

1.564 

lA  to  ISi 

li3 

A 

n\  to  1% 

1.689 

lA  to  ISi 

lil 

A 

iSi  to  11^ 

1.814 

lA  to  155 

2A 

A 

133  to  1% 

1.939 

IJi  to  2:?, 

2A 

A 

IJi  to  1% 

2.127 

IJ*  to  2h. 

2% 

y* 

li!  to  1% 

2.252 

lii  to  2A 

2y2 

y* 

liJ  to  2 

2.377 

1J4  to  23W 

2% 

y* 

2A  to  avs 

2.502 

IJJ  to  2^3 

2% 

J/acA*nerp 

^    U-E 

-.;  U-E 

A 

1   !    ^                           A 

^%- 

c: 

^Wl 

-•-(^ 



B 

L 

^<Ii£>^J. 

lij — \--'--  ^ 

'<:X^--^.   i  L 

^"^'     1 

'                        9 

T  E  K — C >{                A,  ACCORDIha  TO      — ^,  E  ,** — C *• 

SIZE  OF  OBILL 

B 

C 

1 

D 

E 

0.376 

i?  to  1^ 

% 

% 

0.601 

Si  to  1J3 

« 

A 

0.626 

Si  to  US 

% 

A 

0.8135 

§3  to  lii 

lA 

A 

1.0015 

11  to  IS* 

1% 

A 

1.1265 

Si  to  1S4 

lA 

y* 

1.314 

Si  to  ISi 

l» 

A 

1.439 

lA  to  134 

1% 

A 

1.564 

lA  to  ISi 

2 

A 

1.689 

lA  to  iSi 

2% 

A 

1.814 

lA  to  ISi 

2% 

ii 

1.939 

lii  to  2A 

2% 

ii 

2.127 

IJi  to  2A 

2% 

ii 

2.252 

IJi  to  2j^ 

3 

% 

2.377 

14i  to  2A 

3% 

% 

2.502 

IJi  to  2^ 

3% 

•in 

ilarhinfry 

WHEN  accurate  work  is  necessary,  the  bushings  should 
support  the  cutting  tool  to  within  one  diameter  of  the 
tool  from  the  work.  If  a  5/16-inch  drill  is  used,  the 
end  of  the  bushing  should  not  be  more  than  5/16  inch  from 
the  work,  and  it  may  be  carried  to  within  %  inch  of  the  work. 
Bushings  should  never  be  brought  up  too  close  to  the  work 
with  the  object  of  carrying  the  chips  up  through  the  bushing. 
It  is  much  better  to  provide  other  means  in  the  jig  for  the 
removal  of  the  chips. 

The  headed  or  flanged  bushing,  Table  I,  is  preferred  by  many 
tool  designers  as  a  lining  bushing,  whenever  it  is  possible 
to  utilize  it.  The  flange  prevents  the  bushing  from  being 
forced  through  the  hole  under  the  action  of  the  cutting  tool. 
If  it  is  desired  to  have  the  head  of  the  bushing  flush  with  the 
surface  of  the  jig,  this  can  be  accomplished  by  counterboring 
the  jig  sufficiently  to  lower  the  head  below  the  surface.  Head- 
less bushings.  Table  III,  should  only  be  used  when  the  wall  of 
the  jig  is  so  thin  that  it  will  not  allow  of  counteVboring.  A 
special  type  of  flanged  bushings  is  also  used  as  seats  for  sup- 
porting rough  work  requiring  a  three-point  bearing.  In  this 
case  they  are  milled  as  shown  in  Table  II. 

Slip  bushings.  Table  IV,  are  employed  when  several  opera- 
tions are  to  be  performed  through  the  same  lining  bushing. 
For  example,  when  it  is  desired  to  drill  and  ream  a  hole  and 
to  finish  a  boss  or  spot  around  the  hole  while  the  work   is 

still    in    the    jig,    a 

lining  bushing  is  se-  TABLE  III.    HEADLESS  BUSHINGS 

lected  that  will  guide 

a    counterbore    1/16 

inch  larger  than  the 

boss   to   be   finished. 

A    slip     bushing     is 

then  made  to  guide 

the    drill,    the    body 

of  which  is  a  sliding 


*  The  tables  of  stand- 
ards given  in  tliis  article 
embody  the  practice  of 
the  General  Electric  Co.. 
ot  Lynn,  Ma.<;s.  These 
standards  have  been  de- 
veloped for  the  company 
by  R.  V.  Pohle,  who  Is 
In  cbarKe  of  the  tool  de- 
signlns    department. 

t  Address:  General  Elec- 
tric Co..   Lynn.   Mass. 


No.  SO  to  No.  60 

No.  59  to  No.  30 

No.  29  to  No.  9 

No.    S    to    i\ 

si  to  A 


0.126 
0.251 
0.376 
0.501 
0.626 


a'a  to  J  5 
i3  to  SS 
Ji  to  Ijia 
si  to  Hi 
53  to  IJS 


fit  in  the  lining  bushing.  Another  slip  bushing  is  made  for 
the  reamer  which  is  also  a  sliding  fit  in  the  lining  bushing. 
The  slip  bushing  walls  may  have  any  thickness,  providing 
they  are  not  too  thin.  Should  the  conditions  require  bush- 
ings with  too  thin  walls,  the  counterboring  operation  in  the 
jig  must  be  abandoned  and  some  different  method  of  pro- 
cedure adopted.  It  is  generally  necessary  to  lock  slip  bushings 
when  they  are  used  for  reamers  %  Inch  in  diameter  or  less; 
otherwise  they  are  likely  to  rotate  with  the  reamer. 

The  shape  of  the  work  frequently  requires  bushings  of  con- 
siderable length  in  order  to  carry  the  cutting  tool  close  to  the 
work.  When  the  length  exceeds  four  diameters  of  the  tool  to 
be  guided,  the  bushing  presents  considerable  friction  surface. 
A  length  equal  to  two  diameters  of  the  cutting  tool  is  suflS- 
cient  for  a  bearing  surface  in  the  bushing.  The  remainder  of 
the  length  of  the  hole  in  the  bushing  may  be  counterbored 
or  relieved.  The  end  that  should  be  relieved  is,  of  course,  that 
which  is  furthest  from  the  work  into  which  the  tool  is  to  be 
guided. 

Screw  bushings.  Tables  V  and  VI,  are  generally  avoided  when 
accurate  work  is  required.  There  must  be  a  certain  amount 
of  clearance  in  the  ordinary  tapped  hole,  and  a  threaded  bush- 
ing is  likely  to  be  out  of  true  on  that  account.  Sometimes, 
however,  it  happens  that  no  other  type  of  bushing  can  be  used 
for  the  work  in  hand. 

Jier  Buttons 
Pins  or  buttons 
used  as  seats  or  stops 
lor  castings. forgings, 
or  other  work  hav- 
ing a  rough  exterior, 
where  it  is  necessary 
to  have  a  three-point 
bearing  for  both 
seating  and  stopping, 
are  shown  in  Tables 
VII.  VIII  and  IX.  If 
the  work  must  be  sup- 
ported against  the 
action  of  cutting 
tools  at  more  than 
three    points,     it    is 


Size   ot    Drill 

used  tor 

B 

c 

A 

e  to  A 

0.8135 

53  to  IJi 

aj  to  % 

1.0015 

S?  to  15J 

a  to  % 

1.1265 

5?  to  15? 

SJ  to   1 

1.314 

55  to  155 

l,h  to  1% 

1.439 

ii\  to  135 

lA  to  ly* 

1.564 

lA  to  155 

m  to  is.s 

1.6S9 

lA  to  15S 

ig5  to  ly. 

1.814 

lA  to  135 

m  to  1% 

1.939 

lii  to  2A 

IJi  to  1% 

2.127 

HA  to  2^ 

in  to  1% 

2.252 

IJ.A  to  25^ 

1        ISi  to  2 

2.377 

IJA  to  2:^ 

2^4  to  2% 

2.502 

IJi  to  2jW 
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TABLE  IV.    SLIP  BUSHINGS 


A, TO  SUIT  REQUIREMENTS 

1 

i 

— T- 

._E 

-  B 

; 

\>--i- 

^        .J.. 

Mr 

1 

«D>lH< C, « 

■  JL  ►!  ti-      TO  SUIT        1 
I»    "     REQUIREMENTS 

B 

D 

E                              F 

0.  1285  to  0.196 

A 

% 

% 

0.199  to  0.3125 

y* 

V2 

a 

0.328  to  0.4375 

■h 

ii 

% 

0.453  to  0.5625 

-h 

78 

lA 

0.578  to  0.750 

V2 

1 

1% 

0.7656  to  0.875 

% 

IVs 

1% 

0.890G  to  1.000 

■ft 

1% 

lA 

1.0156  to  1.125 

% 

1% 

lii 

1.1406  to  1.250 

% 

iy2 

lii 

1.2656  to  1.375 

ii 

1% 

lii 

1.3906  to  1.500 

\i 

1% 

2A 

1.5156  to  1.625 

% 

lii 

2A 

1.6406  to  1.750 

% 

2 

2% 

1.7656  to  1.875 

% 

2y4 

2% 

1.8906  to  2.000 

i3 

2% 

2% 

2.0156  to  2.125 

a 

2% 

2% 

MacMneri/ 

necessary  to  make  one  of  the  points  adjustable.  The  jig 
button  shown  in  Table  VII  is  used  when  the  work  has  fairly- 
large  surfaces  for  seating.  Jig  edge  buttons  are  used  when 
the  abutting  surface  is  of  comparatively  thin  section.  The 
type  shown  in  Table  IX  is  used  as  a  stop-pin  for  drop- 
forgings.    It  presents  a  line  contact  to  the  work  at  an  angle 

TABLE  VI.    SCREW   BUSHINGS 


r^A. 


TiWJ[|[il  'i 


B 

Diameter  ■ 

and    Number 

D 

E 

of   Threads 

per  Inch 

%— 13 

% 

ft 

ft— 12 

% 

ft 

%— 11 

1 

% 

%— 10 

1% 

ft 

%— 14 

iy4 

% 

1     —14 

1% 

% 

1'as— 12 

ly. 

ft 

Diameter 

and    Number 

of   Threads 

per  Inch 


iy4— 12 

1%— 12 
1V>— 12 
1%— 10 
1%—  8 
1%—  8 
2—8 


1% 
1% 

1% 

2% 

2y4 

2% 
2% 
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A  and  0  according  to  requirements. 

equal  to  the  draft  of  the  forging  dies.  It  is  essential  to  know 
where  the  forging  die  for  each  piece  is  parted,  before  com- 
mencing to  design  tools  for  the  forging,  in  order  that  the  but- 
tons may  be  located  to  the  best  advantage. 
*  *  • 
It  is  well  known  that  fires  are  often  caused  by  the  sponta- 
neous combustion  of  rags  soaked  in  oil.  Fires  have  also  been 
caused  by  chemical  reactions  that  produced  impure  phos- 
phoretted  hydrogen  or  phosphine.    That  gasoline  is  a  danger- 

TABLE  VIII.    JIG  EDGE  BUTTONS 


,R 

A 

I<                         (■                     Ti 

y* 
ft 
% 

,  ft 

1  % 

ft 

^* 

0.1885 
0.1885 

0.251 
0.3135 

0.376 
0.4385 

0.501 

0.564 
0.6265 

ft  to     ft 
ft  to     ft 
%  to     % 
%  to     % 
ft  to     % 
%  to     % 
%  to     % 
%  to     % 
Vi  to  1 

V* 

% 
% 
ft 

ft 
% 
% 
% 

-ii 

f^-f'H3H 

R=0.7BA  l^C->-<-D->- 

TABLE  V.    ALIGNING  SCREW  BUSHINGS 

,^5V; 

-f 

"j-m^ 

kA                   1 

F 
-+ 

f  iff  V- 

^\      B 

- 

i 

..^^fe 

ll  E 

\ 

)   •  1 

1/ 

^^5=^^: 

-i* 

' 

j<— E^Dk C- 

— H 

A  and  C, 

accordlnir  to  reqalrementa 

G 

Diameter 

B 

D 

E 

"      F 

and    Number 

of  Threads 

per  iDcb 

% 

% 

ft 

a 

%— 13 

% 

% 

ft 

ii 

ft— 12 

1 

^ 

ft 

% 

%— 11 

1% 

ft 

ft 

1 

%— 10 

1% 

ft 

% 

1% 

%— 14 

iy2. 

ft 

ft 

ly* 

1    —14 

1% 

ft 

ft 

ift 

1%— 12 

1% 

y4 

y2 

1% 

ly*— 12 

2 

y4 

ft 

1% 

1%— 12 

2% 

y4 

% 

2 

1%— 12 

2y2 

y4 

a 

2ft 

1%— 10 

2% 

y4 

% 

2% 

1%—  8 

3 

y4 

% 

21/2 

1%—  8 

3y4 

y4 

% 

2% 

2—8 
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ous  liquid  to  handle  near  open  lights  is  well  known,  but  the 
fact  that  it  may  be  fired  by  static  electricity  sparks  produced 
by  its  own  flow  under  certain  conditions  is  not  generally 
known.  Recent  fires  caused  by  the  explosions  of  gasoline 
while  being  poured  into  motor  car  tanks  indicate  that  there 
is  an  unsuspected  danger  in  the  act.     When  the  liquid  flows 


TABLE 

VII.    JIG  BUTTONS 

ft 

I'i! 

A- 

H— c— 4 

< — D— »; 

1 

-r- 

A       f 



h 

t      \ 

^R=0.75A 

B 

0 

D 

A              b 

c 

D 

0.1885 
0.1885 

0.251 
0.3135 

0.376 

ft  to 

ft  to 

y*  to 
y4  to 

ft  to 

ft 

ft 

% 

y* 
% 
% 
ft 
y> 

ft 
% 
ii 

% 

0.438 

0.50 

0.56 

0.626 



3 
I 
1 
} 

%  to 
%  to 
%  to 
%  to 

% 

% 
% 

1 

ft 
% 
% 
% 

Mae 

iinenf 

from  a  cock  into  the  funnel,  the  funnel  should  be  grounded 
if  covered  by  a  chamois  filter.  The  Moline  Automobile  Co., 
East  Moline,  111.,  had  two  fires  recently  as  a  result  of  gasoline 
being  fired  by  static  electricity.  The  gasoline  was  pumped  to 
a  filling  station  through  a  long  pipe  line  which  leads  through 
a  duct  beside  an  asbestos  covered  steam  pipe.  The  gasoline 
became  warm  and  static  electricity  accumulated  in  the  pipe. 
When  the  tank  on  a  motor  car  was  being  filled,  an  explosion 
occurred  by  the  ignition  of  the  gasoline  fumes  by  a  spark  that 
jumped  from  the  cock  to  the  funnel. 

TABLE  IX.  JIG  DRAFT  BUTTONS 


^;-iiz-=H:^ 

A 

c               .    1 

ft 

0.1885 
0.1885 

ft  to     A  1   V, 
ft  to     ,          \ 

kc->-^o-* 

% 

0.251 

V4  to     >, 

-E^j- 

ft 

0.3135 

0.376 

0.4385 

Vi    to       %         ,s 
ft   to     «       % 

%  to    %      A 

% 

0.501 

%  to     %       % 

ii 

0.564 

%  to     %       % 

% 

0.6265 

14  to  1          % 
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TRAINING   THE   APPRENTICE 

THE  IMPORTANCE  OF  EMPHASIZING  THE  TIME   ELEMENT 
IN  SHOP  WORK 

BY  T.  H.  ALVOBD- 

"You  can  teach  a  boy  a  trade,  but  you  can't  teach  him  the 
value  of  time."  A  few  months  ago  this  criticism  of  apprentice 
work  was  made  by  a  manufacturer  to  James  F.  Johnson,  super- 


Fig.  1.     Job  Ticket  that 


filled 


ut  when  Work 


signed  to  Student 


Intendent  of  the  State  Trade  School  located  in  Bridgeport, 
Conn.  No  doubt  the  belief  of  scores  of  men  was  voiced  in  this 
comment,  because  it  is  true  that  a  large  percentage  of  labor, 
in  whatever  field,  does  not  appreciate  the  inevitable  relation 
between  time  and  efficiency.  Very  few,  either  in  the  training 
school  or  in  the  shop,  ever  stop  to  think  that  a  waste  of  only 
one  minute  by  each  member  of  a  force  of  5000  men,  for  exam- 
ple, means  a  total  loss  of  over  eighty  hours.  A  habit  of  con- 
serving time  is  probably  one  of  the  most  difficult  to  form. 

Mr.  Johnson  real- 
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Draw   noy:^.±S  
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TO 


o 


30 


rig.  3.     Time  and  Date  that  Job  wo 
and   finished,    from   which  Ratii 
calculated 


ized  the  pertinency 
of  the  criticism,  but 
did  not  acknowl- 
edge its  truth.  On 
the  other  hand,  he 
set  about  evolving 
some  sort  of  sys- 
tem which  might 
be  applied  to  trade 
school  methods,  and 
which  would  im- 
press upon  the  boy 
the  value  of  his 
minutes  from  the 
m  a  n  ufacturer's 
standpoint  and  the 
necessity  of  filling 
each  one  with  defi- 
nite, purposeful  la- 
bor. The  result  was 
the  development  of 
a  system,  the  basis 
of  which  Mr.  John- 
son calls  the  "ap- 
prentice rating 
card."  When  a  job 
is  assigned  to  a 
boy,  a  ticket  (Fig. 
1)  is  filled  out  and 
attached  to  a  clip 
on  his  "tote  box," 
and  this  ticket 
stays  with  the  work 
until  it  is  com- 
pleted. As  a  cer- 
tain drawing  is 
usually  called  for, 
the  boy  goes  to  the 

•  Address:        Commer- 
cial Department.  Bridge- 
port   High   School 
Bridgeport.    Cona 


listed  rack  and  finds  it,  and  with  the  tote  box,  ticket  and  blue- 
print, proceeds  to  the  assignor  of  work,  who  gives  him  oral 
directions  and  such  other  explanations  as  are  necessary  for  a 
thorough  understanding  of  the  task.  In  addition,  he  punches 
on  another  ticket  (Fig.  2)  the  operations  required  on  the  par- 
ticular piece  of  work  and  the  approximate  journeyman's  time 
that  it  should  take  for  completion,  also  punching  on  the  back 
of  the  same  ticket  (Fig.  3)  the  time  by  the  clock  when  the 
job  was  begun.  The  boy  then  places  the  ticket  in  the  rack 
opposite  his  number,  where  it  remains  until  the  job  is 
completed. 

After  the  work  is  finished,  the  boy  takes  it  with  the  blue- 
print and  his  tickets  to  the  assignor,  by  whom  it  is  inspected 
and  criticized.  The  time  of  completion  is  then  punched  on 
the  back  of  the  ticket,  Fig.  3.  The  time  when  the  work  was 
begun  subtracted  from  this  gives  the  actual  number  of  hours 
and  minutes  consumed  in  doing  the  piece  of  work.  This  figure 
is  entered  on  the  front  of  the  card  (Fig.  2j.  The  next  step 
is  to  obtain  the  apprentice's  rating  or  percentage  of  efficiency, 
which  is  accomplished  by  dividing  the  approximate  journey- 
man's time  which  the  work  should  take,  as  suggested  by  the 
assignor,  by  the  actual  time  consumed  by  the  boy.  This  per- 
centage the  apprentice  calculates  and  enters  upon  his  ticket, 
which  is  then  slipped  into  a  box  and  goes  to  the  superintend- 
ent for  inspection. 

Of  the  4800  hours  required  in  the  Trade  School  course,  about 
one-fourth  are  spent  in  related  technical  work.  As  a  part  of 
this  special  work,  the  boy  enters  in  a  book  (Fig.  4)  the  details 
of  each  day's  shop  work,  and  then  he  figures  out  and  plots  his 
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Fig.  4.     Book  In  which  Becord  of  Shop  Work  is  kept 

curve  of  efficiency  for  the  week.  In  this  way  he  has  before  him 
in  graphic  form  a  most  readable  account  of  all  his  work,  an 
inspiration  to  himself  and  an  aid  to  his  parents  or  teachers 
Fig.  5  shows  the  efficiency  curve  of  Machine  Apprentice  No 
83  for  the  month  of  November.  His  percentage  ranges  from 
50  to  72,  giving  an  average  of  61  per  cent  for  the  month,  though 
the  rating  for  the  particular  job  described  in  the  tickets  shown 
herewith  is  66  per  cent.  (Note  circle.)  This  time  system 
worked  out  by  Mr.  Johnson  has  proved  to  be  highly  satisfac- 
tory and  has  attracted  considerable  attention  from  public 
school  and  trade  school  men  who  have  seen  it  in  operation 
or  to  whom  it  has  been  explained.  Its  merit  lies  in  the  three 
principal  results — all  very  practical  and  vital — which  are  ob- 
tained through  its  use:  first,  the  apprentice  learns  how  his 
time  on  a  job  compares  with  that  of  an  experienced  journey- 
man; second,  the  apprentice  learns  to  conserve  his  time;  third, 
the  problem  of  discipline  is  practically  eliminated. 
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Fig.    5.     Curve   of  Efficiency  for  the   Week  plotted  from  Data  in  Book 
(Tig.    4) 


HE  Spanish  Mauser  military  rifle,  wliich  has 
formed  the  basis  of  this  article,  is  of  simple 
design,  and  nearly  all  of  the  parts  are  made 
solid  or  from  one  piece,  instead  of  being  riveted 
together  as  they  are  in  some  of  the  other  mili- 
tary rifles.  While  this  may  increase  the  number 
of  machining  operations  required,  it  makes  a  more  rigid  and 


a  smoother  working  rifle.  In  the  previous  installment  of  this 
article,  the  machining  operations  on  the  barrel,  receiver,  bolt, 
etc.,  were  outlined.  In  the  following,  the  methods  of  manu- 
facturing the  magazine  and  trigger  guard,  rifle  stock,  and 
some  of  the  smaller  parts  are  described.  Table  IV  has  been 
repeated  because  some  of  the  information  that  it  contains 
refers  to  the  parts  described  in  the  following. 


TABLE  IV. 


LIST  OF  RIFLE  PARTS  GIVING  SYMBOLS   USED  IN   SPECIFYING  MATERIAL, 
TREATMENT  AND  FINISH 


^ 

c 

_ 

^ 

Nniiie  of  Part 

Kind    of 
Material 

Treatment 
and  rinish 

•A 

Name  of  Part 

Kind    of 
Material 

Treatment 
and    Finish 

1 

Bfirrp! 

Steel    forging 

45-120 

An-Pl-Po-Br 

32 

Floor-plate  pin 

Steel 

120-22 

Ha-Te  600'  P. 

2 

l''ronl   siKht 

Steel 

1.V72 

Po-Bn 

33 

Floor-plate    spring 

Music  wire 

,57-45 

ST 

;! 

KroTil    SiKht   Imsp 

Steel 

1.--72 

Po-Hn 

34 

Maga'^ine    platform 

Steel   forging 

15-72 

An-Pl-CH-Po- 

•I 

Kront   si|;lil    Imsc   screw 

Steel 

iri-4r, 

Pu.Bn 

Bn 

ItcMir    siKlit    IMISC 

Steel    forging 

iri-72 

An-Pl  PoHn 

35 

Magazine  sprbig 

Steel    riblwn 

100-32 

Ha-ST    740°-Cl 

« 

OloanliiK    iiHl 

Steel 

1,V4.'; 

I'se   as  niach'd 

;«> 

Stock 

Wood 

W 

01 

Itoar  alRht    i™f 

Steel 

iri-72 

Po-Kn 

37 

Hand  guard 

Wood 

W 

01 

8 

Itoiir  Biftht  lent  spring 

Steel 

39-SO 

Ha-Po-Te 

.38 

Butt  plate 

Steel    forging 

15-72 

Po-Bn 

7.')0°    F. 

39 

Sear 

Steel 

75-35 

Ha-TuTe 

J> 

Iti'iir   sipht   Icnf   spring    screw 

Steel 

1-1-4.% 

Po-Bn 

000°    F. 

1() 

Itcnr  slglit  lent  piu 

Steel 

120-22 

Po-Bu 

40 

Trigger 

Strip    steel 

75-35 

Po-Ha-Po-Te 

11 

Hear  sight  slide 

Steel 

iri.72 

Po-Bn 

41 

Sear  pin 

Steel 

120-22 

Ha-Po-Te 

l-J 

Hear  sight   slide  oatcli 

Steel 

ir,.72 

fH  PoBn 

600°   F. 

i:t 

Hear  sight   slide   catch   pin 

steel 

120-22 

HnPo-Te 

42 

Sear  spring 

Music    wire 

57-4S 

ST 

liOO"  P. 

43 

Trigger   pin 

Steel 

120-22 

Ha  Po  Te  600° 

14 

Roar    sight     slide    catch     spring 

MhsIc  wire 

.'■>7-4r> 

ST 

F. 

ir, 

Hear   sight    slide    catch    stop 

steel 

1.V45 

Po  Bn 

44 

Stock  mortice  band 

Sheet  steel 

1445 

Po-Bn 

screw 

45 

Guard  screw,  front 

Steel 

15-45 

Po-Bn 

10 

Receiver 

Steel    forging 

.12-120 

AnPI-PH-Po- 

40 

Guard  screw,  rear 

Steel 

15-4.5 

Po-Bn 

Bg 

4T 

Guard   screw,    bushing 

Steel 

15-« 

Vse  as 

17 

Retaining  liolt 

Steel 

ir.72 

I'H- Po-Bn 

niacblned 

IS 

Retaining  tiolt  spring 

Steel 

39-SO 

Ha  Po-Te 

48 

Butt    plate   screw,   lower 

Steel 

15-45 

Po  Bn 

7.',0°  F. 

49 

Butt  plate  scnnv.  upper 

Steel 

15-45     Po  Itn 

in 

Ejector 

Sheet  steel 

100-32 

Ila-Te  000°  F. 

.W 

Butt   sling  swivel 

Steel 

15-45     Bn 

:;o 

KJeetor   fnlcniin   screw 

Steel 

120-22 

Ha-Te  000°   F. 

.}1 

Butt  sling  swivel  block 

Steel 

15-72     P..  Bn 

:.'i 

Holt 

Steel    forging 

32-120 

An  Pi-PH-Po- 

Butt  sling  swivel  pin 

Steel 

120-22    Ha  Te  000°    F. 

Bg-Po 

53 

Butt    sling    swivel    block    screws 

Steel 

15-45     Po  Bn 

I'U 

nolt  plug 

Steel    forging 

32-120 

An  PIPH-Po- 

( two) 

Bn 

.54 

Lower  band 

Steel    forging 

1.5-72     An-Pi-Po^Bn 

2.'t 

Cocking -piece 

Steel 

82120 

PH-Po-Bn 

Ixiwer    band    spring    catch 

Steel  forging 

75-35     An  Pl-Ha-Te 

•J  4 

Striker 

Steel 

118-28 

Ha-Te    4.'i0°-Po 

r,00°  F.  Po-Bn 

1.*.% 

K.x  tractor 

Steel 

,19-80 

Ha-Tc  750'' -Po 

50 

Lower  hand  swivel 

Steel 

l.l-JR     PoBn 

l'(! 

Kxtrnctor  collar 

Steel 

.•)0-80 

Ha-Te  750°-Po 

57 

Lower  band   swivel   screw 

Steel 

15-45     Po-Bn 

27 

Main  spring 

Music   wire 

n7-4.'-. 

ST 

5S 

Ix>wer  band   swivel   screw   nut 

Steel 

]r,-4.',     IVBn 

-',S 

Safety  lock 

Steel    forging 

75-35 

An-Pi-Hn-Te 

,59 

t>per  band 

Steel    forging 

1.5-72     An  Pl-Po-Bn 

flOO-Po-Bn          I 

fiO 

Upper   band    spring    catch 

Steel   forging 

7.V35 

An-ri-Ha-ic 

■JJ> 

Magazine   and    trigger    guard 

Steel    forging 

15-72 

An-Pi-Po-Bg 

000°  F.  Po-Bn 

:io 

Magiizine   lloorplate 

st<.,.l    forging 

]rv72 

An  Pl-Po  Bn 

01 

["pper  band  nose  plate 

Slieet   steel' 

14-45 

Po-Bn 

.'11 

I'liM.r  plate   iMl.h 

1.-.  :j 

I  II 

''" 

I'pper  band   nose  plate  pin 

Sl.-.l 

120^22 

ILl-Te    000°    F. 

HE  magazine  and  trigger  guard  (see  Fig.  47)  is 
drop-forged  from  a  1%  by  %  inch  rectangular 
liot-rolled  bar  of  gun  steel.  Owing  to  the  large 
amount  of  material  to  be  displaced  it  is  im- 
practicable to  complete  this  part  in  one  drop- 
I'orging  operation,  and  two  heats  are  necessary. 
The  lirst  ilrop-forging  consists  in  "breaking  down"  the  bar 
and  distributing  the  material  to  the  desired  points.  A  second 
drop-forging  operation  is  then  accomplished,  after  which  the 
forging  is  heated  for  trimming  and  then  annealed  and  pickled. 
The  first  machining  operation  consists  in  milling  the  bottom 
surface  for  locating  in  drilling  and  reaming  the  guard  screw 
holes  which,  in  connection  with  the  bottom  surface,  act  as 
locating  and  gaging  surfaces  in  subsequent  operations.  For 
additional  details  on  feeds,  speeds,  and  production,  see  Table 
XXIV.  The  sequence  of  operations  is  illustrated  in  Figs.  48 
to  53. 

Operation  1:  Forge,  Rough. — The  rough-forging  operation  is 
performed  by  an  800-pound  drop-hammer.    Two  forging  opera- 
tions are  necessary  on  account  of  the  large  amount  of  material 
to  be  displaced.     The  bar  for 
rough-forging     is     heated     to 
from  1850  to  1900  degrees  F. 
Operation  2:  Forge,  Finish. 
— This  operation,  which  calls 
for    a    second    heat    to    about 
1900  degrees  F.,  is  done  by  a 
1200-pound  drop-hammer. 

Operation  3:  Trim. — Owing 
to  the  shape  of  this  part  tho 
trimming  must  be  done  hot. 
and  a  third  heat  of  about  1200 
degrees  F.  is  necessary.  The 
trimming  punch  is  made  from 
a  phosphor-bronze  casting  to 
prevent  distortion  from  the 
heat,  which  would  occur  if  the 
punch  were  made  of  steel. 


Fig.  47.     Spanish  Mausor  Magazine  and  Trigger  Guard  and  Parts 


Operation  .}.•  Anneal  and  Pickle. — See  "Specifications  for 
Rifle  Barrels"  in  the  April  number  of  Machiiteby  under  the 
headings  "Anneal"  and  "Pickle." 

Operation  .'>:  Mill  Bottom  and  Flat  Over  Rear  Guard  Screw 
Hole. — This  is  the  starting  point  in  the  sequence  of  machining 
operations,  and  the  surface  must  be  carefully  machined  in 
order  to  provide  a  sufficiently  accurate  locating  point  for  ma- 
chining and  gaging  in  subsequent  operations.  The  fixture  is 
arranges  to  hold  two  pieces,  and  is  provided  with  a  rigid 
clamping  mechanism,  as  well  as  liberal  clearance  for  chips 
and  for  the  flash  on  the  forging.  The  cutters  are  made  of 
high-speed  steel,  and  the  long  cutter  has  spiral  teeth  which 
are  notched  to  break  up  the  chips. 

Operation  (S:  Spot.  Drill,  and  Ream  Guard  Screw  Holes. — 
This  operation  is  accomplished  on  a  four-spindle  sensitive 
drilling  machine,  using  a  special  jig  for  holding  the  work. 
These  holes  must  be  accurately  finished,  as  they  form  the 
locating  points  for  most  of  the  subsequent  operations.  The 
limit  for  diameter  of  these  holes  is  ±  0.00025  Inch. 

Operation  7:  Mill  Right-  and  Left-hand  Sides  of  Magazine. — 
This  is  accomplished  on  a 
Lincoln  type  milling  machine, 
using  a  special  fixture  that 
holds  two  pieces.  The  work 
is  milled  on  each  side,  locat- 
ing from  the  guard  screw 
holes  and  using  an  adjustable 
stop  that  comes  up  against 
the  lower  portion.  The  teeth 
of  the  cutters  are  cut  at  a 
helix  angle  of  15  degrees,  and 
are  nicked  in  order  to  break 
up  the  chips.  ^ 

Operation  S:  Mill  Top,  Ends. 
Front  of  Boss  and  Top  and 
Angle  of  Plunger  Lock  Boss. 
— This  is  done  on  a  Lincoln 
type  milling  machine,  using  a 
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TABLE  XXIV.    OPERATIONS  ON  MAGAZINE  AND  TRIGGER 
GUARD-PART  NO.   29 


T% 


J  ^' 


Forge, 

flnish 

Trim 

Anneal    _..„ 

pickle 

Mill   bottom 

and    flat    over' 

rear   guard 

screw    hole 

Spot,    drill 

and   ream 

„     rd   screw 

hole 


800-pound  drop-  Forge    dies 
Forge    dies 


1200  pound 
drop  hammer 
Punch    presB 
Annealing 
furnace 
Lincoln    type 
mill.    mach. 


Tool  or  Fixture 


4-8pIndIe 
'sensitive 
drill,    mach. 


nlll. 


Lincoln    type 
mill.    mach. 


7    Mill    right-        Lincoln    type 
and    left-hand!   '" 
sides  of 

i  magazine 
Mill    top, 
ends,    front 
of  boas   and 
top  and  angle 

lof     PIUUKIT 
|locl<      bOSM 

9  IMill   left   side  Lincoln    type 
and    corners      mill.    mach. 

10  Mill  right  side  Lincoln    type 
land    comers       mill,     mach, 

11  IMill  siiles  of  ,Hand 

magazine  mill.    mach. 

Iback    of    ribs  , 

12  ICiomiterbore,  t3-splndle 
Idrill  and  sonsitiye 
jream    catch       drill,   mach, 

lock   pin    hole 

13  iHolIow-mlll  2-spindIe 
land    face  sensitive 

front    guard     drlH.    mach. 
screw   boss 

14  prill,    ream       O-spindle 

and    counter-   sensitive 
jbore  floor-         drill,   mach. 
plate    catch 
hole  and  drill 
for    front 
lightening        I 
recess  f 

ir>    Spline-mlll 
magazine 
opening 


Punch   and   die 


Spec.  flxt. 
holds  two 
pieces 

Spec.   Jig 


Spec.  flxt. 
holds  two 
pieces 

Spec.  Bxt. 
holds  two 
pieces 


•.  flxt.  hoMe 
two  jiieces 
.Spec.  ait.  holds 
two  pieces 
Spec.    li\t. 
holds  one 
piece 
Spec.    Jig 


10 


P.  &  W.  spline 

mill,   mach. 


- jaga-  Lapointe 

Ine    opening    duplex 

broach,    mach. 
ProlUn    catcli     rrollllng 
lock  boss,   top  machine 
of  guard  and 
front    lighten-: 
ing    cut 

Profile  inside  Profiling 
of  guard  and  machine 
■"3un(i    corners 

roflle  outside;  Prolillng 
of   guard    and  machi 
round    corners 
Profile    front 

^-nr  end 

angles 
Profile  floor- 
plate    lock 
slots 

Mm  clearance 
slot  In  top  of 


Spec,   jig 


Spec,   jig 


Spec.  flxt. 

Spec.  flit. 

Spec,  broach 

Spec.  flxt. 


Spec.    flxt. 
iSpec.    flxt. 


Spec.    flxt. 


1  «  ■ 

s 

'  sa 

sa 

"'s 

h 

■S- 

s* 

%  a 

n&i 

b,  i-i 

60 

■  ■ 

1/18    1 

Hand  mill. 


ard 


ill. 


Mill  clearance  Hand 
■  -el  on  macb. 

-    •gazino    rib 
Mill   slot   for    Hand  mill 
ti-igger  I  „„u.i, 

Profile    niaga-  Profiling 
Izlne  clearance  uiac-hine 
"-■illnte    mill  llcmlcy 
iiram.e  at       osrillating 
1   of  maga-  niilliug 
1"    opening  I  machine 
.  ,  *"*'''  I  Punch 

•>«    J,'"'=Kcr   slot      I  press 
-8  IC.bore  front    :S-splndle 
land  rear  guard  sensitive 


Hand 
1/16 
1/16 


1/16 
1/16 
3/64 

Hand 


llolcs 


|scrc\, 

Stam. 

File  corners 

and    burr 

Polish 

Blue 


drill,  mach. 
Bench   work 


Spec.    flit. 

Spec.    flxt. 
.Spec.    flit. 


Spec.    flxt. 
Plate    Jig 


Hand    stampe 


Leather 
covered    wheels 


Hand 

Hand 

Band 

Hand 

Hand 

Hand 

Hand 

Hand 

0.010" 
per 
osc. 


"bluing"     gas 


special  fixture  that  holds  two  pieces.  This  fixture  has  special 
clamping  jaws  and  is  so  constructed  that  the  locating  pins 
can  be  forced  up  into  the  work  from  beneath  by  the  action 
of  a  cam  lever.  The  cutters  are  made  of  high-speed  steel,  with 
the  center  cutter  nicked  to  break  up  the  chips. 

Operation  9:  Mill  Left-hand  Side  and  Corners. — This  opera- 
tion is  accomplished  on  a  Lincoln  type  milling  machine,  using 
a  special  fixture  that  holds  two  pieces.  The  fixture  is  pro- 
vided with  adjustable  stops  located  beneath  the  work  to  re- 
lieve the  pressure  of  the  cut  on  the  locating  pins.  The  cutters 
are  made  of  high-speed  steel  and  have  nicked  teeth. 

Operation  10:  Mill  Right-hand  Side  and  Corners.— This  is 
similar  to  Operation  9. 

Operation  11:  Mill  Sides  of  Magazine  Back  of  Ribs.— Thia 
operation  is  accomplished  on  a  hand  milling  machine,  using  a 
special  fixture  that  holds  one  piece. 

Operation  12:  Counterbore,  Drill  and  Ream  Catch  Lock  Pin 
Hole. — This  is  accomplished  on  a  three-spindle  sensitive  drill- 
ing machine,  using  a  special  jig  of  the  box  invertible  type,  in 
which  the  work  is  located  from  the  guard  screw  holes  and 
clamped  against  the  bottom  by  two  quick-acting  clamps.  Re- 
movable slip  bushings  are  used  in  the  jig.  The  milling 
counterboring   is   done   on   each   side   of   the   piece   with    an 


TABLE  XXV. 


OPERATIONS  ON  MAGAZINE  FLOOR- 
PLATE-PART  NO.  30 


.Mill  bottom 
surface  and 
ends,    rough 


800-pound 
drop- 
hammer 
Anneal   furn. 
Mckllng    bath 
Lincoln    type 
mill.     mach. 


Profile  mag-      Two-spind: 

azine   spring     profiling   i 

clearance, 

rough    and 

flnish 

Profile   lo-         Twosplndl 

eating  ledge     profiling   i 

and  locking 

lugs,  rough 

nd   finish 
Proflle    front    T\vo  splndl 
and  rear  lock-  profiling   i 
ing   lug   slots, 
rough  and 
flnish 

Proflle    maga-  *>nc-spindl( 
zine  locking      profiling   n 
spring    T-slot 
Mill    bottom,    Lincoln    ty 
flnish  mill,    macl 

Mill    contour    Hand   mill 

on    lower  mach. 

front  and  rear 

ends 

Drill    and 

countersink 

fioor-plate 

clear- 
Hiictr    hole 
Proflle  entire    One-spindle 

outline      profiling    mach 


Spec,    vise 
Jaws:  hold  two 
pieces 

Spec,    vise 
jaws:  hold  two 
l>leces 
.Spec,  vise 
Jaws:    hold   six 
pieces 
Spec,   vise 
Jaws;  hold  six 
l)ieces 

Spec.    flxt.   and 
■  formers 


0.032 
0.040 
0.040 
Hand 


Spec.  flit. 

holds   two 

pieces 

Spec.    flit,    and 

form,  plate 


Two-splndle 
drilling    macb. 


Stamp 


rtench   work 
Polishing  lathe 


Spec.     flit, 
and  form,  plate 
Hand  stamps 
Leather  cov. 


Hand 

60 

0.020 

80 

Hand' 

60 

Hand 

i 
78 

Hand 

80 

Hand 

250 
80 
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PROFILE  FLOOR   PLATE  LOCK  SLOTS 


MILL  CLEARANCE   SLOT   IN  TOP  OF  GUARD 


T^j) 


rFTH 


o 


@    Ml 


LL  SLOT   FOR  TRIGGER 


@    PROFILE   MAGAZINE  CLEARANCE 


©a 

@)  OSCILLATE   MILL  CLEARANCE  AT   REAR   OF'mAGAZINE  OPENING 


Fig.    62.     Operations 


nd   Trigger   Guard    (Continued) 


OPERATIONS  ON  MAGAZINE  FLOOR-PLATE 

The  magazine  floor-plate  (see  Fig.  47)  is  drop- 
forged  from  a  5/16  by  1 1/8  inch  rectangular  bar  of 
gun  steel  and  trimmed,  after  which  it  is  annealed 
and  pickled.  The  bottom  surface  and  ends  are  next 
milled  on  a  Lincoln  type  milling  machine  having  a 
fixture  that  holds  two  pieces,  after  which  a  cut  is 
taken  across  the  top  to  remove  most  of  the  super- 
fluous stock,  and  at  the  same  time  the  two  edges  are 
milled.  For  the  subsequent  gaging  and  machining 
operations,  the  bottom  and  top  surfaces  and  the  ends 
are  used  as  locating  points.  For  additional  details, 
Buch  as  feeds,  speeds  and  production,  see  Table  XXV. 

Operation  1:  Drop-Jorge  and  Trim. — This  operation 
is  done  on  an  800-pound  drop-hammer.  One  man  at- 
tends to  the  furnace,  trimming  press  and  drop- 
.  hammer. 

Operation  2:  Anneal  and  Pickle. — See  "Anneal"  and 
"Pickle." 

Operation  3:  Mill  Bottom  Surface  and  Ends,  Rough. 
— This  is  accomplished  on  a  Lincoln  type  milling  ma- 
chine, using  special  vise  Jaws  in  which  two  pieces 
are  held.  The  jaws  are  formed  to  the  same  contour 
as  the  piece  by  milling  previous  to  hardening. 

Operation  4:  Mill  Top  Surface,  Rough.— This  opera- 
tion is  done  on  a  Lincoln  type  milling  machine,  using 
a  quick-acting  vise  that  holds  two  pieces. 

Operation  5;  Mill  Right-hand  Edge. — This  is  done 
on  a  Lincoln  type  milling  machine,  using  a  special 


set  of  vise  jaws  that  hold  six  pieces,  arranged  to  be 
milled  lengthwise,  and  held  at  the  required  angle. 

Operation  0:  Mill  Left-hand  Edge. — This  is  similar 
to  Operation  5,  except  that  the  vertical  location  is 
determined  by  the  previously  finished  surfaces. 

Operation  7:  Profile  Magazine  Spring  Clearance, 
Rough  and  Finish. — This  is  performed  on  a  two- 
spindle  profiling  machine  and  consists  in  cutting  out 
the  pocket  in  which  the  magazine  spring  works,  the 
roughing  and  finishing  cuts  being  made  by  the  two 
spindles  on  the  machine.  A  special  fixture  with  suit- 
able formers  is  used  for  producing  the  correct  form. 

Operation  8:  Profile  Locating  Ledge  and  Locking 
Lugs,  Rough  and  Finish. — This  operation  is  accom- 
plished on  a  two-spindle  profiling  machine,  using  a 
special  fixture  with  formers,  as  in  Operation  7. 

Operation  9:  Profile  Front  and  Rear  Locking  Lug 
Slots,  Rough  and  Finish. — This  is  done  on  a  two- 
spindle  profiling  machine,  using  a  special  fixture  and 
formers.    A  special  T-cutter  is  used  for  under-cutting. 

Operation  10:  Profile  Magazine  Locking  Spring  T- 
slot. — This  operation  is  accomplished  on  a  one-spindle 
profiling  machine,  using  a  T-cutter  for  under-cutting 
the  slot  in  which  the  magazine  spring  is  locked. 

Operation  11:  Mill  Bottom,  Finish. — This  is  accom- 
plished on  a  Lincoln  type  milling  machine,  using  a 
special  fixture  that  holds  two  pieces  and  eccentri- 
cally relieved  cutters. 

Operation  12:  Mill  Contour  on  Lower  Front  and 
Rear  Ends. — This  operation  is  accomplished  on  a 
hand  milling  machine,  using  a  special  fixture  having 
a  forming  plate  by  which  the  movement  of  the  spindle 
is  controlled. 

Operation  IS:  Drill  and  Countersink  Floor-plate 
Catch  Clearance  Hole. — This  is  done  on  a  two-spindle 
drilling  machine,  using  a  drill  jig  in  which  the  piece 
is  located  from  the  locating  ledge  and  the  finished 
surface,  and  which  is  so  arranged  that  the  drilling 
is  done  from  one  side  of  the  jig  through  a  bushing, 
while  the  opposite  side  is  left  open  so  that  a  coun- 
tersink can  be  used. 

Operation  IJ/:  Profile  Entire  Edge  Outline. — This  is 
accomplished  on  a  one-spindle  profiling  machine, 
using  a  special  fixture  and  forming  plate,  so  that  the 
piece  will  conform  in  its  outline  to  the  portion  of  the 
magazine  and  trigger  guard  which  it  fits. 

Operation  15:  Stamp. — This  is  a  hand  operation. 

Operation  16:  Polish. — See  "Polish." 

Operation  17:  Blue. — See  "Blue — Niter  Process." 


COUNTERBORE  FRONT  AND  REAR  GUARD  SCREW  HOLES 
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OPERATIONS  ON  MAGAZINE  PLATFORM 

The  magazine  platform  (see  Fig.  47)  is  drop-forged  from 
a  3/4  by  5/16  inch  rectangular  hot-drawn  bar  of  gun  steel. 
After  forging,  trimming,  annealing  and  pickling,  the  bottom 
and  ends  are  rough-milled  on  a  Lincoln  type  milling  machine, 
using  a  special  fixture  that  holds  two  pieces.  This  roughly 
milled  surface  acts  as  a  locating  point  for  the  subsequent 
roughing  operations  which  are:  rough-milling  the  top  and  par- 
tition and  milling  the  right-  and  left-hand  edges.  These  opera- 
tions remove  the  surplus  stock  from  the  forging  and  relieve 
the  strains  in  the  metal.  The  bottom  and  ends  are  then  finish- 
milled,  and  these  surfaces  are  used  for  locating. 

Operation  1:  Drop-Jorge  and  Trim. — This  operation  is  accom- 
plished on  an  800-pound  drop-hammer,  using  forging  dies; 
the  trimming  is  done  on  a  trimming  press. 

Operation  2:  Anneal  and  Pickle. — See  "Anneal"  and  "Pickle." 

Operation  3:  Mill  Bottom  and  Ends,  Rough. — This  operation 
Is  accomplished  on  a  Lincoln  type  milling  machine,  using  a 
special  fixture  that  holds  two  pieces,  and  interlocking  cutters 
to  preserve  the  shoulder  distances. 

Operation  ^/.'  Mill  Top  and  Partition,  Rough. — This  is  done 
on  a  Lincoln  type  milling  machine,  in  a  special  fixture  that 
holds  two  pieces  which  are  located  by  the  bottom  surface  and 
ends  previously  milled. 

Operation  !>:  Mill  Right-hand  Edge. — This  operation  is  ac- 
complished on  a  Lincoln  type  milling  machine,  using  a  special 
fixture  that  holds  two  pieces  and  is  so  arranged  that  the  pieces 
lie  with  their  upper  edges  in  a  horizontal  plane.  The  pieces 
are  clamped  against  the' previously  milled  bottom  surface  and 
rest  with  their  lower  edges  on  pins. 

Operation  0:  Mill  Left-hand  Edge. — This  is  similar  to  Opera- 
tion 5,  except  that  the  finished  edge  rests  on  the  pins. 

TABLE  XXVI.     OPERATIONS  ON  MAGAZINE  PLATFORM- 
PART  NO.  34 
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Operation  7:  Mill  Bottom  and  Ends.  Finish. — This  operation 
is  accomplished  on  a  Lincoln  type  milling  machine,  using  a 
special  fixture  that  holds  two  pieces,  these  being  located  on 
the  finished  top  to  give  the  vertical  position,  and  against  a 
swinging  stop  to  give  end  location.  This  stop  is  arranged  so 
that  it  can  be  swung  out  of  the  way  while  milling. 

Operation  S:  Mill  Taper  and  Bevel  on  Partition. — This  is  per- 
formed on  a  Lincoln  type  milling  machine,  using  a  special  fix- 
ture that  holds  two  pieces.  These  pieces  are  so  located  that 
the  upper  surface  of  the  partition  lies  in  a  horizontal  plane. 
The  cutters  are  angular  so  as  to  produce  the  desired   form. 

Operation  9:  Mill  Bevel  on  Rear  End  of  Partition.— This  is 
done  on  a  hand  milling  machine,  using  a  special  fixture. 

Operation  10:  Mill  Clearance  Slot  for  Magazine  Spring. — 
This  operation  is  done  on  a  hand  milling  machine,  using  a 
special  fixture  that  holds  one  piece.     An  end-mill  is  used. 

Operation  11:  Mill  Locking  T-slots  for  Magazine  Spring. — 
This  is  also  accomplished  on  a  hand  milling  machine,  using 
a  special  fixture  that  holds  one  piece.  A  T-cutter  cuts  the  slot 
on  one  side,  and  the  spindle  is  then  dropped  sufficiently  to 
bring  it  into  the  correct  position  for  cutting  the  other  slot. 
Suitable  stops  are  provided  to  give  the  correct  distance. 

Operation  12:  Mill  Bevel  on  Lower  Front  End. — This  opera- 
tion is  accomplished  on  a  hand  milling  machine,  using  a  spe- 
cial fixture  that  holds  one  piece. 

Operation  1,^:  Stamp. — This  is  a  hand  operation. 

Operation  14:  File  Co}'ners  and  Burr. — This  consists  in  re- 
moving the  burrs  and  rounding  the  corners  by  hand. 

Operatioti  15:  Caseharden. — See  "Caseharden." 

Operation  IG:  Polish. — See  "Polish." 

Operation  17:  Blue. — See  "Blue — Niter  Process." 
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\it  machine  a  military 
rifle  stock  success- 
fully is  no  easy  prop- 
osition, as  has  been  proved 
by  many  of  the  manutac- 
turers  who  have  gone  into 
this  business  since  the  out- 
break of  the  present  war. 
Trior  to  the  year  1822,  rifle 
stocks  were  made  by  hand 
and,  of  course,  were  much 
cruder  than  they  are  at  the 
present  day,  when  highly 
developed  machines  a  r  o 
used.  The  output  was  one 
stock  in  ten  hours.  In 
1822,  Thomas  Hlanchard, 
then  employed  at  the 
Springfield  Armory, 
Springfield,  Mass.,  invent- 
ed a  special  gun-stock  turn- 
ing lathe  which  was  subse- 
(lucntly  k  n  o  w  n  as  the 
Blanchard  lathe.  This  lathe 
revolutionized   the   method 

of  making  rifle  stocks,  and  wliile  the  construction  has  been 
improved  to  a  considerable  extent,  the  original  design  remains 
practically  the  same.  The  original  lathe,  designed  and  built 
by  Thomas  Hlanchard,  is  shown  in  Fig.  S5.  Here  it  will  be 
noticed  that  the  main  structure  of  the  machifie  is  made  from 
heavy  timber,  bolted  together,  and  with  the  exception  of  the 
gears,  center  frame  and  copying  wheel,  most  of  the  parts  are 
made  from  wood.  A  metal  copying  pattern  was  used,  which 
controlled  the  frame  carrying  tlie  revolving  stock  to  be  turned. 
The  movement  of  this  frame  was  controlled  by  a  wheel  run- 
ning on  the  metal  pattern  which,  as  will  be  seen,  is  rotated. 
The  copying  wheel  is  held  on  the  frame  to  which  the  cutter- 
head  is  attached.  It  is  evident,  therefore,  that  as  the  gun 
stock  rotates,  the  cutter-head  is  moved  in  and  out  according 
to  the  shape  of  the  pattern,  and  consequently  produces  a  simi- 
lar form  on  the  wood  stock.  The  cutters  are  of  the  scoop  type, 
and  are  held  to  the  rotating  cutter  wheel. 

At  the  outbreak  of  the  present  war,  practically  none  of  the 
rifle  manufacturers  were  in  a  position  to  turn  out  a  military 
rifle  stock  to  meet  the  specifications  and  requirements  of  the 
foreign  governments.  At  first  glance,  it  appeared  to  be  a  com- 
paratively simple  proposition,  but  when  it  was  considered  that 
rifle  stocks  must  be  turned  out  in  large  numbers  and  must 
be  absolutely  interchangeable  with  as  little  hand  work  as  pos- 
sible, the  difficulty  of  the  task  was  realized.  The  Defiance  Ma- 
chine Co.  of  Defiance,  Ohio,  entered  this  line  of  manufacture 
early  and  undertook  to  design  and  build  special  machinery  for 
handling  rifle  stocks  so  as   to  cliniiiuite   practically   all    hanil 


operations.  The  result  has 
been  that  a  complete  line 
of  rifle  machinery  has  been 
designed  and  built  which 
will  turn  out  military  rifle 
slocks  on  an  interchange- 
able basis  at  a  speed  giv- 
ing a  production  in  the 
neighborhood  of  one  and 
one-quarter  man-hour  for 
the  stock  and  about  one- 
((uarter  man-hour  for  the 
hand  guard.  The  opera- 
lions  which  follow  cover 
the  manufacture  of  the 
stock  and  give  an  idea  of 
the  difficult  nature  of  the 
work. 

OPERATIONS  ON   STOCK 

Jhe  stock  (see  Fig.  54 1 
and  hand  guard  (Fig.  66) 
are  made  from  various 
grades  of  wood,  walnut  be- 
ing most  generally  used. 
This  has  to  be  seasoned  for  approximately  three  years  and 
is  received  by  the  rifle  plant  in  the  rough  sawn  condition. 
It  is  again  seasoned  and  the  first  machining  operation  is  to 
joint  one  side  so  as  to  take  out  any  twist.  It  is  then  planed 
on  the  opposite  side  to  straighten  it  and  bring  it  to  approxi- 
mately the  required  thickness.  The  stock  is  then  rough-turned, 
after  which  it  is  grooved  for  the  barrel  and  inletted  for  the 
receiver.  The  barrel  groove  and  top  edge,  after  being  ma- 
chined, act  as  locating  points  for  the  subsequent  machining 
and  gaging  operations.  For  speeds,  feeds  and  production,  see 
Table  XXVIII. 

Operaiioii  I:  Joint  One  .S'irfr. — This  is  accomplished  on  a 
16-inch  hand  feed  planing  and  jointing  machine,  in  which  a 
three-knife  cutter-head  is  used.  The  number  of  cuts  required 
to  take  out  the  twist  in  the  stock  depends,  of  course,  upon  its 
condition. 

Operation  ,i:  PUine  Other  Side  to  Thiekness. — This  operation 
is  accomplished  on  a  2G-inch  tour-roll  surface  planer  which  is 
capable  of  handling  four  stocks  at  one  time.  This  machine 
also  uses  a  three-knife  cutter-head  and  has  a  power  roll  feed. 
Operation  J:  Trim  Both  Ends. — This  is  done  by  a  single-head 
trimming  or  equalizing  saw.  The  table  of  the  machine  is  pro- 
vided with  gages  for  gaging  the  cuts  on  both  ends  of  the 
stock. 

Operation  );  Joint  Top  Edge. — This  is  accomplished  on  a 
facing  saw.  The  stock  is  clamped  to  a  metal  pattern  which  is 
placed  on  the  table  of  the  sawing  macliiue  and  is  tlieu  moved 
past  the  trimming  saw. 
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Operation  5:  Lay  out  to  Pat- 
tern.— This  is  a  hand  opera- 
tion and  consists  in  scribing 
around  the  pattern,  leaving 
sufficient  stock  for  turning. 

Operation  (>:  Band-saiv  to 
iihape. — This  operation  is  ac- 
complished by  a  36-inch  band 
sawing  machine,  using  a  saw 
i/j  inch  wide.  The  stock  is 
roughed  out  to  the  previously 
outlined  pattern  marks. 

Operation  7:  Bore  Drivinrj 
Holes  in  Butt  End. — This  is 
accomplished  on  a  two-spindle 
horizontal  boring  machine. 
The  stock  is  located  from  the 
previously  jointed  top  surface 
and  ordinary  boring  bits  are 
used. 

Operation  H:  Inspect. — This 
is  done  to  see  if  the  stock  has 
any  shakes  or  defects  after 
a  cut  has  been  taken  all 
around. 

Operation  !):  Turn  Butt  End. 
Jiouffh. — This  operation  is  per- 
formed on  a  gun  stock  copy- 
ing lathe.  The  stock  is  driven 
from  tlie  butt  end  by  means  of 
two  driving  pins  and  held  by 
the  muzzle  end  in  a  clamping 
li.xture.  The  cutters  are  of 
the  scoop  type,  twelve  being 
fastened  to  a  revolving  head. 
This  cut  extends  to  a  point 
slightly  beyond  the  lower  band  groove. 

Operation  10:  Turn  Fore  End,  Rough. — This  is  accomplished 
on  a  special  gun  stock  fore  end  turning  lathe.  The  stock  is 
held  in  the  same  manner  as  for  the  previous  operation,  and 
the  turning  is  done  with  a  series  of  cutters  which  are  clamped 
to  a  revolving  cutter-head.  The  cutters  are  about  2  inches 
wide,  and  the  cuts  extend  slightly  beyond  the  previous  rough- 
ing cut  on  the  butt  end. 

Operation  II:  Upot  One  Hide  for  Bearing  Point.s. — This  is 
done  on  a  special  spotting  machine  which  has  a  special  clamp- 


ing fixture,  the  stock  being  lo- 
cated from  the  previously  fin- 
ished top  surface.  The  table 
moves  up  and  down  past  a 
series  of  cutters  which  are 
about  11/4  inch  wide,  and  are 
of  the  circular  solid  blade 
type. 

Operation  12:  Rout  and  Bed 
Barrel  Groove,  and  Rough  In- 
let for  Receiver. — This  opera- 
tion is  performed  on  a  six- 
spindle  barrel  inletting  and 
bedding  machine.  The  first 
series  of  operations  consists 
in  routing  out  the  barrel 
groove  with  an  expanding 
routing  cutter  controlled  by 
taper  guides.  This  makes  the 
groove  in  the  barrel  tapered, 
and  leaves  as  little  stock  as 
possible  to  be  removed  by  the 
finish  bedding  cutters.  The 
next  operation  consists  in 
roughing  out  the  impressions 
for  the  receiver,  which  is  ac- 
complished by  means  of  rout- 
ing cutters  controlled  by 
templets  or  guides.  After  the 
outline  tor  the  receiver  has 
been  rough-routed,  the  barrel 
liedding  is  finished  by  bring- 
ing down  a  long  bar  extend- 
ing the  full  length  of  the 
stock  and  carrying  a  series  of 
blade  cutters  overlapping  each 
other  and  located  spirally.  This  is  fed  directly  down  into  the 
groove  of  the  stock,  and  finishes  the  different  shoulders  to  the 
required  length  and  radius.  For  this  operation  the  stock  is 
held  by  being  clamped  up  against  the  top  surface  and  the 
five  previously  finished  bearing  points. 

Operation  13:  Inspect. — This  is  necessary  to  see  that  every 
operation  has  been  properly  conducted  up  to  this  point. 

Operation  l.'i:  Inlet  for  Receiver  and  Lightening  Cuts. — This 
operation  is  accomplished  on  a  five-spindle  inletting  machine, 
using  the  same  type  of  cutters  as  for  the  previous  inletting 


Original  Blanchard   Lathe  designed  and   built  in  the   Springfield 
Armory  in  1822  by  Thomas  Bla'nchard 
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operation.  In  this  case  tlie  inletting  lor  tlie  receiver  is  fin- 
ished and  the  lightening  cuts  at  the  fore  end  of  the  stock 
are  also  produced. 

Operation  15:  Center  Sides  with  Barret  Groove. — This  is 
done  on  a  vertical  shaping  machine  of  a  special  type,  the  spin- 
dles being  located  close  together.  The  stock  is  clamped  to  a 
special  fixture  which  fits  in  the  barrel  groove.  This  centering 
operation  Is  necessary  to  insure  the  sides  being  parallel  with 


the  barrel  groove,  as  in  some  of  the  previous  operations  the 
sides  were  used  for  locating  points.  In  this  operation  these 
locating  points  are  removed  from  the  side  of  the  stock.' 

Operation  16:  Face  Top  to  Barrel  Center  Line. — This  is  ac- 
complished on  a  vertical  shaping  machine  that  has  one  cutter- 
head.  The  stock  is  located  from  the  barrel  groove  and  one  of 
the  finished  sides. 

Operation   17:  Shape  Top  and  Lower  Edges  of  Butt. — This 
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LAY  OUT  TO   PATTERN 


Fig.  67.     Operations  on  Spanish  Uauser  Rifle  Stoclc  (Continued) 


operation  is  performed  on  a  special  shaping  machine.  The 
stock  is  clamped  in  a  fixture,  and  the  cut  is  made  on  the  butt 
end  so  as  to  get  the  proper  drop  on  the  butt  portion  of  the 
stock  for  the  following  operation. 

Operation  18:  Trim  Butt  and  Fore  End  and  Profile  Butt. — 
This  is  accomplished  on  a  special  combination  vertical  profiler 
and  trimming  saw,  using  a  special  fixture  in  which  the  stock 
is  clamped  from  one  side  and  the  barrel  inlet. 

Operation  19:  Inlet  lor  Butt  Plate  Tang  and  Drill  Butt  Plate 
Holes. — This  is  done  on  a  combination  inletting  and  drilling 
machine  having  three  inletting  spindles  and  one  horizontal 
drilling  spindle.  The  stock  is  clamped  from  one  side  and  the 
barrel  groove,  as  in  the  previous  operation. 

Operation  SO:  Inlet  and  Drill  for  Butt  Sling  Swivel  Block. — 
This  operation  is  accomplished  on  a  three-spindle  inletting 
machine.  The  stock  is  held  in  the  same  manner  as  for  Opera- 
tion 19. 

Operation  21:  Inlet  for  Magazine  and  Trigger  Ouard. — This 


is  accomplished  on  a  five-spindle  inletting  machine,  using  pro- 
filing cutters  which  are  controlled  by  special  former  plates. 

Operation  22:  Inspect. — This  is  necessary  to  see  that  the 
previous  operations  have  been  properly  conducted  before  the 
stock  is  passed  on  to  the  final  machining  operations. 

Operation  23:  Turn  Butt  End,  Finish. — This  operation  is  ac- 
complished in  a  special  gun  stock  copying  lathe,  using  the 
same  type  of  cutters  as  in  the  rough-turning  operation.  The 
turning  is  carried  on  down  to  the  lower  band  spring  seat. 

Operation  2.};  Turn  for  Band  Seats. — This  is  accomplished 
in  a  semi-automatic  gun  stock  lathe,  using  a  fixture  that  holds 
the  stock  from  the  barrel  groove,  and  a  cutter-head  similar  to 
that  used  for  turning  the  fore  end  of  the  stock.  Cams  control 
the  shape  of  the  cut. 

Operation  2.5:  Turn  in  between  Bands. — This  is  done  in  a 
semi-automatic  gun  stock  lathe,  using  a  special  cutter-head  in 
which  the  blades  are  located  in  a  helical  path.  In  this  case  the 
work  is  turned  by  one  straight-in  cut. 


(e)  BAND 


SAW  TO  SHAPE 


(s)  INSPECT 
(?)  BORE  DRIVING  HOLES  IN  BUTT  END 
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(9)  TURN  BUTT  END,  ROUGH 
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(10)  TURN   FORE   END,   ROUGH 
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SPOT  ONE  SIDE  FOR   BEARING   POINTS 


LOCATE  ON  BEARirra  POINTS 


Fig.  59.     Operations  on  Spanish  Mauser  Rifle  Stock   (Contii 
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Operation  26:  Profile  Bolt.  Retaining  Bolt,  and  Cartridge 
Clearance  Cuts. — This  operation  is  accomplished  on  a  three- 
spindle  profiling  machine,  using  profiling  cutters  of  the  regular 
type  and  former  plates  for  controlling  the  movement  of  the 
cutters.    The  stock  is  located  from  the  barrel  groove. 

Operation  27:  Bore  Cleaning  Rod  Hole. — This  is  accom- 
plished on  a  one-spindle  horizontal  boring  machine,  using  a 
special  fixture  (or  holding  the  work  and  an  extension  boring 
tool. 

Operation  iiS:  Drill  Upper  Band  Nose  Plate  Pin  Hole. — This 
is  done  on  a  two-spindle  horizontal  drilling  machine,  the  hole 
being  drilled  from  both  sides. 

Operation  .!9:  Inlet  for  Band  Spring  Catch  Seats. — This 
operation  is  performed  on  a  three-spindle  inletting  machine, 
using  regular  profiling  cutters  controlled  by  former  plates. 

Operation  .11):  Slot  for  Tang  on  Upper  Band  Nose  Plate. — 
This  is  accomplished  on  a  special  grooving  machine,  using  a 
grooving  cutter.     The  table  is  moved  up  past  the  cutter. 


Operation  -it:  Square  Band  Spring  Catch  Slots. — This  is  dons 
on  a  vertical  mortising  machine,  using  a  hollow  chisel  and 
clamping  the  work  in  a  special  fixture. 

Operation  .J.i;  Shape  Arottnd  Sides  of  Butt  End. — This  opera- 
tion is  accomplished  on  a  special  horizontal  shaping  machine. 
The  stock  is  held  to  a  special  former  fitting  in  the  butt  plate 
profiled  outline.  At  the  same  time,  a  roller  on  the  cutter-bar 
operates  on  the  opposite  end  of  the  stock  near  the  point 
which  is  reduced  for  the  "pistol  grip."  The  stock  is  then 
rotated  around  on  top  of  the  cutter-head  by  hand,  and  finished 
off  in  this  manner,  removing  all  the  previous  spiral  tool  marks. 

Operation  .1.1:  Finish-shape  Sides  of  Stock. — This  operation 
is  accomplished  on  a  two-spindle  vertical  shaping  machine, 
using  cutters  of  the  form  type.  The  stock  is  clamped  to  a 
special  fixture  and  located  from  the  top  face  and  barrel  groove. 
This  fixture  carries  a  pattern  that  controls  the  shape  of  the 
stock,  or  Its  position  relative  to  the  cutter-head. 

Operation  J-};  Sqiiare  Corners  in  Receiver  Opening. — This  is 
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Fig.  60.     Operations  on  Spanish  Mauser  Kilio  Stock   (Continued) 
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(23)   TURN    BUTT   END.   FINISH 
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Fig.  61.     Operations  on  Spanish  Mauser  Rifle  Stock   (Continued) 


a  bench  operation  and  consists  in  using  hand  tools  lor  squar- 
ing out  the  corners  previously  left  round  by  the  inletting 
operation. 

Operation  35:  Hand  Scrape. — This  is  also  a  bench  operation, 
consisting  in  using  a  wood  shave  for  finishing  the  stock  at 
those  points  where  the  cutter-heads  have  left  feed  marks.  The 
stock  is  scraped  down  slightly  below  the  depth  of  the  feed 
marks. 

Operation  SH:  Hand  Sandpaper. — This  is  also  a  bench  opera- 
tion, and  consists  in  sandpapering  the  stock,  ready  for 
polishing. 

Operation  .?7.'  Poli.^h. — This  is  accomplished  by  a  cotton 
wheel  rotated  at  a  speed  of  about  5500  surface  feet  per  minute. 
The  surface  of  the  wheel  is  generally  left  plain  for  finishing 
rifle  stocks,  because  a  high  polish  is  not  desired. 

Operation  .iiS.-  Oil. — This  <onslsts  in  dipping  the  stock  in  lin- 
seed oil  and  allowing  the  oil  to  penetrate  about  1/16  inch. 


Operation  .HI:  Wipe. — This  consists  in  drying  oft  all  the  su- 
perfluous oil  and  cleaning  the  stock  with  cotton  waste. 

Operation  .}'/.■  Inspect. — This  is  the  final  inspection  and  con- 
sists in  going  over  all  parts  of  the  stock  to  see  that  it  is  up  to 
the  required  dimensions  and  has  no  imperfections. 

OPERATIONS  ON  HAND  GUARD 

The  hand  guard  is  made  from  the  same  material  as  the  stock, 
and  it  is  often  made  from  stocks  which  have  imperfections  that 
prevent  them  from  passing  inspection;  in  such  cases,  the  stock 
is  cut  up  into  strips  and  used  for  the  hand  guard,  the  imper- 
fect portions  being  thrown  away.  When  this  plan  is  followed, 
the  preliminary  operations  vary  somewhat  from  those  followed 
when  the  hand  guard  is  made  from  blocks  of  the  required  size. 
In  order  to  make  the  following  description  clear,  we  will  start 
with  a  block  of  stock  of  a  sufficient  length  and  width  to  make 
seven  hand  guards.    The  operations  on  this  part  are  somewhat 
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Fig.   62.      Operations  on   Spanish   Mauser  Kifle   Stock    (Continuedl 
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Fig,  63.     Operations  on  Spanish  Uanser  Sifle  Stock  (Contlnned) 


similar  to  those  on  the  stock,  with  the  exception  of  the  in- 
letting  operation.  For  the  finishing  operations  the  groove  and 
top  face  act  as  locating  and  gaging  points. 

Operation  1:  Plane  One  Side  of  Block. — This  operation  is 
accomplished  on  a  16-inch  hand-fed  Jointer,  in  which  a  three- 
blade  type  of  cutter-head  Is  used  to  straighten  up  one  side  of 
the  piece. 

Operation  2:  Rip  to  Seven  Taper  Blanks. — This  is  accom- 
plished by  a  slide-table  saw,  using  a  special  hollow-ground 
saw.  The  table  has  guides  for  controlling  the  dimensions  of 
the  pieces  being  cut  up. 

Operation  3:  Saw  to  Turning  Length. — This  is  done  on  a 
double-ended  or  equalizing  saw  that  cuts  off  both  ends  at 
the  same  time. 

Operation  J^:  Rout  and  Bed  Barrel  Groove. — This  operation 
is  accomplished  on  a  barrel  routing  and  bedding  machine, 
which  is  operated  In  a  somewhat  similar  manner  to  the  ma- 
chine described  for  inlettlng  the  groove  for  the  barrel  in  the 
stock,  with  the  exception  that  it  has  fewer  spindles  and  uses 
a  much  shorter  bedding  cutter-bar. 

Operation  ■'>:  Face  to  Center  Line  of  Barrel  Groove. — This  is 
accomplished  on  a  two-spindle  vertical  shaping  machine,  only 
one  spindle  of  which  is  used.  The  hand  guard  is  held  in  a 
special  fixture  and  the  machining  is  done  with  a  three-blade 
cutter-head. 

Operation  6:  Turn  Outside  Diameter — Two  at  a  Time. — This 
is  done  in  a  semiautomatic  gun  stock  lathe  with  a  special  hold- 
ing fixture  for  holding  two  hand  guards.  These  pieces  are 
gripped  from  the  end  by  a  clamping  device,  and  the  turning 
is  done  with  a  special  cutter-head  having  blades  arranged 
spirally  on  the  head. 

Operation  7:  Cut  Off  Stubs  to  Length. — This  operation  is  ac- 
complished on  a  double-ended  equalizing  saw,  using  a  special 
fixture  for  holding  the  work.  The  stubs  are  cut  off  so  as 
to  bring  the  hand  guard  to  approximately  the  required  length. 
The  stubs  were  used  in  the  previous  operation  for  clamping 
the  two  pieces  to  the  holding  fixture  while  turning  the  external 
diameter. 

Operation  8:  Oaine  Sight  Slide  Clearance  Flat. — This  is  ac- 
complished on  a  single-head  semi-automatic  gaining  machine 
in  which  the  work  is  held  in  a  special  fixture,  and  the  flat  is 
cut  with  a  series  of  cutters  held  in  a  special  cutter-head. 

Operation  9:  Groove  Sigliting  Clearance. — This  operation  is 
also  accomplished  on  a  gaining  machine,  using  a  special  fix- 
ture for  holding  the  work  and  a  special  cutter-head. 

Operation  10:  Inlet  for  Sight  JSase.— This  is  done  on  a  three- 


spindle  inletting  machine,  using  a  special  fixture  for  holding 
the  work. 

Operation  11:  Square  Out  Corners  for  Sight  Base. — This 
operation  is  accomplished  on  the  bench  by  means  of  hand  tools. 
While  the  corners  are  being  squared  out,  the  groove  in  the 
front  end  of  the  guard  for  clearing  the  stock  mortise  band  is 
also  finished. 

Operation  12:  Gaine  Stock  Mortise  Band  Clearance. — This  is 
accomplished  on  a  gaining  machine  of  the  single-head  semi- 
automatic type  in  which  the  work  is  held  in  a  special  fixture 
and  the  cutting  is  done  with  a  three-blade  cutter-head. 

Operation  13:  Hand  Sandpaper. — This  is  done  on  the  bench 
and  consists  in  sandpapering  the  hand  guard  with  No.  0  sand- 
paper. 

Operation  l.'i:  Polish. — This  operation  is  accomplished  in  a 
polishing  lathe  with  a  cotton  wheel  rotated  at  5500  surface 
feet  per  minute.    No  polishing  material  is  used  on  the  wheel. 

Operation  15:  Oil. — This  consists  in  dipping  the  hand  guards 
into  tanks  and  allowing  them  to  remain  immersed  until  the 
linseed  oil  has  soaked  in. 

Operation  lH:  Wipe. — This  consists  in  wiping  off  the  excess 
linseed  oil  with  cotton  waste. 

Operation  17:  Inspect. — This  consists  in  giving  the  hand 
guard  a  final  inspection  for  size  and  other  defects. 

In  the  preceding  description,  it  will  be  noticed  that  no 
reference  was  made  to  machine  sandpapering.  In  the  general 
wood-working  industry,  there  are  two  principal  methods  used 
for  this  work.  One  consists  in  using  a  drum  to  which  sand- 
paper is  fastened;  this  can  only  be  used  for  sandpapering  por- 
tions that  are  straight,  and  not  of  irregular  outline.  The  other, 
which  is  known  as  the  strap  method,  makes  use  of  a  belt 
mounted  on  pulleys  which  can  be  adjusted  to  keep  the  belt 
taut.  The  exposed  surface  of  this  belt  is  coated  with  special 
sand  crystals  of  the  desired  "grain."  The  first  method  has 
been  used  with  success  for  sandpapering  the  fore  end  of  rifie 
stocks,  and  in  some  cases  the  second  method  has  been  used  for 
sandpapering  the  irregular  surfaces  of  the  stock.  In  connec- 
tion with  the  manufacturing  operations  outlined,  neither  of 
these  methods  has  been  recommended  for  the  reason  that  the 
specifications  for  military  rifle  stocks  are  more  exacting  as 
regards  interchangeability  than  as  regards  surface  finish.  An 
endeavor  is  made  as  far  as  possible  to  do  all  the  machining 
by  the  cutters,  which  leaves  little  or  no  feed  marks,  and  then 
to  smooth  the  upper  surfaces  by  hand  with  sandpaper.  This 
is  to  prevent  gouging  of  the  stock,  which  sometimes  occurs 
when  using  the  belt  sandpapering  method. 


OPERATIONS  ON  BUTT  PLATE 


HE  butt  plate  (see  Kig.  66)  is  made  from  a  forg- 
ing of  gun  steel.  This  part  can  either  be  pro- 
duced by  forging  direct  or  can  be  made  from  a 
blank  upset  in  a  power  upsetting  and  forging 
machine;  the  latter  method  has  been  adopted 
in  this  case.  After  blanking  and  upsetting,  the 
upset  part  is  again  heated  and  bent  to  shape,  after  which  it  is 
annealed  and  pickled.  As  the  inner  surfaces  of  this  butt  plate 
which  lie  next  to  the  stock  are  not  machined,  a  second  forging 
is  necessary.  This  is  done  with  the  work  at  a  temperature 
of  about  900  degrees  F.  The  part  is  then  allowed  to  cool  off 
gradually,  ready  for  machining.  The  first  machining  opera- 
tions consist  in  drilling  and  reaming  the  screw  holes  which 
act  as  locating  and  gaging  points  for  subsequent  operations. 

Operation  1 :  Blank. — This  operation  is  accomplished  on  a 
No.  5  "Stiles"  punch  press,  using  a  blanking  punch  and  die. 

Opeiation  2:  Upset,  Hot. — This  is  accomplished  on  a  2-inch 
upsetting  and  forging  machine,  using  the  ordinary  type  of 
gripping  dies.     The  work  is  heated  to  about  1600  degrees  P. 

Operation  3:  licnd.  Hot. — This  is  done  on  a  No.  5  "Stiles" 
punch  press,  using  a  bending  punch  and  die.  For  bending,  the 
piece  is  heated  to  about  1200  degrees  F. 

Operation  .'/:  Anneal  and  Picfc/c.^See  "Anneal"  and  "Pickle." 

Operation  o:  Re-strike,  Hot.— This  operation  is  performed  on 
an  800-pound  drop-hammer,  and  consists  in  re-striking  the  part 
so  as  to  smooth  up  the  inner  surface  and  make  machining  un- 
necessary.   The  work  is  heated  not  higher  than  900  degrees  F. 

Operation  (i:  Drill,  lieam  and  Countersink  Screw  Holes. — • 
This  is  accomplished  on  a  three-spindle  sensitive  drilling  ma- 
chine, using  a  special  jig  with  feet  on  two  sides. 

Operation  7:  Profile  Contour,  Rough  and  Finish. — This  is 
done  on  a  two-spindle  profiling  machine,  using  a  special  fix- 
ture and  a  roughing  and  finishing  profiling  cutter. 

Operation  S:  Mill  Circular  Surface  on  Tang. — This  is  accom- 
plished on  a  Lincoln  type  milling  machine  with  a  special  fix- 
ture that  holds  two  pieces.    Two  form  milling  cutters  are  used. 

Operation  9:  Profile  Outline  on  Tang,  Rough  and  Finish. — 
This  operation  is  performed  on  a  two-spindle  profiling  ma- 
chine, using  a  special  fixture  for  holding  the  work   with  the 


tang  in  a  horizontal  position.  This  necessitates  using  profiling 
cutters  that  are  larger  at  the  lower  end  than  at  the  shank. 
Operation  10:  Profile  Rear  End  Form.  Rough  and  Finish. — 
This  is  accomplished  on  a  two-spindle  profiling  machine,  using 
a  special  fixture  provided  with  a  guide  which  controls  the 
movement  of  the  profiling  cutters.  The  cutters  are  about  1% 
inch  In  diameter,  and  have  tangs,  the  regular  profiling  pins 
not  being  used. 

TABLE  XXIX.    OPERATIONS  ON  BUTT  PLATE -PART  NO.  38 
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SO 
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TABLE  XXIX.     OPERATIONS  ON  BUTT  PLATE-(CONTINUED)  TABLE   XXX.     OPERATIONS  ON  SEAR    PART  NO.  39 
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14 
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" 

.. 

See 

ext 

Operation  11:  Stamp. — The  number  is  stamped  on  the  part. 

Operation  12:  File  and  Burr. — This  is  a  hand  operation,  con- 
sisting in  removing  the  burrs  and  sharp  corners. 

Operation  13:  Polish. — See  "Polish." 

Operation  1.',:  Blue. — See  "Blue — Niter  Process." 
OPERATIONS  ON  SEAR 

The  sear  (Pig.  33,  April  Machinery)  must  be  hardened  and 
tempered   and    is   made   from    crucible   or   lockwork   steel   as 
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shown  in  Table  IV.  The  first  operation  is  to  shear  off  pieces 
of  the  required  length  from  a  7/8  by  9  16  inch  rectangular 
bar  of  hot-drawn  stock.  The  piece  is  then  finish-milled  on  one 
side  and  rough-milled  on  the  bottom,  after  which  it  is  finish- 
milled  on  the  opposite  side.  The  sides  and  the  bottom  then 
act  as  locating  surfaces  while  milling  the  top.  The  bottom  and 
top  are  then  finish-milled  and  in  the  subsequent  machining  and 
gaging  operations  the  sides  and  the  bottom  surfaces  act  as  the 
locating  points.  For  feeds,  speeds,  production,  etc.,  see  Table 
XXX. 

Oprratioti  I:  Cut  Off  to  Length. — This  operation  is  accom- 
plished on  a  punch  press,  using  a  shearing  punch  and  die.  The 
press  is  operated  at  about  sixty  strokes  a  minute. 

Operation  .i:  Mill  Right-hand  Side. — This  is  done  on  a  Lin- 
coln type  milling  machine,  using  a  quick-acting  vise  with  spe- 
cial jaws.  The  jaws  are  made  to  hold  two  pieces  and  formed 
milling  cutters  mill  the  side  surfaces  and  the  curve  on  each  end. 

Operation  .i:  Mill  Bottom  Surface.  Rough. — This  operation  is 
performed  on  a  Lincoln  type  milling  machine,  using  a-  quick- 
acting  vise  with  special  jaws  that  hold  two  pieces.  Three 
milling  cutters  are  used  for  each  piece,  six  being  held  on  the 
arbor  at  once. 

Operation  .);  Mill  Left-hand  Side. — This  is  similar  to  Opera- 
tion 2. 
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Operation  5:  Mill  Top  Surface  and  Projecting  Lugs,  Rough. — 
This  operation  is  accomplislied  on  a  Lincoln  type  milling  ma- 
chine, using  a  quick-acting  vise  with  special  Jaws  that  hold 
two  pieces.    Formed  milling  cutters  are  used. 

Oueralion  (J:  Mill  Bottom  Surface,  Finish. — This  is  similar 
to  Operation  3. 

Operation  7:  Mill  Top  Surface  and  Projecting  Lugs,  Finish. — 
This  is  accomplished  in  a  similar  manner  to  Operation  5. 

Operation  8:  Spline-mill  Fulcrum  Slot. — This  is  accomplished 
on  a  Pratt  &  Whitney  spline  milling  machine,  using  a  special 
fixture  that  holds  two  pieces. 

Operation  9:  Spline-mill  Trigger  Slot. — This  is  done  on  a 
Pratt  &  Whitney  spline  milling  machine,  using  a  special  fix- 
ture.   The  milling  is  done  with  flsh-tail  cutters. 

Operation  JO:  Mill  Top  and  Angles  on  Front  Tooth. — This 
is  accomplished  on  a  hand  milling  machine,  using  form  mill- 
ing cutters.    A  special  fixture  is  used  that  holds  two  pieces. 

Operation  11:  Profile  Sides  and  Radius  of  Cocking-tooth. — 
This  operation  is  accomplished  on  a  one-spindle  profiling  ma- 
chine, using  a  special  former  plate. 

Operation  12:  Shave  Trigger  Slot. — This  is  accomplished  on 
a  Pratt  &  Whitney  vertical  bench  shaving  machine,  using  a 
special  fixture. 

Operation  lii:  Hollow-mill  Lower  Projection  and  Front  Tooth. 
— This  operation  Is  performed  on  a  two-spindle  drilling  ma- 
chine. A  special  Jig  is  used  to  hold  the  piece  with  bushings 
to  receive  and  locate  the  hollow-milling  tools. 

Operation  l.'i:  Drill  and  Bottom  Spring  Seat,  and  Drill  and 
Ream  Trigger  and  Sear  Pin  Holes. — These  operations  are  ac- 
complished on  a  four-spindle  sensitive  drilling  machine,  using 
a  special  Jig  for  holding  the  piece. 

Operation  15:  Stamp. — This  operation  consists  in  stamping 
the  number  on  the  part  by  hand. 

Operation  16:  File  and  Burr. — This  is  a  hand  operation. 

Operation  17:  Harden  and  Temper. — See  "Harden"  and 
"Temper." 

Operation  18:  Tumble. — See  "Tumble." 

OPERATIONS  ON  TRIOGER 

The  trigger  (see  Pig.  33,  April  Machinery)  is  made  from 
crucible  or  lockwork  steel  and  is  hardened  and  tempered. 
The  top  end  is  tempered  just  enough  to  relieve  the  strain,  and 
the  finger  piece  is  drawn  to  a  dark  blue.  The  first  machining 
operation  consists  in  cutting  out  blanks  of  the  required  size 


TABLE  XXXI.    OPERATIONS  ON  TRIGGER— PART  NO.  40 


(T)   BLANK 


@  SURFACE  GRIND  BOTH  SIDES 


(tILL  REAR   FORM 


(?)  MILL  FRONT  FOR\ 


© 


MILL  STOP  LUG 


Operation         Mach.  Used     Tool  or  Flitore     ■"  | 


No.  S  pnncb 
presa 
Blanchard 
surf,  ifrlnder 


.Min    rear 
form  \ 

Drill    and 

a  pin   hole  i 

Mill  front 
form 
MlU  top 
form,  rongh 
and  flnleh 
Mill  stop   lug 


JBlanklne  1 

punch  and  die 
Magnetic  chuck 


Spec,  rise  and 
Jaws 

Spec,  jie 


Profile  ser- 
rations in 
finger  piece 
Stamp 

File   and    burr 
Polish 


Temper 


Lincoln  type 
mill.  mach. 
Lincoln  type 
mill.    mach. 

Hand    mill. 

mach. 

Two  spindle 

profiling 

mach. 

Onc-spindle 

profiling   mach, 

Itonch  work 
Ken  oh  work 
Polishing   lathf 


Spec,    vise   and 

Jaws 

Spec.    Tise   and 

jawa 

Spec.    Tlse   and 

Jaws 

Spec.    flxt. 

holds   two 

pieces 

Spec.  flzt. 

holds  two 

pieces 

Hand  stamps 

F^Ies 

Leather  cot. 

wheels 


!! Leather  cot. 

wheels 
Tongs 


4S00 

4s6o 


Band 

1000 

text 

250 

0.032 

60 

Hand 

70 

0.032 

CO 

0.032 

60 

Hand 

70 

Hand 

4S 

Hand 

60 

2.'.0 
60 
40 

200 
BO 

1 
1     "" 

40 
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rig.  65.     Operatii 


and  shape,  leaving  about  1/32  inch  for  finishing  by  milling. 
The  blanks  are  then  ground  on  both  sides,  after  which  the 
rear  form  is  milled.  The  trigger  pin  hole  is  then  drilled 
and  reamed.  The  trigger  pin  hole  and  rear  surface  act  as 
locating  points  for  the  subsequent  machining  and  gaging 
operations.  For  additional  details  on  feeds,  speeds  and  pro- 
duction, see  Table  XXXI.  The  sequence  of  operations 
is  illustrated  in  Fig.  65. 

Operation  1:  Blank. — This  is  accomplished  on  a 
No.  5  "Stiles"  punch  press,  using  a  punch  and  die 
made  from  a  high-grade  tool  steel,  such  as  "purple 
Label  Styrian."  The  stock  is  cut  into  strips  of  about 
five  feet  in  length  and  is  reversed  after  running 
through  once,  being  fed  by  hand.  Stock  of  a  width 
slightly  greater  than  the  length  of  the  trigger  is  used, 
and  by  reversing  the  stock  considerable  material  Is 
saved  owing  to  the  irregular  shape  of  the  part. 

Operation  2:  Surface-grind  Both  Sides. — These 
operations  are  accomplished  on  a  Blanchard  vertical 
surface  grinder,  which  holds  175  pieces  on  the  mag- 
netic chuck.  The  wheel  is  16  inches  in  diameter  by 
114  inch  rim,  grain  24,  grade  ^  silicate,  corundum, 
operating  at  4190  feet  surface  speed  per  minute.  The 
table  speed  is  13  R.  P.  M.,  roughing;  5  R.  P.  M.,  finish- 
ing. The  down  feed  of  the  wheel  is  0.001  inch  per 
revolution  of  the  table.  The  amount  of  material  re- 
moved from  each  side  is  0.015  to  0.030.  The  limits 
are  ±  0.001  inch.  The  piece  is  ground  with  a  taper 
on  each  side  of  about  0.004  inch. 

Operation  3:  Mill  Rear  Form.— This  is  done  on  a 
Lincoln  type  milling  machine,  using  a  quick-acting 
vise  with  special  Jaws  that  hold  two  pieces.  Two  ec- 
centrically relieved  high-speed  milling  cutters  are 
used. 

Operation  4:  Drill  and  Ream  Pin  Hole. — This  opera- 
tion is  performed  on  a  two-spindle  sensitive  drilling 
machine,  using  an  open  type  of  Jig  with  legs  on  both 
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TABLE  XXXII.    OPERATIONS  ON  MISCELLANEOUS 
SCREWS.  PINS.  ETC. 
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sides  so  that  the  drilling  can  be  done  from  one  side  and  the 
reaming  from  the  other. 

Operation  5:  Mill  Front  Form. — This  is  accomplished  in  a 
similar  manner  to  Operation  3. 

Operation  6:  Mill  Top  Form,  Rough  and  finish.— This  is 
done  on  a  Lincoln  type  milling  machine,  using  a  quick-acting 
vise  with  special  jaws  that  hold  two  pieces.  The  pieces  are 
roughed  in  one  side  of  the  vise  and  finished  in  the  other. 

Operation  7:  Mill  Stop  Lug.— This  operation  is  accomplished 
on  a  hand  milling  machine,  using  a  quick-acting  vise  that  has 
special  jaws. 

Operation  8:  Profile  Finger  Piece  Radius. — This  is  accom- 
plished on  a  two-spindle  proflling  machine,  using  a  roughing 
and  finishing  cutter.  Two  pieces  are  held  In  the  fixture  at 
one  time,  and  roughing  and  finishing  cuts  are  taken  from  each. 


Operation  9:  Profile  Serrations  in  Finger  Piece. — This  is  per- 
formed on  a  one-spindle  profiling  machine,  using  a  special  fix- 
ture that  holds  two  pieces.  The  cutter  is  shaped  somewhat 
like  a  hob,  having  a  series  of  concentric  teeth  located  on  its 
periphery. 

Operation  10:  Stamp. — This  is  a  hand  operation,  consisting 
in  stamping  the  numbers  on  the  part. 

Operation  11:  File  and  Burr. — This  consists  in  removing  the 
burrs  and  sharp  corners  from  the  part. 

Operation  12:  Polish. — See  "Polish." 

Operation  1.3:  Harden. — See  "Harden." 

Operation  i,};  Polish. — See  "Polish." 

Operation  l.'j:  Temper. — In  this  operation  the  pieces  are 
dipped  in  a  niter  bath  with  the  finger  piece  down.  They  are 
held  in  a  pair  of  tongs,  and  one  piece  is  dipped  at  a  time  and 
allowed  to  remain  in  the  bath  until  the  top  part  of  the  trigger 
has  reached  a  light  straw  color.  It  is  then  removed  and  im- 
mersed in  water  or  oil. 

OPERATIONS  ON    BUTT  SLING  SWIVEL  BLOCK 

The  butt  sling  swivel  block  (see  Fig.  66)  is  made  from  a 
hot-drawn  bar  of  gun  steel  7/16  inch  thick  by  1  3/4  inch  wide. 
The  most  economical  method  of  making  this  part  is  to  rough 
out  strips  to  the  approximate  shape  and  then  cut  them  up  into 
blocks  of  a  width  slightly  greater  than  that  of  the  finished 
piece.  For  making  this  particular  part,  strips  5  9/32  inches 
long  are  used.  These  are  cut  up  in  a  cutting-off  machine,  and 
the  first  machining  operation  consists  in  milling  the  top  sur- 
face. Then  the  bottom  surface  is  milled  and  the  strips  are 
milled  on  the  ends  and  cut  up  into  eight  pieces.  The  holes  are 
now  drilled  and  reamed,  the  screw  holes  acting  as  locating 
points  for  the  subsequent  machining  operations.  For  speeds, 
feeds  and  production,  see  Table  XXXIII. 

Operation  1:  Cut  Off  to  5  9/32  Inch  Lengths. — This  operation 

TABLE  XXXin.     OPERATIONS  ON  BUTT  SLING  SWIVEL 
BLOCK-PART  NO.  51 


Operation  Mach.  ITsed     Tool  or  Fixtnre 


Cut  off  to 

5  9/32-incb 

lengths 

Mill    right- 
hand  edge  of 

strip 

Mill   left-hand 

edge  of  strip 

Mill    top 

surface  of 

strip 

Mill  bottom 

surface  of 

strip 

Out  op  Into 

eight  pieces 

l>rlll     and 

ream    screw 

holes,    swivel 

hole    and 
wivel    pin 

hole 

Proflle   out- 
rough 

and    finish 
roflle  bot- 
)ni  surface, 
gh  and 


ta 


00b 


i 

1. 

ft* 

^f. 

r  5 

It 

h 

Lincoln  type 
mill.  mach. 
Lincoln  t.vpe 
mill.    mach. 


Lincoln  tjpe 
mill.    marh. 
Sll-splndle 
sensitive    drill, 
mach. 


Spec,  vise 

Jaws 

Special  Bit. 

holds    two 

strips 

Special  fixt. 

holds    two 

strips 

Vise  jaws:  hold 

four  strips 

Drill  Jig 


tinish 


One-spindle 

sensitive    drill. 

mach. 

Bench    work 

Polishing 

lathe 

Xltor    bath 


Hand  stamps 
Leather  cov. 
wheels 


40 

0.060 

1 
480 

60 

O.WO 

960 

GO 

O.MO 

960 

60 

0.010 

240 

60 

0.040 

240 

BO 

0.032 

400 

30^60 

Hand 

28 

70 

Hand 

SO 

70 

Hand 

25 

50 

Hand 

60 

6000 

Band 

250 
75 

Seete 

May,  1916 


MACHINERY 


775 


Fig. 


Miscellaneous  Farts  used  on  Spanish  Mauser  Rifle 


is  accomplished  on  a  cutting-off  machine,  using  a  high-speed 
steel  inserted-tooth  cutter.  Six  pieces  are  held  in  the  vise 
at  one  time. 

Operation  2:  Mill  Right-hand  Edge  of  Sirip.— This  is  accom- 
plished on  a  Lincoln  type  milling  machine,  holding  six  strips 
in  special  vise  Jaws,  and  milling  lengthwise  of  the  strip. 

Operation  3:  Mill  Left-hand  Edge  of  Strip. — This  is  similar 
to  Operation  2. 

Operation  I,:  Mill  Top  Surface  of  Strip. — This  operation  is 
accomplished  on  a  Lincoln  type  milling  machine,  using  a 
special  fi.xture  that  holds  two  strips. 

Operation  5:  Mill  Bottom  Surface  of  Strip. — This  Is  similar 
to  Operation  4,  except  that  form  milling  cutters  are  used. 

Operation  6:  Cut  Up  into  Eight  Pieces. — This  is  accom- 
plished on  a  Lincoln  type  milling  machine,  using  a  special  vise 
with  special  jaws  that  hold  four  strips.  The  Jaws  are  cut 
out  so  that  the  saws  used  for  cutting  up  the  strips  pass  through 
them.  At  the  same  time,  the  ends  of  the  strips  are  milled. 
Operation  7:  Drill  and  Ream  Screw  Holes,  Swivel  Hole  and 
Swivel  Pin  Hole. — These  operations  are  accomplished  on  a  six- 
spindle  sensitive  drilling  machine,  using  a  special  jig  of  the 
invertible  type  with  feet  on  three  sides. 

Operation  8:  Profile  Outline,  Rough  and  Finish. — This  is 
done  on  a  two-spindle  profiling  machine,  using  a  special  mag- 
netic fixture  for  holding  the  work.  The  work  is  located  from 
the  two  screw  holes.  Two  profiling  cutters  are  used,  one  of 
which  is  straight  and  the  other  tapered. 

Operation  9:  Profile  Bottom  Surface,  Rough  and  Finish. — 
This  operation  is  accomplished  on  a  two-spindle  profiling  ma- 
chine, using  roughing  and  finishing  profiling  cutters.  The 
work  is  held  on  a  special  fixture  designed  to  hold  the  work 
magnetically.  Roughing  and  finishing  cuts  are  taken  from 
this  surface. 

Operation  JO:  Countersink  Scrctv  Holes. — This  Is  done  on 
a  one-spindle  sensitive  drilling  machine,  using  a  special  open 
jig  for  holding  the  work. 

Operation  11:  Stamp. — This  consists  in  stamping  the  num- 
ber on  the  part. 

Operation  12:  Polish. — See  "Polish." 

Operation  13:  Blue. — See  "Blue — Niter  Process." 

OPERATIONS  ON  LOWER  BAND 
The  lower  band  (see  Fig.  G6)  is  drop-forged  from  a  Y^  by  1 
inch  rectangular  hot-drawn  bar  of  gun  steel.  After  drop- 
forging,  the  part  is  trimmed,  annealed  and  pickled,  then  both 
sides  are  ground  on  a  vertical  surface  grinder,  after  which 
the  hole  Is  broached.  In  the  subsequent  operations,  one  face 
and  the  hole  act  as  locating  points.  For  additional  details  on 
feeds,  speeds  and  production,  see  Table  XXXIV. 

Operation  1:  Drop-forge  and  Trim. — This  operation  is  ac- 
complished by  an  800-pound  drop-hammer,  using  forging  dies, 
and  the  trimming  is  done  in  a  trimming  press,  using  trimming 
punches  and  dies. 

Operation  2:  Anneal  and  Pickle. — See  "Anneal"  and  "Pickle." 
Operation  S:  Grind  Both  Sides. — This  is  done  on  a  Blanchard 
vertical  surface  grinder,  which  holds  eighty  pieces  on  the 
chuck  at  one  time.  The  wheel  is  IG  inches  in  diameter,  IVi 
inch  rim,  grain  24,  grade  1,  silicate  corundum,  operating  at 
4190  surface  feet  per  minute.  The  feed  of  the  table  Is  13 
R.  P.  M.,  roughing;  5  R.  P.  M.,  finishing.  The  down  feed  of 
the  wheel  is  0.0012  inch  per  revolution  of  the  table,  and  from 
0.015  to  0.020  inch  is  removed  from  each  side. 

Operation  .};  Broach  Hole. — This  operation  is  performed  on 
a  Lapointe  duplex  broaching  machine,  using  a  special  fixture 
that  holds  two  pieces.  Two  broaches  are  required  to  finish 
the  work. 


Operation  5:  Profile  Outline,  Rough  and  Finish. — This  is  ac- 
complished on  a  two-spindle  profiling  machine,  using  a  special 
fixture  for  holding  the  work,  and  two  form  cutters,  one  for 
roughing  and  the  other  for  finishing. 

Operation  6:  Profile  Groove  on  Outline. — This  is  done  on 
one-spindle  profiling  machine,  using  a  special  fixture  for  hold- 
ing the  work  and  a  special  cutter  for  cutting  the  groove. 

Operation  7:  Mill  Radius  on  Lug. — This  operation  is  accom- 
plished on  a  Lincoln  type  milling  machine,  using  a  special 
fixture  that  holds  two  pieces,  and  form  milling  cutters. 

Operation  8:  Straddle-mill  Swivel  Lug  and  Mill  Slot. — This 
is  done  on  a  Lincoln  type  milling  machine,  using  a  special 
fixture  that  holds  two  pieces. 

Operation  9:  Mill  Remainder  of  Outline.— This  is  accom- 
plished on  a  hand  milling  machine,  using  a  special  radial  fix- 
ture that  holds  one  piece. 

Operation  10:  Mill  Spring  Catch  Locking  Slot. — This  opera- 
tion is  accomplished  on  a  hand  milling  machine,  using  a  spe- 
cial fixture  that  holds  one  piece.  The  cutter-spindle  is  dropped 
down  into  the  work  without  traversing  the  table. 

Operation  11:  Drill,  Counterbore  and  Ream  Swivel  Screw 
Hole. — This  is  done  on  a  three-spindle  sensitive  drilling  ma- 
chine, using  a  special  jig  for  holding  the  work. 

Operation  12:  Tap  Swivel  Screiv  Hole. — This  is  accomplished 
on  a  bench  tapping  machine,  using  a  special  fixture  tor  holding 
the  work. 

TABLE  XXXIV.     OPERATIONS  ON  LOWER  BAND- 
PART   NO.    .54 
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Operation  13:  Saw  Cut  Slot— This  operation  is  performed  on 
a  hand  milling  machine,  using  a  special  fixture  that  holds  one 
piece. 

Operation  IJ,:  Stamp.— This  consists  in  stamping  the  num- 
ber on  the  part. 

Operation -lij:  File  and  Burr. — This  consists  In  removing  all 
the  sharp  corners  and  burra. 

Operation  16:  Polish. — See  "Polish." 

Operation  17:  Blue. — See  "Blue — Niter  Process." 

OPERATIONS  ON  LOWER  BAND  SPRING  CATCH 

The  lower  band  spring  catch  (see  Fig.  66)  Is  drop-forged 
from  a  %  by  %  Inch  rectangular  hot-drawn  bar  of  crucible 
or  lockwork  steel.  Two  heats  are  necessary,  the  first  being  a 
breaking-down  operation  and  the  second  a  flnish-forging  opera- 
tion. After  forging,  trimming,  annealing  and  pickling,  the 
part  is  ready  for  machining.  The  first  operation  is  to  grind 
both  sides  on  a  Blanchard  vertical  surface  grinder,  providing 

TABLE  XXXV.    OPERATIONS  ON  LOWER  BAND  SPRING 
CATCH-PART  NO.   55 
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ing  machine,  using  a  special  fixture  that  holds  four  pieces. 
The  jaws  of  this  fixture  are  cut  away  to  clear  the  cutters  used 
in  facing  off  both  ends  of  the  pieces. 

Operation  5:  Mill  Bottom  Surface. — This  Is  done  on  a  Lin- 
coln type  milling  machine,  using  a  special  fixture  that  holds 
two  pieces.  The  cut  is  made  lengthwise  of  the  piece  by  form 
cutters. 

Operation  6:  Mill  Locking  Catch  Slot. — This  operation  Is  ac- 
complished on  a  hand  milling  machine,  using  a  special  rotary 
fixture  that  holds  one  piece. 

Operation  7;  Mill  Locking  Catch  Radius  and  Bevel  End. — 
This  is  done  on  a  hand  milling  machine,  using  a  special  rotary 
fixture  that  holds  one  piece. 

Operation  S:  Drill  and  Tap  Cleaning  Rod  Hole. — This  opera- 
tion is  performed  on  a  two-spindle  sensitive  drilling  machine, 
using  a  tapping  attachment. 

Operation  9:  Bend. — This  is  done  in  a  bench  bending  fixture. 

Operation  10:  Stamp. — This  is  a  hand  operation,  consisting 
in  stamping  the  number  on  the  part. 

Operation  11:  File  and  Burr. — This  is  a  hand  operation. 

Operation  12:  Harden  and  Temper. — See  "Harden"  and 
"Temper." 

Operation  13:  Polish. — See  "Polish." 

Operation  l.'i:  Blue. — See  "Blue — Niter  Process." 

OPERATIONS  ON  LOWER  BAND  SWIVEL 

The  lower  band  swivel  (see  Fig.  66)  can  be  most  satisfac- 
torily made  from  two  pieces  by  electric  welding.  The  first 
operation  consists  in  making  the  swivel  ring  on  a  wire  form- 
ing machine,  the  top  part  of  the  swivel  being  cut  out  in  a 
punch  press.  Following  electric  welding,  the  projecting  lug 
is  straddle-milled  and  the  hole  is  then  drilled  and  reamed. 
For  additional  details,  such  as  feeds,  speeds  and  production, 
see  Table  XXXVI. 

Operation  I:  Cut  Off  and  Bend  Part  A  to  Shape. — This  opera- 
tion is  accomplished  in  an  automatic  wire-forming  machine. 
Cold-rolled  wire  of  the  correct  diameter  is  fed  into  the  ma- 
chine, cut  oft  and  bent  to  shape  in  one  operation. 

TABLE  XXXVI.    OPERATIONS  ON  LOWER  BAND 
SWIVEL -PART  NO.  56 


a  surface  for  milling  the  top  outline  and  cleaning  rod  projec- 
tion. This  surface  and  the  finished  sides  then  act  as  locating 
points  for  the  subsequent  machining  and  gaging  operations. 
For  additional  details  on  feeds,  speeds  and  production,  see 
Table  XXXV. 

Operation  1:  Drop-forge  and  Trim. — This  operation  is  accom- 
plished on  an  800-pound  drop-hammer,  using  forging  dies,  the 
trimming  being  done  on  a  trimming  press  with  trimming 
punches  and  dies.  Two  forging  heats  are  necessary  to  com- 
plete this  part. 

Operation  2:  Anneal  and  Pickle. — See  "Anneal"  and  "Pickle." 

Operation  3:  Grind  Both  Sides. — This  is  accomplished  on  a 
Blanchard  vertical  surface  grinder,  holding  eighty  pieces  on 
the  magnetic  chuck.  The  wheel  is  16  inches  in  diameter,  1V4 
inch  rim,  grain  30,  grade  ^'4,  silicate  corundum,  operating  at 
4190  surface  feet  per  minute.  The  table  speed  is  17  R.  P.  M., 
roughing;  5  R.  P.  M.,  finishing.  The  down  feed  of  the  wheel 
is  0.001  inch  per  revolution  of  the  table.  The  amount  removed 
from  each  side  is  0.010  to  0.020  inch. 

Operation  4:  Mill  Top  Outline,  Cleaning  Rod  Projection  and 
Ends. — This  operation  is  accomplished  on  a  Lincoln  type  mill- 
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Operation  2:  Butt-weld  Ends  of  Part  A. — This  is  done  by  an 
electric  butt-welding  machine  of  the  chain  welding  type,  in 
which  the  electrodes  are  presented  at  an  angle  to  the  work. 

Operation  3:  Mill  Off  Fins  Left  after  Welding  on  Part  A. — 
This  is  accomplished  on  a  hand  milling  machine,  using  a 
special  fixture  that  holds  two  pieces,  and  locating  the  work  and 
gripping  it  from  the  loop  hole. 

Upiriition  -};  Punch  Out  Part  B  to  Shape. — This  operation  is 
performed  on  a  punch  press,  using  a  punch  and  die. 

Operation  5:  Butt-weld  Parts  A  and  B. — This  is  accomplished 
by  a  butt-welding  machine,  using  special  shaped  clamping 
electrodes. 

Operation  6:  Mill  Contour  on  Right-hand  Side  of  Ltcg. — This 
is  done  on  a  hand  milling  machine,  using  a  special  fixture  that 
holds  one  piece,  and  a  form  milling  cutter. 

Operation  7;  Mill  Contour  on  Left-liand  Side  of  Lug. — This 
is  similar  to  Operation  6. 

Operation  S:  Straddle-mill  Lug. — This  operation  is  accom- 
plished on  a  hand  milling  machine,  using  a  rotary  fixture  and 
a  straddle-milling  cutter. 

Operation  i):  Drill  and  Ream  Hole. — This  is  done  on  a  two- 
spindle  sensitive  drilling  machine,  using  a  jig  tor  holding  the 
work. 

Operation  10:  Stamp. — This  is  a  hand  operation,  consisting 
in  stamping  the  number  on  the  part. 

Operation  J  I:  File  and  Burr. — This  is  a  hand  operation. 

Operation  12:  Polish. — See  "Polish." 

Operation  13:  Blue.- — See  "Blue — Niter  Process." 

OPERATIONS  ON  UPPER  BAND 
The  upper  band  (see  Fig.  66)  is  drop-forged  from  a  %-inch 
square  hot-drawn  gun  steel  bar,  then  trimmed,  annealed  and 
pickled.  The  first  machining  operation  consists  in  grinding 
both  sides  on  a  Blanchard  vertical  surface  grinder,  after  which 
the  hole  is  broached,  two  pieces  being  broached  at  a  time.  The 
hole  and  the  ground  sides  act  as  locating  and  gaging  points 
for  the  subsequent  machining  operations.  For  additional  de- 
tails on  feeds,  speeds  and  production,  see  Table  XXXVII. 

Operation  1:  Drop-forge  and  Trim. — This  operation  is  per- 
formed on  an  800-pound  drop-hammer,  using  drop-forging  dies, 
the  trimming  being  done  in  a  trimming  press. 

Operation  2:  Anneal  and  Pickle. — See  "Anneal"  and  "Pickle." 
Operation  3:  Grind  Both  Sides. — This  is  accomplished  on  a 
Blanchard  vertical  surface  grinder,  holding  eighty  pieces  on 
the  magnetic  chuck.  The  wheel  is  16  inches  in  diameter,  1V4 
inch  rim,  grain  24,  grade  1,  silicate  corundum,  operating  at 
4190  surface  feet  per  minute.  The  table  speed  is  lo  R.  P.  M., 
roughing;  5  R.  P.  M.,  finishing.  The  down  feed  of  the  wheel 
is  0.0012  inch  per  revolution  of  the  table  and  the  amount  re- 
moved is  from  0.010  to  0.020  inch. 

Operation  J/:  Broach  Hole. — This  is  accomplished  on  a  duplex 
Lapointe  broaching  machine,  using  two  broaches. 

Operation  ■'>:  Mill  Right-hand  Side  and  Bayonet  Lock,  Rough. 
— This  operation  is  performed  on  a  Lincoln  type  milling  ma- 
chine, using  a  special  fixture  that  holds  two  pieces. 

Operation  G:  Mill  T, eft-hand  Side  and  Bayonet  Lock,  Rough. — 
This  is  performed  in  a  similar  manner  to  Operation  5. 

Operation  7:  Mill  Right-hand  Side  and  Bayonet  Lock,  Fin- 
ish.— This  is  similar  to  Operation  5. 

Operation  S:  Mill  Left-hand  Side  and  Bayonet  Lock,  Finish. 
— This  is  similar  to  Operation  6. 

Operation  9:  Straddlr-mill  Bayonet  Lock  and  Bevel. — This 
operation  is  accomplished  on  a  Lincoln  type  milling  machine, 
using  a  special  fixture  that  holds  two  pieces. 

Operation  10:  Profile  Radius  on  Bayonet  Lock,  Rough  and 
Finish. — This  is  accomplished  on  a  two-spindle  profiling  ma- 
chine, using  roughing  and  finishing  profiling  forms  and  cutters. 
Operation  U:  Mill  (Spring  Catch  Slot.— This  is  done  on  a 
hand  milling  machine,  using  a  cutter  of  the  required  width 
and  diameter.  The  cutter  is  dropped  down  into  the  work,  and 
the  table  is  not  traversed. 

Operation  12:  Sta7np.—Th\s  is  a  hand  operation,  consisting 
in  stamping  the  number  on  the  part. 

Operation  IS:  File  and  Burr. — This  is  a  hand  operation. 

Operation  1^:  Polish.— See  "Polish." 

Operation  15:  Blue.— See  "Blue — Niter  Process." 
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OPERATIONS  ON  UPPER  BAND  SPRING  CATCH 

The  upper  band  spring  catch  (see  Fig.  66)  is  drop-forged 
from  a  V4  by  %  inch  rectangular  bar  of  crucible  or  lockwork 
steel.  Two  heatings  are  necessary  for  this  part.  After  drop- 
forging,  trimming,  annealing  and  pickling,  the  first  machining 
operation  consists  in  grinding  both  sides  on  a  Blanchard  verti- 
cal surface  grinder.  The  sides  then  act  as  clamping  points 
while  milling  the  top  outline,  the  cleaning  rod  projection,  and 
both  ends.  The  finish-milled  top  surface  and  the  sides  act  as 
locating  points  for  the  subsequent  gaging  and  machining  opera- 
tions. For  additional  details  on  feeds,  speeds  and  production, 
see  Table  XXXVIII. 

Operation  1:  Drop-forge  and  Trim. — This  operation  is  accom- 
plished on  an  800-pound  drop-hammer,  using  forging  dies; 
two  heats  are  necessary  for  this  piece  because  of  the  thin  web 
in  the  center.  The  trimming  is  done  in  a  trimming  press, 
using  a  trimming  punch  and  die. 

Operation  2:  Anneal  and  Pickle. — See  "Anneal"  and  "Pickle." 

Operation  S:  Grind  Both  Sides. — This  is  accomplished  on  a 
Blanchard  vertical  surface  grinder,  holding  eighty  pieces  on 
the  magnetic  chuck.  The  wheel  is  16  inches  in  diameter.  II4 
inch  rim.  grade  30,  grain  ^4.  silicate  corundum,  rotating  at 
4190  R.  P.  M.  The  table  speed  is  17  R.  P.  M-,  roughing: 
5  R.  P.  M.,  finishing.  The  down  feed  of  the  wheel  per  revolu- 
tion of  the  work  is  0.001  inch.  The  amount  to  be  removed 
from  each  side  is  0.010  to  0.020  inch. 

Operation  -}.•  Mill  Top  Outline.  Cleaning  Rod  Projection  and 
Ends. — This  is  done  on  a  Lincoln  type  milling  machine,  using 
a  special  fixture  that  holds  four  pieces. 
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Operation  5:  Mill  Bottom  Surface. — This  operation  is  per- 
formed on  a  Lincoln  type  milling  machine,  using  a  special 
fixture  that  holds  two  pieces,  the  cut  being  made  longitudi- 
nally. Two  form  milling  cutters  are  used. 

Operation  6:  Mill  Cleaning  Rod  Clearance  Slot. — This  is  ac- 
complished on  a  hand  milling  machine,  using  a  special  fixture 
and  a  form  milling  cutter. 

Operation  7."  Mill  Locking  Catch  Slot. — This  is  done  on  a 
hand  milling  machine,  using  a  special  rotary  fixture. 

Operation  S:  Mill  Locking  Catch  Radius  and  Bevel  End. — 
This  operation  is  accomplished  on  a  hand  milling  machine, 
using  a  special  rotary  fixture  and  a  special  form  cutter. 

Operation  9:  Drill  and  Ream  Cleaning  Rod  Clearance  Hole. — 
This  is  accomplished  on  a  two-spindle  sensitive  drilling  ma- 
chine, using  a  special  jig  for  holding  the  work. 

Operation  10:  Bend. — This  is  done  on  a  bench  type  bending 
machine,  using  a  bending  punch  and  die. 

Operation  11:  Stamp. — This  consists  in  stamping  the  num- 
ber on  the  part. 

Operation  12:  File  and  Burr. — This  is  a  hand  operation. 

Operation  IS:  Harden  and  Temper. — See  "Harden"  and 
"Temper." 

Operation  l.'i:  Polish. — See  "Polish." 

Operation  15:  Blue. — See  "Blue — Niter  Process." 
'   ♦     •     * 

ELECTRICALLY  HEATED  JAPANNING 

OVENS 

BY   GEORGE    B    MORRIS" 

In  selling  the  product  of  a  factory  engaged  in  any  line  of 
manufacture,  perfection  of  finish  is  of  almost  as  great  im- 
portance as  the  mechanical  perfection  of  its  mechanism.  A 
competitor  often  wins  out  with  an  inferior  product  because  he 
has  provided  it  with  a  durable  finish ;  and  the  man  who  is 
making  a  really  superior  product  would  only  have  to  pay  at- 
tention to  this  detail  In  order  to  greatly  increase  his  sales. 
Provided  it  is  properly  applied  and  baked,  there  is  no  better 
finish  than  ordinary  black  enamel — commonly  called  black 
"japan" — for  bicycle  frames,  automobile  parts,  hardware  spe- 


'  Address;   Konmore.   N.  Y. 


cialties,  and  a  great  variety  of  other  products.  The  articles 
to  be  japanned  should  be  thoroughly  cleaned  to  remove  all 
dirt,  dust  and  grease;  and  for  this  purpose  sandblasting  will 
be  found  to  give  satisfactory  results.  The  method  of  apply- 
ing the  japan  will  necessarily  vary  according  to  the  product; 
dipping  will  be  found  most  satisfactory  in  those  cases  where 
this  method  can  be  employed;  in  other  cases,  spraying  will 
give  the  best  results;  and  in  certain  instances,  it  will  be  found 
necessary  to  apply  the  japan  with  a  brush.  By  consulting  any 
reliable  manufaiturcr  of  japan,  advice  may  be  obtained  as 
to  the  best  method  to  employ;  and  this  advice  should  be  fol- 
lowed, as  the  method  of  applying  the  finish  will  vary  with 
the  nature  of  the  japan  as  well  as  with  the  character  of  the 
product  to  which  it  is  applied. 

One  of  the  most  important  factors  in  obtaining  a  satisfactory 
finish  by  japanning  consists  in  baking  the  japan  properly  after 
it  has  been  applied.  The  best  grades  should  be  baked  at  a 
temperature  of  from  350  to  375  degrees  F.,  and  it  is  not  practi- 
cal to  use  steam  coils  for  this  purpose.  Gas  burners  are  com- 
monly employed,  but  this  method  has  so  many  disadvantages 
that  numerous  firms  have  resorted  to  the  use  of  japans  which 
can  be  baked  at  a  lower  temperature,  sacrificing  the  quality 
of  the  finish  applied  to  their  product  in  order  to  overcome  the 
objectionable  features  of  this  method  of  baking.  With  the 
japans  that  can  be  baked  at  a  low  temperature,  heat  is  applied 
by  steam  coils. 

About  three  years  ago  the  firm  by  which  the  writer  was 
employed  had  a  discouraging  experience  with  its  gas  heated 
baking  ovens,  but  rather  than  resort  to  the  use  of  japans  which 
could  be  baked  at  a  low  temperature  and  thus  sacrifice  the 
quality  of  finish  on  its  product,  the  engineers  of  this  firm 
started  to  experiment  with  electrically  heated  ovens  for  baking 
the  japan.  For  this  purpose  some  discarded  street  car  beaters 
were  purchased  from  a  local  traction  company  and  substituted 
in  place  of  the  gas  burners  in  the  ovens.  After  successfully 
overcoming  a  few  preliminary  obstacles,  the  results  obtained 
were  found  to  be  very  satisfactory,  and  it  was  a  matter  of 
surprise  that  the  cost  of  the  current  consumed  was  less  than 
the  expenditure  formerly  made  in  operating  the  gas  burners. 
Another  important  advantage  of  the  electrical  ovens  was  that 
three  times  the  amount  of  work  could  be  turned  out  as  com- 
pared with  the  former  method.  Furthermore,  the  finish  ob- 
tained by  baking  the  japan  in  the  electrically  heated  ovens  was 
superior  to  that  produced  in  any  other  way,  owing  to  the  fact 
that  a  uniform  temperature  could  be  maintained  with  an  elec- 
trical regulating  device.  After  these  experiments  had  been 
completed,  all  the  other  baking  ovens  were  equipped  with 
electric  heating  coils,  and  three  years'  experience  with  the  use 
of  these  ovens  has  fully  justified  the  judgment  of  the  engineers 
in  deciding  to  make  the  change. 

It  is  not  within  the  scope  of  this  article  to  enter  into  a  dis- 
cussion of  the  method  of  figuring  the  current  consumption 
for  any  size  of  ovens,  but  the  experience  of  the  company  using 
the  method  will  serve  to  give  an  idea  of  the  cost  of  baking 
japan  by  this  method.  The  ovens  used  were  3  feet  wide  by  9 
feet,  6  inches  long  by  6  feet  high,  and  were  heated  by  fifteen 
coils  which  cost  less  than  ?3  each.  The  current  consumed 
was  a  little  less  than  25  kilowatts,  and  at  a  price  of  one  cent 
per  kilowatt-hour,  this  would  make  the  cost  of  operation  25 
cents  per  hour  while  the  oven  is  in  actual  use.  This  does  not 
include  the  time  spent  in  cooling,  loading  or  unloading  the 
oven.  Roughly  speaking,"  this  figures  out  at  one  kilowatt  for 
every  seven  cubic  feet  of  oven  capacity,  and  the  cost  of  the 
coils  for  heating  the  oven  may  be  taken  at  about  $1  for  each 
four  feet  of  oven  capacity. 

If  it  is  found  that  the  oven  does  not  give  sufficient  heat  to 
thoroughly  bake  the  japan,  it  is  an  easy  matter  to  add  an 
extra  coil  at  any  time  that  it  may  be  considered  necessary  to 
do  so.  All  of  the  coils  should  be  placed  directly  under  the 
work,  and  the  work  is  generally  suspended  in  the  oven  while 
it  is  being  baked.  The  coils  should  be  protected  by  a  per- 
forated metal  grating.  In  ordering  coils  for  a  japanning  oven, 
it  is  merely  necessary  to  tell  the  electrical  contractor  the  cur- 
rent consumption  required  to  heat  the  oven,  as  calculated  by 
the  preceding  method,  and  the  kind  of  current  available  in  the 
factory  in  which  the  ovens  are  located. 
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CHISELS— SHAPES   AND   HEAT- 
TREATMENT* 

Much  attention  has  been  given  to  the  composition  and  treat- 
ment of  tool  steel  used  in  machine  tools,  but  the  three  imple- 
ments of  the  hand  worker — the  file,  the  chisel  and  the  ham- 
mer— have  been  comparatively  neglected.  Credit  should  be 
given  for  the  work  recently  done  in  testing  the  file,  and  there 
is  little  need  of  improvement  of  the  hammer,  but  the  chisel 
has  not  received  the  systematic  attention  its  importance  de- 
serves. A  close  examination  of  the  new  and  used  chisels  in  the 
shops  of  the  Midland  Ily.,  England,  confirmed  that  view,  and 
the  result  was  an  effort  to  Induce  the  alloys  research  com- 
mittee of  the  Institution  of  Mechanical  Engineers  to  take  up 
the  matter,  but  it  was  not  successful,  and  so  the  matter  has 
been  dealt  with  individually. 

The  material  usually  employed  for  chisels  is  not  bought  to 
specification,  but  a  well-known  and  tried  brand  is  purchased. 
In  the  chief  mechanical  engineer's  department  of  the  Midland 
Ry.,  after  considerable  experimenting,  it  was  decided  to  order 
chisel  steel  to  the  following  specifications:    carbon,  0.75  per 


Fig.  6.— square 


P)Q.  10.— METAL  TOOL 


Figs.    1    to    10.      For 

cent  to  0.85  per  cent,  the  other  constituents  being  normal. 
This  gives  a  complete  analysis  as  follows:  carbon,  0.75  to  0.85; 
manganese,  0.30;  silicon,  0.10;  sulphur,  0.025;  phosphorus, 
0.025. 

It  is  perhaps  interesting  to  note  that  the  analysis  of  a 
chisel  which  had  given  excellent  service  was  as  follows:  car- 
bon, 0.75;  manganese,  0.38;  silicon,  0.16;  sulphur,  0.028; 
phosphorus,  0.026.    The  heat-treatment  is  unknown. 

At  the  same  time  that  chisel  steel  was  standardized,  the  form 
of  the  chisels  themselves  was  revised,  and  a  standard  chart  of 
these  as  used  in  the  locomotive  shops  was  drawn  up.  Figs.  1 
to  10  show  the  most  important  forms,  which  are  made  to 
stock  orders  In  the  smithy  and  forwarded  to  the  heat-treatment 

•  Abstract  of  paprr  pend  by  Henry  Fowler,  cblef  mecbanlcnl  enjclneer  of 
the   Midland    H.v..    ICnglsnd.    before   the   Institution  of  Mechanical   Englneera, 


room  where  the  hardening  and  tempering  is  carried  out  on 
batches  of  fifty.  A  standard  system  of  treatment  is  employed, 
which  to  a  very  large  extent  does  away  with  the  personal  ele- 
ment. Since  the  chemical  composition  is  more  or  less  con- 
stant, the  chief  variant  is  the  section  which  causes  the  tem- 
peratures to  be  varied  slightly.  The  chisels  are  carefully 
heated  in  a  gas-fired  furnace  to  a  temperature  of  from  730  to 
740  degrees  C.  (1340  to  1364  degrees  F.)  according  to  section. 
In  practice,  the  chisel.  Fig.  1,  is  heated  to  730  degrees  C; 
chisel.  Fig.  2,  to  735  degrees  C.  (1355  degrees  F.) ;  and  a  1-inch 
half  round  chisel  to  740  degrees  C,  because  of  their  varying 
increasing  thickness  of  section  at  the  points.  Upon  attaining 
this  steady  temperature,  the  chisels  are  quenched  to  a  depth  of 
%  to  14  inch  from  the  point  in  water,  and  then  the  whole 
chisel  is  immersed  and  cooled  off  in  a  tank  containing  linseed 
oil.  This  oil-tank  is  cooled  by  being  immersed  in  a  cold- 
water  tank  through  which  water  is  constantly  circulated. 
After  this  treatment,  the  chisels  have  a  dead  hard  point  and  a 
tough  or  sorbitic  shaft.  They  are  then  tempered  or  the  point 
"let  down."  Tliis  is  done  by  immersing  them  in  another  oil- 
bath  which  has  been  raised  to  about  215  degrees  C.  (419  de- 
grees F. ).  The  first  result  is,  of  course,  to  drop  the  tempera- 
ture of  the  oil,  which  is  gradually  raised  to  its  initial  point. 
On  approaching  this  temperature  the  chisels  are  taken  out 
about  every  2  degrees  C.  rise  and  tested  with  a  file,  and  at  a 
point  between  215  and  220  degrees  C.  (428  degrees  P.),  when  It 
is  found  that  the  desired  temper  has  been  reached,  the  chisels 
are  removed,  cleaned  in  sawdust,  and  allowed  to  cool  in  an 
iron  tray. 

No  comparative  tests  of  these  chisels  with  those  bought  and 
treated  by  the  old  rule-of-thumb  methods  have  been  made,  as 
no  exact  method  of  carrying  out  such  tests  mechanically,  other 
than  trying  the  hardness  by  the  Brinell  or  scleroscope 
method,  are  known;  any  ordinary  test  depends  so  largely  upon 
the  dexterity  of  the  operator.  The  universal  opinion  of  fore- 
men and  those  using  the  chisels  as  to  the  advantages  of  the 
ones  receiving  the  standard  treatment  described  is  that  a  sub- 
stantial improvement  has  been  made.  The  chisels  were  not 
"normalized."  Tests  of  chisels  normalized  at  about  900  degrees 
C.  (1652  degrees  F.)  showed  that  they  possessed  no  advantage. 
•     •     « 

CLEVELAND  MILLING  MACHINE   CO. 

The  Cleveland  Milling  Machine  Co.,  Cleveland,  Ohio,  is  a 
new  concern  incorporated  under  the  laws  of  Ohio  with  a  capi- 
tal of  $100,000,  of  which  ?75,000  is  paid  up,  for  the  purpose 
of  manufacturing  milling  machines,  milling  cutters  and  special 
tools.  It  is  headed  by  Frank  S.  Shields,  president,  and  J.  A. 
Camm,  vice-president,  both  of  whom  are  thoroughly  familiar 
with  the  machine  tool  business.  Mr.  Shields,  for  the  past  six 
years,  has  been  factory  manager  and  sales  manager  of  the 
National  Tool  Co.  of  Cleveland,  manufacturer  of  milling  cut- 
ters and  small  tools.  Mr.  Camm  has  been  engaged  in  the  ma- 
chine tool  business  all  his  business  life,  having  been  identified 
with  a  number  of  Cincinnati  companies  and  for  the  last  seven 
years  employed  by  the  Kearney  &  Trecker  Co.  of  Milwaukee, 
in  various  capacities,  recently  as  sales  manager. 

The  company  has  broken  ground  at  18511  Euclid  Ave., 
Cleveland,  in  the  heart  of  a  new  Industrial  section,  where 
seven  acres  of  land  have  been  acquired  near  the  New  York 
Central  &  St.  Louis  Railroad  tracks  and  the  new  White  Farm 
Tractor  Corporation.  The  factory  will  be  erected  on  the  unit 
system  and  will  be  of  approved  up-to-date  construction.  The 
first  unit,  100  by  200  feet,  saw-tooth  roof  construction,  will  be 
completed  about  May  1,  and  100  men  will  be  employed.  Plans 
have  been  made  for  increasing  the  plant  so  as  to  provide  for 
the  employment  of  1000  men  by  January  1,  1917. 

The  growth  of  this  new  machine  tool  concern,  which  will 
specialize  in  the  building  of  milling  machines  and  the  manu- 
facture of  small  tools  of  the  highest  quality,  will  be  watched 
with  much  interest.  The  organization  of  the  new  company 
adds  one  more  to  the  already  extensive  list  of  machine  tool 
concerns  in  Cleveland  building  lathes,  boring  mills,  planers, 
automatic  screw  machines,  etc.  The  addition  of  a  high-grade 
milling  machine  establishment  will  still  further  increase  the 
scope  of  the  machine  tool  business  in  the  "Sixth  City." 
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ESTIMATING  THE   COST   OF    MACHINE 
WORK 

The  unscrupulous  plumber  has  long  been  noted  for  spinning 
out  jobs  and  charging  high  prices  for  work  and  material,  and 
his  craft  is  commonly  regarded  as  conducting  its  business  with 
as  little  system  or  regard  for  efficiency  as  can  be  found  in  any 
industry;  but  the  following  letter  from  a  consulting  mechan- 
ical engineer  of  wide  experience  indicates  that  some  jobbing 
machinists  are  pressing  the  plumber  hard  for  the  inefficiency 
record : 

We  hear  much  about  American  manufacturing  supremacy 
and  the  great  things  that  we  are  doing.  But  an  analysis 
of  what  we  are  accomplishing  shows  a  lamentable  lack  of 
initiative  and  ability  to  estimate  on  the  part  of  small  man- 
ufacturers. By  small  manufacturers  is  meant  establish- 
ments employing  from  ten  to  one  hundred  men.  They  sim- 
ply cannot  take  a  drawing  or  piece  of  machinery  and  anal- 
yze it  piece  by  piece,  and  estimate  the  weight  and  cost  of 
production  or  reproduction.  This  statement  is  based  on 
the  experience  of  years  in  attempting  to  get  estimates  on 
work  from  this  class  of  men.  As  an  individual  example 
may  serve  as  a  demonstration  of  the  truth  of  the  state- 
ment, here  is  one. 

I  recently  had  a  split  cylinder  to  be  made.  The  work  In- 
volved the  making  of  two  half-cylinder  patterns  without 
core  boxes.  The  machine  work  consisted  of  facing  off  the 
edges  of  the  two  half-cylinders  where  they  came  together; 
the  drilling  of  holes  by  which  they  were  to  be  bolted  to- 
gether; the  boring  out  and  facing  of  the  ends  and  the  drill- 
ing and  tapping  of  stud  holes  in  those  ends.  The  length 
was  about  eighteen  inches,  and  the  bored  diameter  about 
ten  inches.  It  was  simple  in  every  way,  and  any  intelli- 
gent apprentice  should  have  been  able  to  make  the  estimate. 
I  sent  complete  drawings  to  ten  machine  shops.  I  re- 
ceived three  bids  for  the  work  of  $60,  $90  and  $150,  respec- 
tively. In  addition  to  these  I  received  seven  replies.  Of 
these,  two  declined  to  make  a  bid  and  Ave  quoted  their  reg- 
ular hourly  shop  rates  for  machine  work,  which  ranged 
from  fifty  cents  to  seventy-five  cents  an  hour. 

Of  the  ten  firms  there  was  only  one  whose  bid  checked 
with  my  own  analysis  of  what  the  work  should  cost.  That 
may  have  been  an  estimate  or  a  guess;  I  don't  know,  and 
my  own  estimate  may  have  been  faulty,  but  the  fact  re- 
mains that  only  three  out  of  the  ten  dared  to  give  a  price, 
and  of  those  three,  certainly  not  more  than  one  could  have 
been  correct. 

It  looks  as  though  there  were  a  big  field  open  for  the 
education  of  machine  shop  owners  in  their  own  field  of 
endeavor. 


THE  METRIC  SYSTEM  AGITATION 
The  report  of  Dr.  Samuel  W.  Stratton,  director  of  the  Bu- 
reau of  Standards,  on  the  metric  system  has  renewed  the 
agitation  which  recurs  periodically  around  that  subject,  and 
has  stirred  up  vigorous  protests  from  manufacturers  whose 
business  will  be  upset  by  any  change.  Henry  R.  Towne,  in 
a  recent  letter  to  the  New  York  Evening  Post,  says: 

Decimal  notation  and  the  metric  system  are  two  distinct 
propositions,  although  very  commonly  confounded.  The  con- 
venience of  the  metric  system  of  weights  and  measures, 
especially  in  scientific  work  and  in  complex  calculations,  is 
largely  due  to  its  use  of  decimal  notation,  but  still  more 
to  the  interrelation  of  its  units  of  length,  volume  and 
weight,  whereas  our  present  system  lacks  this  latter  ad- 
mirable quality  and  permits  of  decimal  notation  only  to  a 
limited  degree.  On  the  other  hand,  for  all  the  ordinary 
transactions  of  daily  life,  not  the  decimal  but  the  binary 
system  of  division  is  in  universal  use,  even  in  metric  coun- 
tries, and  always  will  be,  for  the  human  mind  naturally 
divides  things  into  halves,  quarters,  etc. — not  into  tenths, 
hundredths,  etc.  Even  in  France  today  the  unit  of  weight 
for  domestic  purposes  is  the  livre  (=  one-half  kilogram;, 
and  this  is  divided  into  halMivres,  quarter-livres,  etc. 

No  one  denies  the  unfortunate  complexity  of  our  present 
system,  nor  its  lack  of  coordination  between  the  units  of 
length,  volume  and  weight,  but  neither  can  anyone  deny 
that  we  now  have  that  great  desideratum  which  led  France 
(and  later  Germany)   to  adopt  the  metric  system,  namely, 
uniformity — uniformity  not  only  throughout  our  own  coun- 
try, but  also,  practically,  throughout  the  British  Empire. 
The  situation   is  one   of  great  complexity,   especially   with 
regard   to  the   export  trade.     To  develop   foreign  trade  it  ia 
necessary  to  conform  to  the  system  of  weights  and  measures 
employed  by  the  people  to  whom  we  sell,  and  that  has  been 
one  strong  feature  of  trade  development  by  the  Germans,  who 
in  that  respect  have  always  tried  to  please  the  customer  rather 
than  themselves.     On  the  other  hand,  the  English  system  of 
weights  and  measures  is  embedded  in  our  practice  and  insti- 
tutions, and  any  change,  especially  in  the  standard  of  measure- 
ment, would  involve  waste,  expense  and  confusion  for  a  long 
period.    The  change  to  the  metric  system  is  favored  principally 
by  scientists  because  of  the  interrelation  of  the  units  of  length, 
volume  and  weight;   but  these  interrelations  are  not  of  such 
importance  in  manufacturing  practice  as  to  warrant  a  revolu- 
tion; in  fact,  they  are  virtually  negligible. 

The  war  orders  placed  with  our  machinery  industry  have 
familiarized  some  of  our  manufacturers  and  workmen  with 
the  metric  system,  and  if  the  extension  of  our  trade  to  foreign 
markets,  where  it  is  required,  shows  that  it  possesses  advan- 
tages over  the  English  system,  the  knowledge  of  those  ad- 
vantages will  quickly  spread  and  the  metric  system  will  estab- 
lish itself  by  merit  alone,  which  is  the  only  basis  that  any 
system  of  measurement  should  stand  upon. 

SHOULD   THE   ENGINEER  ADVERTISE? 

Young  engineers  who  are  striving  to  build  up  a  consulting 
practice  frequently  complain  that  the  somewhat  general  preju- 
dice against  advertising  by  professional  men  places  them  at 
an  unfair  disadvantage  in  obtaining  clients.  They  argue  that 
there  is  no  Justice  in  making  a  distinction  between  advertising 
the  services  of  an  engineer  and  the  products  of  manufacturers 
who  seek  his  advice. 

At  first  sight  this  may  appear  correct,  but  further  investiga- 
tion will  show  that  there  is  an  excellent  reason  for  making  the 
distinction.  In  seeking  the  advice  of  a  consulting  engineer, 
his  reputation  and  experience  constitute  the  most  important 
means  of  guidance  for  the  prospective  client  in  making  a  se- 
lection. But  this  is  not  true  to  so  great  an  extent  with  manu- 
factured products,  because  the  manufacturer's  reputation  is 
only  one  of  several  reliable  criterions  of  value. 

After  accepting  this  principle  as  fair,  the  young  engineer 
should  not  be  long  in  seeing  that  his  chance  for  advertising 
lies  not  in  cleverly  worded  statements  of  his  ability  and  ex- 
perience, but  in  devoting  to  all  of  his  work  the  necessary 
amount  of  time  and  care  to  insure  satisfying  every  client. 
This  is  a  form  of  advertising  that  will  prove  equally  effective 
in  holding  old  clients  and  in  gaining  new  ones,  and  advertising 
of  this  kind  tends  constantly  to  raise  the  standard  of  efficiency 
in  the  profession. 
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A   FORM   OF   PETTY   GRAFT 

BY   F.  B.  JACOBS* 

Some  months  ago,  I  chanced  to  hear  of  a  concern  in  the 
Middle  West  that  wanted  toolmakers  badly  enough  to  pay 
above  the  normal  rate  to  obtain  them,  and  as  I  was  looking 
for  work  at  the  time,  I  called  on  the  superintendent.  I  got 
there  early— about  fifteen  minutes  before  starting  time — and 
as  I  sat  close  to  the  time  clock,  I  had  a  good  opportunity  to 
observe  the  class  of  men  employed.  They  were  of  the  well 
dressed,  clean-cut  type,  the  black  shirt  and  week's  growth  of 
beard  being  conspicuous  by  their  absence.  They  reminded  me 
of  the  better  class  of  toolmakers  I  had  associated  with  while 
working  in  some  of  the  large,  modern  tool-rooms  for  which 
the  Eastern  states  are  noted. 

After  the  last  man  had  rung  in,  and  the  blast  of  the  whistle 
had  announced  the  beginning  of  another  working  day,  I  no- 
ticed that  I  was  not  alone;  another  man  was  waiting,  and 
as  he  had  his  kit  of  tools  with  him,  I  concluded  that  he  had 
reported  for  duty.  He  was  a  communicative  chap  and  before 
long  we  were  engaged  in  conversation. 
"On  the  level,"  I  asked,  "what  are  they  paying  here?" 
"Well,"  he  replied,  "if  you  are  an  A-1  workman,  strike  the 
old  man  for  fifty  cents  an  hour  and  you'll  get  it.  I  know  that 
they  are  hard  up  tor  toolmakers,  as  they  had  a  man  in  Chicago 
looking  for  some.  That  is  why  I  am  here  F.  O.  B.  destination." 
Just  then  the  superintendent  came  out,  and  after  disposing 
of  my  newly  found  acquaintance,  he  turned  to  me  with  a 
brusque:  "What  can  I  do  for  you?"  I  told  him  I  was  looking 
for  a  Job  as  a  toolmaker,  and  he  then  proceeded  to  ask  me 
the  usual  questions  as  to  experience,  places  of  previous  em- 
ployment, etc.,  after  which  he  asked  me  what  rate  I  wanted. 
I  told  him  I  wanted  fifty  cents  per  hour,  and  after  a  moment's 
hesitation  he  instructed  me  to  report  for  duty  as  soon  as 
possible. 

The  tool-room  was  well  lighted  and  modern  in  every  respect, 
and  I  began  to  think  that  I  had  landed  a  real  job.  The  fore- 
man assigned  me  a  bench,  and  while  he  was  looking  up  some 
work  for  me,  I  glanced  at  a  few  blueprints  that  were  handy. 
The  instruction:  "One  of  cast  Iron,"  and  the  familiar  B.  S.  F. 
(British  standard  form),  proved  the  origin  of  the  drawings, 
and  further  investigation  revealed  the  fact  that  they  showed 
rapid-fire  gun  parts,  notwithstanding  that  the  title  blocks  in 
the  corners  had  been  obliterated.  The  foreman  brought  me  a 
drawing  of  a  Jig,  together  with  a  casting  for  its  base,  and  as 
I  found  a  shaper  vacant  I  was  soon  at  work.  After  I  had 
started  to  rough  out  my  casting  I  had  an  opportunity  to  glance 
about  the  shop.  I  noticed  two  things  right  away.  There  were 
altogether  too  many  men  for  the  number  of  machine  tools, 
and  they  spent  too  much  time  visiting. 
"What  kind  of  a  game  is  this?"  I  asked  a  fellow  toolmaker. 
"We  are  employed  on  war  work  for  the  British  government, 
as  you  have  probably  noticed  from  the  drawings,"  he  answered 
with  a  grin.  "The  firm  gets  $1  an  hour  tor  each  man's  time, 
and  as  long  as  the  men  give  the  appearance  of  working, 
whether  they  really  are  or  not,  there  is  no  kick  coming;  it's 
a  regular  cinch." 

After  about  twelve  hours'  work  on  the  shaper  I  was  ready 
to  bore  my  Jig  and,  naturally,  I  turned  to  the  miller.  There 
were  some  ten  or  twelve  millers  in  the  shop,  but  every  one 
was  not  only  In  use  but  spoken  for  by  at  least  two  other  tool- 
makers;  and  some  of  them  were  tied  up  on  insignificant  Jobs 
that  should  have  been  machined  in  other  ways.  As  an  illus- 
tration, one  man  had  ten  pieces  to  machine,  2  inches  square 
by  5/16  Inch  thick.  He  was  milling  them  at  an  abnormally 
slow  speed — "to  make  his  Job  last,"  he  confided  to  me,  "until 
he  could  get  a  lathe."  I  next  turned  my  attention  to  the 
lathes,  as  I  could  use  one  on  my  Job.  It  was  the  same  story — 
every  one  taken  and  spoken  for  as  soon  as  idle.  The  foreman 
noticed  my  predicament  and  remarked  that  ten  new  lathes 
had  been  on  order  for  some  time,  and  that  he  expected  to  re- 
ceive them  during  the  coming  week.  Ho  also  volunteered  the 
information  that  the  management  would.  In  all  probability, 
hire  twelve  men  to  operate  them,  stating  that  this  was  the 
usual  custom. 
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As  I  had  a  little  bench  work  to  do,  I  managed  to  keep  busy 
for  two  or  three  days,  after  which  I  began  to  follow  the  usual 
methods  of  killing  time;  I  had  to  do  this  to  hold  my  Job. 
As  an  illustration  of  what  the  men  did  to  get  in  their  time, 
I  recall  one  man  who  spent  a  whole  day  in  drilling,  reaming 
and  counterboring  six  small  holes  in  a  Vi-inch  piece  of  stock. 
The  tool  crib  was  a  popular  place  to  appear  to  be  busy.  For 
instance,  a  man  would  get  a  19/64-inch  drill,  that  he  had 
absolutely  no  use  for.  He  would  take  this  to  his  bench,  indulge 
in  a  liberal  chew  of  tobacco,  and  then  go  back  to  the  tool  crib 
for  a  5/16-inch  reamer.  Then  he  would  take  a  walk  about  the 
tool-room,  making  a  few  friendly  calls  for  the  purpose  of  dis- 
cussing politics  and  the  war,  after  which  he  would  return  the 
unused  tools  and  call  for  others. 

There  are  many  concerns  in  the  Middle  West  where  these 
tactics  are  followed,  as  I  have  since  learned,  and  conditions 
are  about  the  same  in  all  places.  It  is  harder  to  kill  time  than 
to  work,  at  least  I  have  always  found  this  to  be  the  case,  but  I 
stuck  it  out  tor  five  days  and  then  quit  in  disgust.  Now  this 
is  a  condition  of  affairs  that  should  not  be  allowed  to  exist.  It 
is  petty  graft,  pure  and  simple,  and  should  not  for  an  instant 
be  countenanced  by  manufacturers  who  purport  to  pride  them- 
selves on  their  business  integrity.  When  we  take  a  small  Job 
to  a  contract  shop,  we  expect  to  be  over-charged  as  a  matter  of 
course;  but  for  highly  capitalized  concerns  to  resort  to  this 
dishonest  practice  is  wholly  uncalled  for.  Is  it  small  wonder 
that  European  countries  consider  our  charges  exorbitant  and 

hate  us  accordingly? 

*  •     « 

WHAT  INDUSTRIAL  PREPAREDNESS  MEANS 

The  Committee  of  Industrial  Preparedness  of  the  Naval  Con- 
sulting Board  of  the  United  States,  Howard  E.  Coffin,  chair- 
man, is  busy  on  the  problem  of  securing  data  from  30,000 
manufacturing  plants  in  the  United  States,  which  are  to  be 
available  in  a  time  of  emergency  and  which  will  give  exactly 
the  capacity  of  each  and  the  character  of  munition  work  to 
which  each  can  be  most  readily  adapted.    In  connection  with 
this  work,  Bascom  Little,  president  of  the  Cleveland  Chamber 
of  Commerce  of  the  United  States,  and  chairman  of  the  Na- 
tional Defence  Committee,  in  an  interview  gave  the  following 
illuminative  statement  of  the  experience  of  his  concern  in  the 
manufacturing  of  three-inch  high-explosive  shells  as  follows: 
The  thing  that  has  stirred  up  the  business  men  of  the 
Middle  West  during  the  past  eighteen  months  has  been  the 
lesson  they  have  learned  in  the  making  of  war  materials. 
It  points  a  very  vivid  moral  to  all  our  people.    It  all  looked 
very  easy  when  it  started  a  year  and  a  half  ago.    The  plant 
with  which  I  am  associated  in  Cleveland  got  an  order  for 
250,000  three-inch   high-explosive  shells.     It  was  a  simple 
enough   looking  Job,   just   a   question   of  machining.     The 
forgings  were  shipped  to  us  and  we  were  to  finish  and  de- 
liver.   It  began  to  dawn  on  us  when  the  forgings  came  that 
this  whole  order,  that  looked  so  big  to  us,  was  less  than 
one  day's  supply  of  shells  for  France  or  England  or  Russia, 
and   we   felt  that   in  eight  months  by   turning  our   plant, 
which  is  a  first-class  machine  shop,  onto  this  Job  we  could 
fill   the   order.     In   a   little   while   we   got   up   against   the 
process  of  hardening.     That — and  mark  what  I  say — was 
fourteen  months  ago.     To  date  we  have  shipped  and  had 
accepted   1:50.000   shells,   and   those,   about   half  our  order, 
are  not  complete.     They  still  have  to  be  fitted  by  the  fuse 
maker,   then   fitted   in   the  brass  cartridge  cases  with   the 
propelling  charge,  and  somewhere,  some  time,  maybe,  they 
will  get  on  the  battlefield  of  Europe.     Up  to  the  present 
none  of  them  has  arrived  there. 

Now  this  is  the  situation  in  a  high-class,  efficient  Ameri- 
can plant.  This  is  what  happened  when  it  turned  to 
making  munitions  of  war.  The  same  thing  has  occurred  in 
so  many  Middle  Western  plants  that  their  owners  have 
made  up  their  minds  that  if  they  are  ever  going  to  be  called 
upon  for  service  to  their  own  country  they  must  know 
more  about  this  business.  They  feel  that  they  are  now 
liabilities  to  the  nation  and  not  assets  in  case  of  war. 
Proud  as  we  may  be  of  our  industrial  perfection,  ft  has  not 
worked  here,  and  the  country — particularly  you  in  the 
East — may  as  well  know  it. 

•  •     • 

For  so-called  "clash"  gears,  high-carbon  tool  eteel  Is  su- 
perior to  casehardened  machine  steel.  Gears  made  from  the 
latter  material  are  likely  to  have  the  hard  case  chipped  off, 
thereby  exposing  the' soft  core  to  the  impact  of  clashing. 
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RELATION  OF  PRESSURE,  RAM  DIAMETER 
AND  TONNAGE  IN  HYDRAULIC  PRESSES 

BY    W.   B.   UPDEORAKP" 

The  relation  of  ram  diameter,  pressure  in  pounds  per  square 
inch,  and  total  pressure  in  tons  on  the  ram  of  a  hydraulic  press 
may  he  readily  ascertained  by  using  the  diagram  below.  The 
vertical  coordinates  represent  hydraulic  pressures  in  pounds 
per  square  inch  on  ram;  the  intersecting  diagonal  lines  repre- 
sent ram  diameters;  and  the  horizontal  coordinates  represent 
total  pressure  on  ram,  in  tons.     Assume,  for  example,  that 


PLATINUM  SUBSTITUTE  IN  LAMP 
MAKING 
In  the  ordinary  incandescent  lamp,  the  platinum  wire  is 
sealed  through  red-hot  glass.  During  the  process  of  cooling, 
however,  the  platinum  tends  to  shrink  away  from  the  glass 
slightly,  owing  to  the  fact  that  the  coefficient  of  expansion  of 
glass  is  somewhat  greater  than  that  of  platinum.  Since  the 
lamp  must  be  hermetically  sealed,  this  is,  of  course,  objection- 
able. To  overcome  this,  the  idea  was  conceived  of  making  a 
wire  with  a  coefficient  of  expansion  a  little  less  than  that  of 
the  glass  to  which  it  was  to  be  sealed  so  that,  upon  cooling,  the 


HYDRAULIC  PRESSURE,  POUNDS  PER   SQUARE    INCH 

DIAGONAL  LINES  REPRESENT  RAM   DIAMETERS 


Diagram  showing  Relation  between  Ram  Diameter,  Hydraulic  Pressure,  and  Total  Pressure 


of  Hydraulic  Jacks  and  Pr 


there  is  a  pressure  of  8000  pounds  per  square  inch  in  a  hy- 
draulic cylinder.  The  ram  diameter  is  8  inches;  by  following 
the  vertical  line  from  "8000"  on  the  bottom  scale  to  the  diag- 
onal line  for  8  inches  ram  diameter,  and  from  the  intersection 
between  these  two  lines  following  the  horizontal  line  to  the 
vertical  scale  at  the  side  of  the  diagram,  it  is  found  that  the 
total  pressure  on  the  ram  is  200  tons.  With  any  two  quantities 
known,  the  third  can  easily  be  determined  by  reference  to  the 
diagram. 


glass  would  shrink  down  on  the  wire,  compressing  it  slightly. 
This  wire  is  composed  of  a  core  of  nickel-steel,  surrounded 
by  a  Jacket  of  copper  which  is  enveloped  in  platintlm.  The 
composition  of  the  nickel-steel  is  such  that  its  own  expansion, 
averaged  with  that  of  copper  and  platinum,  gives  the  wire, 
as  a  whole,  a  little  less  expansion  than  that  of  the  glass,  so 
that  the  desired  compression  seal  can  be  obtained.  The  func- 
tion of  the  copper  in  this  combination  is  not  only  to  give  a 
greater  electric  conductivity — something  much  needed  in  these 
small  leading-in  wires — but  also  to  make  the  expansion  of  the 
nickel-steel  more  regular. 
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PROPORTIONS    OF    CYLINDER    AND    RAM— CYLINDER    PACKING— DESIGN    OF    COLUMNS    AND    HEAD 

BY    HUOO    FKIEDMANNt 

where  L  =  full  load ; 

p  =  working   pressure   of   fluid   in   pounds   per   square 
inch. 
Before  using  either  method,  one  must  assume  the  value  of 
the  unit  pressure  P,  which  may  vary  from  about  100  to  7000 
pounds  per  square  inch.     This  range  covers  extreme  condi- 
tions; but  even  for  common  medium  sized  presses  the  limits 
are  wide,  ranging  from  1500  to  3500  pounds  per  square  inch. 
In  selecting  the  best  value  for  each  individual  case,  various 
conditions  have  to  be  considered,  such  as  the  available  pumps 
and  piping,  the  degree  of  care  and  attendance  that  may  be  re- 
quired, and  the  general  proportions  of  the  design.    These  pro- 
portions usually  make  it  necessary  to  increase  the  pressure 
in  relation  to  tlie  load.    The  size  of  the  press  plate,  which  is 
fixed  by  the  special  duty  required  of  the  machine,  has  some 
influence.     The  diameter  of  the  ram  should  not  exceed  the 
height,  nor  should  it  be  a  great  deal  smaller  if  such  a  condi- 
tion can  possibly  be  avoided.    Finally,  a 
reasonable  proportion   should   exist  be- 
tween the  length  of  stroke  and  diameter 
of  ram.     A  good  method  is  to  prepare 
a  table  of  three  or  four  sets  of  figures 
for  diameters  and  corresponding  values 
of  pressure.    The  diagram  presented  in 
Pig.  4  is  especially  convenient  for  this 
purpose,  making  it  easy  to  decide  which 
lay-out  comes  nearest  to  meeting  all  the 
conditions  referred  to. 

The  next  step  is  to  consider  the  length 
of  the  cylinder.     It  is  obvious  that  it 
must  be  nearly  equal  to  the  sum  of  the 
full  stroke  plus  the  length  of  the  slide- 
way  and  stufl^ng-box.    The  length  of  the 
slideway  depends  to  some  extent   upon 
the  arrangement  of  the  press  plate.    If 
the  plate  is  small  or  has  reliable  guides 
for  itself,  as  in  the  case  of  a  forging 
press,  the  slideway  in  the  cylinder  may 
be  short,  for  there  is  no  danger  of  get- 
ting eccentric  loads  upon  the  plunger. 
But  the  more  the  machine  is  exposed  to 
eccentric  pressure,    the  more  attention 
must  be  given  to  the  design  of  the  slide- 
way.    That  means  that  this  question  must  be  carefully  studied 
in  every  case.    The  worst  possible  condition  arises  when  the 
load  W  acts  at  some  distance  a  from  the  center,  so  that  the 
ram  is  forced  against  side  A  on  the  upper  and  side  B  on  the 
lower  end  of  the  slideway,  the  condition  being  shown  in  Fig.  5. 
The  pressure  Q  set  up  at  points  A  and  B  is  given  by  the  follow- 
ing equation: 


Fig.    1.     Bed   Casting  designed  with  Hole   F   to   receive   Cylinder 

HYDRAULIC  presses  have  certain  advantages  as  compared 
with  plain  mechanical  presses.  They  are  easily  attended, 
noiseless  and  not  subject  to  excessive  wear;   and  they 
furnish  heavy  pressure  without  shock.     On   the  other  hand, 
their  speed  is  lower  than  that  of  the  mechanical  press,  and 
consequently  their  rate  of   production   is   not  as  great.     Hy- 
draulic presses,  however,  are  ideal  for 
many  classes  of  work.    There  are  baling 
presses  for  hay,  cotton  and  rubbish ;   fil- 
ter presses  for  the  chemical  industries; 
smoothing  presses  for  paper  mills;   oil 
and  seed  presses;    forging  presses,  hy- 
draulic shears,  punches,  riveters,  bend- 
ing machines,  drawing  benches  and  ex- 
trusion   machines    for    metal    working; 
and  hoists  and  elevators.    The  capacities 
range  from  a  few  hundred  pounds  up  to 
15,000  tons.    Current  practice  in  the  de- 
sign of  hydraulic  presses  varies  widely 
according    to    the    different    classes    of 
work   to  be  handled.     In  general,  how- 
ever, the  main  parts  are  the  same  and 
constitute     the    essential     elements     of 
every  special  machine  of  this  class. 

The  Elements 

The  plain  hydraulic  press  shown  in 
Fig.  2  consists  of  the  cylinder  A,  plunger 
or  ram  B,  press  plate  C,  columns  D, 
and  head  or  beam  E.  Sometimes  the 
cylinder  is  a  plain  round  body  without 
lugs  for  the  columns;  and  such  cylin- 
ders are  inserted  into  the  center  hole  f  of  a  separate  bed  as 
shown  in  Fig.  1.  Another  variation  occurs  when  the  press 
plate  is  required  to  be  of  excessive  size,  but  is  only  intended 
for  a  low  unit  pressure;  in  this  case  both  bed  and  head  are 
made  of  structural  steel,  and  a  counterplate  G  is  added,  such  a 
design  being  shown  in  Pig.  3.  Otherwise  these  parts,  as  well 
as  the  cylinder  and  press  plate,  are  made  of  cast  iron  or  cast 
steel.  For  very  heavy  machines,  forged  steel  cylinders  are 
used.  Sometimes  it  is  necessary  to  make  the  ram  of  bronze, 
and  to  avoid  leakage  caused  by  flaws  in  the  casting,  the  cylin- 
ders may  be  lined  with  sheet  copper.  Fine  pores  in  the  metal 
are  easily  closed  by  applying  silicate  of  potassium. 
The  Cylinder  and  Ram 

In  laying  out  a  new  hydraulic  press,  it  is  necessary  to  first 
decide  upon  the  full  load,  length  of  stroke,  width  between 
press  plate  and  head,  and  size  of  press  plate  to  suit  the  work 
for  which  the  press  is  to  be  used.  The  next  step  is  to  deter- 
mine the  diameter  of  the  ram,  which  may  be  read  directly  from 
the  diagram  Fig.  4,  or  calculated  by  using  Formula  (1): 


lie   Press 


D=. 


nP 


(1) 


•  For   otlicr  articles  on    the   subject   of   h.vdraiillc   press   design   and    allied 

fiinjects    published     In     Macbinery,     sec    also     "New    Design    of    Hydranllc 

C.Tllnder  Glands."   July,    1910;    "Deslsn   of   Hydraulic  Accunuilatnr,"    neeem- 

ber,   lOll;    "Imrroved   Design  of  nydrnullc  Accumulator,"   March,   1912;   and 

Design   of  Hydraulic   Intenslflcr,"   September,    1912. 

t  Address:  5454  Kenwood  Ave.,  Chicago.   111. 


Fig.   3.     Construction  employed  when  Fr«sa  Plate 
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/) 

To  keep  pressure  Q  within  safe  limits,  the  value  of  6  must 
be  increased  as  required.  The  value  of  b  depends  on  both  the 
length  of  the  slideway  and  the  diameter,  so  the  length  need 
not   always   be   increased    when    the   diameter    is    Increased. 

The  Thickness  of  Cylinder 
and  Ram 

The  required  thickness  of 
the  cylinder  may  be  deter- 
mined by  one  of  the  following 
formulas: 

\H  +  P 

■1 


For  higher  values  of  P,  Formula  (4)  indicates  thicker  walls 
than  Formula  (3),  and  as  a  result  limits  the  use  of  high 
pressures  sooner,  in  accordance  with  practical  esperience. 
Both  formulas  are  only  valid  for  internal  pressure,  and  can- 
not be  applied  in  designing  the  ram  which  is  exposed  to  ex- 
ternal pressure.  For  this  case  there  is  only  one  formula 
(Bach),  which  is  as  follows: 


R 


■  R 


IB  +  O. 


B  +  OAP 
ZP 


(3) 


(i) 


where    T  =  thickness    of    cyl- 
inder wall; 
R  =  safe    hoop    streas 

of   metal ; 
P  =  unit  working  pres- 
sure   of    fluid    in 
pounds  per  square 
inch; 
iJ  =  inner     radius     of 
cylinder. 
Formula  3   (Lam6).  which  is  generally  used  in  this  coun- 
try,  has    been    developed    in    a   theoretical    way;    Formula    4 
(Bach),  generally-accepted  in  Germany,  has  been  derived  by 
experiment.     They  give  nearly  the  same  results  if  the  value 
of  P  is  only  a  small  part  of  H ;  for  instance,  when  U  =  7000 
pounds  per  square  inch  and  P  =  1500  pounds  per  square  inch. 


-tN^') 


(5) 


Fir. 


where  C  =  safe  compressive 
stress  of  metal; 
D  =  diameter  of  ram. 
The  allowable  stresses  in 
parts  of  hydraulic  presses  are 
much  higher  than  for  other 
classes  of  machines,  partly  on 
account  of  the  absence  of 
shock.  The  following  values 
are  only  to  be  used  with  the 
preceding  formula.  For  cast 
iron  the  safe  tensile  stress 
may  be  assumed  to  be  be- 
tween 4000  and  7500  pounds 
per  square  inch ;  and  the  safe 
compressive  stress  between 
14,000  and  19,000  pounds  per 
square  inch.  The  upper  limits, 
of  course,  assume  first-class 
material  and  foundry  work.  For  cast  steel,  the  corresponding 
figures  are:  15,000  to  18,000  pounds  per  square  inch  for  ten- 
sion, and  up  to  22,000  pounds  per  square  inch  for  compression. 
In  order  to  avoid  the  necessity  of  making  repeated  calcula- 
tions, diagrams  Figs.  6  and  7,  have  been  developed,  which 
represent  the  thickness  of  the  cylinder  and  ram,  according  to 


Condition  that  exists  when  Eccentric  Load  is  applied  to  Press  Plate 
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Formulas  (4)  and  (5),  for  common  sizes  of  machines  and 
working  pressures.  They  are  based  on  unit  working  stresses 
of  7000  pounds  per  square  Inch  for  tension  and  14,000  pounds 
per  square  inch  for  compression.  For  other  conditions,  similar 
diagrams  may  be  easily  developed. 

Formulas  (4)  and  (5)  relate  strictly  to  the  cylindrical  parts 
of  the  castings,  but  a  plunger  with  a  hemispherical  bottom, 
as  shown  in  Fig.  2,  has  greater  strength  than  a  tube  and 
therefore  requires  less  thickness.  It  is  a  practical  foundry 
rule,  however,  to  make  the  bottom  at  least  as  thick  as  the 
cylindrical  part,  and  often  even  thicker,  making  an  allowance 
for  the  shifting  of  the  core  and  the  introducing  of  the  boring 
rod  through  a  hole.  These 
bottoms  are,  of  course,  very 
heavy.  The  form  of  plunger 
shown  in  Fig.  S  is  a  more 
economical  form;  it  requires  a 
good  deal  less  material  and  is 
still  safe. 


The  Packing 

The  best  packing  for  the 
plunger  is  a  U-shaped  leather 
ring.  It  is  self-acting  and 
avoids  needless  friction,  for 
its  pressure  against  the  ram  Fig.  8.    Go 

starts  and  Increases  with  the 
actual  working  pressure  of  the  liquid.  A  tight  hemp  packing 
does  not  offer  that  advantage,  because  it  produces  full  pressure 
continuously  and  high  friction.  For  small  cylinders  a  remova- 
ble gland  is  necessary  for  introducing  the  leather  ring,  but  it 
may  be  omitted  from  cylinders  of  10  inches  diameter  and  up- 
ward. It  is  often  claimed  that  the  application  of  a  packing 
without  a  gland  does  not  prove  satisfactory,  but  when  bad 
results  are  experienced,  they  are  generally  caused  by  careless 
manipulation. 

The  writer  remembers  one  case  where — when  the  press  was 
first  shown  to  him — the  operators  actually  had  to  renew  the 
packing  every  week,  losing  four  or  five  hours  each  time.  The 
custom  was  to  soak  the  new  ring  in  cold   water  for  several 


hours,  and  introduce  it  in  the  usual  way  by  first  bending  It 
to  the  shape  shown  in  Fig.  9  and  then  driving  it  into  the 
groove  with  a  wooden  mallet.  In  order  to  improve  conditions, 
the  operators  of  this  press  were  taught  to  prepare  the  ring 
by  dipping  it  into  hot  grease  immediately  before  inserting  it. 
This  treatment  makes  the  leather  very  soft,  and  in  this  par- 
ticular case  made  the  packing  last  four  weeks  instead  of  one. 
Later,  the  cast-iron  ram  was  exchanged  for  a  bronze  one,  on 
account  of  the  fact  that  the  water  used  in  the  plant  contained 
traces  of  acid  which  destroyed  the  surface  of  the  iron  ram 
within  a  short  time.  The  resulting  roughness  of  surface  natu- 
rally increased  the  friction  and  consequently  the  wearing  of 
the  leather  ring;  but  the 
bronze  resisted  the  action  of 
the  acid  so  that  the  surface 
was  kept  smooth,  and  the  life 
of  the  packing  was  prolonged 
to  fourteen  months.  Before 
these  expedients  bad  been 
tried,  the  whole  blame  for  the 
trouble  was  laid  upon  the  fail- 
ure of  the  designer  to  provide 
a  gland;  but  the  results  of  the 
change  in  the  method  of  ap- 
plying the  packing  and  the 
substitution  of  a  bronze  ram 
made  it  evident  that  the  pro- 
of   a    gland    would    not    have    been    a    real    help. 


Fig.  9.     Packing  Ring  bent 
ready  to  be  put  in  Place 


The  Columns 

Hydraulic  presses  are  usually  built  with  either  two  or  four 
columns.  Although  four  columns  are  naturally  preferable  for 
heavy  machines,  there  is  sometimes  no  space  for  more  than 
two;  tor  instance,  when  the  material  has  to  be  fed  by  a  re- 
volving table  turning  around  one  of  the  columns.  Presses 
with  a  horizontal  axis  are  often  built  with  three  columns,  be- 
cause this  arrangement  makes  all  parts  readily  accessible. 
The  allowable  tensile  stress  in  the  columns  may  be  high  on 
account  of  the  absence  of  shock.  For  small  and  medium 
lengths,  columns  such  as  shown  in  Fig.  2  are  cheaper  than 


II 
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CROSS-SECTIONS  OF  HEAD 


Fig.    10.     Design   of   Head   and   Two   Satisfactory   Forms   of   Cross  sections 
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Fig.    11,     Attempt  made  to  strengthen  Dangerous  Section  of  Head  by 
increasing   Thickness   of   Web 

columns  of  smaller  diameter  with  forged  collars.    A  shoulder 
%  inch  in  height  is  sufficient  even  for  large  machines. 

The  Head 
The  design  of  the  head  varies  according  to  the  size  of  the 
press  plate,  the  space  between  the  columns  and  the  amount  of 
the  load.  The  head  is  required  to  perform  two  functions: 
first,  that  of  a  beam  exposed  to  a  bending  load  and  supported 
by  columns;  second,  that  of  a  counterplate  for  the  pressed 
work,  corresponding  to  the  press  plate.  If  the  plate  is  com- 
paratively small,  the  type  shown  in  Fig.  10,  with  either  of  the 
forms  of  cross-sections  shown,  will  be  found  to  give  satisfac- 
tory results.  This  shape  is  especially  adapted  to  the  peculiar 
difference  between  the  tensile  and  compressive  strength  of 
cast  iron  (proportion  about  1  to  3).  As  the  upper  part  is  ex- 
posed to  tension,  it  is  made  much  stronger  than  the  base, 
which  supports  the  compressive  stress.  The  dimensions  can- 
not be  determined  by  the  usual  method  of  figuring  beams, 
because  it  assumes  a  uniform  bending  stress  for  the  whole 
section  and  is  good  only  for  materials  that  have  equal  strength 
for  both  tension  and  compression.  The  correct  way  of  cal- 
culating the  required  cross-section  of  cast-iron  beams,  as  de- 
scribed in  the  following,  takes  a  little  more  time  but  is  not 
complicated  and  possesses  the  advantage  of  giving  perfectly 
reliable  and  most  economical  results. 
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It  is  most  practical  to  start  by  assuming  the  height  of  the 
middle  section  and  reasonable  outlines  for  the  elevation;  and 
they  may  be  varied  afterward.  If  necessary.  Then  the  danger- 
ous cross-section  must  be  laid  out  according  to  either  of  the 
suggested  cross-sections  in  Fig.  10.  The  design  begins  with 
the  base  part  which  depends  upon  the  size  of  the  press  plate 
or  counterplate.  Concerning  the  vertical  walls,  it  has  to  be 
remembered  that  they  do  not  add  much  to  the  strength  of  the 
beam,  although  they  add  greatly  to  its  weight.  It  is  therefore 
economical  to  keep  them  as  thin  as  possible,  although  the 
limitations  of  foundry  work  do  not  allow  of  decreasing  them 
to  the  same  extent  as  the  webs  of  rolled  steel  sections.  The 
design  of  head  shown  in  Fig.  11,  where  an  attempt  has  been 
made  to  strengthen  the  dangerous  section  by  increasing  the 
thickness  of  the  web,  represents  very  poor  practice  and  clearly 
illustrates  the  advantage  of  the  types  of  cross-sections  shown 
in  Fig.  10,  which  add  the  material  where  it  is  most  efficient, 
by  making  the  upper  flange  broader  and  thicker. 

When  a  complete  section  is  laid  out  according  to  these  con- 
siderations, its  moment  of  inertia  has  to  be  determined  to 
prove  its  fitness  for  the  required  service.  For  this  purpose  the 
section  is  reduced  to  three  rectangular  parts,  as  shown  in 
Fig.  12,  which  are  equal  in  area  to  the  main  parts  of  the  lay- 


Fig.  13.     Design  of  Head  for  Use  on  Press  with  Large  Press  Plate 

out.     The  center  of  gravity  G  of  the  w^hole  area  may  be  de- 
termined either,  by  a  graphical  method  or  by  Formula  (6) : 

Aj—  +  a,  +  a,j+Aj--  +  a,\  +  ^,— 

G  = '—        (6) 

A 
where  A  =  are£^  of  the  complete  section ; 
A,  Aj  Aj  =  areas  of  the  rectangular  parts. 

The  moment  of  inertia  I  for  the  whole  section  may  be  cal- 
culated by  Formulas  (7)  to  (10): 

/,  =  0,6; -I- (1,6,^;  (7) 

I,  =  a,-b\  +  a,h,h\  (8) 

7,  =  a.&; -f  a,M;  (9) 

/  =  /.  +  /,  +  /.  (10) 

Usually  several  parts  of  these  formulas  may  be  neglected 

because  they  are  of  little  consequence.     Finally  the  section 

moduli  for  the  lay-out  are: 

For  tension: 

1 
R,  =  -  (11) 

T 


For  compression: 


i?c  =  - 


(12 
fibers   from   center   of 


where   T   and   C  =  distances  of  outer 
gravity  of  sections. 

On  the  other  hand,  the  actual  bending  moment  M  is: 
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M  =  —  (l I  (13) 

Therefore,  the  section  moduli  required  for  the  machine  are: 
For  tension: 

m 

R,  =  —  (lla) 

t 


For  compression: 


M 
Kc  =  — 


(12a) 


T 


tl 


where  t  =  safe  tension  stress ; 

c  =  safe  compression  stress. 

Ot  course,  at  the  first  attempt,  there  will  be  a  difference 
between  the  actual  and  the  required  moduli.  Then  the  dimen- 
sions have  to  be  changed  and  the  new  

section  checked  up  by  repeating  the  cal- 
culation. The  design  will  be  satisfac- 
tory when  the  results  obtained  from 
Formulas  (U)  and  (12)  nearly  equal 
those  obtained  from  Formulas  (lla)  and 
(12a).  The  following  stresses  may  be 
allowed:  For  cast  iron:  tensile  stress, 
up  to  3500  pounds  per  square  inch ;  com- 
pressive stress,  up  to  8000  pounds  per 
square  inch;  for  cast  steel:  tensile 
stress,  up  to  6000  pounds  per  square 
Inch;  compressive  stress,  up  to  9000 
pounds  per  square  inch. 

After  determining  the  dangerous  cross- 
section,  the  design  of  the  head  is  com- 
pleted by  lowering  the  height  toward 
both  ends,  and  also  decreasing  the 
width.  It  the  location  of  the  columns 
makes  it  possible  to  do  so.  The  section 
near  the  columns  must  be  checked  up 
to  make  sure  that  it  has  the  necessary 
shearing  strength. 

Quite  a  different  problem  arises  when 
the  press  plate  is  very  large.  In  this 
case,  the  full  load  is  usually  not  very 
high  and  the  pressure  per  square  inch  of 

the  pressed  work  is  quite  low.  The  head,  Fig.  13,  is  not  of  the 
I-beam  type;  the  best  practice  is  to  make  it  a  plain  plate 
stiffened  with  ribs.  Its  chief  duty  is  as  a  counterplate,  and  al- 
lows no  chance  for  an  equal  distribution  of  the  stress.  Most  of 
the  material  is  necessarily  accumulated  in  the  lower  com- 
pressed part  and  much  less  In  the  tensile  fibers.  Heads  of  this 
type  are  designed  by 
dividing  them  in 
strips  of  equal  width 
on  both  sides  of  each 
rib  and  determining 
the  stress  of  each 
part  according  to  its 
share  of  the  load. 
First,  a  sketch  is  laid 
out  and  dimensions 
assumed,  then  the 
figuring  is  done,  and 
finally  t  h  e  dimen- 
sions are  changed 
until  they  meet  the 
required  condition. 
The  construction 
shown  in  Fig.  3, 
which   employs  a 

cast-iron  counterplate  and  steel  channels,  is  a  logical  re- 
sult of  the  foregoing  considerations.  It  transmits  the  full  bend- 
ing moment  to  the  rolled  steel  sections,  which  are  especially  fit 
for  that  duty,  and  only  exposes  the  casting  to  small  local  loads. 
The  required  dimensions  ot  the  counterplate  may  be  deter- 
mined in  the  same  way  as  for  the  head. 


Flf.    2.     Special   Machine   designed   for 


MACHINE   FOR   CUTTING   POWDER   TRAIN 
GROOVE 

BY    DONALD   BAKER' 

The  difficulty  of  obtaining  a  standard  machine  adapted  for 
cutting  the  powder  train  groove  in  time  fuse  rings  led  us  to 
design  the  special  machine  described  in  the  following  article. 
Owing  to  the  small  size  of  the  cutter  used  for  this  purpose,  it 
is  necessary  for  the  machine  to  operate  at  a  very  high  speed, 
and  as  an  exceptionally  smooth  finish  is  required  for  the  work 
to  pass  inspection,  it  is  also  imperative  for  the  machine  to  be 
absolutely  rigid.  These  were  the  requirements  which  we  were 
called  upon  to  fulfill  in  designing  a  special  machine  for  doing 
the  work.  Fig.  1  shows  one  of  the  time 
fuse  rings,  in  which  the  powder  train 
groove  is  shown  at  A.  Before  coming 
to  the  machine,  this  groove  has  been 
roughed  out  on  a  machine  equipped  with 
a  circular  cutter  instead  of  an  end-mill, 
and  this  cutter  leaves  0.005  inch  on  the 
sides  and  bottom  ot  the  groove  which 
has  to  be  removed  by  the  finishing  ma- 
chine; also  there  is  considerable  stock 
left  at  each  end  ot  the  groove,  as  it  Is 
obviously  impossible  for  a  circular  cut- 
ter to  work  right  up  to  the  end  ot  the 
groove  and  produce  the  required  semi- 
circular form. 

The  machines  originally  purchased  for 
doing  this  work  were  a  modification  ot 
a  high-speed  drilling  machine,  and  were 
equipped  with  a  table  similar  to  that  ot 
a  milling  machine  with  an  auxiliary  ro- 
tating table  on  which  the  work  was  held 
by  a  locating  and  clamping  device  oper- 
ated by  a  foot-treadle.  These  machines 
were  designed  to  run  at  about  8000  revo- 
lutions per  minute,  and  they  were  made 
with  so  much  overhang,  and  so  many 
gibs  and  slides,  that  suflJcient  vibration 
was  set  up  to  produce  chatter  marks  on  the  work.  In  design- 
ing our  special  machines  we  eliminated  all  gibs,  and  the  over- 
hang of  all  working  parts  was  reduced  to  a  minimum.  Refer- 
ring to  Fig.  2,  which  shows  the  machine,  it  will  be  seen  that 
headstock  A  is  cast  integral  with  the  base;  and  at  the  outer 
end  ot  the  main  spindle  B  there  is  a  faceplate  V  provided  with 

a  locating  pin  D 
which  enters  hole  B. 
Fig.  1.  in  the  work. 
The  spindle  is  hol- 
low, and  the  outer 
end  which  projects 
beyond  the  faceplate 
is  ground  to  a  taper 
that  acts  in  conjunc- 
tion with  the  auxil- 
iary draw-in  spin- 
dle shown  in  Fig.  3 
to  form  an  expand- 
ing w^ork-holding  de- 
vice that  automati- 
cally adjusts  itself  to 
the  high  and  low 
limits  of  the  bore  in 
the  time  fuse  rings. 


The  ability  to  be  rated  as  a  first-class  man  is  only  acquired 
by  constant  attention  to  work,  and  by  always  being  on  the 
lookout  for  information. 


uttlng    Powder   Oroovea   in   Time   Tute  Eini*  for   Shellj 

and  provides  for  holding  the  work  back  against  the  faceplate; 
at  the  same  time,  locating  pin  D  prevents  the  ring  from  turn- 
ing while  the  milling  operation  is  being  performed.  The 
draw-in  spindle  can  be  operated  by  either  a  hand-lever  or  a 
foot-treadle. 

To  provide  for  rotating  the  work-spindle,  a  worm-wheel  E  is 
mounted  on  the  spindle;  this  meshes  with  worm  F  carried  by 
a  shaft,  at  the  outer  end  of  which  there  is  a  pulley  driven  by 
a  round  leather  belt.    This  belt  is  not  very  tight  and  is  in- 

•  Address:  41  Grant  Atc,  JenWT  City.   N.  J. 
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tended  to  slip  when  the  adjustable  stop  G  is  engaged;  stop  0 
is  carried  on  a  plate  with  a  circular  T-slot  in  which  it  is  se- 
cured in  the  desired  position.  The  plate  is  mounted  on  the 
work-spindle,  as  shown  at  H,  and  stop  G  strikes  pin  /  when 
the  work  has  been  fed  around  to  the  desired  position.  In  ad- 
dition to  the  stop  which  determines  the  end  of  the  groove  in 
the  ring,  there  is  a  second  stop  G  which  is  brought  into  con- 
tact with  pin  /  to  locate  the  work  in  the  starting  position. 

The  opposite  end  of  the  machine,  which  carries  the  cutter- 
spindle,  must  have  a  considerable  range  of  adjustment  to  pro- 
vide for  the  different  sizes  of  rings  which  have  to  be  ma- 
chined; but  in  designing  the  machine  the  use  of  slides  and 
gibs  was  done  away  with,  owing  to  the  tendency  of  this  form 
of  construction  to  introduce  trouble  caused  by  lost  motion.  To 
accomplish  the  required  result,  spindle  bearing  K  was  made 
in  the  form  of  an  eccentric  bushing  (shown  in  detail  in  Fig.  4) 
which  was  supported  and  guided  at  the  ends  by  two  cast-iron 
bearings  //.  To  change  the  position  of  the  cutter  to  provide  for 
cutting  slots  of  any  required  radius  of  curvature,  it  is  merely 
necessary  to  revolve  the  eccentric  bearing  to  either  the  left 
or  right  and  then  secure  it  in  the  desired  position  by  tighten- 
ing screw  M  which  actuates  clamp  N ;  this  clamp  is  similar 
in  shape  to  a  lathe  dog,  and  the  tail  slides  in  a  groove  of  the 
bearing  cap,  the  adjusting  screw  0  being  set  to  strike  against 
stop  P  to  adjust  the  cutter  for  working  to  the  required  depth. 
The  spindle  which  carries  cutter  R  and  draw-in  chuck  S 
(shown  in  Figs.  5  and  G,  respectively)   is  operated  by  hand- 


IMPORTANCE  OF  FOUNDATIONS   UNDER 
MACHINE  TOOLS 

Everyone  knows  that  machinery,  in  general,  operates  better 
when  mounted  on  a  solid  foundation  than  when  supported  by 
a  springy  floor,  but  very  few  comparative  tests  have  been  made 
to  demonstrate  the  actual  increase  in  efficiency  due  to  a  firm 
foundation.  A  correspondent  of  Grits  and  Grinds,  published 
by  the  Norton  Co.  and  the  Norton  Grinding  Co.,  gives  some 
results  of  comparative  tests  made  with  Norton  wheels  and 
machines,  mounted  on  concrete  foundations  and  on  weak 
wooden  foundations,  as  follows: 

Average  life  of  two  wheels  in  No.  1  grinding  room — wood 
floor — 113  days  per  wheel — approximately  3.8  months. 

Average  life  of  two  wheels  in  No.  2  grinding  room — con- 
crete floor — 188  days  per  wheel — approximately  6.3  months. 
Total  increase  in  life  per  wheel  due  to  solid  foundations — 
75  days — approximately  2.5  months. 

Average  cost  per  wheel    $19.00 

Average  cost  per  month,  per  wheel  on  wood  floor.  5.00 
Average  cost  per  month,  per  wheel  on  concrete  floor  3.00 
Average  saving  per  month,  per  wheel  on  concrete 

floor   2.00 

Average  saving  per  year,   per  wheel   on  concrete 

floor   24.00 

Boiler  Shop — three  wheels  on  weak  foundations — 
Machines  Nos.  1119  and  1189 — approximate  saving 

per  year  72.00 

Tool  Shed  No.  1 — two  wheels  on  weak  foundation — 
Machine  No.  20628 — approximate  saving  per  year.  48.00 


Fif 3.  3  to  €.     Expanding  Arbor,  Adjustable  Cutter-spindle  Bearing,   Cutter,  and  Draw-in  Collet  for  holding  Cutter 


lever  T,  and  when  the  cutter  is  operating  on  the  work,  the 
longitudinal  position  of  the  spindle  is  maintained  by  tighten- 
ing bolt  V  which  draws  the  split  spindle  bearing  together. 
When  the  work  is  finished,  this  bolt  is  loosened  to  allow  the 
cutter  to  be  drawn  back  out  of  the  work  by  operating  hand- 
lever  T. 

In  operating  the  machine,  locating  pin  D  is  withdrawn  from 
the  work  by  knurled  knob  7  and  a  fresh  blank  put  in  position 
on  the  expanding  arbor.  Knob  V  is  then  released  so  that  the 
spring  may  force  pin  D  into  position  in  the  hole  in  the  work, 
after  which  the  draw-in  spindle  is  pulled  back  to  secure  the 
work  in  position  on  expanding  arbor  W.  To  secure  the  maxi- 
mum production,  this  work-holding  device  should  be  operated 
by  a  foot-treadle.  After  the  work  has  been  set  up,  the  proper 
starting  position  is  determined  by  bringing  starting  stop  O 
into  contact  with  pin  /.  The  cutter  is  then  brought  forward  by 
hand-lever  T  and  clamped  in  the  proper  position,  after  w^hich 
the  work-spindle  feed  is  started  and  the  work  revolved  against 
the  cutter  until  the  second  stop  G  strikes  pin  /,  showing  that 
the  cutting  of  the  groove  has  been  completed.  Then  the  cutter 
is  drawn  back  ready  for  the  work  to  be  removed. 
«     «     * 

The  following  is  a  receipt  for  casehardening,  which  can  be 
used  in  cases  when  a  hard  exterior  with  a  soft  and  tough 
interior  is  desired  on  steel  of  grades  ranging  up  to  about  0.20 
per  cent  carbon.  First,  carbonize  in  any  suitable  caseharden- 
ing compound  at  1G50  degrees  F.  and  then  plunge  in  water; 
reheat  to  1425  degrees  P.  and  plunge  in  thin,  cool  oil.  The 
process  refines  the  grain  and  gives  the  core  a  maximum  of 
toughness.  This  receipt  has  been  used  with  success  by  the 
Pratt  &  Whitney  Co. 


Tool  Shed  No.  2 — one  wheel  on  weak  foundation — 

Machine  No.  20716 — approximate  saving  per  year.   24.00 
No.  1  Grinding  Room — seven  wheels  on  weak  foun- 
dations—Machines Nos.  14209,  14210.  14211,  14212 

and  14215 — approximate  saving  per  year 168.00 

•  •  • 
The  effect  of  the  war  on  many  industries  has  been  to  force 
them  to  experiment  in  order  to  produce  native  substitutes  for 
substances  that  had  formerly  been  imported.  The  graphite 
crucible  business  has  been  particularly  handicapped  by  the 
lack  of  raw  materials.  An  embargo  was  declared  on  Ceylon 
plumbago,  which,  although  it  was  lifted  after  a  few  months, 
left  the  market  in  a  depleted  condition.  The  result  was  a  great 
advance  in  prices.  Following  this,  the  foreign  clay  which  is 
used  in  crucible  making  as  a  binder  was  exhausted.  This  clay, 
it  is  said,  has  been  obtained,  as  far  back  as  crucible  history 
in  this  country  goes,  from  the  little  principality  of  Klingen- 
burg  in  the  Black  Forest  of  Southern  Germany,  where  the  en- 
tire government  expenses  are  paid  out  of  the  export  duty  col- 
lected from  the  clays.  None  of  this  clay  has  been  shipped 
since  the  beginning  of  1915.  It  therefore  devolved  upon  Ameri- 
can manufacturers  to  produce  satisfactory  crucibles  from 
American  clays.  Thousands  of  chemical  laboratory  and  prac- 
tical foundry  tests  were  made  with  this  object  in  view,  and 
it  is  claimed  that  the  crucibles  produced  through  this  experi- 
mentation with  American  clays  have  stood  a  surprisingly  long 
time  in  the  fires.  The  advance  in  prices  of  crucibles  is  due 
to  the  unusually  high  price  of  Ceylon  plumbago,  but  it  is 
thought  that  as  soon  as  the  war  insurances  are  a  thing  of  the 
past,  plumbago  will  reach  a  normal  figure  once  more  and  cruci- 
bles will  again  be  marketed  at  as  low  or  lower  prices  than  they 
have  been  for  many  years. 
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THE    APPLICATION    OF    BUTT-WELDING    AND    SPOT-WELDING    METHODS    FOR    SAVING    TOOL    STEEL 

BY    FRANK    WABBBNt 


THE  welding  of  high- 
speed steel  or  high- 
carbon  steel  to  the 
same  kind  of  stock  or  to  low- 
carbon  steel  can  be  accom- 
plished by  the  electric  weld- 
ing process  as  easily  as  the 
welding  of  any  other  kind  of 
metal.  The  only  difference  is 
in  the  handling  of  the  mate- 
rial after  the  weld  is  made. 
When  butt-welding  two  pieces 
of  iron  or  low-grade  steel  of 
the  same  kind,  a  perfect  and 
homogeneous  weld  can  be 
made  without  any  subsequent 
operations.  But  when  weld- 
ing high-speed  or  high-carlxiii 
steel,  it  is  necessary  to  over- 
come the  stresses  set  up  at 
the  junction  of  the  two  pieces 
of  metal  by  holding  the  heat 
In  the  pieces  until  they  are 
of  a  uniform  temperature. 
This  heat-treatment  relieves 
the  tension  caused  by  the  un- 
equal expansion  and  contrac- 
tion of  the  metals.  It  is  necessary  to  apply  the  same  treat- 
ment when  welding  dissimilar  metals,  like  high-speed  steel 
and  low-grade  carbon  steel. 


Fig.    1.      Toledo    Butt-welding    Macliino 
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the  dies  than  the  high-speed 
steel  stock,  as  shown  in  Fig. 
2.  The  difference  depends 
somewhat  on  the  diameter  of 
the  stock  to  be  welded,  but  it 
should  be  approximately  one- 
third  high-speed  to  two-thirds 
low-grade  stock.  The  propor- 
tions can  be  quickly  deter- 
mined, however,  by  watching 
the  lieat  as  it  comes  up.  When 
both  pieces  heat  equally,  it 
will  be  known  that  they  are 
placed  just  right.  The  amount 
of  metal  taken  up  in  the  weld 
will  be  approximately  one- 
half  the  diameter  of  the 
stock.  For  example,  in  weld- 
ing a  one-inch  bar  of  stock, 
one-half  inch  will  be  taken  up 
in  forcing  the  parts  together 
— one-quarter  inch  on  each 
side. 

Butt-welding  is  the  ideal 
method  of  utilizing  high- 
speed steel,  as  stub  ends  can 
be  welded  to  a  cheap  grade 
of  carbon  stock  and  used  up.  When  the  high-speed  steel  is 
entirely  used  up,  the  same  shank  may  have  another  piece  of 
high-speed  steel  welded  to  it.  It  is  not  necessary  to  saw  or 
forge  the  high-speed  steel  to  shape,  as  is  required  when  pre- 
paring the  stock  for  the  spot-welding  method  as  shown  in 
Fig.  3.  No  welding  compound  is  used,  heat  and  pressure  only 
being  required. 

After  the  weld  is  made,  the  stock  must  be  immediately 
placed  in  a  furnace  for  heat-treatment.  Stresses  are  set  up 
that  will  cause  the  high-speed   steel  to  check  or   crack   if  it 


used    for   welding   High-speed   Steel 
Low-carbon  Stock.    The  Current 
Kilowatt-hour,     should     not 
eces    of    ^/4-inch    Square 
weldod  In  a  Day 


When  this  is  done  properly,  the  two  pieces  are  united  so 
that  a  lathe  tool  made  in  this  manner  can  be  forged,  annealed 
and  retempered,  the  same  as  though  it  were  a  solid  piece  of 
high-speed  steel.  Fig.  1  shows  the  operation  of  an  electric 
butt-welding  machine.  The  stock  is  clamped  in  the  vise-like 
jaws,  the  current  is  turned  on,  and  the  pieces  instantly  begin 
to  heat.  In  a  few  seconds,  they  have  attained  the  welding 
temperature  and  a  pull  on  the  lever  handle  forces  the  abutting 
pieces  together.     When  welding  two  pieces  of  stock   of  the 
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is  allowed  to  drop  in  temperature  to  any  appreciable  extent 
after  the  weld  is  made.  The  parts  are  heated  only  at  the 
junction  of  the  two  pieces  as  shown  in  Fig.  2,  and  when 
taken  from  the  machine  the  heat  radiates  rapidly  and  un- 
equally in  the  high-speed  and  carbon  stock.  This  condition  can 
be  entirely  overcome  by  proper  heat-treatment.  The  welded 
pieces  should  be  allowed  to  remain  in  the  furnace  for  several 


Fig.    3.      Fitting    High-speed   Steel   Pii 


.rbon   Steel   Shanks 


same  kind,  the  pieces  extend  an  equal  distance  from  the  clamp- 
ing jaws,  but  when  welding  high-speed  or  high-carbon  stock 
to  low-grade  stock,  the  high-speed  or  high-carbon  stock,  being 
finer  grained  and  offering  more  resistance  to  the  flow  of  cur- 
rent, will  heat  more  rapidly  than  the  common  stock.  To  over- 
come this,  the  stock  should  be  placed  in  the  Jaws  of  the 
machine  with  the  low-carbon  stock  extending  out  farther  from 

•  For  previous  nrtldes  on  electric  weUllnp.  sw  "Electric  BiittWeldlng 
Practice— 1."  March.  1915.  nnil  •Rlectrlc  Butt-Welding  Practice — 2."  AprU, 
lOl.'i.   and  other  articles  there  referred   to. 

t  Secretary  and  general  manager  of  the  Toledo  Electric  Welder  Co..  Cin- 
cinnati, Ohio. 
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Fig.  6,  Grooving  High-speed  StMl 
Bit  and  Carbon  Steel  Shank  for 
welding 
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Fig.  7.  Result  of 
Improper  Propor- 
tioning of  High-speed 
and  Low-carbon  Steel 


hours  and  should  be  cooled 
very  slowly  in  order  to  an- 
neal them  thoroughly.  After 
annealing,  they  may  be  re- 
heated, forged  and  tempered, 
the  same  as  solid  stock.  This 
process  is  being  used  by  drill 
manufacturers  and  makers  of 
tools  of  different  kinds  that 
require  high-speed  or  high- 
carbon  steel  to  be  welded  to 
low-grade  carbon  stock. 

Tools  of  various  kinds  may 
be  welded,  but  the  work  in 
nearly  all  cases  should  be  done  in  the  rough  blanks.  When 
welding  a  large  diameter  to  a  small  diameter,  the  larger  diame- 
ter must  be  reduced  to  the  diameter  of  the  piece  it  is  to  be 
welded  to,  as  shown  at  A  in  Fig.  4.  The  length  of  the  reduced 
section  should  be  one-half  the  diameter  of  /i.  In  making  the 
upset,  allow  one-quarter  of  diameter  li  and  the  same  amount 
at  A.  For  example,  if  B  is  one  inch,  one-half  inch  should  be 
allowed  for  the  upset.  A  taper  reamer  can  be  welded  when 
broken  in  the  shank,  but  a  twist  drill  cannot  be  welded  it 
broken  at  the  ends  of  the  flutes,  owing  to  the  difference  in 
cross-section  of  the  metal  in  the  two  parts. 

TABLE  I.    BUTT- WELDER  DATA 
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the  low-grade  stock  as  shown 
in  Fig.  8.  When  this  is  done, 
dimension  B  is  kept  in  the 
proper  relation  to  the  thick- 
ness of  the  high-speed  steel. 

In  all  cases  it  is  necessary 
to  have  the  surfaces  of  the 
parts,  Fig.  9,  absolutely  clean 
and  free  from  oil,  dirt,  rust  or 
scale.  The  surfaces  where  the 
copper  dies  make  contact 
should  also  be  clean  and 
parallel.  It  is  necessary  to 
shape  the  pieces  and  have 
their  meeting  faces  perfectly  smooth  and  level  in  order  to  get 
the  best  results.  The  current  must  be  applied  long  enough 
to  bring  the  metal  at  the  joint  to  a  welding  temperature  ami 
sufficient  pressure  must  be  applied  to  secure  a  perfect  union 
at  the  joint.  Spot-welding  machines  with  the  toggle  joint 
in  the  head  are  particularly  well  adapted  for  this  service,  as 
they  give  an  almost   unlimited  pressure   when   the  toggle   is 

TABLE  II.     SPOT-WELDER  DATA 


Fig.  9.  Surfaces  to 
be  welded  that  must 
be  freed  of  Bust, 
Scale    and    Oil 


Area   In 

K.   W. 

Cost   per   1000 

j^qnare    luches 

Required 

to    .Make    Weld 

pep   K.   W.   Hour 

0.05 

2 

3 

0.02 

O.U 

3.5 

5 

0.05 

0.20 

5 

5 

0.07 

0.31 

7.5 

10 

0.21 

0.44 

12 

15 

0.50 

0.60 

15 

18 

0.75 

0.79 

18 

20 

1.00 

0.99 

25 

25 

1.73 

1.23 

35 

30 

2.90 

1.77 

50 

40 

5.55 

2.41 

65 

45 

8.12 

3.14 

75 

50 

10.42 

Maililnrry 

1% 

2 

2% 

2% 


Cost   per   1000 
Welda  at  1  Cent 
per  K.  W.  Hoar 

0.416 
1.250 
2.500 
4.160 

Column  A 
length. 

TliL-  thlfkn 
siilered    in    ni 


When  it  is  desired  to  save  small  pieces  of  high-speed  steel, 
a  spot-welding  machine  may  be  used  instead  of  a  butt-welding 
machine.  When  the  spot-weldirig  method  is  used,  the  steel  is 
Shaped  as  shown  in  Fig.  3.  The  welds  are  made  between  two 
flat  dies  in  either  a  spot-welding  or  a  butt-welding  machine, 
as  shown  in  Fig.  5.  If  the 
stock  is  grooved,  as  shown  in 
Fig.  6,  it  is  easier  to  weld  the 
flat  surfaces.  Any  manufac- 
turer can  quickly  determine 
whether  the  extra  work  of 
milling  the  pieces  would 
prove  profitable  for  his  par- 
ticular requirements  or  not. 
When  welding  small  pieces  of 
high-speed  steel  to  low-carbon 
steel  stock,  the  best  results 
are  obtained  when  dimension 
A  in  Fig.  3  is  one-third  and 
dimension  B  two-thirds  of  the 
total  thickness.  This  propor- 
tion causes  the  greatest  heat 
to  be  generated  at  the  junc- 
tion of  the  two  pieces.  If 
dimension  B  is  made  propor- 
tionately larger  the  hottest 
point  will  be  below  the  Junc- 
tion of  the  pieces,  resulting  in 
the  upsetting  or  blowing  out 
of  the  stock,  as  shown  in  Fig. 
7.  If  it  is  necessary  to  have 
B  greater  than  the  proportion 
given,  a  special  copper  die 
can  be  used  which  will  clamp 


Fig,  10.     Toledo  Spot-welding  Machine 

a  Lathe  Tool.    At  a  Current  Cost  of 

the    Cost   should   not   exceed   $3 

H  by  Vi   by  2  Inch  High-spe 


ives   the   width  of   the   highspeed   steel   hit   aud   eoluuju    II    the 

S8   of    the   stock    makes    no   difference;    the    feature    to   he    eon- 
king   a    weld    of    this    kind    is   the   meeting    faces   of   the   high- 
rboo  steel  stock. 

Straightened  out  to  give  the  final  squeeze,  but  the  work  can 
be  done  equally  well  with  a  butt-welding  machine.  Welds 
made  by  spot-welding  can  be  ground  to  any  desired  shape, 
but  they  cannot  be  forged  after  the  weld  is  made.  They  do 
not  require  the  heat-treatment  called  for  when  a  butt-weld  is 
made,  but  they  should  be  dropped  in  an  oil  bath  or  rapidly 
cooled  as  soon  as  the  weld  is  completed. 

Alternating  current  must  be  used  in  all  cases,  as  direct  cur- 
rent cannot  be  employed.  Single-phase  current  is  required,  but 
this  may  be  obtained  from  any  two-  or  three-phase  source  of 
supply.  Any  voltage  from  110  to  550  volts  can  be  used,  and 
any  frequency  from  25  to  60  cycles. 

In  the  foregoing,  the  weld- 
ing of  lathe  and  planer  tools 
and  drills  has  been  chiefly 
dealt  with,  but  it  will  be 
apparent  that  these  pro- 
cesses may  be  used  for  weld- 
ing many  other  articles,  as, 
lor  e.\ample.  shanks  to  end- 
mills,  and  the  cutting  edges 
of  chisels  and  similar  tools 
may  be  made  of  good  tool 
steel  and  welded  to  a  cheaper 
body  with  a  consequent  sav- 
ing in  cost.  A  great  many 
other  tools,  such  as  small 
punches,  taps,  reamers,  etc.. 
are  also  suggested. 

Tables  I  and  II  will  serve 
to  give  a  fairly  good  idea  of 
the  cost  of  welding,  time  re- 
quired to  do  the  work  and 
amount  of  current  necessary. 
•     •     * 

Gaskets   for   water   and   ex- 
haust   steam    pipings    are 
usually  about   lif   inch   thick. 
„.  ,  Gaskets  for  live  steam  piping 

welding  High-speiM   Steol  Insert  to 

Three  Cents  per  Kilowatt. hour.  should  not  be  more  than   1/16 

for    welding    800    Pieces    of  i„nl, 
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RECENT   LEGAL   DECISIONS   INVOLVING 
MACHINERY 

Machinery  Company  Allowed  (Jhansfe  of  Venue 

(New  York)  In  the  recent  case  of  Climax  Road  Machine 
Co.  V.  Central  Bank  of  Medina,  New  York  Supreme  Court,  the 
court  allowed  a  change  of  venue  on  application  of  the  ma- 
chine company  on  the  theory  that  to  refuse  the  same  would 
work  a  hardship  upon  such  company. 

The  Clima.\  Road  Machine  Co.,  plaintiff,  sold  one  of  its  steam 
rollers  to  a  road  coiitractcr,  and  the  Central  Bank  of  Medina 
took  a  chattel  mortgage  on  the  machine.  The  contractor  be- 
came insolvent  and  made  a  consignment  of  his  property  to  the 
bank  for  the  benefit  of  creditors.  The  Climax  Road  Machine 
Co.  then  brought  this  suit  to  recover  the  steam  roller,  and 
asked  the  court  for  a  change  of  venue  to  an  adjoining  county 
where  twenty-five  of  its  witnesses  resided,  and  where  the  books 
and  papers  of  the  firm  were  located.  The  trial  court  refused 
to  allow  the  change  and  an  appeal  was  taken.  The  Supreme 
Court  of  New  York  held  the  Climax  Road  Machine  Co.  entitled 
to  the  change  of  venue  on  the  theory  that  to  deny  the  change 
would  place  an  undue  hardship  upon  the  company.  (Climax 
Road  Machine  Co.  v.  Central  Bank,  156  N.  Y.  S.  857.) 

Concealment  of  Insolvency 

(Alabama)  Where  a  buyer  of  machinery  on  credit  was  in 
failing  circumstances  and  had  no  reasonable  expectation  of 
being  able  to  pay  therefor,  but  failed  to  disclose  his  financial 
condition  to  the  seller,  and  the  seller  was  ignorant  of  such 
condition,  and  thereby  induced  to  make  the  sale,  it  could,  upon 
ascertaining  the  tacts,  rescind  the  sale.  Where  a  sale  of  ma- 
chinery was  induced  by  the  buyer's  concealment  of  his  failing 
financial  condition,  the  seller's  right  to  rescind  existed  from 
the  time  the  sale  was  made  and  antedated  the  lien  of  the  buy- 
er's landlord,  and  the  landlord's  lien  was  subject  to  the  seller's 
prior  right  of  rescission  in  the  absence  of  any  facts  giving  rise 
to  an  estoppel.     (Parker-Blake  Co.  v.  Ladd,  "iO  S.  189.) 

What  is  a  Sale  of  Machinery 

(Iowa)  A  contract  to  allow  a  buyer  of  machinery  to  use  it 
from  the  date  of  the  contract  to  a  certain  time  for  a  certain 
payment  for  its  use,  payable  in  installments  at  different  times, 
evidenced  by  the  buyer's  notes,  and  whereby  the  buyer  agreed 
to  return  it  if  any  of  the  notes  were  not  paid  on  maturity,  and 
was  to  receive  a  bill  of  sale  if  the  notes  were  paid  on  maturity, 
was  a  sale  of  the  machinery  with  a  retention  of  title,  within 
the  Iowa  law  making  such  sales  or  leases  void  as  against  sub- 
seciuent  innocent  purchasers  and  creditors  without  notice  un- 
less duly  acknowledged  and  recorded  the  same  as  chattel 
mortgages.  Here  the  purchaser  of  the  machinery  before  full 
payment  of  the  purchase  price  made  an  assignment  for  the 
benefit  of  creditors.  The  manufacturer  of  the  machinery  seized 
it  and  claimed  title.  The  court  held  that  the  assignment  was 
good,  the  seller  having  failed  to  record  the  conditional  sale 
contract.  (Haudlon-Biuk  Co.  v.  Waterloo  Drop  Forge  Co.,  155 
N.  W.  803.) 

Defective  Appliances 

(Pennsylvania)  The  failure  of  an  employer  to  inspect  tools 
furnished  an  employe,  constitutes  actionable  negligence,  where 
a  reasonable  inspection  would  have  disclosed  the  defects. 

Where  the  operator  of  a  chipping  machine  in  the  plant  of  an 
engineering  company  complains  to  defendant's  foreman  that 
the  tools  with  which  he  is  working  are  dangerous  by  reason 
of  their  freriuent  breaking,  but  continues  with  his  work  with- 
out receiving  any  assurance  that  the  defects  will  be  remedied, 
he  assumes  the  risk  of  injury  from  such  defects.  (Wochner  v. 
Penn.  Engineering  Works,  9li  A.  .'pO.) 

Operator  of  Defective  Machine  Allowed  to  Recover 

(Pennsylvania)  Where,  in  a  mine  employe's  action  for  in- 
juries from  defects  in  a  coal-cutting  machine  which  he  was 
operating,  it  appeared  that  plaintiff,  a  foreigner  of  limited  edu- 
cation and  unfamiliar  with  the  operation  of  the  machine,  told 
the  superintendent  of  the  defects,  but  was  told  to  return  to 
work  and  an  electrician  would  be  sent  to  repair  the  machine, 


that  the  electrician,  after  examining  the  machine,  instructed 
plaintiff  that  it  could  be  operated  safely  in  a  certain  way  in 
spite  of  the  defects,  and  that  plaintiff  was  injured  while  trying 
to  follow  such  instructions,  the  judgment  for  plaintiff  was 
authorized.     (Protosenia  v.  Brothers  Valley  Co.,  96  A.  -'pi.) 

Railroad  Held  Responsible  for  Machinery 

(Massachusetts)  Where  machinery  was  consigned  to  the 
shipper  at  the  residence  of  the  purchaser  by  bill  of  lading  with 
draft  attached  providing  for  notice  to  purchaser,  and  the  pur- 
chaser did  not  accept  the  machinery,  it  was  the  duty  of  the 
railroad  company  to  notify  the  shipper  within  forty-eight  hours 
of  such  refusal.  Its  failure  to  give  such  notice  was  a  breach  of 
the  carriage  contract,  although  the  purchaser  had  not  notified 
the  railroad  that  he  refused  to  unload  the  car.  (South  Deer- 
field  Co.  V.  A',  y.,  X.  H.  c(-  H.  H.  Co..  Ill  y.  !■:.  -iin.) 

Positive  Duty  to  Furnish  Safe  Place  to  Work 

(Kansas)  The  plaintiff  sought  to  recover  damages  from  his 
employer  and  another  employe  for  injuries  suffered  while  he 
was  repairing  the  machinery  of  his  employer,  based  on  the 
negligence  of  the  employe,  who  was  an  engineer,  in  starling 
the  machinery  while  plaintiff  was  engaged  in  repairing  it  and 
also  on  the  negligence  of  his  employer  in  failing  to  furnish  him 
a  safe  place  to  work  or  to  give  him  such  warning  as  would 
enable  him  to  reach  a  place  of  safety  before  the  machinery 
was  put  in  operation.  The  jury  found  that  the  engineer,  who 
started  the  machinery  on  signals  given  by  others  and  did  not 
see  or  know  that  plaintiff  was  at  work  upon  the  machinery, 
was  not  liable  for  the  injury  suffered  by  the  plaintiff,  but  also 
found  that  the  employer,  whose  duty  it  was  to  furnish  plaintiff 
a  safe  place  to  work  and  to  keep  it  sate,  was  culpably  negligenl 
and  responsible  for  the  damages  sustained.  Held,  that  the 
finding  of  the  jury  that  the  engineer  was  not  negligent  does 
not  necessarily  exonerate  the  employer  from  liability  for  non- 
performance of  the  positive  duties  of  a  master  toward  the 
plaintiff,  and  that  the  evidence  in  the  case  justified  the  Jury 
in  returning  a  verdict  against  the  employer.  (Orr  v.  Ells- 
ivorth-Klaner  Const.  Co..  153  Pac.  .',2S.) 
«     «     * 

UTILIZING  SPOILED  MUNITIONS 
At  the  outbreak  of  the  present  war,  many  manufacturers 
went  into  the  munitions  business  without  definite  ideas  as  to 
the  requirements  of  this  work.  Consequently  a  large  amount 
of  material  was  spoiled  or  made  in  such  a  way  that  it  would 
not  pass  inspection.  One  concern  lost  over  5000  IS-pound 
British  cartridge  cases,  but  a  novel  use  was  made  of  these 
cases.  They  were  placed  in  a  punch  press  and  smashed  down 
so  as  to  form  a  shallow  cup.  Soldered  on  the  edges  of  this 
cup  were  two  small  curved  holders  which  converted  the  cart- 
ridge case  into  a  very  satisfactory  and  attractive  cigar  and 
ash  holder.  The  result  was  that  the  spoiled  cartridge  cases 
sold  for  a  higher  price  in  this  form  than  they  would  have  if 
sold  for  munition  purposes. 

Another  large  manufacturer,  not  to  be  outdone  by  this  ex- 
periment, when  he  found  that  over  5000  cartridge  cases  had 
been  spoiled,  evolved  the  idea  of  making  an  ornamental  bev- 
erage holder  from  a  shrapnel  shell  fuse  and  cartridge  case. 
The  cartridge  case  contains  a  rack  holding  four  glasses;  in- 
side the  shell  is  a  container  which  holds  the  beverage,  and  the 
fuse  acts  as  a  cover.  The  original  shrapnel  shell,  loaded  and 
ready  for  firing,  sold  for  $15.  This  beverage  holder,  not 
"loaded"  nor  made  to  specifications,  sells  for  $10. 
•  •  • 
Bolts  are  generally  measured  from  beneath  the  head  to  the 
first  thread  at  the  end.  There  is  usually  a  point  about  1/16 
inch  beyond  the  first  thread.  Cap-screws  with  square  and 
hexagonal  heads  are  provided  with  a  thread  cut  three-quarters 
of  the  length  for  screws  one  inch  and  less  in  diameter,  when 
the  screw  is  less  than  four  inches  long.  For  longer  screws  the 
thread  is  usually  cut  one-halt  the  length.  Fillister-head  screws 
are  threaded  two-thirds  of  the  length.  Screws  are  classified 
as  set-screws  only  when  the  head  is  not  more  than  1/16  inch 
larger  in  diameter  than  the  body  of  the  screw.  When  the  head 
is  larger  they  are  classified  as  cap-screws. 
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AXIAL  MOVEMENT  FOR    HOB 


The  usual  method  of  cutting  a  spur  or  spiral  gear  in  a  gear- 
bobbing  machine  is  to  feed  the  hob  downward  in  a  direction 
parallel  to  the  axis  of  the  gear  blank,  after  setting  one  of  the 
hob  teeth  central  with  the  gear  blank  axis,  and  inclining  the 
hob  in  order  to  align  the  cutting  teeth  with  the  tooth  spaces 
milled  in  the  gear  blank.  With  this  method  of  bobbing,  only  a 
few  of  the  hob  teeth  are  used  for  any  one  position  of  the  hob. 


CIRCULAR   SLIDE-RULE   FOR  SHAFT 
DESIGNERS* 

BY    EDWIN   8     OBERNDOBFt 

The  illustration  presented  in  this  article,  when  cut  out  and 
mounted  so  that  the  dial  with  the  inner  scales  may  be  re- 
volved on  a  pivot  at  the  center,  provides  a  slide-rule  by 
means  of  which  problems  in  shaft  design  may  be  rapidly 
solved  with  a  minimum  chance  of  error.  It  has,  in  addition, 
the  usual  advantages  of  a  slide-rule  over  charts  with 
rectangular  coordinates,  in  that  a  set  of  correspond- 
ing values  of  results  for  the  given  conditions  is  ob- 
tained and  this  set  of  results  is  distinctly  shown  with- 
out being  confused  with  results  representing  other 
conditions.  The  use  of  the  chart  may  be  easily 
learned,  even  by  those  who  are  not  familiar  with  an 
ordinary  slide-rule.  This  is  especially  so  in  that  the 
scales  are  arranged  so  that  the  placing  of  the  decimal 
point  does  not  have  to  be  determined,  the  values 
being  read  directly;  and  the  accuracy  of  the  chart 
is  sufficient  for  all  practical  work.  The  circular  form 
was  chosen,  as  it  is  mounted  for  use  in  various  ways 
which  will  suggest  themselves.  By  means  of  a  pair 
of  dividers,  the  illustration  may  even  be  used  with- 
out cutting  out  the  scales  and  mounting  them.  The 
formulas  involved  are: 

63,025  H.P. 
if,  = 


-    illustrating  Ordinary 
changing  Lateral  Posit 


-jding   Movement   of   Hob, 
of  Hob  to  distribute  Wear 


R.P.M. 


and  in  order  to  distribute  the  wear  it  is  common  practice  to 
change  tlie  axial  position  by  centering  a  different  hob  tooth 
when  setting  up  the  nuuhine  for  a  different  lot  of  gears.     In 
order    to    insure    more    uniform    distribution    of   wear,    J.    E. 
Reinecker,  of  Chemnitz-Gablenz,  Saxony,  has  invented  a  bob- 
bing machine  which  is  so  arranged  that  the  hob  is  moved  au- 
tomatically in  the  direction  of  its  axis  as  it  feeds  downward 
across  the  gear  blank.     The  principle  of  this  new  process  is 
Illustrated  by  the  accompanying  diagrams.     The  view  to  the 
left  in  Pig.   1  represents  the  milling  of  a  spiral  gear  in  the 
ordinary  way.     The  hob  A  moves  in  the  direction  B~C.  and 
traverses  a  path  7).  the  length  of  which  is  somewhat  greater 
than  the  face  width  of  the  gear  blank.     The  diagram  to  the 
right  illustrates  how  this  method  is  modified  in  the  Reinecker 
machine.     The  hob  not  only  travels  downward  a  distance  D. 
but  it  is  gradually  shifted  in  the  direction  of  its  axis  E-F,  so 
that  it  is  displaced  laterally  a  total  amount  G,  as  shown  by 
the  position  of  the  dotted  lines  indicating  the  lower  position 
of  the  hob  and  slide.    The  diagram  Fig.  2  also  shows  the  initial 
position  of  the  hob  as  used  in  a  machine  of  the  ordinary  type, 
whereas  FiKs.  ?,  and  4  show  the  initial  and  final  stages  of  a 
hob  that  is  automatically  shifted  in  the  direction  of  its  axis. 
The  JKib  moves  in  a  direction  E-F  a  distance  represented  by 
J  .V.  and   while  the  hob  is  traversed   this  distance  laterally, 
the   blank   is   given   an   additional   rotary  movement 
equal  to  P-7',  so  that  the  points  JKLMN  of  the  hob  co- 
incide with  the  points  PQRST  of  the  blank,  respec- 
tively.    In  other  words,  the  machine  is  so  arranged 
that  the  speed  of  the  gear  blank  differs  from  the  nor- 
mal speed  which  would  be  required  with  an  ordinary 
Mobbing  machine.  Just  enough  to  compensate  for  the 
lateral  change  in  the  position  of  the  hob, 
•     •     * 
Someone   poring  over   the  old   files   in   the   United 
States  Patent  Ofl^ce  at  Washington  the  other  day,  says 
the  Scientific  American,  found  a  letter  written  in  183.3 
that  illustrates  the  limitations  of  the  human  imagina- 
tion.   It  was  from  an  old  employe  of  the  Patent  Office, 
offering  his  resignation   to   the   head   of  the   depart- 
ment.    Ilis  reason  was  that  as  everything  inventable 
had  been  invented,  the  Patent  Office  would  soon  be 
discontinued  and  there  would  be  no  further  need  of 
his  services  or  the  services  of  any  of  his  fellow-clerks. 
He  therefore  decided  to  leave  before  the  blow  fell. 


-^ 


5.1  3f, 


(1) 

(2) 
(3) 


if,,  =  M,,+  V  M,,'  +  At,' 
where  M,  =  twisting  moment  in  inch-pounds; 
i/b  =  bending  moment  in   inch-pounds; 
H.  P.  =  horsepower; 
R.  P.  M.  =  revolutions  per  minute; 
I>  =  diameter  of  shaft   in   inches; 
S  =  stress  in  pounds  per  square  inch; 
if,.,  =  twisting   moment  equivalent   to   or   producing 
the  same  stress  as  a  combined  bending  moment 
i/i,  and  twisting  moment  if,. 
Instructions  for  the  use  of  the  instrument  are  given  briefly 
under  the  illustration,  so  that  they  may  be  cut  out  with  it 
and  made  a  part  of  the  finished  rule.     A  more  complete  expla- 
nation is  given  in  connection  with  the  solution  of  problems 
that  come  under  the  various  cases  which  may  arise. 

Case   1.      Sha^t   Subjected   to    Torsion    Only. — Given    H.    P. 
and    R.    P.    M.,    find    twisting    moment    and    diameter    for    a 

sef''"Thi'"'I„iil'''!f/  °?  "i"^  ^.VH?"  of  shaft  rieslgn  published  Id  Mac.iiseri. 
see  ihe  Angle  of  Torsion."  November.  1914:  -Heiivv  Dulv  Sh«ft«  «-lth 
Two  and  Three  Bearings."  April.  1914:  "On  U^ter,.  h"ng  ShaH  D lamete^  " 
"?^Te,i.to,^'„/n°"Hr'''"''"',  ^.yiV"'  '<"■  "^"S  Shaffs.-Janu.rvW3: 
101,.  "'°n°',   °'   Jl''",'''"?,    "'"'     '>'">'"=    -Moments    for    Hound    Shafts  "    Jul? 

fhanfng,""'sept'"embe;.    ^SSt"'    ""^    °""    "^'""^    '°'    «""»-''■"'    Solid' 
tAdtlrpss:    i:;j4    Fourth   St..   Jersey   Clly.    X.   J. 
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given  stress,  or  stress  for  a  given  diameter.  Set  the  given 
H.P.  on  tlie  outer  scale  and  tlie  given  R.  P.  M.  on  the  revolving 
scale  against  each  other.  On  the  outer  scale  read  the  twist- 
ing moment,  if  required,  opposite  the  mark  Mt  on  the  fc  scale. 
With  the  same  setting  of  the  dial,  read  the  required  diameter 
under  the  stress  which  may  be  allowed  in  the  material  of 
the  shaft.  The  stress  in  a  shaft  of  any  other  diameter  may 
be  read  at  the  same  time.  The  values  so  obtained  are  those 
given  by  Formulas  (1)  and   (2). 

Example. — Given  a  shaft  transmitting  35  H.P.  at  800  R.  P.  M. 
(torsion  only,  as  in  a  direct-connected  motor-generator  set). 
Set  800  on  the  R.  P.  M.  scale  against  35  on  the  H.P.  scale. 
The  twisting  moment  is  read  at  Mt,  and  is  found  to  be  2750 
inch-pounds.  For  a  shaft  stress  of  GOOO  pounds  per  square 
inch,  the  diameter  necessary  is  1%  inch.  In  a  shaft  2% 
inches  in  diameter,  the  stress  would  be  700  pounds  per  square 
inch. 

Given  a  twisting 
moment  of  4000 
pounds;  set  the  mark 
M,  (fc  =  0)  on  the 
dial  against  4000  on 
the  Mt  scale.  Read 
diameter  and  stress 
as  before;  at  2500 
pounds  per  square 
inch  stress,  the  re- 
(luired  diameter  is  2 
inches. 

Case  2.  Torsion 
and  Bending. — Given 
H.  P.  and  R.  P.  M., 
find  shaft  diameter, 
or  stress  when  diam- 
eter is  given.  Find 
the  bending  moment 
in  inch-pounds  in  the 
usual  way.  Obtain 
the  twisting  moment 
from  the  H.P.  and 
R.  P.  M.  scales.  Di- 
vide the  bending  mo- 
ment by  the  twist- 
ing moment,  to  ob- 
tain the  ratio  fc.  If 
this  is  less  than  4, 
the  highest  value  on 
the  scale,  turn  the 
dial  clockwise  to 
bring  this  value  cf 
k  to  the  point  indi- 
cated by  fc  =  0  in  tlie 
first .  setting,  i.  e., 
have  the  value  of  fc 
against  the  given 
twisting  moment. 
Corresponding 
stresses  and  shaft 
diameters  may  now 
Ije  read  as  before.  The  constant  fc  is  based  on  Formula  (3).  If 
fc  is  greater  than  4,  i.  e.,  when  the  bending  moment  is  more 
than  four  times  the  twisting  moment,  the  twisting  moment  may 
be  neglected.  Set  the  mark  "M  bending  only"  against  the 
bending  moment  road  on  the  outer  scale,  and  read  the  diame- 
ter opposite  the  stress.  With  fc  =  4,  neglecting  the  torsional 
moment  gives  a  stress  which  is  1.5  per  cent  low. 

Example.— Given  a  shaft  transmitting  35  H.P.  at  800  R.  P.  M. 
belted  motor.  The  bending  moment  due  to  belt  pull  is  cal- 
culated as  8000  inch-pounds.  The  twisting  moment  found  by 
the   instrument   is   2750    inch-pounds.     This   may   be   used    In 

8000 

calculating  the  bending  moment.    fc  = =2.9.    Hold  a  pen- 

2750 
cil  point  on  if  =  2750,  i.  e.,  opposite  the  zero  point  of  the  fc 
scale,  and  turn  the  dial  clockwise  until  a  point  on  the  fc  scale 


estimated  at  2.9  is  opposite  the  point  located  by  the  pencil. 
The  shaft  diameter  for  a  stress  of  6000  pounds  per  square  inch 
is  found  to  be  2  7/16  inches.  The  stress  in  a  shaft  2%  inches 
in  diameter  would  be  5570  pounds  per  square  inch. 

Case  3.  Bending  Only. — To  find  the  required  diameter  of  a 
shaft  or  pin  for  bending  only,  set  the  mark  "M  bending  only" 
against  the  bending  moment  read  on  the  outer  scale,  and 
read  the  required  diameter  opposite  the  stress. 

Example. — Find  the  diameter  of  a  pin  fixed  at  one  end, 
having  a  load  of  1000  pounds  at  the  free  end  which  is  8  inches 
from  the  support.  The  bending  moment  is  therefore  8000 
inch-pounds.  Set  the  "M  bending  only"  mark  opposite  8000. 
With,  say,  9000  pounds  per  square  inch  stress,  the  diameter 
required   is  about  2%   inches. 

«     *     * 

ACCURACY  REQUIRED    IN    ROUGHING  CUTS 
There  is  a  prevailing  idea  that  great  accuracy  is  not  essen- 
tial in  roughing  cuts. 


"ETEn  OF   SHAFT 


.Isling 

:.  p.  J 

ay  be  r 


iuly.  scales  for  U.  1 
.:  tlien  read  diume 
'ad  If  desired,  or  se 


twlstlTip  moment  on   M  scale.      Read 

When  k  Is  greater  than  4.  twlsti 

to   supiwrt   a   bending  moment  only. 

scale.     Read  value  of  ebaft  diameter 

Circular   Slide-rule    for    i 

Condo 


and  the  expression  is 
frequently  heard  in 
the  factory,  "Oh,  that 
is  only  a  roughing 
cut;  it's  plenty  good 
enough,"  or  some- 
thing of  the  kind.  A 
great  deal  of  trouble 
is  caused  in  factory 
work  by  neglect  of 
ordinary  precautions 
in  keeping  up  the 
roughing  tools  so 
that  they  will  leave 
the  same  amount  of 
stock  for  the  finish- 
ing tools  to  remove. 
In  the  manufacture 
o  f  interchangeable 
work,  variations  in 
the  roughing  cuts 
are  likely  to  make 
an  appreciable  differ- 
ence in  the  sizes  ob- 
tained after  finish- 
ing. When  boring 
operations  are  fol- 
lowed b  y  reaming 
cuts  rn  cylindrical 
work  it  is  very  im- 
portant that  the 
roughing  tools  be 
kept  up  so  as  to 
leave  the  same 
amount  of  stock  tor 
the  finishing  tools  to 
remove.  If  this  is 
not  done  variations 
will  be  found  in  the 
size  of  the  reamed 
hole.  The  same  rule 
applies  to  other  machining  operations.  For  example,  large 
castings  which  vary  in  size  in  their  rough  state  will  be  found 
to  vary  somewhat  when  finished  unless  the  preliminary  opera- 
tions are  so  arranged  as  to  leave  a  uniform  amount  of  stock  for 
the  finishing  tools  to  remove.  When  work  is  being  milled,  if 
one  piece  has  an  excessive  amount  of  material  on  it  to  remove, 
more  sto<k  will  remain  tor  the  finishing  tool  to  take  off,  and 
therefore  the  size  of  the  finished  piece  will  vary  somewhat. 

In  boring  and  reaming  cast  iron  and  malleable  iron,  when 
the  holes  are  2V3  inches  in  diameter  or  larger,  it  is  much 
better  to  take  medium  rough-boring  and  light  finish-boring 
cuts,  leaving  from  0.010  to  0.015  inch  for  the  reamer  to  remove. 
In  this  way,  there  is  less  likelihood  of  glazing  during  the 
reaming  operation,  and  the  results  obtained  will  be  much  more 
uniform  because  the  reamer  will  have  sufficient  stock  to  give 
it  a  good  "bite"  in  the  work.  A.  A.  D. 


IN  l"'^*' 


U.  p.  M.,  stress  and  diameter  are  used.     Set  given  H.  P. 
and    corresponding   stress   opposite   each   other.     Twisting 
k-ben  known,  on  upper  scale  opposite  Mt  on  dial. 
Hcndlug   Moment 
For  combined  bending  and  twisting  find  fc  =  —^ .     Set  this  value  of  k  opposite 


Twisting  Moment 
value  of  stress  opiwsite  sbaft  diameter. 

ig  moment  may  be  neglected.  To  find  Rbaft  diameter  required 
BCt  "M  bending  only"  mark  opposite  bending  moment  on  M 
opposite  stress. 

jse    in    solving:    Problems    in    Shaft    Design,    with 
Instructions   for   its   Use 
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SHAFTS   FOR   TORSIONAL   STIFFNESS* 

UY    B.  L>    riNKNEVt 

Shafts  for  toraioual  stiffness  differ  from  shafts  for  transrais- 
Bion  purposes  In  that  they  are  to  transmit  power  through  a 
predetermined  angle  of  twist  or  torsion,  while  shafts  tor  trans- 
mission purposes  are  figured  according  to  a  safe  fiber  stress 
of  the  material  independent  of  the  amount  of  torsion,  the  tor- 
sion usually  being  much  greater  than  is  permissible  for  shafts 
designed  for  torsional  stiffness.  The  most  common  instances 
of  shafts  to  resist  torsion  are  those  of  double-geared  machines, 
which  were  treated  in  my  article  on  the  "Angle  of  Torsion" 
in  the  November,  1914,  number  of  Machinkhy. 

In  the  article  referred  to  the  formula  for  the  angle  of  torsion 
for  length  of  shaft  subjected  to  torsion  was  given  as 
TL 

A=  687.5 

JG 
where  A  =  angle  of  torsion  for  length  of  shaft,  subjected  to  tor- 
sion; 
2' =  torsional  moment  in  Inch-pounds; 
Zy  =  length  of  shaft  in  feet; 
J  =  polar  moment  of  inertia; 
G  =  modulus  of  torsion. 


X)  =  9.15 


S\  AG 


(2) 


Inserting  the  values  of  the  angle  of  torsion  in  Formula  (2) 
for  the  three  classifications,  and  substituting  11,500,000  for  O 
(for  cold-rolled  or  high-carbon  steel  shafts),  we  obtain  For- 
mulas (3),   (4)  and  (5): 

For  Class  I.     D  =  0.a3</r  (3) 

For  Class  II.   JD  =  0.30  ■i^  r  (4) 

For  Class  III,  Z)»=  0.28  ^T  (5) 

H 

Since,   from   elementary   formulas   T  —  63,025  — .   Formulas 

A- 
(3),  (4)  and  (5),  expressed  in  terms  of  horsepower,  are: 

,\n 

For  Class  I,     Z)  =  5.23       —  (6) 


where  H  ■ 


For  Class  III 


horsepower ; 
:  revolutions  per  minute. 


Z)  =  5.23       — 
II,   D  =  4.75       — 
D  =  4.41        — 


(7) 


(S) 


SHAFTS   FOR  TORSIONAL  STIFFNESS 

(G  =  ll. 600.000) 


Iiiameter  of  Shaft,   Inches 


100 

200 

300 

400 

500 

600 

700 

800 

1,000 

1,250 

1.500 

2,000 

2.500 

3,000 

4,000 

5,000 

7,500 

10,000 

15,000 

20.000 

30,000 

40,ono 

50.000 


1.044 
1.241 
1.373 
1.476 
1.560 
1.633 
1.697 
1.775 
1.856 
1.962 
2.054 
2.201 
2.333 
2.442 
2.624 
2.775 
3.071 
3.300 
3.652 
3.924 
4.343 
4.667 
4.935 


0.949 
1.128 
1.249 
1.342 
1.419 
1.485 
1.543 
1.595 
1.687 
1.784 
1.867 
2.006 
2.121 
2.220 
2.386 
2.523 
2.792 
3.000 
3.320 
3.568 
3.948 
4.243 
4.486 


0.885 
1.053 
1.165 
1.252 
1.324 
1.386 
1.440 
1.489 
1.575 
1.665 
1.743 
1.872 
1.980 
2.072 
2.217 
2.355 
2.606 
2.800 
3.099 
3.330 
3.685 
3.9^0 
4.187 


Diameter  of  Shaft,  Inehea 

in  Inch-pounds 

Class   I 

Class  n 

CUsa  III 

60,000 

5.165 

4.695 

4.382 

70,000 

5.368 

4.880 

4.554 

80,000 

5.550 

5.045 

4.709 

90,000 

5.716 

5.196 

4.850 

100,000 

5.868 

5.335 

4.979 

125,000 

6.205 

5.641 

5.265 

.  150,000 

6.494 

5.904 

5.510 

175,000 

6.750 

6.136 

5.727 

200,000 

6.979 

6.344 

5.921 

300.000 

7.723 

7.021 

6.553 

400,000 

8.299 

7.545 

7.042 

500,000 

8.775 

7.977 

7.446 

600,000 

9.184 

8.350 

7.793 

700,000 

9.545 

8.678 

8.099 

800,000 

9869 

8.972 

8.374 

900.000 

10.164 

9.240 

8.624 

1,000,000 

10.436 

9.487 

8.854 

1,250,000 

11.034 

10.031 

9.362 

1,500.000 

11.548 

10.498 

9.79S 

1,750,000 

12.003 

10.912 

10.185 

2.000,000 

12.410 

11.282 

10.530 

2,500,000 

13.122 

11.929 

11.134 
•••••■ 
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The  angle  of  torsion  per  foot  of  shaft  length,  then,  is: 
T 

A  =  687. 5 (i) 

JG  . 
where  A  =  angle  of  torsion  per  foot  of  shaft  length. 

It  was  shown  that  the  permissible  angle  of  torsion  of  shafts 
varies  according  to  the  nature  of  the  service,  and  is  divided 
Into  the  three  following  classes: 

Class  I  shafts  may  have  up  to  0.05  degree  per  foot  angle 
of  torsion.  These  shafts  are  for  very  heavy  service  and,  as 
such,  are  subjected  to  shocks  or  fluctuating  loads  and  to  re- 
versal under  full  load. 

Class  II  shafts  may  have  up  to  0.075  degree  per  foot  angle 
of  torsion.  These  shafts  are  tor  regular  service  and,  as 
such,  will  safely  withstand  shocks  but  must  not  be  reversed 
under  full  load. 

Class  III  shafts  may  have  up  to  0.1  degree  per  foot  angle 
of  torsion.    These  shafts  are  for  lighter  service  and  not  in- 
tended   for   fluctuating   loads,   unless   the   fluctuations   are 
gradual;  and  they  should  not  be  reversed. 
The  value  of  J  for  a  solid  round  shaft  being 
J  =  0.098  ir 
and,  solving  for  D,  Formula  (1)  becomes: 

•  For  previous  articles  on  the  subject  of  shafting  anil  ancle  of  torsion,  see 
•'instance  Between  Shaft  Bearings"  In  the  Mn.v,  1010.  number,  and  other 
articles  there  referred  to. 

t  Address:   B24  E.   Srd   St.,    Newport.    K.v. 


Engineers  and  machine  designers  invariably  use  the  tor- 
sional moment  in  inch-pounds  in  preference  to  terms  in  horse- 
power in  shafts  for  torsional  stiffness. 

The  accompanying  table  is  figured  according  to  Formulas 
(3),  (4)  and  (5).  For  shafts  of  medium  carbon  or  machine 
steel,  multiply  the  figures  by  0.9S;  for  bronze,  multiply  by 
O.Sl;  for  phosphor-bronze,  multiply  by  0.83;  for  maple,  multi- 
ply by  0.526;  for  hickory,  multiply  by  0.513. 

Shafts  other  than  of  steel  frequently  are  used  in  special 
machinery  where  the  action  of  chemicals  and  the  effects  of  cor- 
rosion are  to  be  considered. 

•     •     * 

The  appropriation  tor  salaries  for  assistant  examiners  in 
the  patent  office  averages  about  $10  for  each  application 
filed,  which  means  roughly  that  the  examiner  may  devote  to 
each  application  about  ten  hours'  time.  In  an  address  before 
the  Patent  Bar  Association  at  Chicago,  the  commissioner  of 
patents,  Thomas  Ewing,  intimated  that  this  was  not  enough 
time  to  do  the  work  the  patent  office  ought  to  do  thor- 
oughly. In  his  opinion,  it  would  pay  the  public  in  the  greater 
certainty  respoctin.E;  patents,  reduced  trouble  in  the  courts, 
and  in  the  avoidance  of  complications  In  business  matters.  If 
the  government  would  appropriate  at  least  twice  as  much  as 
Is  now  appropriated  for  the  work  of  the  examiners. 
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LETTERS  ON  PRACTICAL  SUBJECTS 


We  pay  only  for  articles  published  exclusively  In  Machinery 


THE  CONSULAR  SERVICE 
In  the  March  number  of  your  journal  there  is  an  editorial 
on  the  consular  service  in  which  injustice  has  been  done  not 
only  to  that  service  but  also  to  the  Bureau  of  Foreign  and 
Domestic  Commerce,  which  publishes  the  daily  Commerce  Re- 
ports. Criticism  is  justifiable  only  when  founded  on  fact,  and 
the  facts  in  this  case  do  not  justify  this  attack  upon  agencies 
that  are  working  effectively  and  efficiently  for  the  promotion 
of  our  foreign  trade. 

The  net  expense  of  the  consular  service  for  the  fiscal  year 
ending  June  30,  1914,  was  $43,674.  The  expenditures  for  the 
service  were  $2,083,908.42,  and  the  fees  collected  and  deposited 
in  the  treasury  amounted  to  $2,040,234.42. 

Criticism  of  the  American  consular  service  is  largely  con- 
fined to  Americans.  Foreign  business  men,  who  are  on  the 
ground  and  who  know  what  our  consular  service  can  and  does 
accomplish,  are  as  warm  in  its  praise  as  some  Americans  are 
in  their  criticism.  Just  one  illustration  from  many  that  can 
be  cited  will  sufl^ce  to  show  the  high  regard  in  which  the 
service  is  held  abroad.  During  a  discussion  at  a  recent  meet- 
ing of  the  British  chambers  of  commerce.  President  Sterling 
of  the  Belfast  delegation,  and  one  of  the  largest  linen  pro- 
ducers in  Great  Britain,  said  that  whenever  he  required  exa.  t 
technical  details  concerning  linen,  Belfast's  chief  industry,  he 
was  obliged  to  seek  it  in  American  consular  reports,  which 
contained  better  information  concerning  linen  than  the  Brit- 
ish government  or  the  Belfast  trade  possessed.  A  Sheffield 
delegate,  representing  one  of  the  great  steel  industries,  said 
his  factory  was  recently  compelled  to  use  a  rare  mineral  alloy, 
and  it  was  unable  to  learn  about  the  alloy  until  it  obtained 
complete  details  from  American  consular  reports.  In  fact,  the 
American  consular  service  is  considered  abroad  a  service  that 
should  serve  as  a  model  for  other  countries. 

The  Department  of  Commerce  is  the  sole  agency  for  the  dis- 
semination of  commercial  information  collected  by  the  con- 
sular service,  and  the  chara<terization  of  the  items  published 
in  Commerce  Reports  as  puerile,  inaccurate  and  misleading 
is  as  much  a  criticism  of  the  Bureau  of  Foreign  and  Domestic 
Commerce  as  of  the  consular  service.  In  all  events,  it  is  ex- 
traordinary that  Machineky  should  thus  characterize  reports 
to  which  British  industrial  leaders  pay  such  high  tribute. 

There  was  a  time  when  the  consular  service  was  used  for 
political  patronage,  but  that  time  is  past.  Appointments  are 
now  made  only  after  examination,  and  the  examinations  are 
severe  tests.  Promotions,  moreover,  are  based  on  efficiency 
ratings,  in  the  preparation  of  which  the  department  assists. 
The  present  administration,  far  from  deviating  from  this  pol- 
icy, has  strengthened  the  system  of  appointment  and  promo- 
tion on  merit. 

You  cite  one  example  of  the  "inaccurate  reports"  appearing 
in  Commerce  Reports — an  item  relative  to  restrictions  on  the 
importation  of  machine  tools  into  England.  This  item,  a  tele- 
gram from  the  embassy  at  London,  was  as  follows: 

A  royal  proclamation,  published  November  30,  1915,  pro- 
hibits, after  December  21,  the  importation  into  the  United 
Kingdom  of  all  machine  tools  and  parts  thereof,  except 
small  tools.  A  further  exception  is  made  in  favor  of  ma- 
chine tools  and  parts  thereof  imported  under  the  license 
of  the  board  of  trade  and  subject  to  the  provisions  and  con- 
ditions of  such  license. 

It  was  stated  specifically  that  machine  tools  and  parts 
thereof  imported  under  the  license  of  the  board  of  trade  were 
exempted  from  the  general  embargo  on  machine  tools,  and  it 
is  not  quite  clear  why  M\rinNEuv  was  justified  in  drawing 
the  "natural  inference"  that  machine  tools  would  be  practi- 
cally barred  from  Great  Britain  after  December  21. 

Upon  receipt  of  a  telegram  addressed  to  Richard  D.  Micou, 
Mills  Bldg.,  Washington,  requesting  further  particulars  in  re- 


gard to  the  embargo,  a  cablegram  was  sent  to  Commercial 
Attache  Baldwin  and  Mr.  Baldwin's  reply  was  published  in 
Commerce  Reports  for  December  13,  as  follows: 

The   British    importer   of   machine   tools   must   obtain   a 
license  from  the  board  of  trade,  which,  in  cooperation  with 
the  war  munitions  board,  restricts  the  disposition  and  ex- 
portation of  such  articles  and  regulates  profits. 
On  January  3  Mr.  Baldwin's  complete  report  by  mail  was 
published  in  Commerce  Reports  as  follows: 

The  restriction  on  the  importation  of  machine  tools  into 
Great  Britain  is  a  part  of  the  general  war  control  of  man- 
ufactures, imports,  and  exports  by  the  government,  and 
the  primary  impulse  in  the  matter  comes  from  the  war 
munitions  board,  which  controls  many  factories  and,  in 
general,  has  the  power  to  make  such  restrictions  as  may 
seem  necessary  for  the  proper  conduct  of  the  war.  Machine 
tools  are  so  important  that  the  board  of  trade  has  been 
requested  to  take  charge  of  the  issuance  of  licenses  for  the 
importation  of  those  products  (instead  of  the  war  trade 
department,  which  furnishes  the  licenses  for  export).  In 
order  to  secure  the  importation  of  these  machine  tools, 
British  importing  houses,  or  manufacturers  (as  pur- 
chasers), must  first  obtain  permission  from  the  board  of 
trade  and  must  make  certain  agreements  with  respect  to 
their  disposal.  Importers  who  desire  to  resell  machine 
tools  are  restricted  as  to  profits  in  such  tools,  and  definite 
permission  must  also  be  obtained  before  any  such  machine 
tools  can  be  exported.  It  is  apparently  not  the  intention 
to  prevent  such  importations,  but  merely  to  control  them  in 
such  a  fashion  that  the  interests  of  the  government  may  be 
served. 

I  endeavored  to  secure  any  papers  which  might  add  fur- 
ther details  with  respect  to  this  matter,  but  was  advised 
that  none  was  available.  It  is  evident  that  each  specific 
request  for  permission  to  import  must  be  handled  at  the 
discretion  of  the  board  of  trade\and  the  war  munitions 
board.  It  is  probable,  also,  that  the  war  munitions  board 
will  give  first  call  to  controlled  factories  for  any  incoming 
machine  tools  that  they  may  desire  to  take.  With  the  war 
munitions  board  also  lies  the  authority  to  designate  the 
classes  of  machine  tools  which  shall  be  subject  to  restric- 
tions; and,  while  I  was  unable  to  obtain  a  statement  in  re- 
gard to  this  detail,  it  is  apparent  that  the  disposal  of  those 
tools  which  can  be  used  in  the  manufacture  of  war  material 
of  any  kind  will  be  subject  to  such  restriction  by  the  au- 
thorities as  may  be  deemed  necessary. 

In  justice  to  the  members  of  the  Consular  Service  and  to 
the  Bureau  of  Foreign  and  Domestic  Commerce,  I  know  you 
will  he  glad  to  present  these  facts  to  the  readers  of  Macki.nehy. 
Washington.  D.  C.  e.  E.  Pratt. 

Chief  of  Bureau,  Foreign  and  Domestic  Commerce 
[The  fact  is  that  the  item  published  in  Commerce  Reports. 
December  6,  191:'),  (luoted  in  the  foregoing,  created  consterna- 
tion in  the  machine  tool  trade.  It  is  contradictory  and  absurd 
as  first  printed,  stating  that  the  importation  in  the  United 
Kingdom  of  all  machine  tools  and  parts  thereof,  except  small 
tools,  would  be  prohibited  after  December  21,  and  in  the  next 
breath  that  "a  further  exception  is  made  in  favor  of  machine 
tools  and  parts  thereof  imported  under  the  license  of  the  board 
of  trade  and  subject  to  supervision  contained  in  such  license." 
It  is  true  that  the  department  officials  very  quickly  cleared  up 
the  matter  for  those  who  took  the  trouble  to  telegraph  to 
Washington,  and  credit  is  due  them  for  the  full  explanations 
subsequently  published. — EniToii.] 


SHELL  TURNING  ATTACHMENT 

The  following  describes  a  shell  turning  attachment  for  an 
engine  lathe,  which  provides  for  turning  the  wall  of  the  shell 
and  forming  the  nose  to  exactly  the  required  shape,  the  entire 
operation  being  completed  at  one  traverse  of  the  carriage.  Re- 
ferring to  the  accompanying  illustrations,  it  will  be  seen  that 
the  frame  A  is  attached  to  the  saddle  by  removing  the  cross- 
slide  and  making  use  of  the  standard  screw  and  nut.  Radius 
arm  B  is  pivoted  to  cross-slide  C  of  the  attachment,  the  pivot 
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Fig.    I.     Shell  Turning  Attachment  with  Tool  working  on  Wall  of  Shell 

being  located  at  D;  arm  B  is  also  pivoted  to  crosshead  E. 
Carried  on  arm  B  there  is  an  adjustable  tool-block  provided 
with  a  tool-settinK  gage  which  is  pivoted  at  F  to  provide  for 
setting  the  attachment  to  turn  the  nose  ot  the  shell  to  the 
required  radius  of  curvature. 

The  cut  is  started  at  the  base  ot  the  shell,  and  while  turn- 
ing the  wall,  lock-nuts  G,  carried  on  rod  //  which  is  secured 
to  the  crosshead,  will  rest  against  the  end  of  the  yoke,  as 
shown  in  Fig.  1.  With  the  crosshead  in  tliis  position,  pivot  D 
is  located  on  the  center  line  of  the  cross-slide,  and  the  entire 
attachment  travels  as  a  simple  unit  until  the  tool  reaches  the 


USE  OF  MICROMETERS  TO  SET  DIVIDERS 
The  following  describes  an  improvement  which  I  have  made 
on  my  Brown  &  Sharpe  micrometer — although  the  same  idea 
can  be  applied  in  the  case  of  a  micrometer  of  any  other  make — 
in  order  to  adapt  the  instrument  for  setting  a  pair  ot  dividers 
Referring  to  the  illustration,  it  will  be  seen  that  a  small  pin  is 
mounted  in  the  bearing  at  A;  this  pin  is  high  enough  so  that 
it  comes  level  with  the  sleeve,  and  there  is  a  prick-punch  mark 
at  the  center  ot  the  pin.  On  the  cone  ot  the  revolving  sleeve, 
a  fine  circle  B  is  cut  across  the  graduations,  the  location  ot 
this  circle  being  such  that  it  is  level  with  the  top  ot  pin  A 
and  at  a  distance  of  0.100  inch  from  the  prick-punch  mark  on 


Fig.  2.     Shell  Turning  Attachment   with  Tool  turning  Nose  of  Shell 

nose  of  the  shell,  at  which  position  it  is  shown  in  Fig.  1.  Rod 
H  now  comes  into  contact  with  stop  1,  which  is  mounted  at 
the  back  of  the  lathe,  and  stops  the  movement  of  the  cross- 
head.  The  lathe  carriage  continues  to  travel  along  the  bed 
and  carries  the  remainder  of  the  attachment  with  it;  this 
results  in  arm  li  swinging  on  its  pivot  h\  as  shown  in  Fig.  2, 
thus  providing  for  turning  the  nose  of  the  shell  to  the  required 
form.  In  swinging  the  arm  in  this  way,  the  required  trans- 
verse movement  is  provided  by  cross-slide  C. 

The  tool  may  be  moved  back  from  the  work  without  chang- 
ing the  setting  of  the  attachment,  and  attention  is  called  to 
stop  J.  which  is  provided  for  the  purpose  of  returning  the 
tool  to  the  working  position  ready  to  start  a  fresh  cut.  Spring 
K  normally  holds  crosshead  E  so  that  lock-nuts  G  are  held 
against  the  yoke;  but  when  rod  H  engages  stop  7,  continued 
movement  of  the  lathe  carriage  results  in  the  compression  of 
this  spring.  When  the  carriage  is  returned  to  the  starting  po- 
sition, it  will  be  evident  that  spring  K  automatically  returns 
crosshead  E  to  the  extreme  left  of  its  travel  so  that  the  tool 
is  ready  to  start  turning  a  new  shell. 

Hamilton,  Ontario,  Canada.  George  Arm.strong 


Micrometer  adapted  for  Use  in  setting  Dividers 

pin  A  when  the  micrometer  is  set  at  zero.  Then  if  it  is  de- 
sired to  set  the  dividers  to,  say,  0.756  inch,  adjust  the  microme- 
ter until  the  reading  is  0.656  inch  and  then  adjust  the  dividers 
to  bring  one  point  into  the  prick-punch  mark  on  pin  A  and  the 
other  point  into  groove  B.  The  dividers  will  then  be  accu- 
rately set  to  lay  off  the  distance  of  0.756  inch.  I  think  this 
little  kink  will  be  found  useful  by  draftsmen  and  mechanics 
who  are  called  upon  to  do  extremely  accurate  work. 

Tottenville,  Staten  Island,  N.  Y.  John  H.  N'ewstead 


NECKING  PARTS  TO  BE  HARDENED 

Sharp  corners  and  the  hardening  processes  are  arch  enemies, 
with  the  odds  favoring  hardening,  it  being  universally  realized 
that  the  way  to  avoid  cracking  is  to  avoid  sharp  corners  and 
thin  sections.  A  toolmaker  will  claim  that  he  is  taking  ad- 
vantage of  these  facts  to  the  utmost;  but  is  he?  Fig.  1  is  an 
example  of  the  way  this  point  in  design  is  often  neglected. 
The  small  drill  spindles  were  hardened  and  ground  for  bear- 
ings at  A  and  B  and  a  gear  at  C.  Quite  a  few  of  these  parts 
were  lost  when  hardening  due  to  cracking  at  D.  When  prece- 
dent was  discarded  and  the  spindle  turned  as  shown  in  the 
lower  view,  the  work  was  seldom  lost.    The  edges  of  the  bores 


t.         I    ,-. 


THRUST  COLLAR 
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Fig.    1.     Example   of   Changes  made   in   Design  of  a  Small   Spindle  to 
avoid  Cracking 
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in  the  gear  and  thrust  collar  had  to  be  rounded,  but  that 
costs  nothing  on  a  chucking  job.  Wouldn't  it  be  worth  trying 
to  provide  all  necks  on  hardened  and  ground  parts  with  a 
liberal  radius? 

When  hardened  rest-pins  or  jig  feet  are  to  be  ground,  the 
toolmaker  is  usually  careful  to  neck  them  down,  as  shown  at 
A  in  Fig.  2,  and  the  sharp  corners  on  this  piece  allow  the  de- 
velopment of  water  cracks.  If  cracks  are  detected  before  as- 
sembling, all  it  means  is  to  try  your  luck  on  another  piece, 
and  charge  up  more  time  to  the  making  of  the  jig.  Why  not 
omit  the  neck  and  turn  a  reasonably  large  radius  under  the 
head,  as  shown  at  B?  This  stud  still  can  be  ground  and  the 
chances  of  developing  a  crack  are  materially  reduced.  The 
hole  that  receives  the  rest-pin  can  easily  be  rounded,  as  shown 


Fig.  2. 


to  avoid  Development  of 


at  C,  or  as  the  holes  are  usually  produced  by  spotting,  drilling 
and  reaming,  the  spot-drill  could  be  used  to  advantage,  as 
shown  at  D.  It  is  just  a  little  point,  but  it  will  help  prevent 
broken  jig  feet  and  rest-pins.  Lawkence  Fay 


FLUSHING  BEARINGS  WITH  KEROSENE 

In  the  March  number  of  Maciiineby  "W.  E.  R."  makes  in- 
<iuiry  concerning  the  possibility  of  injuring  bearings  through 
the  use  of  kerosene  for  flushing  out  residue  left  after  the  old 
lubricating  oil  has  been  drawn  off.  In  reply,  I  wish  to  say 
that  kerosene  is  undoubtedly  a  splendid  medium  for  flushing 
out  the  bearings,  but  it  is  well  to  remove  the  kerosene  entirely 
before  adding  a  fresh  supply  of  lubricating  oil.  This  may  be 
done  by  washing  out  the  bearing  with  wood  alcohol  and  allow- 
ing it  to  dry  before  the  fresh  lubricating  oil  is  added.  Alcohol 
will  clean  the  metal  better  and  more  quickly  than  kerosene  or 
benzine,  and  there  is  no  possibility  of  a  bad  after  effect. 

New  liritain,  Conn.  William  C.  Betz 


TABLE  FOR  COUNTING  SHELLS 

The  table  presented  herewith  was  developed  for  the  purpose 
of  rapidly  determining  the  number  of  shells  or  billets  in  a 
pile  without  act\ially  counting  them.     Where  the  billets  from 

TABLE  FOE  FINDING  TOTAL  NUMBER  OF  SHELLS 
OR  BILLETS   IN  A  PILE 
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Diagram  showing  Method  of  Procedure  In  using  Table 

several  heats  have  been  placed  side  by  side,  so  that  it  is  only 
possible  to  count  the  number  in  the  top  row  and  the  number 
in  the  side  row,  this  table  will  enable  the  total  number  to  be 
determined  immediately. 

To  use  the  table,  count  the  number  of  shells  on  the  top  row 
and  the  number  on  the  side  row,  the  corner  shell  being  counted 
only  once.  Now  add  the  number  of  shells  on  the  top  row  and 
on  the  side  row,  and  referring  to  the  table  locate  this  sum  in 
the  left-hand  column;  then  locate  the  number  of  shells  in  the 
top  row  of  the  pile  in  the  top  column  of  the  table.  Following 
horizontal  and  vertical  lines  from  the  numbers  determined  in 
this  way,  the  point  of  intersection  will  give  the  total  number 
of  shells  or  billets  in  the  pile.  .  The  idea  will  be  readily  under- 
stood by  following  through  one  or  two  problems,  making  use 
of  the  diagram  shown  in  the  illustration  for  that  purpose. 

Brooklyn,  N.  Y.  James  H.  Crary 


ADJUSTABLE   CYLINDER  BORING-BAR 

We  had  a  number  of  cylinders  to  bore,  the  diameters  of 
which  varied  between  6  and  7  inches.  To  avoid  the  expense 
of  making  a  separate  boring-bar  for  each  cylinder,  we  designed 


Adjustable  Boring-ba 

the  adjustable  tool  shown  in  the  accompanying  illustration, 
which  met  all  requirements.  It  will  be  evident  that  the  cut- 
ters may  be  adjusted  by  regulating  the  position  of  collars  A 
to  adapt  the  bar  for  boring  the  various  sizes  of  cylinders  which 
come  within  its  range.  After  the  adjustment  has  been  made 
by  collars  A,  the  cutters  are  rigidly  held  by  tightening  set- 
screws  B,  two  of  which  are  provided  for  securing  each  cutter. 
The  cutters  are  made  of  %-inch  square  stock  and  the  boring- 
bar  is  used  on  a  turret  lathe.  As  extreme  accuracy  was  re- 
quired, two  bars  were  made,  one  of  which  is  a  solid  tool  used 
for  performing  the  roughing  operation,  while  the  other  is  a 
tool  of  the  floating  type  used  for  finish-boring  the  cylinders. 
Milwaukee,  Wis.  Mendel  Guckman 

SAFETY  VALVE  FOR  AIR  CHUCKS 
The  automatic  air  valve  here  described  was  designed  to  pre- 
vent accidents  on  machines  equipped  with  compressed  air 
chucks.  Simultaneous  demand  from  a  number  of  air  tools 
or  the  breaking  of  an  air  line  is  likely  to  result  in  a  sudden 
decrease  of  pressure,   and   this   may   cause  the  work   to   be 
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released  from  the  chuck. 
It  is  to  overcome  trouble 
of  this  kind  that  the 
safety  valve  was  de- 
signed. 

Referring  to  the  Illus- 
tration, it  will  be  seen 
that  the  lever  A  which  is 
used  to  start  or  stop  the 
machine  is  connected  to 
piston  rod  B,  but  this 
does  not  interfere  with 
the  normal  operation  of 
the  lever.  Air  pipe  G  Is 
a  branch  from  the  main 
supply  pipe  of  the  air 
chuck,  and  furnishes 
pressure  to  operate  hard- 
ened steel  valve  D  which 
is  held  baclt  Ijy  spring  A' 
as  long  as  the  air  press- 
ure in  tlie  line  remains 
normal.  If  the  pressure  decreases  to  a  point  below  the  mini- 
mum required  to  operate  the  chuck,  spring  E  throws  valve  Z) 
back  and  admits  air  to  the  cylinder  through  openings  F,  G  and 
H.  Any  leakage  of  air  past  the  valve  will  not  accumulate  in 
the  cylinder  and  cause  a  shut-down  of  the  machine  because  it 
escapes  through  the  by-pass  and  openings  /,  J  and  K. 


Design  of  Self-centering  Milling  Machine  Vise 


hold  work  of  any  desired 
shape.  The  movement  of 
jaws  B  is  controlled  by  a 
right-  and  left-hand  screw 
D  which  can  be  operated 
from  either  end;  this 
screw  moves  both  Jaws 
an  equal  distance  toward 
or  away  from  the  center 
of  the  vise.  Screw  D  is 
secured  against  end  play 
by  a  steel  bearing  E 
which  is  tongued  into  the 
vise  body  and  held  by 
two  screws.  Cover  F  pre- 
vents chips  from  finding 
lueir  way  into  the  bearing. 
Three  taper  gibs  G  are 
employed  to  keep  the  slid- 
ing jaws  B  in  accurate 
alignment  and  also  to 
make  it  easier  to  fit  the 


Safety  Valve  for  Air  Chuck  which  shuts  down  Machine  if  Air  Pressure 
fails.     The  Illustration  shows  Machine  shut  down  by  Hand 

The'  tension  of  spring  E  may  be  adjusted  by  loosening  a  set- 
screw  L  and  revolving  knurled  rod  M  that  is  riveted  to  valve 
D,  thus  operating  screw  bushing  A'.  As  rod  M  moves  with 
valve  i)  the  position  of  the  valve  can  be  easily  estimated;  and 
this  is  important  because  if  the  air  pressure  is  low,  it  is  im- 
possible to  start  the  machine  without  exerting  sufHcient  force 
to  overcome  the  total  pressure  against  the  piston.  This  de- 
vice shuts  down  the  machine  if  the  air  pressure  falls  below  the 
minimum  required  to  hold  the  work  in  the  chuck;  it  is  sensi- 
tive to  a  variation  in  pressure  of  five  pounds  per  square  inch 
and  adjustable  tor  any  reasonable  range.         Lawrknce  Fa\ 


SELF-CENTERING  MILLING  MACHINE  VISE 

The  milling  vise  described  in  the  following  was  designed 
to  handle  castings,  drop-forgings  and  other  parts  likely  to  vary 
slightly  in  shape  and  size.  With  an  ordinary  vise  any  eccen- 
tricity of  the  work  results  in  throwing  all  the  error  to  one 
side,  and  in  order  to  overcome  this  difficulty  I  designed  the 
self-centering  vise  shown  in  the  illustration.  It  will  be  seen 
that  the  main  body  A  holds  two  sliding  Jaws  B  to  whicli 
are  secured   interchangeable  Jaws  C  that  may  be  formed   to 


parts  together.  The  side  having  one  taper  gib  is  easily  scraped 
in,  and  as  soon  as  any  wear  becomes  apparent  this  gib  is 
adjusted.  On  many  small  parts  which  call  for  a  second  ma- 
chining operation — and  particularly  in  cases  where  a  form 
cutter  is  employed — it  is  important  for  the  vise  jaws  to  be 
held  in  absolute  alignment.  By  adjusting  the  two  taper  gibs 
at  the  right-hand  side  of  the  vise,  the  alignment  of  the  jaws 
can  be  maintained;  and  by  easing  up  one  gib  and  forcing  in 
the  other,  the  right-hand  slide  can  be  adjusted  in  either  direc- 
tion. Jaws  C  do  not  come  into  contact,  and  in  this  way  the 
capacity  of  the  vise  is  materially  increased.  Automatic 


SELF-CENTERING   JIG 

A  simple  indexing  jig  for  holding  8-inch  high-explosive  shells 
has  been  devised  by  one  manufacturer  who  handles  the  various 
machining  operations   from   a  hole  drilled   through   the   nose 


Self-centering  Jig  for  S-inch  Shells 
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end  of  the  shell  in  the  first 
operation.  A  rotating  fixture 
carries  three  vertical  posts, 
two  of  which  are  bored  for  a 
2-inch  diameter  piston;  one  of 
these  pistons  is  visible  at  A. 
A  heavy  spring  floats  the  pis- 
tons when  not  in  use,  but 
when  a  shell  is  placed  over 
the  end  its  weight  causes  this 
spring  to  be  compressed.  This 
expands  three  plungers  B  lo- 
cated around  the  posts  so  as 
to  grip  the  forging  just  in- 
side the  lower  end  of  the 
shell.  The  outer  ends  of  the 
plungers  are  corrugated.  The 
weight  of  the  shell  thus  auto- 
matically centers  it  with  the 
rough-forged  hole,  and  the 
friction  of  the  plungers  is  suf- 
ficient to  prevent  the  shell 
turning  while  the  nose  is  drilled  and  Itced.  The  leaf  C  hold- 
ing the  locating  bushing  is  hinged  to  ahe  middle  post  and  is 
supported  by  a  bracket  D  on  the  face  bf  the  drilling  machine 
column.  While  one  shell  is  being  drilled  and  faced,  the  opera- 
tor removes  a  finished  shell  and  chucks  another  to  continue  the 
cycle  of  operations  as  before.  F.  L.  H. 


Fir.    2. 


ular   Attachment  of   Milling 


AN  UNUSUAL  BORING  OPERATION 

There  are  few  machining  operations  which  present  greater 
difficulties  than  boring  around  a  corner,  and  this  is  particu- 
larly hard  when  the  corner  is  a  long  one  and  extends  through 
an  angle  of  ninety  degrees,  as  in  the  case  of  the  work  shown 
in  Fig.  3.  The  writer  recently  saw  such  a  boring  operation 
accomplished  in  an  ingenious  manner  and  felt  that,  despite 


a  somewhat  general  belief  to 
the  contrary,  there  really  Is 
something  "under  the  sun" 
worth  knowing  about.  The 
part  to  be  machined  was  a 
right-angle  elbow  4  inches  in 
diameter,  which  was  to  be 
used  for  experimental  work, 
and  it  was  required  to  bore 
the  holes  in  twelve  pieces. 

In  preparing  for  handling 
this  job  it  was  necessary  to 
consider  two  points:  first,  the 
method  of  holding  the  work ; 
and,  second,  the  means  for 
getting  the  tool  to  follow  the 
hole.  Fig.  2  shows  the  method 
which  was  adopted,  and  the 
results  obtained  were  highly 
satisfactory.  The  work  was 
set  up  on  a  horizontal  milling 
machine  provided  with  a  cir- 
cular milling  attachment,  and  supported  by  two  V-blocks  A 
and  B.  The  work  was  held  down  by  two  clamps  C  and  D 
placed  over  the  V-blocks,  and  an  adjustable  jack  E  was  placed 
under  the  center  of  the  elbow,  with  a  third  clamp  F  over  it. 
The  piece  was  located  at  the  proper  distance  from  the  center 
of  the  circular  milling  attachment  to  obtain  the  required 
radius  of  curvature. 

The  boring  tool  was  really  a  unique  part  of  the  equipment, 
and  the  best 
idea  of  how 
this  outfit  op- 
erated will  be 
obtained  by  re- 
ferring to  Fig. 
1.  It  will  be 
seen  that 
bracket  A  is 
curved  so  that 
it  will  not  ob- 
struct the  work 
as  it  is  rotated 
by  the  table  of 
the    circular 

milling  attachment.  This  bracket  is  mounted  on  the  vertical 
slide  B  which  carries  the  knee  of  the  milling  machine.  A  suit- 
able bearing  is  provided  in  bracket  A  to  support  sprocket  C 
and  bevel  gear  D  on  shaft  E.  This  drive  transmits  power  to 
gear  F  on  shaft  0.  and  thence  through  gears  H  and  /.  and 
the  universal  joint  to  spindle  J  which  carries  fly-cutter  A' 
that  bores  the  hole.  In  this  illustration  the  work  is  shown 
at  L,  and  referring  to  the  lower  view,  it  will  be  seen  that 
power  is  taken  from  the  milling  machine  spindle  and  trans- 
mitted through  chain  N  and  sprocket  M. 

When  setting  up  this  outfit,  the  circular  milling  attachment 
is  mounted  in  such  a  way  that  the  fly-cutter  will  occupy  a 
radial  position.  The  table  of  the  machine  is  locked  and  the 
knee  is  also  locked  after  bringing  the  cutter  into  a  central 
position  in  the  vertical  plane.  Then  by  starting  at  the  position 
shown  in  Fig.  1  and  rotating  the  circular  milling  attachment, 
the  work  is  fed  over  the  cutter  so  that  the  hole  will  be  bored  to 
the  required  shape.  Serveu 


Fig.   3.     Piece   in   which  Hole  is   to  bo   bored 


Fig.   1.     Design  of  Special  Boring-bar  for  machining  Piece  shown  in  Fig.  3 


TOOLS   MOUNTED   WITH   CUTTING 
EDGE   DOWN 

The  advantage  of  a  spring  tool  or  so-called  "gooseneck"  tool 
is  known  to  most  machinists,  the  smooth  cutting  action  of  this 
tool  having  been  explained  by  many  mechanical  writers.  But 
comparatively  few  machinists  use  an  ordinary  tool  mounted 
with  the  cutting  edge  down  to  obtain  a  similar  result,  although 
this  practice  could  often  be  advantageously  employed ;  and 
still  fewer  men  would  be  able  to  give  a  reasonable  answer 
if  asked  to  explain  the  benefit  resulting  from  such  a  practice. 
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It  is  an  established  fact,  however,  that  chatter  and  breakage 
of  delicate  tools  are  often  materially  reduced  by  mounting 
the  tools  with  the  cutting  edge  down,  the  principal  reason 
being  that  the  spring  of  the  tool  and  support  tends  to  relieve 
the  pressure  at  the  point,  making  the  action  similar  to  that  of 
a  gooseneck  tool. 

For  instance,  owing  to  the  excessive  overhang,  boring  tools 
are  quite  likely  to  chatter.  A  boring  cut  is  usually  a  light 
facing  cut,  and  the  fine  finish  generally  required  makes  it 
particularly  important  to  avoid  chattering  and  digging  in  of 
the  tool.  By  mounting  the  tool  with  the  cutting  edge  down, 
as  shown  at  A,  relief  will  be  provided  which  will  insure  ob- 
taining satisfactory  results.  At  B  the  tool  is  shown  mounted 
with  the  cutting  edge  up,  and  it  will  be  evident  that  here  the 
pressure  of  the  cut  will  result  in  springing  the  tool  point  down 
and  causing  it  to  dig  into  the  work.  The  lower  the  center 
about  which  the  tool  point  swings,  the  greater  will  be  the 
trouble  from  this  cause,  and  consequently  the  more  impera- 
tive becomes  the  need  of  mounting  the  tool  with  the  cutting 
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edge  down.     In  the  case  of  parting  tools,  another  decided  ad- 
vantage is  gained  by  the  application  of  this  principle,  namely, 
the  tool  does  not  hinder  the  chips  from  dropping  out  of  the  cut. 
Wilkinsburg,  Pa.  William  S.  Rowell 


METHOD   OF   INDICATING   SCREW 
THREADS 

I  wish  to  call  the  attention  of  readers  of  Machineuy  to  a 
simple  and  yet  perfectly  explicit  convention  for  delineating 
the  threads  of  screws.  While  this  may  have  come  to  notice 
before  in  the  foreign  prints,  it  has,  so  far  as  I  know,  never 
appeared  in  American  drafting  practice.  Its  simplicity  and 
clearness  should  strongly  recommend  it  to  draftsmen  generally. 
The  accompanying  illustration  is  reproduced  from  a  portion 
of  two  cuts  in  a  Gorman  work  on  connecting-rods  and  cross- 
heads,  which  is  one  book  of  a  number  I  have  found  using  this 
convention.  The  illustration  is  self-explanatory.  The  outlines 
of  the  bolts  are  drawn  in  the  usual  way;  the  depth  of  thread 
and  the  upper  and  lower  limits  of  threading  are  indicated  by 
dotted  lines  parallel  and  perpendicular  to  the  axis  of  the  bolt, 
respectively. 

This  convention  will  save  a  great  deal  of  time  as  compared 
with  the  usual  method  of  drawing  inclined  lines  to  represent 
the  inclination  of  the  threads.    Its  use  will  result  in  greatly 
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Conventional  Method  of  indicating  Screw  Threads 

clarifying  intricate  and  detailed  views,  as  the  distraction  of 
the  eye  occasioned  by  the  large  number  of  lines  required  to 
represent  a  threaded  member  in  the  old  way  does  not  occur 
with  the  manner  of  representation  proposed.  This  convention 
should  have  a  strong  appeal  to  designers  and  draftsmen;  the 
time  saved  and  clearness  gained  are  of  undoubted  value,  and 
if  there  are  any  serious  objections  to  the  practice  outlined, 
they  are  not  apparent  t(>the  writer. 

Washington,  D.  C.  F.  J.  Schu.nk 


SELECTIVE   OR  LOCAL   HARDENING 

On  page  512  of  the  February  number  of  Maciunery,  Paul 
Cyr  tells  of  his  experience  in  developing  a  method  for  harden- 
ing a  die  around  a  cutting  edge  and  leaving  the  rest  of  the  steel 
soft.  Mr.  Cyr  would  have  obtained  better  results  and  done  his 
work  more  easily  by  using  a  compound  known  as  "enamelite" 
which  is  made  by  the  Shore  Instrument  Co.  of  New  York  Citv. 
This  compound  is  applied  to  those  surfaces  of  the  work  which 
are  to  be  left  soft,  the  degree  of  softness  obtained  depending 
on  the  thickness  of  the  film  of  enamelite  which  is  applied  to 
the  work.  Where  it  is  required  to  leave  the  metal  very  soft, 
the  coat  of  enamelite  should  be  about  3/16  inch  thick. 

The  ability  of  this  compound  to  keep  the  metal  soft  is  due 
to  the  fact  that  when  heated  it  liberates  hydrogen  gas  which 
is  held  in  a  film  around  the  heated  steel  and  keeps  the  quench- 
ing fiuid  from  coming  into  contact  with  it.  Naturally  this  pre- 
vents the  steel  from  hardening,  while  those  portions  of  the 
work  which  are  not  coated  with  enamelite  are  reached  by  the 
quenching  fluid  and  hardened  in  the  usual  way.  Enamelite 
can  be  used  in  hardening  steel  by  quenching  in  water  or  oil. 
and  it  can  also  be  used  where  a  lead  bath  is  employed  for 
heating;  but  it  cannot  be  used  in  a  salt  bath,  as  the  salt  de- 
composes the  enamelite  and  renders  it  useless.  The  best  re- 
sults are  obtained  by  using  enamelite  in  an  open-fire  furnace. 

New  Britain,  Conn.  W.  C.  Betz 


TURNING   ECCENTRIC   BUSHINGS 

The  writer  is  frequently  called  upon  to  turn  eccentric 
bushings  of  the  form  shown  in  Pig.  1,  and  in  handling  work 
of  this  kind,  he  uses  the  special  form  of  arbor  illustrated  in 
Fig.  2.  It  will  be  seen  that  this  is  made  after  the  pattern  of 
the  "Champion"  expanding  arbor  with  the  addition  of  adjusta- 
ble centers  to  provide  for  obtaining  the  required  eccentricity. 
These  arbors  were  designed  by  a  foreman  in  the  machinery 
division  department  of  the  United  States  Na%T  at  Boston. 
Mass.,  and  enable  extremely  accurate  work  to  be  turned  out 
in  a  relatively  short  time. 

The  operation  of  turning  an  eccentric  bushing  with  this 


Fig.  1.     Examples  of  Eccentric  Bushings  to  be  turned 
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Fig.    2.     Expanding   Arbo 


'ith   Adjustable    Center   for   turning   Eccentric 
Bushings 


tool  is  as  follows:  In  the  case  of  one  of  the  bushings  shown 
in  Fig.  1,  the  first  step  consists  of  boring  the  work  out  to 
an  inside  diameter  of  14  inches,  after  which  it  is  placed  on  the 
arbor  and  the  centers  adjusted  to  give  approximately  the  de- 
sired eccentricity.  After  this  setting  has  been  made  a  trial 
cut  is  taken  to  see  what  amount  of  eccentricity  has  been  ob- 
tained, and  the  centers  are  adjusted  in  a  direction  shown  to  be 
necessary.  This  method  of  taking  a  trial  cut  and  resetting 
the  centers  is  continued  until  exactly  the  desired  eccentricity 
is  obtained.  It  should  bo  borne  in  mind  that  while  these  trial 
cuts  are  being  taken  the  work  is  considerably  over  size,  and 
after  the  centers  have  been  adjusted  to  give  the  required  eccen- 
tricity, the  outside  diameter  of  the  bushing  is  turned  down 
to  the  required  size. 

Boston,  Mass.  N.  I.  Mosiier 


SETTING   ONE   PAIR   OF   CALIPERS    TO 
ANOTHER 

It  is  much  easier  and  quicker  to  set  a  pair  of  calipers  to 
the  size  indicated  by  a  second  pair  of  calipers  by  holding  the 
tools  at  right  angles  to  each  other  than  by  holding  them  end 
to  end.  The  reason  for  this  is  that  the  points  of  the  calipers 
are  round  and  when  the  tools  are  held  end  to  end  it  is  diffi- 
cult to  keep  the  points  from  slipping  over  each  other. 

Milwaukee,  Wis.  W.  E.  Butler 


PLUG   GRINDING  FIXTURE 

For  use  in  accurately  grinding  to  length  short  cylindrical 
plugs  of  the  size  shown,  we  designed  a  fixture  which  has  given 
very  satisfactory  results.  It  holds  100  plugs  and  is  used  in 
connection  with  a  magnetic  chuck  on  a  No.  2  Brown  &  Sharpe 
surface  grinder.  The  plugs  are  a  free  sliding  fit  in  the  holes 
in  the  fixture,  and  in  grinding  them  a  "clean-up"  cut  is  first 
taken  over  one  end  of  all  of  the  plugs.  The  fixture  is  then  re- 
moved from  the  chuck  and  turned  over  so  that  the  plugs  dro.) 
out;  and  they  are  then  taken  to  a  speed  lathe  on  which  the 
ground  ends  are  burred  up.  The  work  is  next  returned  to  the 
grinder  and  placed  in  the  fixture  with  the  ground  ends  down, 
after  which  a  second  grinding  operation  reduces  them  to  the  re- 
quired length.  The  work  is  gaged  by  placing  a  parallel  on 
top  ot  the  plugs  which  is  supported  by  master  plugs,  the  lower 
ends  of  which  engage  the  face  of  the  magnetic  chuck.     The 


plugs  project  about  %  inch  above  the  surface  of  the  fixture, 
so  that  further  tests  may  be  performed  by  removing  one  or 
two  plugs  and  measuring  them  with  a  micrometer.  When  the 
final  grinding  operation  has  been  performed,  the  upper  ends  of 
the  plugs  are  burred,  after  which  they  are  ready  for  use. 
Plainfield,  N.  J.  J.  B.  Muhi'HY 


SPRING   STAND   FOR   PYROMETERS 

Trouble  is  often  experienced  with  pyrometers  used  in  forge 
shops  due  to  the  vibration  caused  by  heavy  power  hammers, 
and  this  difficulty  may  be  experienced  in  cases  where  a  pyrome- 
ter is  mounted  at  some  distance  from  the  hammer.  The  impact 
of  the  hammer  interferes  seriously  with  the  reading  of  the 
instrument,  as  the  vibration  set  up  causes  the  indicator  to 
quiver  in  such  a  way  that  it  is  practically  impossible  to  secure 
an  accurate  reading. 

We  tried  two  or  three  methods  of  overcoming  this  trouble, 
but  the  one  here  illustrated  gave  the  most  satisfactory  results. 
It  consists  of  a  concrete  base,  upon  which  is  placed  a  layer  of 
felt,  a  board,  and  a  spring  made  of  3/16-inch  round  spring  steel 
which  is  secured  to  the  case  of  the  instrument.     A  layer  ot 


Spring  stand  for  Pyrometer  to  absorb  Vibration  from  Power  Hammers 

felt  is  also  put  between  the  case  and  the  board  which  forms 
the  back  of  the  stand.  After  the  pyrometer  was  mounted  on 
this  stand,  no  trouble  was  experienced  through  quivering  of 
the  needle.  L.  K. 


Fixture  used   for  grinding  Ends  of  Short  Pings 


RING  VS.   LINE   STRAIGHTENING   OF 
RIFLE    BARRELS 

Referring  to  the  editorial  note  regarding  the  concentric 
method  of  observation  when  straightening  rifle  barrels,  which 
appeared  with  my  article,  "Drilling,  Reaming  and  Straighten- 
ing Rifle  Barrels,"  in  the  April  number,  I  wish  to  say  that  In 
Avis  &  Co.'s  plant  in  West  Haven,  Conn.,  we  have  nearly  thirty 
barrel  straighteners,  including  beginners.  We  would  not  think 
for  an  instant  of  employing  a  ring  straightener.  because  we 
know  that  method  is  far  from  being  the  best.  When  a  barrel 
straightener  uses  the  ring  method,  it  is  because  he  cannot 
use  the  line  method,  w^hich  is  more  difficult  and  gives  far  better 
results.  The  ring  method  simply  means  lining  up  one  part 
of  the  interior  surface  of  the  barrel  with  another  part;  in 
other  words,  straightening  barrels  at  different  points  but  not 
from  end  to  end.  Line  straightening,  on  the  other  hand,  means 
straightening  every  inch  of  the  bore  of  the  barrel  from  end  to 
end.  None  of  the  important  sporting  gun  makers  would  tol- 
erate the  ring  method  ot  straightening  tor  an  instant. 

Whitneyville,  Conn.  Willi.^m  H.  Avis 


HOW  AND  WHY 


QUESTIONS    ON    PRACTICAL    SUBJECTS    OF    GENERAL    INTEREST 


NUMBER   OF  B.  T.  U.  IN    HORSEPOWER- 
HOUR 

T.   T.   H. — A  horsepower-hour   is   said   to  be  equal   to   2545 
B.  T.  U.;  how  is  this  number  determined? 

A. — If  a  machine  having  a  capacity  of  one  horsepower  were 
to  run  for  one  l)our,  it  would  perform  1,980,000  foot-pounds  ot 
work.     Since  one  B.  T.  U.  is  equal  to  778  foot-pounds  of  work, 
1,980,000 

one  horsepower-hour  = =  2545  B.  T.  U.,   very  nearly. 

778 
It  should  be  noted  that  a  horsepower-hour  is  not  a  unit  of 
power,  but  a  unit  of  work,  and  is  equal  to  1,980,000  foot-pounds. 
Similarly,  200  horsepower-hours  may  mean  the  work  done  by 
a  200-horsepower  machine  in  one  hour,  or  by  a  25-horsepower 
machine  in  eight  hours,  etc.,  but  in  any  case,  it  would  equal 
1,980,000  X  200  =  396,000,000  foot-pounds  =  2545  X  200  =  509,- 
000  B.  T.  U.  J-  J- 


DURABILITY   OF  LIMIT   GAGES 

p.  E.  W. — How  long  will  an  outside  limit  gage  last  when 
used  for  gaging  three-inch  high-explosive  shells?  How  many 
limit  gages  should  be  provided  for  a  plant  turning  out  1000 
shells  per  day  ot  ten  hours? 

A.— No  reliable  data  on  the  durability  of  limit  gages  are 
available.  Records  of  the  life  of  gages  are  imperfect,  and 
even  if  perfect  records  were  available  they  would  not  serve 
directly  as  the  basis  for  estimating  what  might  be  required  in 
a  plant  producing  a  totally  different  product  under  different 
conditions,  except  in  a  very  general  way.  Small  limit  gages 
have  been  used  to  measure  as  high  as  150,000  pieces,  which 
were  required  to  be  kept  within  limits  of  ±  0.00025  inch.  A 
great  deal  depends  upon  the  condition  of  the  work  gaged,  the 
character  of  the  labor  using  the  gages,  and  the  limits  imposed. 
Two  sets  of  gages  should  be  provided  in  a  plant  turning  out 
high-explosive  shells,  one  set  being  used  in  the  shop  while  the 
other  is  being  repaired  and  adjusted  in  the  tool-room. 


and  27.  These  copies  are  as  exact  reproductions  as  it  is  possi- 
ble to  make.  The  effect  of  making  a  meter  contain  exactly 
Ii9.37  inches  was  to  change  the  length  of  the  inch,  which  previ- 
ous to  the  Act  ot  Congress  referred  to  was  1/36  of  a  standard 
yard.  The  standard  yard  is  defined  in  two  ways:  In  Great  Brit- 
ain an  Act  of  Parliament  (18  and  19  Vict.  cap.  72)  deflnes  the 
yard  as  the  distance  at  62  degrees  F.  between  the  centers  of 
the  transverse  lines  in  two  gold  plugs  in  the  bronze  bar  de- 
posited in  the  office  of  the  Exchequer.  By  a  former  Act  of 
Parliament,  the  foot  is  1 -e- 3.26159  of  the  length  of  a  simple 
pendulum,  beating  seconds  at  the  Tower  of  London,  the  yard 
being  three  such  feet.  Both  of  these  yards  are  supposed  to  be 
identical,  and  the  U.  S.  standard  yard  has  the  same  value. 
Consequently,  what  we  may  call  the  metric  inch  is  a  trifle 
longer  than  the  yard  inch.  In  England,  the  value  most  com- 
monly used  for  the  meter  is  39.37079  inches,  while  in  this 
country,  the  value  is  usually  stated  as  39.370432  inches.  The 
value  quoted  above  is  a  more  recent  determination  and  is 
more  accurate.  The  different  values  were  arrived  at  by  differ- 
ent persons,  and  they  illustrate  strikingly  the  diflficulties  of 
measuring  distances  correctly  to  more  than  five  or  six  signifi- 
cant figures.  .1.  .1. 


COLORED   DRAFTSMEN 

A.  T.  C. — Why  Is  it  we  see  so  few  colored  men  employed  in 
drafting-rooms  of  manufacturing  establishments?  It  seems  to 
me  that  drafting  offers  inducements  to  colored  men  having 
some  technical  education. 

A. — There  are  two  principal  reasons  why  colored  men  are 
not  more  often  employed  as  draftsmen,  the  first  being  the  race 
prejudice  which  bars  them  from  many  other  occupations,  and 
the  second  that  very  few  colored  men  have  acquired  the 
knowledge  of  drawing  and  machinery  required  to  fit  them  to 
be  draftsmen.  A  letter  addressed  to  the  Tuskegee  Normal  and 
Industrial  Institute  elicited  the  information  that  very  few 
colored  men  are  employed  as  draftsmen,  there  being  only  one 
or  two  in  Philadelphia  and  about  the  same  number  in  Cleve- 
land, Chicago,  Boston,  Milwaukee  and  Quincy,  Mass.  A  few 
colored  men  have  gone  to  architectural  schools  and  are  prac- 
ticing as  architects  in  the  South,  but  comparatively  few  have 
taken  up  mechanical  drawing,  as  they  realize  how  diffloult  it 
would  be  for  them  to  obtain  positions. 


LENGTH   OP  A  METER 

H.  R.  L. — In  the  March  number  of  Machinery,  page  585. 
it  is  stated  that  Congress  legalized  the  meter  and  decided  that 
it  is  equal  to  39.37  inches.  It  is  also  stated  that,  according  to 
the  Encyclopncdia  Britannica.  a  meter  is  equal  to  39.370113 
inches.    Does  this  mean  that  a  meter  has  two  different  lengths? 

A. — It  does  not;  the  lengths  of  all  meters  are  alike,  theoreti- 
cally. The  standard  meter  is  the  distance  between  two  marks 
on  a  certain  metal  bar.  which  is  preserved  in  the  International 
Bureau  ot  Weights  and  Measures  at  Paris.  Copies  of  this 
were  constructed  and  delivered  to  various  governments  In  the 
year  1889,  and  the  U.  S.  government  got  meters  Numbers  21 


NUMBER   OF  WATTS   IN   A   HORSEPOWER 

0.  J.   D. — A  horsepower  is  said  to  be  equal  to  746  watts; 
please  explain  how  the  number  746  is  arrived  at. 

A. — The  fundamental  equation  of  dynamics   is  F  =  ma.  in 
which  F  is  the  force  that  will  produce  an  acceleration  «  in  a 

W  W 

body  having  a  mass  m.     Since  m= — ,  F  =  —  a,  in  which  W 

9  9 

is  the  weight  of  the  body  and  g  is  the  acceleration  due  to 
gravity  attained  by  a  freely  falling  body  at  the  point  where 
the  body  is  weighed.  In  the  English  system  of  measures,  F 
and  ^Y  are  measured  in  pounds  and  a  and  g  in  feet  per  second 
per  second,  or  as  some  writers  put  it,  in  feet  per  second'.  In 
the  C.  G.  S.  system,  the  unit  of  force  is  the  dyne,  the  unit  ot 
mass  is  the  gram  (0.00220462  pound),  the  unit  of  acceleration 
is  one  centimeter  (=0.0328087  foot)  per  second',  and  the  ac- 
celeration due  to  gravity  is  taken  as  981  centimeters  per  sec- 
ond'. Letting  D  represent  the  force  in  dynes,  and  substituting 
in  the  above  equation  the  English  equivalents  for  the  weight 
and  accelerations: 

0.00220462  X  0.0328087 

ID  = —  =  0.00000224732  pound. 

981  X  0.0328087 

The  C.  G.  S.  unit  of  work  is  the  erg,  which  is  one  dyne- 
centimeter  (=  ID  X  1  centimeter) ;  this  unit  is  too  small  for 
most  purposes,  and,  hence,  the  practical  unit  is  the  joule, 
which  is  10.000,000  (=10')  ergs.  Consequently,  1  joule  = 
10'  X  0.00000224732  X  0.0328087  =  0.737317  foot-pound,  and 
1 

1  foot-pound  = =  1.32346  Joule.     The  C.  G.  S.  unit 

0.737317 
ot  power  Is  the  watt,  which  is  1  joule  per  second;  hence. 
1  horsepower  =  550  foot-pounds  per  second  =  550  X  1.32346  = 
745.9485  joules  per  second  =  746  watts,  very  nearly.  Accord- 
ing to  the  U.  S.  Bureau  of  Standards,  the  horsepower  is  ex- 
actly equal  to  746  watts  when  that  value  of  g  is  used  which 
corresponds  to  sea  level  and  latitude  50  degrees,  which  is 
very  nearly  the  latitude  of  London.  J.  J. 


ATMOSPHERIC  PRESSURE   ON   MERCURY 
COLUMN 

B.  L.  K. — Please  explain  why  the  pressure  ot  the  atmosphere 
makes  the  mercury  stand  in  a  barometer  tube. 

A. — In  order  for  any  liquid  to  be  at  rest,  it  is  necessary  that 
the  pressure  on  any  particle  of  it  be  the  same  in  all  direc- 
tions— upward,  downward,  or  sideways.  Otherwise,  if  there 
is  less  pressure  in  some  particular  direction,  the  liquid  will 
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flow  in  that  direction.  Referring  to 
the  illustration,  take  a  glass  tube 
about  three  feet  long,  fill  it  with  mer- 
cury, close  one  end,  and  with  the 
finger  over  the  other  end,  stand  the 
tube  in  a  cup  of  mercury,  as  shown. 
On  removing  the  finger,  the  column 
of  mercury  will  be  found  to  be  about 
\  7  30  inches  In  length  between  its  top 

W^H^^^HV  and   the   top   of  the   mercury   in   the 

^^^I^^^^B  cup.    The  pressure  is  exerted  all  over 

^^^■i^^^B  the  top  of   the  mercury   in  the  cup, 

^^H^^^V  except  on   the  area  occupied   by  the 

hole  in  the  tube.  This  pressure  is 
transmitted  in  all  directions,  and 
presses  upward  on  the  bottom  of  the 
tube;  as  the  space  above  the  column 
of  mercury  is  a  vacuum,  the  weight  of  the  mercury  in  the 
tube  must  exert  a  downward  pressure  exactly  erjual  to  the 
upward  pressure  on  the  mercury  column  due  to  the  at- 
mosphere. This  should  answer  your  question,  since  the  es- 
sential features  of  a  mercurial  barometer  are  a  cup  of  mercury 
and  a  glass  tube  having  a  vacuous  space  above  the  mercury 
column.  J.  J- 

TO   DIVIDE  A   STRAIGHT   LINE    INTO   ANY 
NUMBER   OF  EQUAL  PARTS 

A.  C. — How  can  I  divide  a  straight  line   (graphically)   into 

any  number  of  equal  parts? 

A. — Assuming  that  the  line  can  be  placed  at  will,  draw  a 

horizontal  line  AB,  Fig.  1,  using  a  T-square,  and  make  it  equal 

in  length  to 
the  given  line. 
At  one  end,  say 
B,  erect  a  per- 
pendicular BG 
with  the  T- 
square  and  a 
triangle.  Let  n 
represent  the 
number  of 
parts  i,nto 
which  the  line 
is  to  be  di- 
vided. Take  n 
divisions  on 
0    mark    of    the 


2^^ 

■ 

r 

i 

C 
D 

A            1'          2'          3'         4'         5'         6' 

3 

iiein 

Fig.   1.     Graphical  Method  of  dividing  a  Given  Line 
into  any  Numher  of  Equal  Farts 


the  scale,  of  such  length  that  when  the 
scale  is  placed  at  A,  the  end  of  the  nth  division  will  fall  on 
the  line  BC  at  a  point  D.  Draw  AD,  and  with  a  sharp  pencil 
prick  the  division  points  1,  2,  3,  etc.     Through  these  points, 

using  the  T- 
square  and  tri- 
angle, draw  the 
vertical  lines 
1-1',  2-2',  etc. 
Then  AV  =  V 
2'  =  2'  3',  etc. 
=  AB^n.  This 
construction  is 
very  accurate 
and  rapid. 
When  the  line 
is  on  a  draw- 
ing and  is  not 
horizontal,  use 

the  method  shown  in  Fig.  2.  AB  is  the  given  line.  Draw  a 
line  AG  of  indefinite  length,  and  lay  off  with  a  scale  or  space 
off  with  dividers  n  +  1  equal  spaces  from  .1,  the  end  of 
the  n  +  1  division  being  the  point  D.  Draw  DBE,  and  make 
BE  =  BD.  Through  E  and  the  point  marking  the  second  divi- 
sion from  D,  draw  E6,  intersecting  AB  at  6'.  Then  6'B  is 
1 

—  X  AB.     The   other   divisions   are   found   by   drawing   lines 
n 
through  the  points  5,  4,  etc.,  parallel  to  £6.     In  both  figures, 


i 

E 

Fig.   2. 


the  line  AB  has  been  divided  into  seven  equal  parts;  i.  e., 
n  ^  7.  This  construction  is  also  rapid  and  gives  very  accu- 
rate results.  It  should  be  understood  that  a  graphical  construc- 
tion, particularly  when  the  result  depends  upon  the  location 
of  points  of  intersection,  may  be  mathematically  correct,  while 
the  construction  itself  may  not  give  accurate  results  in 
practice.  J.  J. 


GRAPHICAL  METHOD  OF  MEASURING 
ANGLES 

F.  A.  M. — Is  there  any  reliable  method  of  measuring  an  angle 
without  using  a  protractor? 

A. — The  following  method  is  due  to  de  Lagny,  who  made 
it  public  about  1724;  it  is  very  exact  and  is  readily  applied. 
Referring  to  the  illustration,  let  AOB  be  the  angle  to  be 
measured.  Produce  one  side,  say,  OA  to  C,  and  with  0  as  a 
center  and  any  con- 
venient radius  (the 
larger  the  better) 
describe  a  semicir- 
cle whose  diameter 
shall  coincide  with 
AG.  Now  place  one 
leg  of  the  spacing 
dividers  at  g  and 
the  other  at  a  and 
space  off  the  arc  ag 
along    the    semicir- 


Graphical    Method   of    Mea 


ng    Angle 


cle,  stopping  at  e.  Then  space  off  the  arc  e/  from  e  toward  d, 
stopping  at  the  point  /j,  /,d  being  less  than  e/.  Then  space 
off  -l^d  from  U  to  e,,  and  note  that  the  stopping  point  practi- 
cally coincides  with  the  point  e,.  The  semicircle  is  equal  to 
5  X  arc  ag  +  arc  e/.  Arc  ed  =  6  X  arc  e/  -f  /.d.  Arc  ej,  =  3  X 
arc  /jd,  very  nearly.    These  numbers  5,  6,  and  3  are  the  denom- 

1 
inators  of  the  continued  fraction  —  which,  as  is  readily  seen, 

5-f  1 

6-f  1 

19  3  19 

is  equal  to  — .    In  other  words,  the  angle  AOB  is  very  nearly  — 

98  98 

19 

of  a  semicircle,  and  AOB  =  180  deg.  X  —  =  34.9  deg.  =  34  deg. 

98 
54  min.    The  accuracy  of  the  result  depends  on  the  care  exer- 
cised in  spacing;   if  great  pains  are  taken,  it  is  claimed  the 
error  will  not  be  more  than  one  or  two  minutes.  J.  J. 


FORMULA   FOR   FINDING   AREA   OF 
SEGMENT   OF   CIRCLE 

L.  N.  P. — Please  give  a  formula  for  finding  the  area  of  a 
segment  of  a  circle  in  terms  of  the  chord  and  height  or  radius. 
A. — Referring  to  the  illustration,  let 
c»  +  4ft' 

r  =  radius  =  OA  =  OG  = ; 

8ft 
c  =  chord  of  arc  =  AG ; 
h  =  height  of  segment  =  DB ; 
T  =  central  angle  =  AOC : 
A  =  area  of  segment  ABGDA. 
Then 

r> 
4  =  —  {V ■ —  sin  V),  when  V  is  in  radians 
2 

r" 
r  — sinF   1  =— (0.0174533  7  — sin  y),  when 
ISO  /  2 

y  is  in  degrees. 

This  formula  may  be  readily  solved  with  the  aid  of  a  table 
of  trigonometric  functions,  provided  the  central  angle  is 
known.    In  practice,  mechanics  usually  measure  the  chord  and 

AOC       2h 

the  height,  in  which  case,  tan  BAG  =  tan  =  — ,  from 

4  c 

which  angle  AOC  is  easily  found.    Mathematicians  have  failed 


A  =  —  (  r  —  sin  y   I 

2    V    ISO  / 
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Diagram  for  finding  Area  of  Segmoot  of  Circle 


to  furnish  a  con- 
venient formula  for 
calculating  the  area 
without  employing 
trigonometric  func- 
tions and  which 
will  give  accurate 
results  for  both 
large  and  small 
angles.  If  the  cen- 
tral angle  does  not 
exceed  160  degrees, 
the  following  for- 
mula can  be  used: 


A  =  —  A  V  c'  -f  1.568  V. 
3 

If   accurate   results   are   desired   and    the   central    angle   is 
h 
greater  than  160  degrees,  that  is,  if  —  is  greater  than,  say,  0.4, 

c 
the  following  formula  may  be  used,  which  gives  very  good 
results  for  all  angles  from  0  to  180  degrees;   it  is,  however, 
far  more  difficult  of  application: 
'h- 
1  +  0.01S24  (  - 

(r— ?i). 

2 


12r'ft 


c+  V  32r)i 


ring  =  —        (  "^^  )  ""''      =6.4795    square    inches.      Sin    ]o\ 

fi         1 

=  —  = =0.57143;    hence,   /oi  =  34   degrees   51   minutes, 

0/       1.75 
and  fog  =  69  degrees  42  minutes  =  1.2165   radian.     Area  of 
1.75' 

segment  = (1.2165  —  0.9379)  =  0.426€   square   inch,   since 

2 
sin  69  degrees  42  minutes  =  0.9379.    Distance  oi  =  \/  1.76'-^  1' 
=  1.4361  inch.    Whence,  gh  =  6.5  —  1.4361  =  5.0639  inches,  and 
area  eigh  =  5.0639  X  2  =  10.1278  square  inches.     Area  of  hol- 

1 
low  rectangle  =  10  X  3  —  8  X  1 —  =  18  square  inches.    Conse- 

2 
quently,    A  =  6.4795  +  10.1278  +  18  —  0.4266  =  34.1807    square 
inches.     Distance  of  center  of  gravity  of  circular  ring  from 
BB'  =  6.5  +  3  =  9.5  inches.     Distance  of  center  of  gravity  of 
segment  from  o  is  equal  to  the  cube  of  the  chord  fg  divided 

2" 

by  twelve  times  the  area  of  the  segment  = =  1.5627 

12  X  0.4266 
inch  =  ok,  and  distance  of  k  from  BB'  =  6.5  — 1.5627  -I-  3  = 
7.9373  inches.  Distance  of  center  of  gravity  of  efgh  from  BB' 
=  5.0639  -^  2  +  3  =  5.5319  inches.  Distance  of  center  of  grav- 
ity of  abed  from  BB'  =  3  -f-  2  =  1.5  inch.  Substituting  these 
values  in  the  formula.  34.1807  y  =  6.4795  X  9.5 -t- 10.1278  X 
5.5319  -f  18  X  1.5  —  0.4266  X  7.9373  =  141.1946,  and  y  = 
141.1946  -H  34.1807  =  4.131  inches.  Since  the  area  of  the  seg- 
ment was  subtracted,  its  moment  must  be  subtracted.        J.  J. 


TO   FIND  THE   CENTER   OF  GRAVITY 
OF  A   SECTION 

A.  O.  B.~Referring  to  the  a<'companying  illustration,  please 
show  me  how  to  calculate  the  center  of  gravity  of  the  sei'tion. 
A. — We  note  first  that  the  figure  is  symmetrical  about  the 
axis  AA',  which  passes  through  the  center  o  of  the  circle  in 
the  upper  part  and  is  perpendicular  to  the  base  be;  in  other 
words,  if  the  paper  were  folded  on  the  line  AA',  every  point 
and  line  on  one  side  would  fall  on  corresponding  points  and 
lines  on  the  other  side;    consequently,  the  center  of  gravity 

of  the  figure  must 
lie  on  the  line  AA'. 
Now  draw  a  line 
perpendicular  to 
AA',  the  most  con- 
venient line  in  this 
case  being  BB', 
which  coincides 
with  the  base  line 
6c;  this  is  an  axis 
of  reference.  Di- 
vide the  figure  into 
elementary  areas 
(rectangles,  trian- 
gles, circles,  etc.), 
whose  areas  and 
centers  of  gravity 
are  easily  found, 
and  calculate  the 
area  of  the  entire 
figure,  which  we 
will  call  A.  De- 
note the  various  elementary  areas  by  .4,.  A,,  A„  etc.,  and  the 
distances  of  their  centers  of  gravity  from  BB'  by  i/,,  j/„  y„ 
etc.;  also,  let  j/ =  the  distance  of  the  point  C,  the  center  of 
gravity  of  the  entire  figure,  from  BB'.  The  distance  y  can 
then  be  readily  found  from  the  equation: 

Ay  =  A,?/,  -f  A,y,  +  A,y,  +  etc. 
The  different  terms  in  this  equation  are  the  moments  of  the 
areas  about  the  axis  BB'.  Referring  now  to  the  figure,  the 
area  A  may  be  regarded  as  being  made  up  of  the  hollow  cir- 
cular area  minus  the  area  of  the  segment  fg  plus  the  area  of 
the  rectangle  efgh  plus  the  area  of  the  hollow  rectangle  a&cii, 
and   these  are   now   calculated   as   follows:     Area  of  circular 
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WEDGE   REACTIONS 

p.  G.  F. — What  is  the  formula  giving  the  relationship  be- 
tween the  force  P  and  the  resistance  Q  in  a.  wedge  of  the  shape 
shown  in  the  accompanying  illustration  (Fig.  1),  friction 
being  considered? 

A. — A  formula  giving  the  relationship  between  the  force  P 
and  resistance  Q  in  Fig.   1  may  be  derived  as  follows:     The 
force  P  may  be  divided  into  two  components  Q  and   Q„  one 
acting  normal  to  the  inclined  surface  and  one  normal  to  the 
vertical  surface  of  the  wedge.     If  the  parallelogram  of  forces 
is  drawn,  it  is  evident  that,  neglecting  friction: 
P  =  Q  sin  a 
P,  =  Q  cos  a 
Now,  if  friction  is  considered,  the  forces  resisting  a  down- 
ward  movement   of  the  wedge   are   composed  of  the   vertical 
component  of  force  Q,  the  vertical  component  of  the  frictional 
resistance  due  to  the  normal  pressure  of  Q  against  the  inclined 
side  of  the  wedge,   and   the  frictional   resistance  due  to  the 
pressure  of  force  Qi  against  the  vertical  side  of  the  wedge,  or, 
expressed  as  a  formula   (the  coefficient  of  friction  being  m)  : 
P  ~  Q  sin  a  +  Q/JL  cos  a  -f  Q,ii 
But  it  has  already  been  shown  that: 
Q,^  Q  cos  a 
Hence,  by  inserting  this  value  of  Q,  in  the  above  formula: 

P  =  0  sin  a  4-  On  cos  a  +  Qn  cos  o 
This  formula  may  be  reduced  to  the  simple  form: 
P=Q  (2m  cos  a  +  sina) 
which  may  be  considered  the  fundamental  formula  for  a  wedge 
of  the  type  shown. 


Wedge   Reactions 


NWW  MACHINERY  AND  TOOLS 

THE    COMPLETE    MONTHLY    RECORD    OF    NEW    AMERICAN    METAL -WORKING    MACHINERY 


HART-PARR   SHELL   BORING   AND 
TURNING    LATHE 

The  Hart-Parr  lathe  for  turning  and  horing  shells  from  l>-  to 
12-inch  sizes  is  the  result  of  an  investigation  conducted  by  the 
Hart-Parr  Co.,  Charles  City,  Iowa,  in  preparing  to  start  work 
on  a  shell  contract.  This  is  a  single-purpose  machine  and  its 
design  combines  several  noteworthy  Jcntiires.  Chief  among 
these  are  the  application  of  canfiilhi  mini  ball  bearings  iti 
the  head,  and  the  extension  of  Ihr  siiuullt  to  form  a  boring- 
bar  for  the  performance  of  internal  upcnilions,  or  a  mandrel 
to  support  the  shell  for  turning  operations.  The  spindle  bear- 
ings are  fitted  with  great  care  so  that  alignment  is  obtained 
without  the  use  of  a  tailstock,  except  cohere  the  shells  are  oj 
exceptional  length. 

In  taking  up  the  manufacture  of  shells  from  6-  to  12-inch 
sizes,  a  preliminary  study  of  the  work  made  by  the  Hart-Parr 
Co.,  Charles  City,  Iowa,  convinced  its  engineers  that  the  boring 


eliminated   to   make   the  machines   suitable   tor   operation   by 
relatively  unskilled  labor. 

It  will  be  seen  that  the  headstock  and  bed  are  cast  integral; 
and  the  headstock  is  of  the  bo.\  type  with  side  walls  that  con- 
nect the  front  and  rear  bearings.  The  bed  is  provided  with 
ribs  of  I-section  which  run  crosswise  to  stiffen  the  construc- 
tion as  far  as  possible.  The  spindle  is  forged  from  high-carbon 
steel  and  extends  out  over  the  ways  and  carriage  to  form  a 
boring-bar  for  the  performance  of  interior  operations  on  the 
shells,  or  an  expanding  arbor  for  supporting  the  work  while 
turning  operations  are  performed.  The  spindle  is  Gls  inches 
in  diameter,  and  for  all  ordinary  shell  work  it  is  depended 
upon  to  provide  a  sufficiently  rigid  support  for  the  boring 
tools  and  formers;  the  same  is  true  when  the  spindle  is  used 
as  an  expanding  arbor  to  carry  the  shell,  so  that  no  tailstock 
is  ordinarily  required  on  the  lathe.     In  the  case  of  very  long 


Fig.   1.     Group  of  Hart-Parr  Lathes  for  Shell  Boring  Operations;   note    Extension  of  Spindle  and  Method  of  holding  Work 


and  turning  operations  could  be  most  advantageously  handled 
on  special  machines  designed  with  particular  reference  to  the 
peculiar  requirements  of  these  operations.  The  machines 
shown  in  the  illustrations  which  accompany  this  description 
represent  the  outcome  of  this  investigation;  they  have  a  ca- 
pacity for  handling  various  types  and  sizes  of  shells  from  G 
to  12  inches  in  diameter,  and  the  design  has  been  worked  out 
along  lines  which  would  make  it  easily  modified  to  adapt  the 
machine  for  various  manufacturing  operations  in  addition  to 
the  special  class  of  work  referred  to.  To  meet  the  severe 
service  conditions  which  exist  h\  munition  factories,  these 
lathes  have  been  heavily  built  to  adapt  them  for  continuous 
operation  during  a  24-hour  working  day.  All  lathe  features 
not  aistually  required  for  shell  turning  and  boring  have  been 


work,  however,  the  use  of  a  tailstock  is  required  to  provide 
outboard  support. 

The  spindle  is  mounted  in  combination  radial  and  thrust 
ball  bearings  which  are  very  accurately  fitted;  and  owing  to 
the  liberal  size  and  great  durability  of  these  bearings,  perma- 
nence of  spindle  alignment  is  practically  assured.  Mounted 
upon  the  spindle  there  js  a  worm-wheel  with  a  phosphor- 
bronze  ring;  and  the  worm  which  meshes  with  this  wheel  is 
mounted  on  the  cone  shaft,  provision  being  made  for  clutch- 
ing the  worm  directly  to  the  shaft  or  driving  through  back- 
gears.  With  the  four-step  cone  pulley  on  the  machine,  provi- 
sion is  made  for  eight  changes  of  speed.  With  the  high  re- 
duction obtained  in  this  way  the  belt  cone  runs  at  high  speed, 
enabling  a  3-inch  belt  to  provide  ample  power.     Previous  ex- 
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Fig.  2.     Group  of  Hart-Parr  Lathes  tooled  up  for  performance  of  Shell  Turning  Operation;  note  Arrangement  of  Fonninj  Plate 


perience  with  heavy  machining  operations  led  to  the  selection 
of  this  type  of  worm  drive  because  of  its  steady  action  and 
freedom  from  chatter.  The  worm  is  quadruple  threaded  and 
mounted  below  the  wheel;  and  the  worm  and  wheel  run  In  a 
liberal  sized  oil  pocket  which  provides  adequate  protection 
against  heating. 

The  feed  mechanism  is  operated  through  spindle  cone  pul- 
leys and  provides  six  changes  of  feed.  Both  power  feed  and 
hand  traverse  are  available  and  the  mechanism  is  simply  con- 
structed. For  the  performance  of  outside  turning  operations, 
the  tool  and  cross-slide  are  under  control  of  a  simple  profiling 
cam  which  governs  the  turning  operation  over  the  entire 
length  of  the  shell.  For  boring,  the  lathe  is  fitted  with  a  heavy 
saddle  carriage  upon  which  the  shell  is  clamped,  and  the  car- 
riage Is  fed  up  to  the  cutters  secured  in  the  end  of  the  spindle. 
The  stiffness  of  the  machine  and  secure  method  of  mounting 
provided  for  the  work  enables  heavy  boring  and  turnini;  opera 


tions  to  be  readily  performed,  including  long  forming  cuts  for 
finishing  the  outside  of  the  nose  and  the  taper  on  the  inside 
of  the  shell.  A  quick  return  is  provided  for  the  carriage.  For 
turning  operations,  a  four-tool  turret  post  is  usually  employed; 
or  the  lathe  may  be  equipped  with  a  turret  tool-holder.  The 
tools  are  made  of  ordinary  square  high-speed  steel  or  steel 
shaped  for  round  point  cutters.  The  tools  are  held  and 
clamped  in  this  turret  tool-holder  in  such  a  way  that  they  are 
supported  close  to  the  work.  The  method  of  supporting  is 
such  that  the  heat  generated  by  the  cut  is  quickly  conducted 
back  from  the  tool  point  and  dissipated. 

In  machining  shells  on  this  lathe  the  internal  operations  are 
performed  first.  The  shell  is  clamped  to  the  carriage  and  the 
first  tool-head  is  mounted  on  the  end  of  the  spindle;  this  head 
carries  a  single-point  tool  which  takes  the  roughing  cut.  By 
means  of  a  special  drift,  this  head  is  quickly  removed  from 
the   spindle   and   a   second    head   substituted   which   carries   a 


^"^m 


Fig.  3.     Front  View  of  Hart-Parr  Shell  Turning  Lathe:   nolo  M.-inaroI 


May,  1916 


MACHINERY 


807 


Fig.   1.     Front  View  of  Warren  Lathe  for   rough-turning  Nose  of  B-inch  Shell  Forgings 

rough-sizing  reamer  and  rougli  arcli-forming  tool.  The  cut 
taken  with  this  head  finishes  the  inside  diameter  of  the  shell 
to  size  and  rough-forms  the  arch.  The  next  cutter-head  car- 
ries finish-reaming  and  forming  tools  which  complete  the  work 
on  the  arch.  These  three  cuts  complete  the  interior  machin- 
ing, and  the  same  operations  might  provide  for  recessing  and 
facing;  hut  in  case  the  forgings  are  very  rough,  one  or  two 
additional  cuts  are  sometimes  necessary.  The  shell  is  then 
removed   and   mounted   on  another   Hart-Parr   lathe  equipped 


WARREN    SHELL  NOSE- 
TURNING    MACHINE 
In    the    February    number    of    Ma- 
chinery  a  description  was   published 
of  the  Warren  lathe.     Since  that  ma- 
chine  was   placed   on   the   market   the 
Lombard  Governor  Co.,  Ashland,  Mass., 
which   is  the   builder   of  the   Warren 
lathe,   has   developed   a  single-purpose 
machine  for  use  in  rough-turning  the 
nose  of  5-inch  shell  forgings.     It  will 
be  seen  that  this  machine  has  a  heavy 
swinging     tool-holder     substituted     in 
place    of    the    turret;    this    tool-holder 
has  two  stations,  one  of  which   holds 
the  cutting  tools  and  the  other  a  sad- 
dle  that   assists   in   putting   the   work 
into  ,the  chuck  and  removing  it  when 
finished.     The   turning    is   done   by   a   series    of   tools   which 
are  stepped  in  to  produce  a  form  which  roughly  approximates 
the  required  shape  of  the  shell  nose;  and  the  forging,  that  is 
carried  in  a  collet,  is  fed  up  to  these  tools  by  oil  under  pres- 
sure, acting  directly  behind  the  end  of  the  revolving  spindle, 
thus  eliminating  all  thrust  friction. 

The  operation  of  the  machine  will  be  best  understood  by  re- 
ferring to  the  front  view  shown  in  Fig.  1.  It  will  be  seen  that 
the  end  of  the  spindle  is  enlarged  at  A  to  provide  for  carrying 


Fig.  2.     Bracket  G  in  Position  to  load  Shell  Forging  into  Collet 

with  an  expanding  mandrel  on  the  spindle,  on  which  the  turn- 
ing operation  is  performed.  Turning,  waving,  and  under- 
cutting the  band  groove  and  boring,  tapping  and  beveling  the 
fuse  opening  could  also  be  done  on  this  machine  If  it  were 
fitted  with  suitable  attachments,  but  it  will  be  found  that  this 
part  of  the  work  can  be  done  more  efficiently  on  a  standard 
engine  lathe. 

The  principal  dimensions  of  the  machine  are  as  follows: 
length  of  bed,  10  feet,  6%  inches;  depth  of  bed,  20%  inches; 
width  of  bed  across  vees,  24  inches;  swing  over  bed,  26  inches; 
swing  over  carriage,  13%  inches;  width  of  vee,  2%  inches; 
diameter  of  the  front  spindle  bearing, 
6.69  inches;  diameter  of  the  rear  spin- 
dle bearing,  4.33  inches;  width  of  the 
tool-slide,  12  inches;  length  of  the  car- 
riage on  the  ways,  36  inches;  available 
feed  changes,  1/128,  1/64,  1/32,  3/64, 
1/16  and  3/32  inch  per  revolution; 
available  speeds  for  lineshaft  speed  of 
682  H.  P.  M.  when  driving  through 
back-gears,  8V4,  11%,  15%  and  20% 
revolutions  per  minute;  available 
speeds  when  driving  direct,  33,  45,  61 
and  83  revolutions  per  minute;  dimen- 
sions of  lead-screw,  2  inches  diameter 
by  1  inch  lead;  floor  space  occupied,  5 
by  12  feet;  and  weight  of  machine, 
10,000  pounds. 


Fig.   3.     Tools  F  at  work  roughing  out  Nose  of  Shell   Forging 

a  collet,  the  action  of  which  is  controlled  by  diaphragm  B. 
Tool-holder  C  is  provided  with  a  locking  pin  D,  operated  by 
treadle  E  to  provide  for  securing  the  tool-holder  in  either  of 
its  two  positions.  The  turning  tools  are  shown  at  F;  and 
while  loading  a  new  forging  into  the  collet,  saddle  G  Is 
swung  up  to  provide  a  support  for  the  forging  from  which  it 
may  easily  be  transferred  to  the  collet.  The  machine  is  driven 
by  pulley  H,  from  which  power  is  transmitted  through  double 
back-gears.  Inside  case  7  is  a  hydraulic  clutch  operated  by 
valve  J;  and  the  chuck  is  controlled  by  valve  A'.  An  auto- 
matic   reversing    valve    is    shown    at    L    which    provides    for 


Fig.  4.     Bear  View  of  Warren  Lathe  ahowlng  Ftunpa  for  deliTerlof  Luhricant  to  Bearings  and  Toola 
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governing  the  forward  and  ba<-kward  movements  of  the  spin- 
dle, the  forward  movement  being  limited  by  thread  stop  M. 
The  reversing  valve  L  is  controlled  by  handle  ^V. 

The  speed  at  which  the  spindle  moves  forward,  i.  e.,  the  rate 
of  feed,  is  controlled  by  an  automatic  needle  valve  0  in  such 
a  way  that  it  reduces  the  time  required  to  complete  the  nose- 
turning  operation  by  about  50  per  cent.  This  is  accomplished 
by  placing  a  spiral  grooved  sheave  upon  the  stem  of  this 
needle  valve  and  mounting  a  small  (lexible  steel  cable  P  in  the 
grooves  of  this  sheave,  the  cable  running  hack  over  idler 
pulley  Q.  At  point  R  the  cable  is  fastened  to  traveler  S  by  an 
adjustable  turnbuckle.  This  traveler  moves  back  and  forth 
with  the  spindle,  and  as  the  spindle  is  fed  forward  sheave  0 
Is  rotated  by  the  cable  in  such  a  manner  that  it  gradually  re- 
duces the  opening  of  the  needle  valve.  Since  this  valve  con- 
trols the  rate  at  which  the  spindle  is  fed  forward,  it  is  obvious 
that  the  spindle  starts  to  move  at  its  ma.ximum  speed  and 
this  speed  is  gradually  reduced  until  a  minimum  is  reached 
at  the  forward  limit  of  its  travel. 

The  importance  of  this  action  will  be  appreciated  when  it  is 
considered  in  connection  with  the  arrangement  of  the  turning 
tools  /''.  There  are  eight  of  these  tools,  which  are  arranged 
in  two  rows  and  stepped  in  such  a  way  that  they  roughly  out- 
line the  nose  of  the  shell.  It  will  be  evident  that  the  holding 
power  of  the  chuck  is  not  unlimited,  and  the  same  applies  to 
the  driving  power  of  the  lathe.  When  only  two  tools  are  cut- 
ting, the  rate  at  which  the  work  is  fed  to  the  tools  may  prop- 
erly be  much  greater  than  at  later  periods,  when  four,  six 
or  eight  tools  are  at  work;  and  it  will  be  evident  that  the 
rate  of  feed  must  be  decreased  in  direct  proportion  to  the 
number  of  tools  that  are  cutting  in  order  to  run  at  approxi- 
mately the  maximum  driving  capacity  of  the  machine  and 
holding  capacity  of  the  chuck  at  all  times.  This  is  the  condi- 
tion which  is  controlled  automatically  by  needle  valve  O.  If 
the  rate  of  feed  were  constant  it  would  be  necessary  to  limit 
it  to  a  value  which  would  be  permissible  when  all  eight  tools 
were  cutting. 

In  the  back  view  of  the  machine  shown  in  Fig.  4,  T  is  a 
pump  which  furnishes  pressure  for  the  hydraulic  feed  and 
supplies  oil  to  all  bearings,  and  U  is  a  pump  for  delivering 
cutting  compound  to  the  tools.  The  oil  is  contained  in  a  tank 
located  in  the  base  of  the  machine.  It  is  stated  that  the  first 
of  these  machines  put  in  operation  performed  the  rough  nose- 
turning  operation  on  460  5-inch  shell  forgings  in  twenty-four 
hours. 

GORTON  FUSE  RING  MILLING  MACHINE 

The  most  noteworthy  feature  of  the  No.  8-C  universal  hori- 
zontal routing  machine  developed  by  the  George  Gorton  Ma- 
chine   Co.,    Racine,    Wis.,    for    milling    the    vent    and    powder 


Fig.   2. 

grooves  in  fuse  rings  is  that  sufficient  adjustment  is  provided 
to  adapt  the  machine  for  working  on  rings  for  different  types 
of  fuses.  The  machine  is  shown  in  Kig.  1,  and  the  amount  of 
adjustment  provided  will  be  most  readily  understood  by  refer- 
ence to  Fig.  2.  With  fuse  rings  milled  on  the  No.  8-C  machine, 
C  may  be  any  dimension  up  to  4  inches;  angle  D  may  range 
from  zero  to  360  degrees;  the  gage  holes  may  be  located 
in  any  position  on  the  top,  bottom  or  side  of  the  ring;  and 
dimensions  A',  F,  G  and  //  may  be  of  any  magnitude  called  for 
by  the  drawings.  Varying  the  diameter  of  the  center  hole  / 
simply  necessitates  the  use  of  a  suitable  faceplate. 

The  spindle  of  the  machine  is  made  of  tool  steel;  it  is  hard- 
ened and  ground  and  mounted  in  combination  radial  and 
thrust  bearings.  These  bearings  are  housed  in  a  sliding  sleeve 
which  is  closed  at  the  ends  by  felt  washers  and  packed  in 
grease.  End  play  is  taken  up  by  a  nut  at  the  rear  end  of  the 
spindle.  The  loose  pulley  is  mounted  independently  of  the 
spindle  and  carried  by  ball  bearings.     The  spindle  sleeve  and 


Tig.  1.     Gorton  No.  8-C  Universal  Fuse  Ring  Milling  Machii 


Figs.  3  and  4.     Cross-section  through  Spindle  Nose:  and  Type    oi  Cutter  used 

the  sleeve  which  supports  the  loose  pulley  are  clamped  to- 
gether by  a  yoke  bored  to  fit  the  sleeves.  This  construction 
brings  the  belt  pull  between  the  front  and  rear  bearings  and 
avoids  all  tendency  to  throw  the  spindle  out  of  line.  Fig.  3 
shows  the  spindle  collet  which  holds  the  cutter  in  such  a  way 
that  a  fresh  one  may  be  easily  substituted.  The  shank  ot  the 
cutter  bears  against  a  spacing  pin  A',  making  it  impossible  for 
the  tool  to  slip  back  from  the  work.  If  cutters  with  shanks 
of  different  diameters  are  required,  it  is  merely  necessary  to 
use  suitable  collets,  all  of  which  are  carried  by  the  same 
spindle.  The  spindle  should  run  at  approximately  3200  revo- 
lutions per  minute,  the  speed  being  varied  slightly  according 
to  the  nature  of  the  work. 

The  groove  in  the  fuse  ring  may  be  smoothly  and  accurately 
finished  at  a  single  cut,  and  the  rate  of  production  is  from 
25  to  30  rings  per  hour.  The  ring  is  held  on  a  hardened  and 
ground  steel  plate  by  a  cam-actuated  clamp;  and  the  milling 
operation  is  controlled  by  hardened  steel  stops.  A  cutter  lu- 
bricating system  is  furnished  with  the  machine  which  con- 
sists of  a  pump,  tank,  strainer,  relief  valve,  piping,  and  flexible 
nozzle.  The  machine  may  be  mounted  on  legs,  as  shown 
in  Fig.  1,  or  set  directly  upon  a  work  bench;  but  where  the 
latter  method  of  mounting  is  employed  a  pump  is  not  fur- 
nished. It  is  recommended  that  the  cutter  be  run  right-hand 
and  the  work  left-hand,  or  rite  rcrsa.  as  this  has  been  found 
to  give  the  best  finish  at  a  single  cut. 
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National-Chapman    Combination    Weighing    Scale    and    Elevating    Truck 

NATIONAL- CHAPMAN   SCALE    ELEVATING 
TRUCK 

One  of  the  recent  additions  to  the  line  of  elevating  trut-ks 
manufactured  by  the  National  Scale  Co.,  6  Mechanic  St.,  Chico- 
pee  Palls,  Mass.,  is  a  combination  weighing  scale  and  elevating 
truck,  which  is  illustrated  and  described  herewith.    This  truck 
is  particularly  useful  in  shipping  and  receiving  departments 
or   for   taking  inventories,   where   it   is  not  only   required   to 
transfer  material  from  one  point  to  another  but  also  to  obtain 
accurate   information   as   to   its   weight.     Material    loaded   on 
wooden  platforms  can  be  weighed  to  obtain  the  gross  weight, 
after   which   net   and    tare   weights   are   quickly    determined; 
and  it  will   be  evident 
that    this    does    not    in 
any  way  affect  the  ad- 
vantages obtained  from 
using    the    elevating 
truck.     A  so-called  "Gi- 
ant lift"  is  provided  for 
raising  heavy  loads,  and 
a  safety  handle  release 
is  furnished  in  addition 
to  the  foot-lever;   a  hy- 
draulic    check     enables 
the  heaviest  loads  to  be 
lowered     without    the 
least  jar.    The  axles  are 
made    of    heat-treated 
steel   and  supported   in 
Hyatt   roller   bearings. 


delivering  a  copious  flow  of  lubricant  to  the 
work  at  low  pressure,  a  %-inch  flexible  tube 
being  provided  to  deliver  the  lubricant  to  the 
work.  The  machine  is  fitted  with  a  duplex 
self-oiling  clutch  which  is  provided  with  a 
"non-burn"  indestructible  lagging.  A  reser- 
voir is  provided  for  lubricating  the  clutch, 
which  has  sufficient  capacity  so  that  it  need 
only  be  filled  once  a  month.  Automatic  stops 
control  the  length  of  stroke;  these  stops  are 
of  the  spring  and  plunger  type  and  may  be  ad- 
justed without  the  use  of  wrenches.  Means 
are  provided  for  easily  replacing  any  parts 
which  are  subject  to  wear. 

The  principal  dimensions  of  this  broaching 
machine  are  as  follows:  capacity  to  cut  a  l^A- 
inch  keyway  10  inches  long  or  to  broach  a 
:j-inch  square  hole  6  inches  long;  size  of  driving  pulley,  18 
inches  in  diameter  by  5%  inches  face  width;  speed  of  screw 
on  low  gear,  3  feet  per  minute;  speed  of  screw  on  high  gear, 
5 '/J  feet  per  minute;  dimensions  of  driving  screw,  2'?i  inches 
diameter  by  54  inches  maximum  stroke,  2  pitch;  floor  space 
occupied,  16%  by  2M!  feet;  and  net  weight  of  machine,  3400 
pounds. 


No.  3-B  Broaching  Machine  built  by  J.  N.   Lapointc  Co. 


DUNLAP  SHELL   LATHE 
To  meet  the  requirements  of  turning  shell  forgings  up  to 
10  inches  in  diameter  and  for  boring  shells  having  an  inside 
diameter  up  to  6  inches,  the  Dunlap  Mfg.  Co.,  Columbus,  Ohio, 

has  recently  placed  on 
the  market  the  "Colum- 
bus" 21-inch  back-geared 
engine  lathe  which  is  il- 
lustrated and  described 
herewith.  This  is  a 
heavy-duty  single-pur- 
pose machine,  and  in 
addition  to  its  applica- 
tion on  shell  work  it  is 
suitable  for  any  class  of 
general  manufacturing 
where  there  are  a  large 
number  of  duplicate 
parts  to  be  turned  and 
bored.  As  the  machine 
is   intended    for   manu- 


When  transporting  material  on  this 
truck,  the  loaded  platform  is  supported  by  side  bars  so  that 
no  strain  comes  on  the  scale  mechanism.  This  truck  is  made 
in  four  sizes  having  capacities  for  loads  of  2500,  3500,  4000  and 
4000  pounds. 


J.  N.  LAPOINTE  BROACHING  MACHINE 

The  No.  3-B  broaching  machine  which  forms  the  subject  of 
this  description  is  a  recent  product  of  the  J.  N.  Lapointe  Co.. 
New  London,  Conn.,  and  supersedes  the  No.  3  machine  formerly 
manufactured  by  this  company.  T^vo 
speed  changes  are  provided  which  are 
fast  and  slow,  and  suitable  for  handling 
light  and  heavy  work.  Changes  of  speed 
can  be  made  while  the  machine  is  either 
running  or  stopped;  and  all  gears  are 
enclosed  and  run  in  oil.  A  roller  thrust 
bearing  is  mounted  inside  the  gear-case 
and  takes  the  pressure  of  the  cut  so  that 
friction  losses  are  reduced  to  a  mini- 
mum and  danger  of  heating  the  screw 
and  nut  is  avoided.  The  driving  screw 
is  protected  by  a  tube  at  the  rear  of  the 
machine. 

This  broaching  machine  can  be  oper- 
ated from  the  front  or  back,  two  operat- 
ing levers  being  provided  for  the  pur- 
pose.    The  oil  pump  has  a  capacity  for 


facturing,  it  is  only  provided  with  a  sufficient  range  of  speeds 
to  cover  working  diameters  from  2  to  10  inches;  and  changes 
of  feed  are  provided  ranging  from  0.012  to  0.112  inch  per 
revolution. 

The  bed  is  made  of  semi-steel  and  provided  with  five  cross- 
girders  to  give  the  required  stiffness.  The  vees  have  an  in- 
cluded angle  of  90  degrees,  and  the  rear  end  of  the  bed  is  cut 
away  to  allow  overhang  or  quick  removal  of  the  tailstock.  At 
the  back  of  the  bed  there  is  a  pad  to  which  a  forming  attach- 
ment or  taper  turning  attachment  may  be  secured.  The  head- 
stock   has  ring-oiled   bearings  and  is  driven  by  a  6-inch   belt 


Fig.    1.     Dunlap  21-incb   Shell   Turning   and   Boring  Latho 
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which  provides  sufficient  power  for  driving  high-speed  steel 
tools  to  the  limit  of  their  cutting  capacity.  The  ratio  of  the 
back-gears  is  11  to  1.  The  spindle  is  machined  from  a  steel 
forging  and  has  a  hole  IV^  Inch  in  diameter  bored  through  it. 
The  spindle  thrust  is  taken  by  a  bearing  composed  of  steel 
and  bronze  collars. 

The  carriage  Is  constructed  of  semi-steel  and  has  a  bearing 
on  the  bed  30  inches  in  length;  the  over-all  width  of  the 
carriage  is  26  inches  and  the  tool-rest  is  12  inches  wide.  The 
apron  Is  of  the  double-wall  box  type;  all  shafts  are  supported 
at  both  ends  and  the  gears  are  made  of  steel.  Positive  geared 
power  longitudinal  feed  is  provided,  with  automatic  stops  for 
governing  the  dimensions  of  duplicate  work.  Power  is  trans- 
mitted from  the  spindle  to  the  gear-box  by  a  roller  chain.    The 


Fig.  2.     Partial  End  View  of  Dunlap  Lathe  shown  in  Fig.   1 

seven  rates  of  feed  provided  are  0.012,  0.018,  0.027,  0.037,  0.052, 
0.074  and  0.112  inch  per  revolution. 

The  principal  dimensions  of  the  machine  are  as  follows: 
swing  over  bed,  21  Inches;  swing  over  carriage,  14  Inches; 
swing  over  tool-rest,  13  inches;  height  of  centers  from  floor, 
40  inches;  maximum  capacity  between  centers,  37  inches; 
maximum  distance  between  centers  with  tailstock  overhang- 
ing, 44  inches;  and  approximate  weight,  6000  pounds.  The 
standard  equipment  furnished  includes  a  toolpost,  plain  tool- 
rest,  two  No.  5  Morse  taper  centers,  a  12-inch  faceplate,  and 
the  necessary  wrenches  for  making  all  adjustments. 


WILL-BURT   ADJUSTABLE   VISE 

The  "Carpenter"  vise,  which  is  a  recent  product  of  the  Will- 
Burt  Co.,  Orrville,  Ohio,  is  so  constructed  that  it  may  be  used 
in  either  a  horizontal  or  vertical  position;  and  the  vise  swings 
freely  on  the  base  so  that  it  may  be  used  in  any  position  which 
is  most  convenient  for  the  workman.  When  the  Jaws  are  tight- 
ened by  the  screw, 
this  also  clamps  the 
vise  in  place  on  its 
base.  The  construc- 
tion of  this  tool 
will  be  readily  un- 
derstood by  refer- 
ence to  Figs.  1  and 
2,  which  show  it 
in  the  vertical  and 
horizontal  posi- 
tions, respectively. 
The  vise  may  be 
equipped  with  a 
pair  of  auxiliary 
Jaws  for  holding  a 
carpenter's  saw  in 
position  for  filing. 
These  jaws  slip 
over  the  vise  jaws 
Fig.  I.    win-Burt  viae  in  Vertical  Foiitim        and  are  ready   for 


Will-Burt   Vi>e   holding   Work   in   Horizontal 


instant  use  without  adjustment.     They  have  a  wide  contact 
bearing  on  the  saw  blade  so  that  all  chatter  is  eliminated. 


BEIGHLEE   ELECTRIC   RECORDING 
PYROMETER 
The  two  most  important  features  of  the  instrument  made  by 
the  Beighlee  Electric  Co.,  Cleveland,  Ohio,  for  recording  the 
temperatures  of  one,  three,  six,  nine  or  twelve  thermo-couples 
on   one   chart,   are   the   elimination   of   ink  as   the   recording 
medium  and  the  maintenance  of  accuracy  of  indications  inde- 
pendent of  tempera- 
ture fluctuations  at 
the    cold    junction, 
by  means  of  a  self- 
contained,  auto- 
matic Wheatstone 
bridge  system.    The 
records     are     pro- 
duced   by    an    elec- 
tric spark  and  are 
entirely    separate 
for     each     thermo- 
couple.   The  adjust- 
ment of  the  Wheat- 
stone  bridge  system 
is    always  'under 
full   control   of  the 
operator     and     can 
be  easily  regulated 
by     "test     points," 
calibrated  for  eacli 
instrument.   The  re 
corder  contains  a  self-winding  electric  clock,  so  that  no  wind- 
ing by  the  operator  Is  necessary.    The  internal  resistance  of 


Fig.  1. 


rhicb 


Fig.    2.     Chart   made   on   Beighlee   Becording   Initrument   shown  in  Fig.    1 
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Fig.    1.     In&ersoU-Rand   Low-pressure   Turbo-blower 

these  recorders  is  about  750  ohms,  so  that  the  accuracy  of 
indications  is  not  influenced  by  the  difference  in  length  of  con- 
necting wires  of  the  various  thermo-couples  applied.  These 
recorders  are  ))eing  manufactured  by  the  Beighlee  Electric  Co., 
Cleveland,  Ohio,  and  Herman  A.  Holz,  50  Church  St.,  New 
York  City,  has  the  sales  agency. 


INGERSOLL-RAND   TURBO-BLOWER 

The  Ingersoll-Iland  Co.,  11  Broadway,  New  York  City,  has 
added   to   its   line  of  turbo-compressors   and   blowers  a  low- 


Fig.  2.  Turbo-blower  shown  in  Fig.  1  with  Casing 
pressure  unit  capable  of  handling  volumes  of  air  ranging 
3000  to  35,000  cubic  feet  per  minute  at  a  pressure  of 
1  to  21,4  pounds  per  square  inch.  These  blow- 
ers are  suitable  for  a  variety  of  purposes, 
among  which  may  be  mentioned  atomizing 
oil  for  oil  burners,  supplying  the  air  blast 
to  heating  and  annealing  furnaces  of  various 
kinds,  operating  ventilating  and  pneumatic 
conveying  systems,  and  supplying  the  blast 
tor  foundry  cupolas.  They  are  of  the  single- 
stage,  double-flow  type  and  may  be  driven  by 
electric  motor,  steam  turbine,  or  water 
wheel,  electric  drive  being  generally  em- 
ployed for  the  classes  of  service  referred  to. 
Operating  at  high  speed  makes  it  possible  to 
connect  the  blower  direct  to  the  driving 
motor,  and  it  is  stated  that  constant  pressure 
is  maintained  while  delivering  any  volume 
from  zero  to  the  maximum  caoacitv. 


from 
from 


The  four-bearing  type  of  construction  employed  in  all  turbo- 
machines  built  by  the  IngersoU-Rand  Co.  is  employed  on  the 
present  turbo-blower.  The  casing  is  split  horizontally  to  facili- 
tate installation  and  subsequent  inspection,  the  assembled  cas- 
ing being  doweled  and  bolted  to  a  heavy  sub-base  which  ordi- 
narily serves  as  a  support  for  both  the  blower  and  driving 
member.  The  whole  unit  is  compactly  built  so  that  the  floor 
space  occupied  is  relatively  small.  The  impeller  is  of  the 
enclosed  double-flow  type,  and  the  wheel  is  machined  from  a 
steel  forging.  The  vanes  and  covers  are  made  of  pressed  steel 
and  are  riveted  in  place,  all  rivet  heads  being  driven  flush. 
In  testing  the  machine,  the  impellers  are  over-speeded,  so  that 
correct  balance,  strength  and  freedom  from  vibration  are  in- 
sured when  running  under  normal  conditions.  The  impellers 
are  keyed  to  a  heat-treated  forged  steel  shaft,  and  a  labyrinth 
packing  is  employed  to  prevent  leakage.  The  use  of  flexible 
couplings  between  the  blower  and  driving  unit  is  standard 
Ingersoll-Rand  practice.  The  intake  opening  is  at  the  bottom 
and  the  discharge  opening  at  the  top.  The  flow  of  air  from 
this  type  of  blower  is  said  to  be  absolutely  uniform,  without 
any  tendency  to  develop  "pulsation."  There  are  no  rubbing 
surfaces  in  the  machine,  and  this  precludes  the  necessity  of 
making  adjustment  to  take  up  wear. 


WILLIAMS-WHITE   RIFLE  BARREL  MILL 

For  use  in  rolling  rifle  barrels  to  approximately  the  required 
shape,  Williams,  White  &  Co.,  Moline,  111.,  are  building  rolling 
mills  of  the  types  shown  in  the  accompanying   illustrations. 


Fig.  1.     Single-end  Rifle  Barrel  Rolling  Mill  built  by  Williams,  White  L  Co. 

These  are  constructed  along  somewhat  different  lines  from 
ordinary  machines,  as  it  is  necessary  for  the  rolls  to  match 
each  other  absolutely.  It  is  quite  a  diflicult  operation  to  turn 
the  grooves  in  the  rolls  on  account  of  the  irregular  taper  of 
the  rifle  barrels  which  they  are  required  to  produce.  To  meet 
the  requirements  of  this  work  the  builders  of  these  rolling 
mills  have  designed  a  special  machine  for  this  purpose. 

The  machines  shown  are  of  essentially  the  same  type  except 
that  one  is  a  double-ended  machine  in  which  the  rolling  units 
are  provided  at  each  side  of  the  driving  unit,  while  the  other  is 
a  single  machine.  In  both  cases,  herringbone  gears  transmit 
the  drive  to  the  rolls  in  order  to  eliminate  vibration.  This  type 
of  machine  is  used  in  the  factories  of  the  Remington  Arms 
Co.  at  Eddystone,  Pa.,  Bridgeport,  Conn.,  and  Ilion,  N.  Y. 


Fig.   2.     Double-end  Williams- White  Rifle  Barrel  Rolling  Mill 
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VOLCANO   KEROSENE   AND   GASOLINE 
TORCH 

The  latest  addition  to  the  line  of  "Volcano"  blow-torches 
made  by  the  Volcano  Torch  &  Mfg.  Co.,  Erie,  Pa.,  is  a  combi- 
nation kerosene  and  gasoline  torch  shown  in  the  accompany- 
ing illustration.  As  its  name  implies,  either  kerosene  or 
gasoline  may  be  burned  in  this  torch,  and  it  has  the  capacity 
for  raising  the  temperature  of  a  solid  2-inch  shaft  to  a  red 
heat  in  from  eight  to  ten  minutes.  It  will  produce  a  flame 
from  12  to  14  inches  in  length.  One  of  the  features  of  this 
torch  is  that  it  enables  kerosene  to  be  used  in  places  where 
Insurance  regulations  prohibit  the  use  of  gasoline.  The  posi- 
tion of  the  burner  can  be  adjusted  to  any  angle  that  is  most 
suitable  for  the  work,  and  this  adjustment  is  easily  made 
while  the  torch  is  in  use. 

The  pre-heating  cup  has  a  circular  adjustment  in  a  horizon- 
tal plane,  so  that  it  can  be  swung  a  sufficient  distance  toward 
the  tank  or  main  body  of  the  torch  to  receive  its  fuel  supply 

from  a  small  valve 
situated  at  the  top 
of  t  h  e  tank.  A 
snuffer  or  extin- 
guishing blade  is 
located  immediate- 
ly above  the  start- 
ing cup  for  the  pur- 
pose of  extinguish- 
ing the  flame  when 
the  main  burner  is 
hot  enough  to  be 
ready  for  work, 
thereby  eliminating 
interference  of  the 

1    lillior   Gasoline   or         COmbUStloU     in     the 

""■■"""  starting    cup    with 

combustion  of  the  main  burner.  One-half  the  casing  around 
the  main  burner  can  be  swung  open  to  permit  the  flame  from 
the  starting  cup  to  have  direct  contact  with  the  main  burner, 
thus  reducing  the  length  of  time  required  for  pre-heating. 
These  torches  are  made  in  two  types,  known  as  Nos.  10-A  and 
10-B.     They  have  a  capacity  for  holding  '^  gallon  of  fuel  oil. 


NEWMAN   TURRET   HEADS 

The  Newman  Mfg.  Co.,  717  Sycamore  St.,  Cincinnati,  Ohio,  is 
now  making  turret  heads  for  use  on  lathes  and  drill  presses, 
which  provide  for  rapidly  bringing  into  action  any  sequence 
of  tools  which  may  be  required.  Fig.  1  shows  the  drill  head 
which  holds  four  tools.  This  head  is  held  in  place  by  a  lock- 
ing mechanism,  and  may  be  quickly  changed  to  bring  suc- 
cessive tools  into  the  operating  position.  The  sleeve  on  the 
head  is  attached  to  the  quill  surrounding  the  drill  press  spin- 
dle, and  provides  for  locating  the  head  at  the  proper  height. 
The  only  part  of  the  mechanism   which  revolves  is  the  tool 


in  the  operating  position. 
These  drill  press  turret 
heads  are  made  in  two 
sizes  for  No.  2  and  No.  4 
taper  shanks,  or  they 
may  be  made  to  hold 
straight  shanks  if  re- 
quired. 

Pig.  2  shows  the  lathe 
turret  toolpost  which  is 
attached  to  the  outside  of 
the  tailstock  spindle  and 
provides  for  using  a  se- 
quence of  five  tools.  This 
is  obviously  a  great  con- 
venience where  the  work 
is  of  such  character 
that  it  is  necessary  to 
perform  turning,  facing, 
boring,  reaming  and  tapping  operations  or  any  similar  se- 
quence of  five  operations.  Only  a  few  moments  are  required 
to  attach  or  detach  this  toolpost.  It  is  made  in  three  sizes 
which  are  6,  7  and  8  inches  in  diameter,  and  suitable  for  use 
on  a  great  variety  of  sizes  and  types  of  lathes.  A  similar  tur- 
ret toolpost  is  made  to  clamp  to  the  carriage  T-slot. 


Tig.  i.     Newman  Lathe  TaiUtock  Turret 


PITTSBURG  HARDNESS  TESTING  MACHINE 

The  Brinell  method  of  testing  the  hardness  of  metals 
is  too  well  known  to  require  explanation  here,  but  readers 
of  M.\ciriNERY  will  be 
interested  in  two  types 
of  machines  built  by  the 
Pittsburg  Instrument  & 
Machine  Co.,  236  Third 
Ave.,  Pittsburg,  Pa.,  for 
conducting  the  Brinell 
hardness  test.  Two 
types  of  machines  are 
built,  one  of  which  is  so 
heavy  that  it  is  only 
adapted  for  use  where 
it  is  practicable  to  bring 
the  test  bars  to  the  ma- 
chine. To  meet  the  re- 
quirements of  those  who 
w  ant  an  instrument 
which  may  be  carried 
about  the  factory  so 
that  tests  may  be  con- 
ducted at  the  point 
w  here  materials  are 
used,  a  lighter  form  of 
machine  has  been  devel- 
oped which  can  readily 
be  carried  by  one  man. 
This  machine  is  shown 
in  the  accompanying  il- 
lustration; it  is  oper- 
ated by  hydraulic  pres- 
sure and  is  suitable  for  testing  structural  steel,  rails,  automo- 
bile parts  and  similar  products  on  which  it  is  desired  to  ascer- 
tain the  effect  of  hardening  and  annealing  operations 


'Pittsburg  Hardness  Testinc  Machine  which 
operates  on  the  Brinell  Principle 


Drilling   Machines 


LEWIS-SHEPARD   ELEVATING   TRUCK 

The  most  important  features  of  design  of  the  "Hi-lift"  ele- 
vating truck  recently  placed  on  the  market  by  the  Lewis- 
Shepard  Co.,  2f)2-2S0  Dover  St.,  Boston,  Mass.,  are  the  provision 
for  elevating  the  load  2'v!  or  3  inches  (according  to  the  size 
of  the  truck)  by  purely  mechanical  means,  and  the  fact  that 
all  parts  of  the  truck  are  made  of  oast  steel  with  the  exception 
of  the  wheels  which  are  of  gray  iron.  The  system  of  levers 
by  which  the  truck  is  elevated  is  so  arranged  that  imparting 
a  force  of  So  pounds  to  the  lifting  lever  and  giving  it  four 
strokes  provides  for  raising  a  load  of  3000  pounds  to  the  full 
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"Hl-llft"  Elevating  Truck  made  by  Lewis-Shepard  Co. 

height;  and  by  imparting  six  strokes  with  a  force  of  110 
pounds,  a  load  of  5500  pounds  may  be  raised  to  the  full  height. 
The  high-lift  feature  is  important  because  it  assures  the 
wooden  skid  clearing  all  ordinary  insqualities  of  floor  level 
which  are  likely  to  be  met  with  in  transferring  material 
through  a  factory.  Another  feature  of  the  truck  is  that  the 
handle  ))y  which   it  is  drawn  is  placed  at  a  sufficient  height 

from  the  floor  so  that 
very  little  of  the  force 
exerted  by  the  trucker 
is  wasted.  The  truck 
is  provided  with  a  re- 
lease check  so  that 
heavy  loads  may  be 
lowered  without  the 
least  shock  or  vibra- 
tion. These  elevating 
trucks  are  made  in 
eight  different  sizes; 
they  weigh  from  305 
pounds  up  (according 
to  size)  and  have  ca- 
pacities for  loads  rang- 
ing from  2500  to  5500 
pounds. 


cd   Rearwin  Die  Filing  Machine 


REARWIN  DIE 
FILING  MA- 
CHINE 

In     the     January, 
1916,    number    of    Ma- 
c'iunery  mention  was 
made   ot   a   die   filing 
machine  which   W.   D 
Kearwin,     341      Mil 
Ave.,  N.  W.,  Grand  Rapids,  Mich.,  had  Just  placed 
upon     the     market    at     that    time.     The     accom- 
panying  illustration   shows   a   die    filing   machine 
which    is    of    essentially    the    same    design,    ex- 
cept that  it  is  provided  with  a  work-holding  clamp, 
while  it  was  necessary  for  the  operator  to  hold  the 
die  block  by  hand  while  filing  it  on   the  original 
machine.     Reference  to  the  illustration  will  make 
it   evident  that  the  clamp  arm   is  provided   with 
adjusting  screws  at  each   end   so   that   its  height 
from  the  table  may  be  quickly  adjusted  to  accom- 
modate the  work,  after  which  it  is  an  easy  matter 
to  clamp  the  work  by  means  of  the  screw  located 
at  the  center  of  the  arm.     It  will  be  seen  that  the 
provision  of  this  clamping  arm  makes  the  opera- 
tion of  the  machine  much  more  convenient. 


CRANE    BENCH    DRILL 

The  motor-driven  ball  bearing  bench  drill  shown  in  the  ac- 
companying illustration  is  manufactured  by  H.  G.  Crane,  226 
Cypress  St.,  Brookline,  Mass.  The  spindle  of  this  tool  is 
mounted  in  such  a  way  that  it  is  relieved  of  all  belt  strain, 
and  the  spindle  runs  in  double  annular  ball  bearings.  A  thumb- 
screw adjustment  provides  for  regulating  the  belt  tension. 
The  motor  is  of  the  Holtzer-Cabot  vertical  type;  it  runs  at 
1750  R.  P.  M.  and 
may  be  furnished 
for  operation  on 
110  or  220  volt  cir- 
cuits, either  alter- 
nating or  direct 
current.  It  will  be 
seen  that  a  control 
switch  is  located  at 
the  side  of  the  mo- 
tor, and  a  10-foot 
cord  and  connec- 
tion plug  form  part 
of  the  regular 
equipment.  The 
head  and  motor 
may  be  lowered  and 
swung  through  an 
angle  of  180  de 
grees  to  allow  the 
drill  to  clear  the 
base. 

The  principal  di- 
mensions are  as  fol- 
lows: capacity  for  driving  drills  up  to  '/i  inch  in  diameter; 
maximum  feed  of  spindle,  2%  inches:  maximum  distance  from 
chuck  to  round  table,  S  inches;  maximum  distance  from  chuck 
to  base,  13M>  inches;  size  of  round  table,  6%  inches  in  diame- 
ter; size  of  base,  B^  inches  by  TV-  inches;  distance  from  col- 
umn to  spindle,  4%  inches;  total  height.  22  inches;  range  of 
spindle  speeds,  from  900  to  3000  R.  P.  M.;  and  weight  of  tool, 
60  pounds. 


H.   G. 


Moto 


Ball-bcarinE  Bench  Drill 


MULTI-METAL  DUST   HOOD   AND 
BABBITTING   MASK 

The  Multi-Metal  Separating  Screen  Co.,  68-72  E.  131st  St., 
New  York  City,  is  now  manufacturing  the  babbitting  mask 
and  dust  hood,  shown  in  Figs.  1  and  2,  respectively.  The  dust 
hood  is  made  of  light  fabric  which  is  fitted  over  a  frame  that 
keeps  the  hood  away  from  the  face  of  the  wearer.  The  hood 
drops  down  to  the  neck  and  can  be  tightened  by  means  of  a 
draw  string.  To  give  the  wearer 
a  clear  view  while  wearing 
the  hood,  a  window  is  provided 
which    may    be    made   of   trans- 


Fig. 


Multi-metal    Dust    Hoed    for    Sand- 
blast   Operator 


814 


MACHINERY 


May,  1916 


parent  celluloid,  mica  or  glass;  and  ventilation  Is  provided  by 
six  screened  openings  in  the  top  of  the  hood  and  four  in  the 
skirt.  There  is  always  a  free  circulation  of  air  through  these 
openings,  so  that  the  hood  is  cool  and  comfortable  to  wear. 
An  arrangement  of  multiple  screens  provides  tor  excluding 
dust,  so  tliat  the  hood  may  be  used  in  place  of  a  respirator  and 
goggles.  It  is  intended  for  the  use  of  sandblast  operators,  and 
for  men  whose  employment  takes  them  into  places  filled  with 
lamp-black  dust,  lead  dust,  and  other  poisonous  materials.  The 
weight  of  the  hood  is  13  ounces. 

The  l)al)bitting  mask  shown  in  Fig.  1  is  built  over  the  same 
form  of  head  frame  that  is  used  to  support  the  dust  hood.  The 
mask  is  made  in  three  pieces  of  wire  gauze,  two  of  which  are 
hemispherical  in  shape  and  form  the  cap,  these  two  members 
being  Joined  together  by  a  web  which  serves  to  stiffen  this 
part  of  the  mask.  The  third  part  consists  of  an  "apron"  which 
drops  to  a  point  considerably  below  the  chin  of  the  wearer  and 
extends  around  almost  from  ear  to  ear,  so  that  ample  protec- 
tion is  provided  against  injury  from  metal  which  may  be 
splashed  out  of  the  molds.  Additional  protection  for  the  eyes 
is  afforded  by  two  square  pieces  of  heat-treated  glass  carried 
inside  the  screen.    The  weight  of  the  mask  is  14  ounces. 

SHELL  TURNING  LATHE 
For  use  in  turning  and  facing  the  back  end  of  12-inch  shells, 
the  American  Machine  Tool  Co.,  Hackettstown,  N.  J.,  has  re- 
cently placed  on  the  market  a  heavy-duty  24-inch  single- 
purpose  lathe. 
While  the  machine 
was  built  to  meet 
the  roquirements  of 
this  particular  class 
of  work,  changes 
could  easily  be 
made  to  adapt  it 
for  a  variety  of 
other  special  manu- 
facturing  opera- 
tions or  for  general 
lathe  work.  It  will 
be  noticed  that  the 
headstock  is  of  the 
English  type  with 
the  gears  placed  at 
the  front.  The  lever  at  the  top  of  the  head  operates  a  pair  of 
sliding  gears  carried  on  the  feathered  sleeve  attached  to  the 
cone  pulley,  two  changes  of  speed  being  provided  in  this  way. 
The  spindle  is  made  from  a  high-carbon  steel  forging;  it  is 
5%  inches  in  diameter  and  has  a  2ir^-inch  hole  bored  through 
It.  The  nose  of  the  spindle  is  bored  No.  6  Morse  taper.  The 
spindle   bearings    are   bronze-bushed,    and    the   end    thrust    is 


^__^^B^\^.^    W  w  \^^H^^HiBI^B 

^^^ 

SfE 

/ 

r 

> 

Fig.    1. 


crican  Machine   Tool  Co.'i 


ich  Sliell  Latho  equipped   with  Steadyrest  and  Chuck 


of  Head  and  Gear-box  with  Gear  Guards  removed 


Fig.  3.     Close  View  of  Apron,  showing  Arrangement  of  Feed  ReTerse  Lever 

taken  by  a  standard  ball  bearing.  The  cone  pulley  is  turned 
both  inside  and  outside  to  insure  obtaining  perfect  running 
balance;  and  a  hand-operated  plunger  provides  for  locking  the 
large  gear  to  the  cone  pulley. 

The  gear-box  is  of  simple  construction,  a  feature  of  the 
design  being  that  no  clutch  is  employed.  AH  gears  run  in  oil. 
The  hand-lever  is  easily  moved  to  any  of  the  four  positions 

on  the  quadrant; 
this  lever  moves  a 
key  which  provides 
for  engaging  the 
required  gear. 
Hardened  steel 
rings  placed  be- 
tween the  gears 
cause  the  key  to  be 
depressed  below  the 
surface  of  the  shaft 
to  pass  from  one 
set  of  gears  to  an- 
other and  a  spring 
under  the  key 
forces  it  back  into 
place  in  the  key- 
way  as  soon  as  it  has  passed  from  under  the  ring.  Four 
changes  of  feed  are  provided,  viz.,  0.015,  0.023,  0.033  and  0.063 
inch  per  revolution  of  the  spindle. 

The  bed  is  of  the  English  type  with  a  flat  bearing  at  the 
back  and  a  small  supplementary  vee  for  lathes  where  a  tail- 
stock  is  required.  The  vee  at  the  front  of  the  bed  is  planed 
to  angles  of  22  and  68  degrees.  The  carriage  has  its  bearing 
on  the  inner  side  of  the  vee  directly  in  line  with  the  thrust 
of  the  tools.  The  apron  is  constructed  with  a  back  plate  so 
that  provision  is  made  for  supporting  the  gear  shafts  at  both 
ends.  Throwing  the  lever  from  the  position  marked  "neutral" 
to  the  position  marked  "right"  moves  the  carriage  to  the 
right;  and  the  carriage  can  be  moved  in  the  opposite  direc- 
tion by  throwing  the  lever  to  the  position  marked  "left."  The 
power  cross-feed  is  operated  by  throwing  the  same  lever  to 
the  neutral  position  and  then  pushing  in  the  knob  on  the 
cross-feed  shaft  as  far  as  possible,  which  engages  the  cross- 
feed  gears  and  disengages  the  rack  and  pinion.  The  lever  on 
the  apron  is  then  thrown  one  way  or  the  other  from  the  neu 
tral  position  according  to  the  direction  in  which  the  feed 
movement  is  required.  Pulling  out  the  knob  on  the  cross- 
feed  shaft  disengages  the  gears. 

The  principal  dimensions  of  the  machine  are  as  follows: 
diameter  of  spindle,  5V4  inches;  length  of  spindle,  3  feet,  7% 
inches;  diameter  of  hole  through  spindle,  2'/ii  inches;  size  of 
front  spindle  bearing,  5  inches  in  diameter  by  5  13  16  inches 
long;  size  of  rear  spindle  bearing.  H'v  inches  in  diameter  by 
4V.1  inches  long;  length  of  bed,  11  feet;  width  of  carriage 
bearing  on  ways,  31  inches;  size  of  turret,  8  inches  square; 
floor  space  occupied,  3  feet  by  11  feet,  G  inches;  and  net  weight 
of  machine  complete  with  steadyrest,  chuck  and  countershaft. 
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7570  pounds.  The  factory  of  the  Ameri- 
can Machine  Tool  Co.  is  at  Hacketts- 
town,  N.  J.,  and  sales  offices  are  main- 
tained at  50  Church  St.,  New  York  City. 


HIMOFF  SINGLE-PURPOSE 
LATHES 

The  single  -  purpose  manufatturing 
lathes  illustrated  and  described  here- 
with are  built  in  16-  and  20-inch  sizes 
by  the  Himoff  Machine  Co.,  Inc.,  12S 
Mott  St.,  New  York  City.  It  will  be  seen 
that  the  machine  shown  in  Fig.  1  is 
equipped  with  a  two-step  cone  pulley, 
and  this  machine  is  furnished  with  a 
ba<;k-geared  drive.     The  machine  shown 

in  Pig.  2  has  a  single  pulley  mounted  direct  on  the  spindle, 
and  this  machine  is  arranged  to  be  driven  at  a  speed  which 
is  suitable  for  the  class  of  work  for  which  the  lathe  is  used. 
With  the  exception  of  the  drive,  both  machines  are  of  the 
same  design. 

The   principal   dimensions   of  the   IG-inch   machines   are   as 
follows:    length  of  bed,  8   feet;    height  from  floor  to  centers, 
40   inches;    swing  over  ways,   171/2   inches;    swing  over  slide, 
10    inches;    maximum    distance    between    centers,    40    inches; 
diameters  of  cone  pulley 
steps,  10  and  12  Inches; 
ratio  of  back-gears,  6% 
to    1;     travel    of    tail- 
spindle,  6  inches;  avail- 
able rates  of  feed,  0.020. 
0.040  and  0.060  inch  per 
revolution;     and     net 
weight  of  macliine,  4500 
pounds. 

The  principal  dimen- 
sions of  the  20-inch  ma- 
chines are  as  follows: 
length  of  bed,  8  feet; 
lioiglit  from  floor  to 
centers,  40  inches; 
swing  over  ways,  21 
inches;  swing  over 
slide,  10  inches;  maxi- 
mum distance  between 
centers,  40  inches;  di- 
ameters of  cone  pulley 
steps,  10  and  12  inches; 
ratio  of  back-gears,  6% 
to  1;  travel  of  tail- 
spindle,  6  inches;  avail- 
able rates  of  feed,  0.080 

and  0.100  inch  per  revolution;  and  net  weight  of  machine, 
47.')0  pounds.  The  standard  ociuipment  furnislied  with  both 
lathes  includes  two  No.  5  Morse  taper  centers,  a  two-speed 
heavy  countershaft,  a  toolpost  and  the  necessary  wrenches. 


Hydraulic  Triple: 


Fig.  1.     Himoff  Single-purpose  Lathe  equipped  with  Cone  PuUey  and  Back-geais 


Fig.    2.     Himoff  Lathe   equipped   with  a   Single   PuUoy  on   the   Spindle 

HYDRAULIC   TRIPLEX   PUMP 

For  use  in  connection  with  hydraulic  presses  which  require 
a  large  volume  of  water  to  be  delivered  to  them  at  high  pres- 
sure, the  Hydraulic  Press  Mfg.  Co.,  84  Lincoln  Ave.,  Mount 
Gilead,  Ohio,  has  developed  a  vertical  triplex  pump  of  the 
pot  valve  type.  The  volume  of  water  and  pressure  developed 
by  a  pump  is  dependent  upon  the  diameter  of  the  plungers  with 
which  it  may  be  equipped,  and  the  pot  valves  on  this  pump 

allow  the  plungers  to  be 
from  4  to  5%  inches  in 
diameter.  With  each 
plunger  running  at  45 
strokes  per  minute,  the 
4-inch  plungers  have  a 
capacity  for  delivering 
88  gallons  of  water 
against  a  pressure  of 
1700  pounds  per  square 
inch.  Under  the  same 
conditions,  the  S-Yi-inch 
plungers  will  deliver 
183  gallons  against  a 
pressure  of  SOO  pounds 
per  square  inch.  The 
capacity  of  the  pump 
varies  proportionately 
for  the  intervening 
sizes  of  plungers. 

The  pump  plungers  of 
all   sizes  have  a  stroke 
of  12  inches  and  a  nor- 
mal   running    speed    of 
45  strokes   per  minute, 
so  that  the  pump  has  a 
normal  capacity  for  de- 
livering 135  feet  of  water  per  minute  against  high  pressure. 
The   volume  of  water  will,   of  course,   vary  according  to  the 
diameter  of  the  pump  plungers.     On  account  of  the  large  vol- 
ume of  water  which   this  pump  is  capable  of  handling  in  a 
given  time,  each  plunger  is  equipped 
with  pot  valves  for  both  the  suction 
and  delivery  chambers.    The  total  area 
of  these  valves  is  no  greater  propor- 
tionally than  the  single-valve  type;  but 
they    permit   of    using    lighter    checks 
which  have  greater  freedom  of  move- 
ment than  would  be  possible  with  a 
large   single    check.      The   lift    of   the 
checks  is  also  reduced,  thereby  cutting 
down    the    slippage    which    occurs    in 
single-suction     and     discharge     valves 
when   used   on   pumps  of  large  water 
capacity.      This    hydraulic    pump     is 
designed     for    direct-connected    motor 
drive,  and  a  lOO-horsepower  motor  is 
required.    It  has  double-reduction  gears 
which  have  ratios  of  5  to  1,  and  3  to  1. 


equipped  with  Pot  Val' 


Suction  and  Delivery  Chambers 
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The  principal  dimensions  are  as  follows:  height,  10  feet;  and 
floor  space  occupied  by  pump  without  motor,  8  feet  by  5  feet, 
9  inches. 


WEST  HAVEN  SCRIBERS,  CENTER  PUNCHES 
AND   DRIVE-PIN   PUNCHES 

The  West  lliiveii  Mlg.  Co.,  Now  Muvon,  C-omi.,  is  now  manu- 
facturing scribers,  center  punches  and  drive-pin  punches  of 
the  form  shown  in  the  accompanying  illustrations.    These  are 


Fig.   1.     Set  of  West  Haven  Scribers 

known  as  the  "0.  K."  brand,  and  each  type  of  tool  is  made 
In  three  different  sizes.     The  drive-pin   punches,   which   are 

used  for  removing 
driving  pins  and 
rivets,  have  ap- 
proximate diame- 
ters of  1/16,  5/64 
and  3/32  inch. 
The  center  punch- 
es are  2%,  2% 
and  4  inches  long; 
and  the  scribers 
are   :','/,,    414    and 

FiB.   2.     Set   of   West   Haven   Drive-pin   Punches  'j  iii,.|jgs  jj^  length 

The  general  features  of  all  these  tools  are  those  with  which 
e.xperiencert  mechanics  have  become  familiar. 


WATSON   OPEN-TYPE   BOX-TOOL 
The  open-type  box-tool  for  screw  machines,  which  is  illus- 
trated and  described  herewith,  has  a  cast-steel  body;  the  bars 
which  support  the  cutters  are  made  of  machine  steel,  and  the 


Fig.  3.     Set  of  West  Haven  Center  Punches 

cutters  are  of  high-speed  steel.  Adjustment  of  the  cutters  to 
provide  for  handling  work  of  various  diameters  is  effected 
by  manipulating  the  small  collar  and  set-screw  loiated  behind 
each  cutter,  which  provides  for  adjusting  the  position  of  the 
cutters  relative  to 
the  axis  of  the  box- 
tool.  The  rake  of 
each  tool  can  be 
changed  by  releasing 
one  of  the  cap-screws 
in  the  shank  of  the 
cutter  holder  and 
tightening  the  other 
screw.  The  open 
type  of  construction 
provides  for  free  lu- 
brication and  chip 
clearance;  and  this 
tool  also  has  the  ad- 
vantage of  providing 
four  cutting  tools.  It 
is  unnecessary  to  use 
a    roller    block    rest. 


Watson  Open- type  Box-tool  lor  Screw  Machines 

as  the  four  tools  cutting  have  the  same  effect  as  a  rest.  The 
Watson  Mfg  Co.,  Toledo,  Ohio,  manufactures  these  box-tools, 
and  they  are  sold  by  the  P.  H.  Biggs  Machinery  Co.,  809  Hippo- 
drome Bldg.,  Cleveland,  Ohio. 


STEEL   HEAT-TREATING   COMPOUND 

The  Bennett  Metal  Treating  Co.,  Elmwood,  Hartford,  Conn., 
has  recently  placed  on  the  market  a  compound  known  as 
"Hetzy"  which  i      i      .  Mat-treating  hieh-sjiecd  steel.    With 


"Hetzy"   and  High-speed  Steel  Tools  treated  with  It 

the  use  of  this  compound  it  is  claimed  that  steels  which  should 
ordinarily  be  heated  to  2250  degrees  F.  may  be  satisfactorily 
hardened  at  a  temperature  of  1700  degrees  F.  This  reduction 
of  temperature  means  that  much  of  the  trouble  experienced  in 
heat-treating  high-speed  steel  is  avoided,  and  that  it  is  possible 
to  harden  cutters  without  spoiling  the  sharp  edge  because  the 
metal  is  not  raised  so  near  the  melting  temperature.  "Hetzy" 
is  a  black  granular  powder  in  which  the  tools  are  packed;  the 
heat  is  applied  to  the  mass  until  the  required  hardening  tem- 
perature is  reached,  when  the  tools  are  removed  and  quenched. 


HILLIARD  DOUBLE-DISK  CLUTCH 
In  the  February  and  November,  1915,  numbers  of  M.\chinery. 
descriptions  were  published  of  two  types  of  single-disk  fric- 
tion clutches  manu- 
factured by  the  Hil- 
liard  Clutch  &  Ma- 
chinery Co.,  Elmira. 
N.  Y.  Recently  this 
company  has  added 
double-disk  friction 
clutches  to  Its  line 
for  use  in  connec- 
tion with  drives 
where  the  amount  of 
power  is  too  great  to 
be  carried  by  a  sin- 
gle disk.  These  dou- 
ble-disk clutches  are 
made  in  three  sizes 
known    as    Nos.    21, 

Throe    Sizes   for   transmitting  Loads   of  90.    150  "  "    ' 

Horsepower  Capacities  for  trans- 
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niitting  up  to  90,  150  and  200  horsepower,  respectively,  when 
running  at  100  revolutions  per  minute. 

Tlie  operating  mecbanism  is  similar  to  that  of  the  single- 
disk  clutches  previously  described  in  Macuineky,  the  move- 
ment of  the  friction  disks  being  actuated  by  spiral  racks  and 
pinions.  The  multiplication  of  pressure  provided  ranges  from 
132  to  1  to  168  to  1  in  the  different  sizes  of  clutches.  The  fric- 
tion material  used  is  a  wire  asbestos  woven  brake  lining  % 
inch  thick  which  is  riveted  to  %-inch  cast-iron  plates,  driving 
to  alternate  plain  plates.  They  drive  through  hardened  tool 
steel  keys  1  Inch  square  which  are  inserted  and  riveted  to  the 
housing. 

Particular  attention  is  called  to  the  compaj:;t  construction 
of  the  clutch.  In  the  case  of  the  90-horsepower  clutches,  the 
maximum  diameter  is  only  18 14  inches,  and  the  maximum  di- 
ameter of  the  200-horsepower  clutches  is  but  24  ^  inches.  This 
small  diameter  enables  these  clutches  to  be  used  for  higher 
speeds  than  would  usually  be  permissible  where  such  a  large 
amount  of  power  is  being  carried. 


CONVEYOR  FOR  REMOVING  PRESS  WORK 

The  application  of  mechanical  methods  of  handling  raw  ma- 
terials and  product  in  industrial  plants  offers  one  of  the  great- 


Fig.    1.     Chain  Bolt  Co 


Product  of   Power  Pr 


est  possibilities  of  increasing  efficiency  and  reducing  manufac- 
turing costs.    The  accompanying  illustrations  show  a  conveyor 


Opposite  Side  of  Conveyor,  showing  Angle  Irons  on  Apr 


built  by  the  Chain  Belt  Co.,  Milwaukee,  Wis.,  for  transferring 
the  product  of  a  power  press  to  a  truck  located  at  the  back 
of  the  machine.  It  will  be  seen  that  the  conveyor  takes  the 
finished  pieces  from  the  press  and  drops  them  into  a  box 
which  is  so  constructed  that  when  full  it  may  be  taken  away 
by  an  elevating  truck. 

The  conveyor  is  of  simple  construction,  consisting  of  a  series 
of  flat  plates  which  form  a  continuous  apron;  these  are 
mounted  on  two  strands  of  "griplock"  roller  chain  belt.  At 
intervals  of  about  16  inches,  angle  irons  are  attached  to  the 
flat  plates  so  that  the  outstanding  legs  prevent  the  work  from 
slipping  back  while  it  is  being  carried  up  the  Incline  by  the 
conveyor.  The  conveyor  and  driving  mechanism  are  mounted 
on  a  structural  steel  frame  so  that  the  entire  outfit  forms  a 
unit  which  may  be  easily  moved  to  any  part  of  the  factory 
where  it  is  required.  The  capacity  is  for  handling  over  1500 
pieces  of  work  per  hour. 


EMMERT  DRAFTING  BOARDS 
The  Emmert  Mfg.  Co.,  Waynesboro,  Pa.,  is  now  making  a 
line  of  drafting  boards  which  are  particularly  adapted  for 
using  the  vertical  or  horizontal  T-square  and  combined  pro- 
tractor manufactured  by  this  company.  The  board  is  simply 
constructed  of  kiln-dried  white  pine,  and  is  mounted  on  a  sub- 
stantial iron  stand.  The  inclination  can  be  adjusted  to  meet 
the  requirements  of  the  draftsman,  and  a  counterweight  bal- 
ances the  weight  of  the  board,  making  it  an  easy  matter  to 
regulate  its  position  vertically;  in  addition,  the  board  can  be 
moved  toward  or  away  from  the  draftsman.  The  universal  ad- 
justment  provided    in    this   way    insures   a   degree   of   comfort 


Emmert  Adjustable  Drafting  Board  for  Dra 
from  24  by  36  to  36  by  72  Inches  in  Size 


Fig.  2.    Emmert  Vortical  Drafting  Board  for  Drawings  from  3' j  by  10  to  10  l>y  25  Feot  in  Size 


818 


MACHINERY 


.May,  1916 


whicli  should  manifest  itself  in  the  quality  and  quantity  of 
work  produced  by  the  draftsman.  These  boards  are  made  in 
sizes  for  handling  drawings  from  24  by  36  to  3G  by  72  inches 
In  size. 

In  addition  to  the  type  of  board  mounted  on  an  iron  stand 
(shown  in  Pig.  1),  a  similar  board  is  made  without  a  stand 
so  that  it  may  be  placed  directly  upon  a  table  in  the  drafting- 
room.  Pig.  2  shows  a  vertical  board  for  use  in  making  large 
assembly  drawings,  full-sized  drawings,  etc.  This  is  made  in 
sizes  to  accommodate  drawings  from  o'/i  by  10  feet  up  to  10  by 
25  feet.  The  board  is  supported  on  upright  posts  and  may 
be  placed  near  the  wall  where  it  is  out  of  the  way  except  when 
wanted  for  use  in  making  large-sized  drawings. 


BRINELL  METER  FOR   HARDNESS  TESTS 

The  results  of  the  Brinell  test  have  been  generally  accepted 
as  a  standard  of  hardness,  but  the  application  of  this  method 
has  been  limited  for  three  reasons:  (1)  It  has  been  impossible 
to  apply  the  test  at  any  desired  point  on  a  large  piece  of  metal 
or  for  testing  metal  products  of  irregular  shape;  (2)  thin 
sheets  of  metal  or  hollow  metal  bodies  could  not  be  tested 
because  the  high  pressure  applied  to  the  ball  resulted  in  the 
destruction  of  such  pieces;  (3)  the  apparatus  for  conducting 
the  test  could  not  conveniently  be  carried  around  by  metal- 
lurgists or  testing  engineers,  so  that  it  was  necessary  to  bring 
all  test  samples  to  the  laboratory. 

With  the  view  of  overcoming  these  difficulties,  the  Standard 
Roller  Bearing  Co.  developed  an  instrument  known  as  the 
Brinell  meter  which  weighs  only  7  pounds  so  that  it  can  be 
easily  carried  about  the  factory;  and  the  instrument  operates 
in  such  a  way  that  the  limitations  referred  to  are  entirely  over- 
come. The  Brinell  meter  consists  of  a  housing,  in  the  lower 
end  of  which  is  loosely  supported  a  hardened  steel  ball  10  milli- 
meters in  diameter.  There  is  a  transverse  slot  in  the  hous- 
ing in  which  is  inserted  a  steel  test  bar  of  known  har'lness, 
and  the  housing  carries  a  hardened  steel  plunger,  the  lower 
end  of  which  contacts  with  this  bar. 

It  will  be  evident  from  the  illustrations  that  the  relative  po- 
sitions of  these  members  are  such  that  the  10-miUimeter  ball 
contacts  with  the  test  bar  on  one  side  and  with  the  metal  to 
be  tested  on  the  other  side.  The  height  of  the  transverse  slot 
in  the  housing  is  such  that  the  test  bar  has  the  necessary 
amount  of  vertical  play,  and  the  plunger  carried  by  the  hous- 
ing is  pushed  down  by  a  compression  spring  so  that  the  test 
bar  is  held  in  contact  with  the  10-millimeter  ball.  In  making 
the  test,  the  ball  is  applied  to  the  work,  after  which  the  hous- 
ing is  pushed  down  so  that  the  bottom  of  the  test  bar  is  clear 
of  the  bottom  of  the  slot  in  the  housing.  The  top  of  the  hard- 
ened steel  plunger  is  then  struck  a  sharp  blow  with  a  three- 
pound  hammer,  which  results  in  producing  an  indentation  in 
both  the  test  bar  and  the  metal  to  be  tested. 

From  the  familiar  principle  of  mechanics  that  action  and 
reaction  are  equal,  opposite  and  simultaneous,  it  will  be  evi- 
dent that  the  force  of  the  hammer  blow  is  applied  equally  to 


Fig.  2.     Complete  Brinell  Heter  Outfit  packed  in  ita  Cue 

the  work  and  to  the  test  bar,  with  the  result  that  the  indenta- 
tions produced  by  the  10-millimeter  ball  are  proportional  to 
the  hardness  of  the  metal.  We  have  the  familiar  formula  for 
the  Brinell  hardness  test: 

X        D' 

8         D,* 

where  X  =  unknown  hardness  of  material ; 
S  -~  known  hardness  of  test  bar ; 
D  =  diameter  of  impression  made  in  test  bar; 
7),  ^  diameter  of  impression  made  in  work. 
Scales  are  provided  with  the  instrument  which  enable  the 
diameters  of  the  impressions  to  be  measured  with  an  accuracy 
of  1/20  millimeter,  and  knowing  the  hardness  S  of  the  test 

VALUES  OP  RATIO  D  :  D,  AND  CORRESPONDING  HARDNESS 
FOR  TEST  BAR  HAVING  HARDNESS  VALUE  OF  170 
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Fig.  1.     The  BrinoU  Meter  for  rapidly  making  Hardness  Tests 


bar,  it  is  an  easy  matter  to  solve  this  equation  for  the  un- 
known hardness  of  the  work. 

To  facilitate  making  the  test,  tables  have  been  compiled  for 
different  values  of  the  known  hardness  S  of  the  test  bar.     To 
use  these  tables,  it  is  merely  necessary  to  measure  the  diame- 
ters  of  the   impressions   and    then    obtain    the    value   of   the 
D 

ratio .    Then  referring  to  the  table,  the  corresponding  value 

D, 
of  the  hardness  is  found  opposite  the  proper  value  of  the  ratio. 
The  table  which  accompanies  this  article  is  calculated  for  a 
hardness  value  of  170,  which  is  the  hardness  of  one  of  the 
standard  test  bars.  Test  bars  with  a  hardness  of  170  are  suit- 
able for  use  in  testing  metals  with  hardness  values  ranging 
from  130  to  225;  for  testing  materials  with  hardness  values 
ranging  from  200  to  300.  the  hardness  of  the  test  bar  should 
be  250. 
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To  explain  the  method  of  obtaining  hardness  numbers  both 
by  calculation  and  the  use  of  the  table,  the  following  problem 
will  be  carried  through.  Suppose  the  diameter  D  of  the  im- 
pression in  the  test  bar  is  4.2  millimeters,  and  the  diameter  Dj 
of  the  impression  made  in  the  work  is  4.0  millimeters.  The 
known  value  S  of  the  hardness  of  the  test  bar  is  170.  Substi- 
tuting these  values  in  the  Brinell  equation,  we  have; 
4.2^ 

X  =  170 =  187. 

4" 

The  value  of  the  ratio  will  be: 
D        4.2 

= =  1.05. 

D.         4 

Referring  to  the  table  for  a  ratio  value  of  1.05,  we  find  the 
value  of  the  hardness  is  187  which  checks  the  calculated 
result. 

It  will  be  evident  that  tests  can  be  conducted  very  rapidly 
with  this  instrument,  and  as  it  is  packed  in  a  leather  case 
9%  by  6i/t  by  2%  inches  in  size  and  weighs  only  seven  pounds, 
it  is  very  convenient  to  carry  about  the  factory.  As  a  result, 
the  instrument  is  suitable  for  the  use  of  inspectors  who  have 
occasion  to  make  trips  through  industrial  plants.  Another 
application  is  in  the  testing  of  shipments  of  raw  materials 
which  are  bought  on  specifications  that  include  a  hardness 
clause.  The  regular  equipment  furnished  with  the  Brinell 
meter  includes  three  test  bars  having  a  hardness  of  170,  three 
test  bars  having  a  hardness  of  250,  twelve  10-millimeter  hard- 
ened steel  balls,  two  scales  for  measuring  the  diameters  of 
Impressions,  one  set  of  direct-reading  tables,  a  set  of  instruc- 
tions, and  a  wrench  for  opening  the  instrument.  Special  test 
bars  may  be  furnished  of  any  desired  hardness.  After  the  test 
bars  have  been  used  up  on  all  sides,  they  can  be  ground  to 
remove  the  impressions  and  make  them  suitable  for  further 
service.  The  Brinell  meter,  patented  by  the  Standard  Roller 
Bearing  Co.,  is  manufactured,  under  a  sole  license  agreement, 
by  Herman  A.  Holz,  50  Church  St.,  New  York  City. 


NEWTON  LOCOMOTIVE  FRAME  DRILLING 
MACHINE 

The  Newton  Machine  Tool  Works,  Inc.,  2ord  and  Vine  Sts., 
Philadelphia,  Pa.,  is  now  building  a  drilling  machine  which 
has  sufficient  range  and  flexibility  to  provide  for  the  per- 
formance of  drilling  operations  on  all  parts  of  locomotive  en- 
gines of  various  sizes;  and  this  machine  is  particularly  adapted 
for  drilling  locomotive   frames.     The  spindles  have  an   auto- 


Fig.  2. 


Partial  Rear  View  of  Hacbine  shown  in  Fig.   1.   with  Work-tablet 
moved  out  under  Drill  Spindles 


matic  geared  feed  of  18  inches,  and  a  vertical  adjustment  of 
18  inches  through  direct-connected  gearing  for  the  fast  hand 
traverse,  and  through  worm  and  wheel  for  slow  hand  adjust- 
ment. Four  changes  of  feed  are  provided,  which  are  0.0078, 
0.0126,  0.0156  and  0.0185  inch  per  revolution.  The  range  of 
spindle  speeds  is  from  28  to  456  revolutions  per  minute. 

The  spindles  are  driven  by  ten-horsepower  electro-dynamic 
motors  which  run  at  from  300  to  1200  revolutions  per  minute. 
Motion  is  transmitted  through  horizontal  driving  shafts,  on 
each  of  which  is  mounted  a  double  train  of  bevel  gears,  and 
thence  through  vertical  shafts  and  spur  gears  which  give  two 
changes  of  speed  in  addition  to  the  variation  provided  by  the 
motors.  The  spindles  are  counterweighted  to  facilitate  the 
return  movement.  They  are  bored  No.  5  Morse  taper  and 
provided  with  retaining  and  drift  key  holes.  Reversing  fast 
traverse  is  provided,  for  moving  the  saddles  on  the  rail  from 
the  minimum  distance  between  spindles  of  48  inches  to  the 
maximum  distance  of  15  feet.  Hand  horizontal  adjustment  of 
the  spindles  is  obtained  by  a  handwheel  at  the  bottom  of 
the  arm. 

The  gear-box  which  controls  the  feed  is  mounted  on  the 
column,  the  different  gear  combinations  being  engaged  by  a 
spring  key  controlled  by  a  small  hand-lever.  Lateral  hand 
adjustment  is  provided  for  the  position  of  the  spindle  saddle 
on  the  arm  from  a  minimum  distance  of  6  inches  to  a  maxi- 
mum distance  of  24  inches  from  the  face  of  the  cross-rail.  The 
arm  has  two  bearings  at  the  top  of  the  cross-rail  which  are 
removable  to  facilitate  renewal,  and  square  lock  gibbed  bear- 
ings are  cast  integral  with  the  brass  taper  shoes  to  afford 
means  of  compensating  tor  wear.  The  motor  brackets  are 
cast  integral  with  the  arm  to  provide  the  required  rigidity 
for  heavy  work. 

The  cross-rail  is  of  the  box  type  construction  and  ribbed 
to  give  additional  rigidity.  The  machine  is  furnished  with 
two  adjustable  work-tables,  each  of  which  is  of  the  box  type 
and  has  vertical  and  horizontal  working  surfaces  with  T-slots 
for  clamping  the  work.  It  will  also  be  noticed  that  the  base 
of  the  machine  is  extended  to  form  a  floor  plate  in  which 
T-slots  are  cut  for  securing  large  pieces  of  work  ready  for 
drilling.  When  using  the  floor  plate,  the  tables  are  pushed 
back  to  the  position  shown  in  Fig.  1,  this  movement  of  the 
tables  being  obtained  by  motor-driven  screws.  The  movement 
of  the  two  tables  is  independently  controlled;  and  in  addition 
to  moving  the  tables  back  to  expose  the  floor  plate,  this  ad- 
justment >s  employed  for  bringing  the  work  clamped  to  the 
tables  into  the  desired  position  under  the  drill  spindles.  The 
principal  dimensions  are  as  follows:   floor  space  occupied,  19 
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Kent-Owens   No.    4    Friction-head    Hand   Screw    Machin 

by  20  feet;  maximum  distance  from  floor  plate  to  bottom  of 
spindles,  81  inches;  maximum  distance  from  end  of  spindle 
to  top  of  adjustable  work-table,  48  inches;  minimum  distance 
from  top  of  floor  plate  to  bottom  of  spindles,  64  inches;  and 
minimum  distance  from  end  of  spindle  to  top  of  adjustable 
table,  43  inches. 


KENT-OWENS  SCREW^ 
MACHINE 

The  No.  4  friction-head  hand  screw 
machine  shown  in  the  accompanying  il- 
lustration is  manufactured  by  the  Kent- 
Owens  Machine  Co.,  Toledo,  Ohio;  and 
the  P.  H.  Biggs  Machinery  Co.,  809  Hip- 
podrome Bldg.,  Cleveland,  Ohio,  has  the 
sales  agency.  The  spindle  l>earings  are 
bronze-bushed  and  provided  with  oil 
reservoirs;  and  it  will  be  seen  that  the 
head  and  bed  are  cast  in  a  single  piece 
with  guards  to  provide  adequate  protec- 
tion for  all  the  gearing.  Independent 
automatic  stops  are  furnished  for  each 
position  of  the  turret-  The  cut-off  slide 
has  hand  lateral  adjustment  along  the 
bed,  and  the  cross-slide  adjustment  is 
actuated  by  the  usual  arrangement  of 
screw  and  handwheel.  Machines  of  this 
type  are  built  either  with  or  without 
power  feed  to  the  turret.  Tapered  gibs  are  used  in  making 
adjustment  for  any  wear  which  may  develop  in  the  turret 
slide.  The  spindle  has  a  capacity  for  handling  stock  up  to 
1  %  inch  in  diameter;  and  provision  is  made  for  lubricating 
the  work  and  tools  by  a  pump  which  draws  cutting  compound 
from  a  reservoir  located  beneath  the  oil  pan. 


SAMUEL  K.  LANDIS  LATHE 
The  accompanying  illustration  shows  what  is  known  as  a 
combination  engine,  turret  and  milling  lathe  which  is  built 
by  Samuel  K.  Landis, 
53  North  Duke  St., 
Lancaster,  Pa.  The 
machine  is  said  to  be 
adapted  for  such  oper- 
ations as  cylinder  bor- 
ing, drilling,  milling, 
and  slotting,  in  addi- 
tion to  the  usual 
classes  of  lathe  work. 
It  will  be  seen  that 
in  place  of  the  usual 
lathe  carriage,  there 
is  a  special  carriage 
which  carries  a  tur- 
ret. This  turret  is 
square  at  one  side  and 
round  at  the  other; 
the  square  end  is  pro- 
vided with  a  raised 
guide  which  supports 
a  compound  rest,  while 
various  tools  may  be  secured  to  the  opposite  side  of  the  turret. 
The  head  is  so  constructed  that  the  clutch,  reverse  and  back- 
gears  are  conveniently  controlled  by 
means  of  the  two  hand-levers  shown. 
The  spindle  bearings  are  lined  with 
phosphor-bronze,  and  the  gears  are 
carefully  enclosed  to  provide  for  the 
safety  of  the  operator.  The  bed  is 
suSiciently  braced  to  give  the  required 
rigidity. 

The  principal  dimensions  and  specifi- 
cations for  this  machine  are  as  fol- 
lows: swing  over  ways,  17  inches; 
swing  over  carriage,  10  inches;  length 
of  bed,  7  feet;  distance  between  cen- 
ters, 52  inches;  diameter  of  hole 
through  spindle,  19/16  inch;  ratio  of 
back-gears,  3%  to  1;  capacity  for 
thread  cutting,  eight  to  thirty  threads 
per  inch;  and  weight  of  machine,  1400 
pounds. 


Samuel  K.  Landis  Combination  Engine,   Turret  and  Milling  Lathe 


HIMOFF  SCREW  MACHINE 
The  Himoff  Machine  Co.,  Inc.,  128  Mott  St.,  New  York  City, 
is  now  building  a  hand  screw  machine  which  is  made  in  No.  2 

and  No.  4  sizes.  It 
will  be  seen  that  the 
head  is  east  integral 
with  the  bed,  and  the 
bed  is  provided  with 
ribs  to  stiffen  the  con- 
struction. In  this  con- 
nection attention  is 
called  to  the  pulley 
guard  which  is  cast 
integral  with  the  head 
so  that  it  also  assists 
in  reducing  the  possi- 
bility of  strain  or  vi- 
bration. The  spindle 
is  machined  from  a. 
50-point  carbon  steel 
forging  which  is  bored 
and  threaded  to  re- 
ceive a  collet  nose,  and 
then  hardened  and 
ground.  The  turret  is 
revolved  automatically  by  the  backward  movement  of  the  tur- 
ret slide.     Handwheel   feed   for  the  cross-slide  is  a  standard 
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feature  of  this  machine,  and  positive  stops  are  furnished  for 
the  longitudinal  feed  to  the  cut-off  slide.  The  No.  4  machine 
may  be  furnished  with  power  feed  for  both  the  cross-slide  and 
turret.  Special  features  of  these  screw  machines  are  positive 
length  stops  for  the  cross-slide,  and  the  provision  of  a  chain 
oiling  system  for  the  spindle  bearings. 

The  principal  dimensions  of  the  No.  2  machine  are  as  fol- 
lows: capacity  of  chuck,  up  to  1  inch  in  diameter;  diameter  of 
hole  in  spindle,  IVi  inch;  swing  over  bed,  14  inches;  swing 
over  cut-off  slide,  6  inches;  maximum  length  of  work  that  can 
be  turned,  6  inches;  maximum  distance  from  end  of  spindle 
to  turret,  14  inches;  width  of  driving  belt,  2%  inches;  avail- 
able spindle  speeds,  460,  288  and  184  R.  P.  M.;  floor  space 
occupied,  2  feet,  3  inches  by  6  feet;  and  weight  of  machine, 
1310  pounds. 

The  principal  dimensions  of  the  No.  4  machine  are  as  fol- 
lows: capacity  of  chuck,  IVi  inch;  diameter  of  hole  in  spindle, 
127/32  inch;  diameter  of  turret  holes,  1%  inch;  swing  over 
bed,  IG  inches;  swing  over  cut-off  slide,  6%  inches;  maximum 
length  of  work  that  can  be  turned,  8  inches;  maximum  dis- 
tance from  end  of  spindle  to  turret,  18  inches;  width  of  driv- 
ing belt,  314  inches;  available  spindle  speeds,  165,  108  and  70 
R.  P.  M.;  floor  space  occupied,  2  feet,  3  inches  by  6  feet;  and 
net  weight  of  machine,  1650  pounds. 


ter  of  round  column,  2%  inches;  size  of  rectangular  columns, 
2  by  3  inches;  maximum  distance  from  face  of  ram  to  platen, 
44  inches;  space  between  columns,  2314  inches;  distance  from 
floor  to  face  of  platen,  31  inches;  diameter  of  hole  in  platen, 
4  inches;  total  height  of  machine,  10  feet,  6  inches;  floor  space 
occupied,  32  by  39  inches;  and  weight  of  machine,  3200  pounds. 


METALWOOD  BROACHING  PRESS 
To  meet  the  requirements  of  heavy  broaching  operations, 
the  Metalwood  Mfg.  Co.,  Leib  and  Wight  Sts.,  Detroit,  Mich., 


REED-PRENTICE  SHELL  LATHE 
To  meet  the  requirements  of  turning  shrapnel  and  high- 
explosive  shells  the  Reed-Prentice  Co.,  Worcester,  Mass.,  has 
developed  a  machine  which  employs  many  of  the  principles  of 
construction  used  on  the  automatic  turning  and  facing  ma- 
chine of  this  company's  manufacture.  The  lathe  is  driven  by 
a  ten-horsepower  Westinghouse  motor  mounted  on  the  head, 
from  which  power  is  transmitted  to  the  spindle  through  direct- 
connected  gearing.  Any  type  of  motor  may  be  furnished  ac- 
cording to  the  requirements  of  the  shop,  and  a  handwheel  is 
provided  on  the  motor  by  means  of  which  the  drive  is  con- 
trolled. In  order  to  eliminate  chatter  and  vibration,  a  pair 
of  herringbone  gears  is  employed  in  the  head. 

It  will  be  noticed  that  the  handle  which  binds  the  tailstock 
spindle  in  any  required  position  is  placed  beneath  the  spindle 
rather  than  above  it.  This  method  has  the  advantage  of  leav- 
ing an  unbroken  surface  to  support  the  upward  thrust  which 
occurs  when  the  cutting  tools  are  in  operation.  No  changes  of 
feed  have  been  provided,  as  the  builders  of  this  lathe  deter- 
mined the  most  satisfactory  rate  of  feed  for  the  work  for 
which  the  machine  is  intended  and  constructed  it  accordingly. 


Hetalwood    Vertical   Hydraulic    Broaching   Proas  Fig.   1. 

has  recently  added  to  its  line  of  hydraulic  presses  the  35-ton 
vertical  broaching  press  illustrated  and  described  herewith. 
The  press  is  provided  with  a  five-horsepower  Metalwood  du- 
plex pump  which  runs  at  200  revolutions  per  minute.  To 
facilitate  handling  the  broach,  the  hole  in  the  platen  is  made 
U-shaped.  The  features  of  the  machine  are  its  capacity  for 
handling  heavy  work,  speed  of  operation  and  economy  of  floor 
space. 

In  tests  conducted  with  the  press  while  the  pump  was  run- 
ning at  170  revolutions  per  minute,  the  following  results  were 
obtained:  average  time  for  down  stroke,  38  seconds;  average 
time  for  return  stroke,  8  seconds;  and  pressure  developed,  45 
tons.  The  principal  dimensions  of  the  machine  are  as  follows: 
diameter  of  ram,  41.^  inches;  stroke  of  ram,  30  inches;  diame- 


Reed-Prentice  Automatic  Shell  Turning  and  Facing  Lathe 


This  does  away  with  the  possibility  of  an  unskilled  operator 
using  any  other  than  the  most  suitable  rate  of  feed.  The 
apron  carries  a  drop-worm  mechanism  which  is  disengaged  at 
a  predetermined  point  to  stop  the  feed  automatically. 

It  will  be  seen  that  there  are  turret  tool-blocks  at  both  the 
front  and  back  of  the  machine  to  provide  for  the  use  of  rough- 
ing and  finishing  tools.  The  front  turret  tool-block  is  placed 
beside  a  stationary  tool-block.  The  first  tool  in  the  turret 
and  the  tool  in  the  stationary  block  perform  the  rough-turning 
operation,  after  which  the  turret  is  indexed  to  bring  the  finish- 
turning  tool  into  the  working  position.  It  will  be  evident  that 
while  the  finishing  tool  is  at  work  the  roughing  tool  in  the 
fixed  block  moves  past  the  work  without  actually  touching 
it.     The  tools  are  actuated  by  a  former  which  governs  the 
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contour  of  the  work 
by  automatically  regu- 
lating the  position  of 
the  cross-slide. 

The  rear  tool-block 
is  supported  by  a  bar 
from  which  it  swings 
to  provide  the  feed 
motion  for  facing  the 
end  of  the  shell,  turn- 
ing a  "radius"  on  the 
end  of  the  shell,  and 
turning  the  copper 
band  seat.  The  move- 
ment of  this  tool-block 
is  governed  by  a  cam 
carried  by  the  car- 
riage; a  roller  at- 
tached to  the  tool- 
block  runs  in  this  cam 
and  swings  the  tool-block  on  the  supporting  bar.  The  arrange- 
ment of  the  tools  for  facing,  turning  the  radius  at  the  end, 
and  rough-  and  finish-turning  the  band  seat  is  clearly  shown 


Ui 
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Fig. 


Arrangoment   of   Tools 


Fi^.   8.     Arrangement  of   Tools  used  for  Facing  and   Band-seat 
Turning  Operations 

in  Pig.  3.  These  operations  are  performed  at  the  same  time 
that  the  turning  operations  are  handled  by  the  tools  at  the 
front  of  the  cross-slide.  Manning,  Maxwell  &  Moore,  Inc.,  119 
W.  40th  St.,  New  York  City,  have  the  sales  agency  for  this 
machine. 


DUNLAP  PROJECTILE  BORING  MACHINE 
The  projectile  boring  machine  illustrated  and  described  here- 
with is  a  recent  addition  to  the  line  of  the  Dunhip  Machinery 
Sales  Co.,  Dayton,  Ohio,  and  represents  a  departure  from  ordi- 
nary practice  in  the  design  of  machinery  for  shell  boring.  The 
machine  is  fitted  with  a  pneumatic  chuck  and  the  end  of  the 
spindle  is  enlarged  to  provide  for  carrying  jaws  for  holding 
various  sizes  of  shells  up  to  6  inches  in  diameter.  The  enlarged 
end  of  the  spindle  provides  a  bearing  surface  14  inches  in  di- 
ameter by  16  Inches  long;  the  bearing  is  lined  with  babbitt. 
The  teed  motion  is  obtained  through  a  handwheel  at  the  front 
of  the  machine  or  by  power;  and  a  quick  hand  or  power  tra- 
verse of  the  spindle  is  available  in  either  direction.  The  heavy 
platen  shown  in  the  illustration  is  provided  with  holes  for 
holding  a  series  of  tools,  and  is  carried  on  a  slide  cast  integral 
with  the  base  of  the  machine.  A  platen  centering  device  pro- 
vides  for   centering  any   tool   with   the   spindle,   after   which 


the  platen  is  locked 
firmly  in  place  so  that 
the  centering  pin  is 
not  called  upon  to  take 
any  of  the  strain. 

The  advantages 
claimed  for  this  ma- 
chine are  that  the 
shell  is  inverted  so 
that  the  chips  drop 
out  and  do  not  inter- 
fere with  the  action 
of  the  cutting  tools; 
and  that  the  machine 
is  sufficiently  rigid  to 
enable  the  tools  to 
form  the  powder 
pocket  and  diaphragm 
seat  absolutely  concen- 
tric with  the  outside 
wall  of  the  shell,  irrespective  of  any  eccentricity  of  the  forged 
hole.  The  principal  dimensions  of  the  machine  are  as  follows: 
capacity,  for  boring  shells  up  to  6  inches  in  diameter;  floor 
space  occupied,  84  by  50  inches;  width  of  driving  belt,  6 
inches;  available  power  feeds,  0.007,  0.011,  0.016,  0.023,  0.034 
and  0.053  inch  per  revolution  of  the  spindle;  and  weight  of 
machine,  10,000  pounds.     The  equipment  furnished  with  the 
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for   Turning   Operatii 


Vertical  Projectile  Boring  Machine  built  by  Duulap  Machinery  Sales  Co. 

machine  includes  a  lubricating  pump  and  piping,  an  air  chuck 
and  connections,  and  the  necessary  wrenches  for  making 
adjustments. 


HIMOFF    TURRET 
For  application  on  any  of  the  lathes  of  its  manufacture,  the 
HimoCf  Machine  Co.,  Inc.,  12S  Mott  St.,  New  York  City,  manu- 
factures the  "Hercules"  turret   attachment  shown  in  the  ac- 
companying illustration.     This  attachment  is  planed  to  fit  on 
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Engine  Lathes 


the  ways  of  the  lathe  and  can  be  furnished  with  power  feed 
to  special  order.  The  illustration  makes  the  arrangement  of 
this  device  quite  clear  without  further  description. 


POESB  AUTOMATIC  NUT  TAPPER 
The  Poese  Engineering  &  Mfg.  Co.,  Cleveland,  Ohio,  has  re- 
cently added  to  its  line  a  two-spindle  automatic  nut  tapping 
attachment  for  use  in  tapping  spark  plug  nuts  and  similar 
pieces.  This  attachment  is  used  on  the  tapping  machine  of 
this  company's  manufacture;  it  consists  of  a  two-spindle  head 
A  which  is  driven  by  feed-screw  B  of  the  tapping  machine, 
the  taps  being  fed  in  or  backed  out  of  the  work  according  to 
the  direction  of  rotation  of  the  feed-screw. 

The  nut  blanks  to  be  tapped  are  placed  in  hopper  C  from 
which  they  are  delivered  to  the  attachment  through  chutes  D. 
In  order  that  the  work  may  come  to  the  fixture  with  the  proper 
side  up,  an  agitator  driven  by  a  small  round  belt  pushes  the 
pieces  through  gates  in  the  hopper  which  are  slightly  larger 
than  the  work,  and  they  are  so  formed  that  the  pieces  can  only 
pass  through  when  in  the  correct  position.  A  cam  is  attached 
to  the  end  of  the  feed-screw,  and  as  the  tapping  head  feeds 
down  this  cam  holds  the  two  pieces  of  work  securely  in  posi- 
tion against  an  adjustable  stop.  The  adjustment  of  the  stop 
provides  for  setting  it  for  holding  work  of  different  sizes. 


During  the  return  of  the  tapping  head,  the  springs  pull  the 
fixture  plate  back  and  release  the  work;  then  two  more  blanks 
slide  into  place  ready  for  the  next  cycle  of  operations  to  be 
performed.  As  each  two  pieces  are  tapped,  they  are  pushed 
into  a  receiver  which  is  taken  to  the  next  department  when 
full.  It  is  stated  that  on  5-40  brass  nut  blanks,  the  capacity 
of  the  machine  is  2000  nuts  per  hour;  so  that  the  operator 
handling  five  machines  can  tap  100,000  nuts  in  a  ten-hour  day. 


NEW  MACHINERY  AND  TOOLS   NOTES 


Automatic  Nut  Tapping  Attachment  for  Use  on  Tapping  Hachin 
Poese  Engineering  &  Mfg.  Co. 


Hydraulic  Press:    .M  i  i.  Leib  and  \\ 

Detroit,  Mich.  A  (luick-aciiiit;  hydru-pneumatic  press  capable 
of  making  ten  full  strokes  per  minute,  while  developing  its  full 
rated  capacity.  This  press  is  intended  for  the  performance  of 
flanging  or  upsetting  operations. 

Engine  Lathe:  Weir  Prog  Co.,  Cincinnati,  Ohio.  A  24-inch 
quick-change  double  back-geared  lathe  built  along  the  general 
lines  of  a  lathe  formerly  manufactured  by  the  Rahn-Larmon 
Co.  The  Weir  Frog  Co.  has  taken  over  the  style  D  24-  and  26- 
inch  lathes  formerly  made  by  the  Uahn-Larmon  Co. 

Three-oven  Furnace:  American  Incandescent  Heat  Co., 
Delta  Bldg.,  Boston,  Mass.  A  heat-treating  furnace  constructed 
on  patented  principles  developed  by  Alfred  Smallwood  of  Bir- 
mingham, England.  The  patent  rights  for  this  country  have 
been  obtained  by  the  American  Incandescent  Heat  Co. 

Heavy-duty  Lathe:  Davenport  Locomotive  Works,  Daven- 
port, la.  In  the  April  number  of  Machinery,  reference  was 
made  to  a  single  back-geared  engine  lathe  of  this  company's 
manufacture.  A  similar  lathe  is  now  being  built  which  is  fur- 
nished with  a  three-step  cone  pulley  and  double  back-gears. 

Screw  Machine:  Charles  Stecher  Co.,  Chicago,  111.  A  plain 
head  hand  screw  machine  which  is  similar  to  the  machine  for- 
merly built  by  this  company  except  that  power  feed  has  been 
provided  for  the  turret.  Automatic  stops  are  provided  for  use 
in  handling  repetition  work.    The  machine  swings  14  inches. 

Shell  Lathes:  Hill  Pump  Co.,  Anderson,  Ind.  A  line  of 
heavy-duty  turret  lathes  designed  for  work  on  the  smaller  sizes 
of  shells.  The  machines  are  made  in  two  sizes,  known  as  Nos. 
3  and  G,  and  simplicity  of  design  is  characteristic  of  both.  The 
range  of  available  speeds  and  feeds  is  ample  for  the  class  of 
operations  for  which  these  machines  are  intended. 

Light  Screw  Machine:  W.  K.  Millholland  Machine  Co.,  In- 
dianapolis, Ind.  A  machine  constructed  along  the  same  gen- 
eral lines  as  previous  types  of  Millholland  screw  machines  ex- 
cept that  it  is  built  lighter.  The  turret  mechanism  operates 
automatically.  The  hexagon  turret  has  tapped  holes  to  hold 
special  fixtures  in  addition  to  tools  that  fit  in  the  regular  holes 
in  its  faces. 

Punching  and  Riveting  Machine:  Vulcan  Engineering  Sales 
Co.,  2059  Elston  Ave.,  Chicago,  111.  A  pneumatic  machine  for 
use  in  shops  doing  light  work  on  which  punching  and  riveting 
operations  must  be  performed.  The  machine  is  made  in  two 
styles,  one  of  which  is  mounted  on  a  bench  for  stationary 
service,  while  the  other  is  set  up  on  a  truck  so  that  it  may  be 
conveniently  moved  about  the  shop. 

Lubrication  Pump:  C.  F.  Itoper  &  Co.,  Milford,  Mass.  A 
line  of  geared  pumps  for  circulating  oil,  cutting  compound  or 
water  to  cutting  tools  and  bearings  on  machinery.  These  are 
made  in  two  styles,  one  of  which  is  adapted  for  use  on  ma- 
chines where  the  cutting  tools  work  in  only  one  direction, 
while  the  other  is  automatically  reversed  for  use  on  machines 
where  the  tools  cut  in  both  directions. 

Double-end  Surface  Grinder:  Stenotype  Co.,  Indianapolis, 
Ind.  A  double-end  plain  surface  grinder  adapted  for  handling 
the  lighter  classes  of  grinding  met  with  in  many  lines  of  man- 
ufacturing. Both  the  table  feed  and  cross  feed  are  hand  oper- 
ated, and  the  screw  dials  are  graduated  to  0.001  inch.  The 
table  traverse  movement  is  provided  by  a  hand-lever.  The 
double-end  construction  makes  the  machine  very  compact  so 
that  the  floor  space  occupied  is  relatively  small. 

Oxy-acetylene  Torches:  Oxy-acetylene  Torch  Co.,  Green- 
field, Mass.  A  line  of  cutting  and  welding  torches.  One  note- 
worthy feature  of  the  design  consists  of  a  roller  attachment 
for  guiding  the  torch  over  the  metal  when  performing  cutting 
operations.  Both  cutting  and  welding  torches  are  provided 
with  a  "universal  head"  by  means  of  which  the  flame  may  be 
swung  through  an  angle  of  270  degrees  while  the  torch  is  in 
operation  to  enable  the  welder  to  reach  easily  any  desired 
position  on  the  work. 

Heavy  Punch  and  Shear:  Cleveland  Punch  &  Shear  Works 
Co.,  Cleveland,  Ohio.  This  is  a  universal  machine  provided 
with  ample  capacity  for  handling  a  variety  of  work,  including 
multiple  punching,  shearing  and  pressing  operations.  The  ma- 
chine is  heavily  constructed  and  is  provided  with  capacity 
for  exerting  pressure  of  750  tons.  The  housings  are  each  made 
of  a  single  piece,  and  have  a  15-inch  gap;  the  bottom  face  of 
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the  plunger  is  30  inches  wide,  and  it  is  provided  with  T-slots 
extending  from  front  to  back. 

Factory  Signal  System:  American  Model  &  Instrument  Co., 
Worcester,  Mass.  A  fire  alarm  and  individual  call  signal 
system  for  use  in  industrial  plants.  The  instrument  is  con- 
trolled by  the  operator  of  the  telephone  switchboard  and 
sounds  bells,  buzzers  and  horns  in  the  factory  to  call  the  at- 
tention of  any  official  who  is  away  from  his  own  office  when 
wanted.  This  is  known  as  the  "Amico"  universal  industrial 
code  signal  system  and  is  used  to  give  fire  alarms  in  addition 
to  calling  officials  to  the  telephone. 

Motor-driven  Grinders:  Standard  Machine  &  Electric  Co., 
Indianapolis,  Ind.  These  grinders  are  of  two  types,  one  of 
which  is  driven  by  an  alternating-current  motor  and  the  other 
by  a  direct-current  motor;  in  other  respects  the  design  of  both 
machines  is  essentially  the  same.  An  important  feature  of  the 
design  is  that  pushing  down  a  foot-treadle  closes  the  electric 
switch  to  start  the  grinding  wheels  rotating,  and  this  switch 
is  automatically  opened  when  the  operator  leaves  the  machine. 
As  a  result  the  consumption  of  current  is  reduced  to  the 
amount  actually  required  to  drive  the  machine  while  it  is 
in  use. 

Double-spindle  Surface  Grinder:  Grayson  Tool  &  Mfg.  Co., 
Indianapolis,  Ind.  A  double-end  grinder  fitted  with  separate 
spindles  and  mechanism  so  that  it  consists  of  two  distinct 
machines  mounted  on  a  single  base.  This  construction  re- 
quires the  use  of  a  minimum  amount  of  floor  space  and  still 
allows  two  operators  to  work  independently  of  each  other. 
The  main  features  of  the  machine  consist  of  automatic  and 
hand  feeds,  protection  for  all  bearings,  ample  working  stroke 
for  the  table,  long  knee  bearing  on  the  column,  cushioned  table 
stops,  centralized  control  for  each  end  of  the  machine,  wipers 
for  all  slides  and  an  effective  lubricating  system. 


LOCATINa  TROUBLE 

BY    A.  L.  HAAS" 

It  is  an  axiom  of  research  work,  universally  true  but  little 
realized  in  the  shop  and  drawing-room,  that  In  any  investiga- 
tion only  one  factor  must  be  regarded  as  variable  while  the 
remainder  are  treated  as  constants  for  the  time  being.  In 
other  words,  to  pursue  a  number  of  clues  to  a  successful  issue, 
they  should  be  dealt  with  singly  and  in  due  sequence.  Often 
the  reverse  policy  obtains;  half  a  dozen  matters  are  dealt  with 
simultaneously,  and  when  the  trouble  is  eliminated  there  is 
uncertainty  as  to  which  alteration  should  be  credited  with 
the  improvement.  The  argument  that  if  the  job  is  accom- 
plished, the  exact  means  are  immaterial  is  wide  of  the  mark. 
The  experience  and  knowledge  afforded  by  correct  diagnosis 
is  of  the  greatest  future  value.  Indeed,  if  the  exact  means  are 
not  known  the  experience  is  totally  wasted.  It  several  altera- 
tions are  effected  together,  these  may  mutually  hamper  each 
other.  A  single  remedy  among  the  number  may  be  the  correct 
specific;  and  the  multiplicity  of  remedies  that  were  tried  may 
perhaps  prove  worse  than  the  disease. 

The  worker  having  laboratory  experience  is  sometimes  criti- 
cized by  the  practical  man  for  the  slow  methods  of  investiga- 
tion he  employs.  To  the  true  investigator  exact  knowledge  is 
of  relatively  greater  value  than  the  individual  problem  in 
hand.  Repetition  of  result  from  the  same  fundamental  factors 
is  the  only  method  of  knowledge  on  which  to  build  further. 
The  principle  of  "one  thing  at  a  time"  is  a  counsel  of  patience 
that  is  at  times  difficult  to  follow.  When  one  thing  is  under 
consideration  for  amendment,  others  subconsciously  suggest 
themselves;  the  correct  policy  under  the  circumstances  is  to 
make  a  careful  record  of  them,  but  keep  to  the  immediate 
single  issue.  One  of  the  commonest  faults  of  a  man  with  the 
inventive  faculty  is  this  tendency  toward  simultaneous  action 
along  several  lines.  The  practical  engineer  is  not  so  often 
■  troubled  in  this  way;  and  in  going  over  the  work  of  the  in- 
ventor, he  is  often  tempted  to  amend  several  points  on  the  job. 
In  fact,  it  sometimes  appears  easier  to  reconstruct  his  idea 
entirely  than  confine  attention  to  the  troublesome  details  that 
must  be  changed. 

The  designer  is  often  criticized  for  some  detail  which  may 
seem  easy  to  improve.  What  the  critic  at  times  fails  to  re- 
member is  the  complexity  of  choice  open;  for  some  good  and 
well  considered  reason,  the  detail  with  manifold  drawbacks 
was  retained,  as  it  afforded  an  easy  solution  not  vital  to  the 
Job.     However,  It  is  not  claimed  that  mistakes  are  not  made 
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over  the  drawing  board  or  that  the  average  designer  is  a 
mental  superman,  visualizing  his  work  from  every  standpoint. 
Cut  and  try  is  the  rule  of  the  engineering  universe,  but  it 
should  be  confined  to  a  single  issue  for  the  particular  occasion. 
The  designer  is  as  dependent  upon  the  results  in  practice  for 
future  planning  as  any  of  the  other  individuals  in  the  busi- 
ness who  may  be  engaged  in  testing,  outside  erecting  or  in  the 
machine  shop.  Troubles  incidentally  realized,  unless  funda- 
mental, often  fail  to  get  back  to  their  authors.  Small  adjust- 
ments are  made,  the  job  is  completed  and  found  satisfactory, 
but  the  experience  afforded  is  not  a  vital  matter  and  has  a 
knack  of  evading  the  man  who  could  apply  the  same  remedy  In 
the  embryo  shop  on  some  future  job. 

In  an  ideal  concern  with  a  tactful  and  sympathetic  manage- 
ment, it  would  be  found  that  the  designer  was  in  touch  with 
the  man  in  the  shop,  the  foremen,  testers  and  erectors.  The 
difficulty  of  adequate  discussion  is  not  unrealized,  but  unless 
the  designer  is  faced  with  real  criticism  and  to  some  extent 
forced  to  declare  his  reasons,  he  may  travel  on  in  happy  igno- 
rance to  the  detriment  of  the  products  made  from  his  designs. 
Take,  for  example,  the  question  of  governing  oil  engines,  which 
is  one  of  the  thorniest  questions  of  design.  Several  successful 
systems  are  in  operation,  all  of  which  depend  upon  mechanism 
of  a  delicacy  unparalleled  elsewhere  for  similar  purposes.  A 
valve  with  a  total  lift  of  0.010  inch  has  this  lift  variable.  In 
conjunction  with  this,  is  a  full  pump  with  a  shock  stroke — 
In  fact,  a  liberal  blow.  The  whole  mechanism  is  controlled  by 
a  necessarily  sensitive  governor.  The  conditions  to  be  met 
are  difficult,  the  mechanism  for  considerations  of  inertia  must 
be  slight,  even  flimsy,  and  the  economic  success  is  made  or 
marred  by  minute  adjustments  on  the  test  bed.  The  differ- 
ence made  by  inferior  tuning  up  may  amount  in  an  engine  to 
hundreds  of  gallons  of  oil  per  annum,  between  one  engine  and 
its  duplicate.  Ability  to  obtain  the  most  economical  results 
is,  in  this  instance,  independent  of  both  the  shop  and  the  de- 
signer. It  demands  experience  coupled  with  an  endowment 
of  the  scientific  spirit  on  the  part  of  the  specialist.  To  alter 
more  than  one  adjustment  at  a  time  would  be  fatal.  The  dif- 
ference in  the  results  obtained  by  the  adjuster  is  largely  due 
to  a  realization  of  the  doctrine  of  non-interference,  except  with 
a  single  variable  at  a  time. 

It  may  be  broadly  stated  that  the  entire  field  of  metal 
working  lies  in  patient  attention  to  minute  details,  and,  in  the 
case  of  trouble,  the  detection  of  the  smallest  of  these  may  be 
the  cornerstone  of  ultimate  success.  For  this  reason  alone, 
leaving  out  altogether  the  attraction  that  mechanism  possesses, 
the  trade  will  always  have  perennial  interest.  This  explains 
why  actual  experience  hulks  so  largely  in  the  equipment  of 
the  engineer.  Skill  in  its  broadest  aspect  is  compounded  of 
experience  wedded  to  detail,  while  mechanical  judgment  that 
is  correctly  catalogued  among  the  rare  virtues,  is  built  upon 
a  similar  foundation.  Whether  the  subject  be  the  design  of 
important  plants  or  machines,  or  the  more  detailed  work  of 
the  shop,  economies  can  be  effected,  troubles  located  and  com- 
plexities simplified  by  the  combination  of  experience  with  the 
right  attitude  of  mind,  and  by  observing  the  principle  of  "one 
thing  at  a  time." 

•  •     * 

A  wise  policy  is  of  more  avail  than  a  large  plant;  good  man- 
agement, than  perfect  equipment.  •  •  *  The  factory  invariably 
reflects  the  manager.  The  special  problem  of  today  is,  then, 
to  select  and  train,  or  rather,  to  train  and  select,  our  indus- 
trial leaders.  •  •  •  The  possession  of  wealth,  and  hence  power, 
does  not  necessarily  fit  a  man  for  leadership.  •  »  •  The  scien- 
tific method  thrives  best  when  all  have  equal  opportunities, 
and  our  chances  of  getting  proper  industrial  leaders  is  far 
greater  when  we  have  a  whole  people  to  choose  from,  than 
when  they  are  selected  from  any  one  class. — H.  L.  Gantt,  in 
Industrial  Lcade7-shii). 

*  •     • 

The  Ford  Motor  Car  Co.  built  58,329  cars  in  the  month  of 
March,  the  largest  production  record  in  its  history.  On  March 
25,  the  company  turned  out  2763  cars,  the  largest  day's  pro- 
duction. This  was  at  the  rate  of  nearly  two  a  minute  for 
twenty-four  hours. 
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CUSTOMS   INFORMATION 

DECISIONS    ON    SEWING    MACHINE    NEEDLES.    BEET   KNIFE 

SHARPENBES.  STEEL  STRIPS,  AND  PROTESTS  ON 

CAST-IRON  VESSELS  FOR  RETORTS 

BY  JULES  CHOPAK,  JR.* 

The  Board  of  General  Appraisers  considered  the  question  of 
the  proper  duty  on  so-called  "Randall"  needles,  which  the  evi- 
dence showed  were  especially  constructed  and  designed  for 
harness-making,  and  that  their  use  In  connection  with  shoe- 
making  was  incidental  and  exceptional,  and  reached  the  con- 
clusion that  they  were  sewing  machine  needles.  They  were 
classified  for  duty  by  the  government  at  the  rate,  20  per  cent, 
taken  on  sewing  machine  needles,  paragraph  135  of  the  tariff 
act.  The  importers  protested  this  assessment,  claiming  that 
the  needles  were  free  of  duty,  under  paragraph  555,  which 
admits  without  duty,  when  imported,  "needles,  hand  sewing 
and  darning,  and  needles  for  shoe  machines."  The  importers' 
claim  was  based  upon  the  last  clause  of  the  free  list  para- 
graph, on  the  theory  that  the  use  in  shoe  machines  made  the 
needles  free  of  duty. 

Questions  of  this  sort  for  tariff  interpretations  have  always 
been  very  close.  While  the  articles  are  "needles  for  sewing 
machines,"  still  if  they  are  "needles  for  shoe  machines" — a  spe- 
cial kind  of  sewing  machine — they  are  more  properly  classifi- 
able under  the  more  narrow  and  limited  clause.  When  it 
is  found  that  the  use  is  not  exclusive,  or  even  that  the  articles 
are  not  especially  adapted  for  use  on  shoe  machines,  but  may  be 
used  on  harness  machines — sewing  machines — then  the  ques- 
tion of  the  extensiveness  of  the  respective  uses  has  a  very 
important  bearing.  The  rule  is  not  altogether  uniform,  but 
the  weight  of  the  authorities  is  that  the  exclusive  use,  or  chief 
use,  or  special  construction  for  use  in  shoe  machines,  makes 
the  articles  dutiable  as  such.  In  this  case,  it  was  found  that 
the  special  construction  and  adaptability  was  not  for  shoe  ma- 
chines, and  that  that  use  was  rare.  Hence  the  claim  was  not 
allowed. 

Steel  Strips  Not  Sheets 

Another  case  passed  upon  by  the  Board  was  cold-rolled  high- 
oarbon  steel,  6  feet  long,  Sy,  inches  wide,  and  %  inch  thick. 
It  was  classified  for  duty  at  15  per  cent  under  paragraph  109, 
as  steel  "sheets."  The  importers  claimed  that  the  proper  duty 
should  be  12  per  cent  under  paragraph  105  on  the  ground 
that  the  merchandise  was  not  sheets  but  strips.  Paragraph 
105  provides  for  "strips  of  steel  not  specially  provided  for." 
The  clear-cut  issue  made  was  whether  or  not  merchandise 
bearing  the  above  dimensions  was  sheets  or  strips.  The 
Board  held  it  was  strips,  lowering  the  duty  accordingly.  This 
decision  opens  up  a  point  which  does  not  seem  to  have  been 
considered;  that  is,  if  Vs  inch  thickness  is  correct  for  a  "strip." 
In  other  words,  would  a  strip  be  thinner,  such  as  No.  15  wire 
gage,  or  about  1/14  inch?  It  may  very  well  be  that  strips  do 
not  come  so  thick,  although  sheets  do,  of  course.  The  decision 
also  opens  up  an  incongruity  in  the  tariff  law,  doubtless  over- 
looked by  Congress,  for  it  makes  an  article  of  greater  width 
and  thickness,  with  a  probable  greater  value,  dutiable  at  a  less 
rate  than  is  charged  on  the  same  article  having  slightly 
smaller  dimensions.  Paragraph  114  takes  15  per  cent  duty  on 
"steel  in  strips  not  thicker  than  No.  15  wire  gage  (about  1/14 
inch)  and  not  exceeding  5  inches  in  width,  whether  in  long 
or  short  lengths,  in  coils  or  otherwise,  and  whether  rolled  or 
drawn  through  dies  or  rolls,  or  otherwise  produced."  The 
merchandise  in  question  would  undoubtedly  be  classified  here 
it  it  were  not  so  thick  and  so  wide.  But  if  it  is  more  valuable 
than  that  which  is  not  thicker  than  15  wire  gage  and  not  over 
5  inches  in  width,  then  why  should  it  pay  less  duty?  Of 
course,  this  is  a  question  to  be  addressed  to  Congress  for  con- 
sideration In  revising  the  present  tariff  law. 

Beet  Knife  Sharpeners 
The  Board  of  General  Appraisers  followed  a  decision  of  the 
Customs  Court  at  Washington,  holding  that  circular  steel  files 
known  as  "fraises"  used  to  sharpen  the  knives  and  blades  of 
beet  slicing  machines,  were  free  of  duty  under  paragraph  391, 
exempting  from  duty  "machinery  for  use  in  the  manufacture 
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of  sugar."  The  "fraises"  do  not  directly  enter  into  the  manu- 
facture of  sugar,  but  the  Court  gave  the  clause  a  broad  con- 
struction, taking  in  everything  which  might  have  an  inci- 
dental use.  The  beet  slicing  machines  have  a  direct  relation 
to  manufacturing  sugar,  but  are  not  of  use  unless  the  blades, 
when  dulled,  are  sharpened.  Under  this  decision,  then,  the 
sharpeners  are  exempt  from  duty,  too. 

Protests  Now  Under  Consideration 

Protest:  Large  cast-iron  vessel,  used  in  retorts,  machined. 
Assessed:  20  per  cent  under  paragraph  167  as  manufactures 
of  metal.     Claim:  10  per  cent  under  paragraph  125  as  cast- 
iron  pipe,  and  all  castings  of  iron  which  have  been  ma- 
chined or  otherwise  advanced  in  condition  by  processes  or 
operations  subsequent  to  the  casting  process,  but  not  made 
up  into  articles  or  finished  machine  parts. 
The  protests  of  this  class  involve  a  legal  question,  simply, 
of  a  clear  statement  of  facts  which  includes  the  latter  part 
of  the  castings  classification.     What  does  the  expression  "but 
not  made  up  into  articles  or  finished  machine  parts"  mean, 
as  applied  to  this  case?     Here  we  have  a  large  casting  which 
was  machined.     Was  it  "made  up  into  articles"?     This  para- 
graph might  be  understood  to  mean  that  the  castings  which 
are  parts  of  an  article  are  dutiable  at  10  per  cent,  if  they  are 
not  finished  or  already  made  up.     That  view  carried  a  little 
further  would  be  that  single  cast  articles  are  excluded.     This 
is  not  very  certain  for  a  fair  reading  of  the  entire  clause,  which 
opens   by   saying    "all    castings."      "All    castings"    cannot    ex- 
clude and  include  one-piece  castings  at  the  same  time. 

The  20  per  cent  rate,  under  the  classification  of  manufac- 
tures of  metal  not  especially  provided  for,  has  no  special  value 
for  application.  The  clause  is  merely  a  basket,  open  and  stand- 
ing ready  to  receive  anything  which  cannot  be  classified  else- 
where. These  articles  will  take  that  duty  only  if  the  castings 
provision  appears  not  to  cover.  While  the  language  of  para- 
graph 125  could  be  more  clear  and  greatly  improved  upon, 
reading  it  fairly  as  it  is,  there  is  some  merit  to  the  claim  that 
this  cast  vessel  is  within  its  terms.  However,  the  thoughts  of 
the  judges  who  decide  the  case,  their  liberality  or  strictness, 
will  largely  govern  the  decision. 

•     •     • 

SCIENTIFIC  MANAGEMENT  IN  GOVERNMENT 
WORKSHOPS 

A  committee  of  ten  engineers  headed  by  Henry  R.  Towne, 
chairman,  has  been  organized  to  oppose  legislation  antagonis- 
tic to  efficiency  in  American  industry.  The  committee  lias  is- 
sued a  pamphlet  entitled  "A  Call  to  Arms,"  in  which  attention 
is  drawn  to  certain  legislation  now  pending  in  Congress.  The 
Tavenner  bill  provides  that  it  shall  be  unlawful  for  any  offi- 
cer, manager,  superintendent,  foreman  or  other  person  having 
charge  of  works  of  any  employe  of  the  United  States  Govern- 
ment to  make  time  studies  with  a  stop  watch  or  other  time 
measuring  device.  The  bill  provides  that  no  premium  or 
bonus  or  cash  award  shall  be  paid  to  any  employe  in  addition 
to  his  regular  wages,  except  for  suggestions  resulting  in  im- 
provement or  economy  in  the  operation  of  any  government 
plant.     The  Vandyke  bill  is  of  similar  tenor. 

In  reviewing  the  matter,  the  pamphlet  states  that  labor, 
material,  and  expenses  or  overhead  are  the  three  factors  em- 
bracing the  cost  of  every  product.  Scientific  management  is 
a  term  used  to  designate  the  application  of  scientific  methods, 
the  human  eflSciency  to  benefit  the  employe  by  lightening 
labor,  augmenting  output  and  by  increasing  earnings,  and  to 
benefit  the  employer  by  augmenting  the  output  of  his  plant 
and  thus  decreasing  the  cost  of  products.  In  view  of  the 
mutual  advantages  that  accrue  from  improved  methods  of 
manufacture,  the  better  utilization  of  human  effort  and  the 
increased  productiveness  of  investment  in  machinery  and 
plants,  the  objection  of  labor  leaders,  legislators  and  others 
to  scientific  investigations  of  manufacturing  methods  seems 
absurd.  To  forbid  the  government  by  law  to  purchase  mate- 
rials made  in  an  establishment  where  scientific  management 
is  used,  would  compel  the  government  to  use  materials  made 
in  the  least  progressive  and  efficient  plants,  often,  if  not  al- 
ways, at  higher  costs.  It  would  tend  to  discourage  instead  of 
encourage  American  manufacturers  in  preparing  to  meet  the 
competition  of  other  countries. 
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FOREIGN  TRADE   OF  JAPAN   AND 
UNITED   STATES 

SOME  CHANGES  IN  TRADE   CONDITIONS    RESULTING 
FROM  THE  WAR 

When  the  Choshu  clan  started  the  revolution  that  has  since 
been  recognized  as  the  awakening  of  Japan,  it  took  for  its 
motto,  "Japan,  Strong  for  Defence  and  Aggression."  To  at- 
tain this  end  it  carefully  studied  European  and  American 
methods  and  tried  to  adopt  those  that  it  tliought  were  the 
best;  the  result  is  seen  in  the  commercial  development  of  the 
nation.  It  doubled  its  foreign  trade  in  the  eight  years  preced- 
ing the  war  with  China  while  in  the  twenty  years  preceding 
the  war  with  Russia  its  share  of  the  world's  trade  Increased 
from  0.4  to  1.5  per  cent.  During  this  same  time  Germany's 
share  grew  from  10  to  11.3  per  cent;  the  United  States,  from 
9.01  to  10.5  per  cent;  and  Great  Britain's  fell  from  12.8  to  10.8 
per  cent.  But  it  is  since  that  war  that  Japan's  foreign  trade 
has  attained  its  greatest  growth,  for  the  results  of  the  war 
gave  the  nation  a  new  outlook  and  its  statesmen  new 
ambitions. 

The  development  of  Japan's  aggressive  strength  is  shown 
by  the  fact  that  if  the  Pacific  mail  steamers  had  been  with- 
drawn last  November,  of  the  490,000  tonnage  that  would  then 
be  available  in  the  Pacific,  Japan  owned  and  controlled, 
through  subsidies,  430,000.  As  a  result  of  this  control,  cargo 
space  to  all  Asiatic  ports  has  been  held  at  a  high  premium, 
for  most  of  the  space  in  the  Japanese  boats  has  been  reserved 
by  the  government  for  goods  shipped  to  and  from  the  ports 
of  Japan.  One  magazine  writer  recently  said:  "The  present 
war  has  been  Japan's  opportunity.  She  has  been  a  diligent 
reaper,  but  she  lias  not  yet  got  her  reapings  safely  housed, 
nor  is  she  convinced  that  the  opportunity  is  exhausted.  The 
period  from  now  to  the  end  of  the  war  marks,  perhaps,  the 
crisis  of  Japan's  existence  as  a  world's  power,  when  she  must 
either  firmly  grasp  her  opportunity  or  see  her  ambitions  fade 
forever."  Whether  or  not  this  is  true,  Japan  is  now  obtaining 
a  large  share  of  the  world's  trade.  Although  normally  its  im- 
ports exceed  its  exports  by  several  millions,  in  1915  its  ex- 
ports were  larger  by  about  $84,000,000.  One  result  of  this  ex- 
pansion of  Japan's  foreign  trade  is,  according  to  Dr.  Frederick 
Starr,  of  the  University  of  Chicago,  that  over  1000  millionaires 
have  been  created  since  the  European  war  began.  The  A'ew 
Zealand  Herald  says: 

There  is  hardly  a  manufactured  article  that  Japan  is  not 
turning  out  at  the  present  time,  and  she  makes  no  secret  of 
the  fact  that  she  is  endeavoring  to  get  a  strong  hold  on 
the  world's  markets,  especially  those  that  were   formerly 
flooded  with  German  goods.    There  have  arrived  in  Welling- 
ton goods  that  prior  to  the  war  Japan  had  not  attempted  to 
manufacture;   these  include  ironmongery  and  such  imple- 
ments as  garden  tools  (which  are  evidently  intended  to  be 
a    replica    of    the    American-made    article),    locks,    shelf 
brackets,  sash  rollers,  hasps  and  staples,  leather  purses  (all 
grades  and  varieties),  scents  and  soaps,  lead  pencils,  ink, 
erasers,  stationery  of  all  kinds,  fountain  pens,  surgical  and 
rubber  goods   (such  as  hot-water  bottles),  barbers'  instru- 
ments, vacuum  flasks,  Panama  hats,  basket  ware,  and  suit 
cases.    In  brush  ware  the  Japanese  have  made  great  strides, 
and  they  are  now  going  in  for  the  better  quality  of  article. 
Not  only  does  the  Asahi  Glass  Co.  now  supply  the  domestic 
demand  but  it  sells  one-half  of  its  output  in  foreign  markets. 
The  demand  for  Japan's  paper  is  so  great  that  several  of  its 
mills  are  planning  to  enlarge  their  plants,  especially  to  supply 
the  Chinese  markets,  and  also  to  manufacture  their  own  wood 
pulp.     The  export  of  Portland  cement,  started  after  the  out- 
break of  the  war,  averages  from  50,000  to  100,000  barrels  a 
month  to  Australia,  the  Dutch  Indies,  British  India,  and  other 
Rastern  countries.    Last  year,  Japan's  exports  of  shell  buttons, 
mostly  to  European  countries,  increased  in  value  $529,000;  its 
toys  are   sent  to   England,   Australia,   India,   and   North   and 
South  America.    Seventy,  and  not  forty,  per  cent  of  its  ceramic 
ware  is  now  sent  to  foreign  markets.     Besides,  in  its  produc- 
tion, machinery  has  replaced  hand  labor,  the  kilns  have  been 
improved,  and  coal  is  used,  so  that  a  former  week's  output  is 
now  obtained  in  a  day.    Japan's  flour  is  being  shipped  to  Eng- 
land and  the  South  Sea  Islands,  and  its  control  of  the  China 


trade,  through  the  Mitsui  Co.,  was  one  of  the  reasons  why  the 
United  States  shipments  to  Chosen  fell  from  $583,788,  in  1914, 
to  $84,824  in  1915,  while  Japan's  shipments  increased  from 
$851  to  $106,160,  and  China's  from  $2754  to  $111,483.  The 
products  of  its  nine  hundred  match  factories,  with  an  annual 
output  of  $7,470,000,  may  now  be  bought  in  England  and  ar« 
rapidly  being  introduced  in  most  other  countries;  men  return- 
ing from  Mexico  speak  of  the  aggressive  advertising  campaign 
for  this  match  now  being  carried  on  there.  While  many  match 
factories  are  being  started  in  China,  they  are  completely  domi- 
nated by  the  Japanese  interests,  as  the  Chinese  must  buy  all 
of  their  supplies  from  Japan. 

In  order  to  develop  its  trade  in  southeast  Manchuria  as 
thoroughly  as  possible,  Japan  has  erected,  in  Antung,  China, 
with  Japanese  workmen  and  from  Japanese  materials,  a  build- 
ing in  which  it  will  exhibit  goods  manufactured  in  Japan  and 
the  agricultural  and  mineral  products  of  that  part  of  China. 
In  the  erection  of  this  museum,  the  effort  has  been  made  to 
show  as  many  as  possible  of  the  uses  of  the  various  materials 
employed.  To  aid  the  development  of  its  Chinese  trade,  the 
Manchurian  Bank  has  been  opened,  in  Mukden,  with  a  capital 
of  $4,985,000  and  the  Sino-Japanese  Bank,  in  Shanghai,  with  a 
capital  of  $9,970,000.  The  director  of  agriculture  and  com- 
merce is  now  advising  all  Japanese  manufacturing  companies 
that  must  spend  much  money  on  their  plants  or  in  finding 
markets  in  China  to  erect  plants  in  China.  He  says,  "The 
valley  of  the  Yangtze  is  destined  to  become  the  center  of  the 
industrial  activities  in  the  East  when  the  time  comes  for  the 
East  to  awaken  to  new  industrial  activities,"  and  states  that 
all  lines  of  industry  ministering  to  the  daily  needs  of  the 
people,  such  as  spinning,  weaving,  flour  mills,  glass  and  soap 
making,  printing,  iron  work,  the  working  of  blown  metal, 
ship  building,  etc.,  are  most  promising  and  have  a  good  future. 

Japanese  cotton  goods  are  rapidly  supplanting  those  of  Eng- 
land in  the  South  Sea  Islands  and  the  Indies,  and  have  en- 
tered New  Zealand,  Australia,  and  Africa;  its  mills  have  also 
begun  the  manufacture  of  the  higher  counts  of  thread  and  the 
finer  cloth.  Its  shipyards  have  steadily  increased  in  size  and 
ability  until  they  can  produce  almost  any  vessel  desired.  Aided 
by  the  government's  subsidies,  dye  works  and  laboratories 
for  the  preparation  of  medicine  are  being  erected.  Great  Brit 
ain's  consul-general  at  Kobe  says:  "The  making  of  machinery 
is  increasing  yearly  and  the  demand  for  oil  and  gas  engines  is 
met  largely  by  locally  made  machines.  Since  the  outbreak  of 
the  war  the  difficulty  which  British  firms  experience  in  accept- 
ing orders  for  prompt  delivery  has  diverted  here  many  orders 
that  might  have  been  expected  to  go  to  Great  Britain.  The 
war  has  also  revolutionized  the  refining  of  zinc  in  Japan.  It 
is  expected  that  when  all  the  works  now  planned  are  in  work- 
ing order  they  will  handle  the  nation's  entire  output  of  zinc 
ore." 

An  effort  is  now  being  made  to  develop  the  wool  industry, 
although  the  native  grasses  are  not  suitable  for  pasturage; 
the  Imperial  stock  farm  at  Hokkaido  recently  purchased  for 
this  purpose  a  large  number  of  sheep  from  Australia  and  New 
Zealand.  An  effort  is  also  being  made  to  control  the  mineral 
development  of  Chosen  by  the  enactment  of  mining  laws  that 
confine  the  management  of  such  works  to  citizens  of  Japan. 
The  sale  of  Japanese  goods  in  New  Zealand  has  increased  so 
rapidly  that  Japan  is  planning  the  establishment  of  a  steam- 
ship line  between  the  two  countries  by  way  of  Australia,  while 
the  diversion  of  Japanese  steamers  from  the  Suez  Canal  route 
around  the  Cape  of  Good  Hope  has  resulted  so  favorably  to 
Japan's  trade  with  South  Africa  that  a  line  will  connect 
African  and  Japanese  ports  even  when  the  Suez  Canal 
route  is  again  available.  It  is  also  reported  that,  besides  buy- 
ing immense  quantities  of  munitions  from  Japan.  Russia  has 
been  making  efforts  to  obtain  a  loan  of  $75,000,000. 

In  1915.  Japan's  total  exports  to  the  United  States,  the 
Philippine  Islands,  and  Hawaii,  amounted  to  $116,305,202.  Of 
this,  $3,147,339  was  for  copper  ingots  and  slabs;  $69,233,318 
for  silk;  $693,192  for  beans  and  peas;  $886,521  for  maize; 
$1,897,659  for  cotton  goods;  $3,380,765  for  hemp,  chip,  and 
straw  braids;  $6,000,756  for  tea;  $637,055  for  brushes  and 
feather  dusters;  $419,508  for  toys. 


May,  1916 


MACHINERY 


827 


Results  ot  War  on  United  States 
The  past  two  years  have  also  seen  the  foreign  trade  of  the 
United  States  grow;  but  this  growth  has  heeu  in  spite  of  obsta- 
cles caused  by  the  war  rather  than  from  the  development  of 
carefully  studied  plans  for  such  an  emergency.  The  beginning 
of  the  war  found  this  nation  depending  almost  entirely  on 
foreign  vessels  for  the  transportation  of  its  goods;  now  it  is 
rapidly  building  up  a  merchant  marine  of  its  own  and  its 
flag  is  now  seen  In  most  of  the  world's  ports.  It  was  depend- 
ent on  other  nations  for  banking  facilities  outside  of  its  own 
boundaries,  now  it  is  opening  its  own  banks  in  Central  and 
South  America  and  is  planning  to  open  some  in  Europe.  It 
was  largely  dependent  on  foreign  importers  for  its  sales  in 
foreign  markets;  now  it  is  selling  direct.  Its  capital  indebted- 
ness to  the  Old  World  is  diminishing  so  rapidly  that  soon  it 
will  be  negligible.  At  the  same  time  it  has  lent  capital  to  the 
Entente  Alliance,  $500,000,000  in  one  transaction,  and  to 
France,  South  American  countries,  Canada,  Switzerland,  and 
Scandinavia.  Besides,  it  has  loaned  the  credit  of  its  vast 
banking  resources  to  various  countries,  directly  and  Indirectly. 
It  has  not  only  cancelled  its  indebtedness  abroad  but  it  has 
created  a  foreign  debt  on  which  the  United  States  .will  receive 
interest  and  dividend.  It  now  has  the  largest  stock  of  gold 
that,  so  far  as  is  known,  was  ever  owned  by  one  people.  The 
aggregate  resources  of  its  national  banks  at  this  time  are 
$3,000,000,000  greater  than  the  aggregate  resources  of  the 
Bank  of  England,  the  Bank  ot  France,  the  Reichsbank  of  Ger- 
many, the  Bank  of  Russia,  the  Bank  of  the  Netherlands,  the 
Swiss  National  Bank,  and  the  Bank  of  Japan.  In  fact,  the 
American  dollar  has  supplanted  the  English  pound  as  the 
unit  of  foreign  trade  to  such  an  extent  that  the  Pan-American 
Conference,  in  April,  decided  to  make  the  unit  of  all  Pan- 
American  commerce  "a  weight  of  gold  exactly  one-fifth  of  the 
value  of  the  United  States  gold  dollar." 

American  goods  are  in  demand  all  over  the  world.  The 
United  States  is  now  the  largest  exporter  ot  manufactured 
goods;  the  value  of  its  exports  of  manufactured  products  in 
1915  was  $1,784,000,000,  or  $350,000,000  more  than  Great  Brit- 
ain's. Japan  cannot  operate  its  extensive  shipyards  without 
American  steel,  and  she  must  buy  American  cotton  for  the 
manufacture  of  her  finer  cloth.  Italy,  Russia,  France  and 
Spain  are  constantly  seeking  American  steel  and  steel  prod- 
ucts; they  are  also  studying  American  factory  methods  so  as 
to  reorganize  their  industries  along  the  most  efficient  lines 
possible  when  peace  is  restored.  Twenty  Chinese  naval  officers 
and  cadets  and  one  captain  and  six  lieutenants  of  the  Spanish 
navy  are  studying  the  methods  of  the  New  London  Ship  & 
Engine  Co. 

In  April,  England  purchased  100,000  tons  of  copper,  although 
it  had  purchased  60,000  tons  only  last  fall;  while  the  bulk 
of  this  will  be  used  in  the  manufacture  of  munitions,  a  large 
part  is  also  necessary  for  the  British  ships  now  being  built. 
An  investigator  for  the  Bureau  of  Foreign  and  Domestic  Com- 
merce says  that  for  several  years  the  United  States  will  be 
called  upon  to  supply  South  America  annually  with  from  750,- 
000,000  to  1,000,000,000  board  feet  of  lumber  for  use  in  finish- 
ing buildings.  Twelve  vessels  will  be  required  to  transport 
to  Russia  the  cut  lumber  recently  purchased  by  that  nation. 
Most  of  the  New  Zealand  shoe  factories  are  equipped  with 
American  shoe  machinery  and  one  American  firm  last  year 
increased  its  sales  of  farm  machinery  in  New  Zealand  $100,000. 
An  American  syndicate  has  opened  manganese  mines  at 
Madinga  on  the  Gulf  of  San  Bias,  Colon,  Panama,  about 
seventy  miles  east  of  Colon,  from  which  it  has  shipped  900 
tons  to  New  York,  and,  when  vessels  are  available,  will  mine 
1500  tons  a  month.  Ten  thousand  tons  of  American  cast-iron 
pipe  will  be  used  in  the  construction  of  an  aqueduct  in 
Uruguay,  which  proposition  a  New  York  bank  is  financing. 
Twenty  million  pounds  of  tobacco  was  sold  by  one  American 
firm  to  European  countries  in  April,  while  last  year  67,576,800 
pounds  of  rice  were  sold  in  foreign  markets,  the  larger  part 
being  markets  that  were  formerly  supplied  by  English  exports. 
New  financing  for  concerns  manufacturing  war  munitions, 
dye  stuffs  and  chemicals,  and  engaged  In  the  shipping  business 
has  involved  capital  issues  of  $625,276,000;  and  importers  in 
Australasia  and  Spain  are  urging  the  formation  of  steamship 
lines  between  the  United  States  and  those  countries.       D.  E.  J. 


BROACHING  METHOD  OF  MANUFACTUR- 
ING SPUR   GEARS 

Herman  W.  Martin,  7  E.  42nd  St.,  New  York  City,  is  develop- 
ing a  process  of  producing  spur  gears  by  which,  he  states,  the 
cutting  of  the  teeth  can  be  done  tor  less  than  half  the  cost  ot 
present  methods.  Various  details  in  connection  with  the  tools 
and  method  used  for  a  small  brass  pinion  are  shown  in  the 
accompanying  illustration.  Briefly,  the  process  is  one  of  forc- 
ing the  gear  blanks  through  a  series  of  serrated  plates  which 
are  progressively  arranged  so  that  each  plate  takes  off  a  pre- 
determined amount  of  material — in  short,  broaching  the  gears 
with  external  broaches  or  dies. 

An  interesting  feature  in  the  process  is  the  manufacture 
of  the  die-plates.  A  blank  A  is  turned  up  to  form  a  series 
of  cylindrical  steps,  the  smallest  of  which  is  used  for  the  first 
die-plate,  while  the  intermediate  and  largest  steps  are  used  to 
produce  the  other  plates.  After  the  cylindrical  work  has  been 
done  on  the  cutter  blank  the  teeth  are  milled  to  correspond 
with  the  pitch  of  the  gear  required  and  the  broach  is  hardened 
ready  for  use.  The  lower  illustration  in  the  figure  shows  the 
assembled  drawing  plates  D.    These  plates  are  broached  by  the 


Broaching  Dies  for  cutting  Spur  Gear  Teeth 

tool  A  so  that  they  operate  on  the  work  progressively,  the 
upper  and  intermediate  plates  each  taking  out  a  small  amount 
of  metal  while  the  lower  one  finishes  the  work.  The  spacing 
plates  E  which  are  interposed  between  the  die-plates  allow  the 
chips  to  work  out  and  also  provide  air  space  so  that  the  heat 
generated  by  friction  will  radiate  readily.  The  plates  are 
made  of  machinery  steel  and  are  carburized  and  hardened, 
after  which  the  upper  surfaces  surrounding  the  holes  are 
ground  to  a  cutting  edge.  The  plates  are  bolted  together  by 
the  bolts  G,  suitable  dowels  being  used  to  keep  them  in  align- 
ment. Mr.  Martin  states  that  this  process  can  also  be  applied 
to  a  bar  from  which  the  pinions  can  be  cut  off  after  they  have 
been  machined.  A  description  of  a  process  somewhat  similar 
to  this  appears  in  Machinery  for  April,  1914,  on  page  673,  in 
an  article  on  ''Commercializing  a  Process  by  Means  of  Press 
Work,"  by  Chester  L.  Lucas. 

•     *     • 

The  annual  report  of  the  Fried.  Krupp  A.  G.,  of  Essen,  Ger- 
many, for  1914-1915,  states  that  the  net  profits  for  the  year 
amounted  to  about  $21,500,000,  as  compared  with  $8,400,000  in 
the  preceding  year.  The  large  requirements  of  war  material 
during  the  year  increased  the  total  amount  of  business  done 
to  nearly  two  and  one-half  times  the  corresponding  total  in 
the  previous  year.  The  growing  demands  on  the  capacity  of 
the  firm  necessitated  large  extensions  to  the  plant.  For  this 
reason  a  further  increase  of  the  capital  was  necessary,  amount- 
ing to  about  $8,500,000.  The  capital  stock  during  the  year 
covered  by  the  report  was  about  $53,000,000,  and  the  net  sur- 
plus about  $24,000,000.  During  the  year  about  $4,000,000  was 
turned  over  to  benevolent  funds,  including  war  allowances. 
A  dividend  of  12  per  cent  was  declared,  the  remainder  of  the 
profits  being  added  to  the  surplus.  It  has  been  decided  to 
create  a  "Krupp  Foundation."  which  will  favor  large  families 
of  fallen  or  severely  wounded  soldiers,  the  fund  amounting  to 
$5,000,000. 
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Equip  Your 

Gear  Inspectors 

to  do  their  work  with  greater  facility  and 
certainty.  Make  it  easy  for  them  to  test 
bevel  gears,  worms  and  woiTn  wheels,  or 
variations  of  these  types,  by  installing  in 
your  gear  department  a 

Brown  &  Sharpe  Bevel 
Gear  Testing   Machine 

on  which  a  wide  variety  of  such  work  can  be 
handled. 

We  designed  this  machine  for  use  in  our  own 
gear  department  where  we  test  thousands  of 
gears.  The  success  that  it  met  with  led  us  to 
build  a  lot  of  the  machines  that  we  can  offer  for 
prompt  delivery. 

Write  for  special  circular  giving  full  de- 
scription and  specifications. 

Brown  &  Sharpe 

OFFICES:  20  Vcsey  St.,  New  Tork.  N.  T.:  054  The  Bourse,  Philadelphia,  Pa.; 
«2G-C30  Washington  Blvd.,  Cblcaco,  111.;  30.')  Chamber  of  Commerce  Bldg.,  Rochester 
N.  Y.;  Room  419,  nnlversltjr  Block,  Syracuse,  N.  Y. 

REPRESENTATIVES:  Bnlrd  Machinery  Co.,  Pittsburgh,  P».,  Erie.  Pa.;  Carey 
M.aehlnery  &  Supply  Co..  Bnltimorc,  Md.;  E.  A.  KInsey  Co.,  Cincinnati,  O.,  Indian- 
apolis,   Ind.;    I'aclBc    Tool    &    Supply    Co.,    San    Francisco,    Cal.;    Strong,    Carlisle    A 
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Brown  &  Sharpe 
Vernier  Caliper 
No.  573 


For  Determining  the 
Exact  Depth  of  Gear  Teeth 

An  accurate  check  on  results  in  gear  cutting,  one  which  insures 
the  duplication  of  any  desired  standard,  is  found  by  measuring  the 
bottom  diameter  of  the  gears. 

The  Brown  &  Sharpe  Vernier  Caliper  No.  573,  shown  above, 
proves  a  handy  tool  for  this  work.  It  is  especially  valuable  in  any 
shop  handling  work  within  close  limits  and  finds  a  wide  field  of  use- 
fulness in  automobile  plants  or  shops  cutting  transmission  gears. 

The  jaws  of  the  vernier  are  made  thin 
for  use  of  fine  pitch  gears  but  the  tool  may 
also  be  used  like  our  12"  Vernier  on  other 
work. 


Gear  Tooth  Vernier 
No.  580 


For  Measuring 
the  Thickness  of  the  Teeth 

of  gears  our  No.  580  Gear  Tooth  Vernier  is  handy  and  reliable.  By 
means  of  two  vei'niers  it  shows  the  distance  from  the  top  of  the  tooth 
to  the  pitch  line,  and  the  thickness  at  the  pitch  line. 

By  the  use  of  this  vernier,  compensation  may  be  made  for  varia- 
tion or  error  in  the  size  of  the  gear  blank.  Write  for  our  No.  26 
Catalog. 


Mfg.  Co.,  Providence,  R.  I.,  U.  S.  A. 

nnmmond  Co..  01evelan<l.  O.,  Detroit.  Mich.;  Colcord-Wrlght  Machinery  &  Supply    Co.,    St.    Louis,    Mo.;    Pcrlne    Machinery    Co.,    Seattle,    Wash.; 

I'ortland   Machinery  Co..   Tortland.   Ore. 

CANADIAN:     The    Canadlan-PalrbanksMorse   Co..    Ltd..    Montreal.    Toronto.  Winnipeg.  Calgary,  Vanconver,  St.  Johns,  Saskatoon. 

FOREIGN:     Buck  &   Hickman.   Ltd..   London,   Birmingham.    Manchester,   Shelticld.  Glasgow.     F.  G.   Kretschmer  &  Co..  Frankfurt  a.M..  Germuy;  V. 

Ix)wener.  C^openhuKcn.   Denmark,  t^tockbolm.  Sweden.   Chrtstlnnla.   Norway;  Schuchnrdt  i!fe   Schutte,   Petrograd,    Russia;    Fenwlck   Freres  Sc  Co.,  Paris, 

France,  Liege.  Belgium,  Turin.  Italy,  Zurich,  Switzerland.  Barcelona,  Spain;    V.   W.    Horno   Co.,   Toklo.   Japan;    L.    A.    Vail.    Melbourne,   AnstrtUi; 

F.  L.  Strong  Machinery  Co.,  Manila,  P.  I. 
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CONFERENCE  ON  ENGINEERING 
COOPERATION 
The  second  conference  of  the  committee  on  engineering  co- 
operation was  held  in  Chicago,  April  13  and  14,  and  was  at- 
tended by  representatives  of  forty-two  national,  state,  and  local 
engineering  and  technical  societies  from  all  parts  of  the 
United  States.  The  purpose  of  the  conference  was  to  bring 
about  a  closer  relation  among  engineers  and  engineering  or- 
ganizations, to  discuss  ways  to  improve  standards  of  engineer- 
ing practice  and  to  gain  a  clearer  recognition  of  the  engineer 
as  a  civic  asset.  Prof.  F.  H.  Newell  of  the  University  of 
Illinois  was  chairman  and  C.  E.  Drayer,  secretary  of  the  Cleve- 
land Engineering  Society,  was  secretary  of  the  committee  on 
engineering  cooperation  which  had  the  meeting  in  charge.  Sub- 
jects discussed  were  practicability  and  limits  of  cooperation, 
employment,  ethics  and  legislation.  Cooperation  from  the 
standpoint  of  the  state  society  was  presented  by  Paul  Hansen 
and  Clyde  T.  Morris;  from  the  standpoint  of  the  national  so- 
cieties the  subject  was  presented  by  P.  Junkersfeld,  Horace  C. 
Gardner,  DeWitt  V.  Moore,  J.  F.  Hale,  C.  H.  McDowell  and 
.John  H.  Peyton.  The  subject  was  presented  from  the  stand- 
point of  the  local  society  by  F.  G.  Gasche,  A.  J.  Himes,  H.  L. 
Keck  and  Lewis  R.  Ferguson.  C.  E.  Drayer  gave  an  illustrated 
talk  on  publicity  for  engineers. 

*     •     • 

SPRING  MEETING  OF  A.  S.  M.  E. 
The  spring  meeting  of  the  American  Society  of  Mechanical 
Engineers  was  held  in  New  Orleans,  La.,  April  11  to  14,  inclu- 
sive. The  visiting  members  were  the  guests  Jointly  of  the 
Louisiana  Engineering  Society,  the  New  Orleans  association  of 
members  of  the  American  Society  of  Civil  Engineers  and  the 
local  membership  of  the  American  Society  of  Mechanical  Engi- 
neers.    The  lieadcuiarters  were  at  the  Hotel  Grunewald. 

The  program,  as  usual,  began  with  registration  and  an  in- 
formal reception  Tuesday  evening.  On  Wednesday,  the  paper 
"Organizing  for  Industrial  Preparedness"  was  presented  by 
Spencer  Miller  and  was  followed  by  an  extended  discussion. 
The  paper  emphasized  the  importance  of  the  industrial  census 
of  the  country,  to  be  undertaken  by  representatives  of  five  of 
the  national  engineering  societies  at  the  invitation  of  Presi- 
dent Wilson.  On  Wednesday  afternoon,  the  members  and 
friends  took  a  boat  trip  to  inspect  the  harbor  and  the  recently 
constructed  cotton  warehouse  which  is  unusual  in  its  mechani- 
cal equipment.  Other  engineering  works  of  interest  were  also 
seen.  In  the  evening,  W.  B.  Thompson,  commissioner  of  pub- 
lic works  of  the  City  of  New  Orleans,  addressed  the  members, 
and  on  Thursday  the  following  papers  were  presented,  followed 
by  discussions: 

"Capacity   and   Economy   of   Multiple   Evaporators,"   by 

E.  W.  Kerr. 

"The  Evolution  of  Low-lift  Pumping  Plants  in  the  Gulf 

Coast  Country,"  by  William  B.  Gregory. 

"Mechanical  Equipment  used  in  the  Port  of  New  Orleans," 

by  William  von  Phul. 

On   Thursday   afternoon,   the  visiting  members   and   guests 


were  given  an  opportunity  of  visiting  the  New  Orleans  Coun- 
try Club,  and  in  the  evening  a  reception  and  dance  was  at- 
tended. On  Friday,  the  following  papers,  followed  by  discus- 
sions, were  presented: 

"Establishing  a   Standard   of  Measurement   for   Natural 
Gas  in  Large  Quantities,"  by  Francis  P.  Fisher. 

"Deviation  of  Natural  Gas  from  Boyle's  Law,"  by  Robert 
F.  Earhart  and  Samuel  S.  Wyer. 

"Some  E.xperiments  on  Water-flow  through  Pipe  Orifices," 
by  Horace  Judd. 

"Dynamic  Balance,"  by  N.  W.  Akimoff. 
"The  Measurement  of  Viscosity  and  a  New  Form  ot  Vis- 
cosimeters,"  by  H.  C.  Hayes  and  G.  W.  Lewis. 

"On  the  Transmission  ot  Heat  in  Boilers,"  by  E.  R.  Hed- 
rick  and  E.  A.  Fessenden. 

On  Friday  afternoon,  an  excursion  was  made  to  the  re- 
claimed lands  near  New  Orleans  to  inspect  the  extensive  tracts 
that  had  been  reclaimed  and  turned  to  useful  purposes. 


PERSONALS 


Thomas  J.  Egan,  formerly  of  the  Iiixur  I'older  ' 
River,  N.  Y.,  has  taken  the  position  of  superiulend»;L,L  .^^  ^..^ 
Brown  Cotton  Gin  Co.,  New  Haven,  Conn. 

J.  T.  Smoody,  formerly  of  the  engineering  department  of 
the  American  Thread  Co.,  has  joined  the  staff  of  the  Chile 
Exploitation  Co.,  120  Broadway,  New  York  City. 

Alexander  C.  Brown,  vice-president  of  the  Brown  Hoisting 
Machinery  Co.,  Cleveland,  Ohio,  has  been  appointed  general 
manager,  succeeding  Richard  B.  Sheridan,  who  has  resigned 
to  take  another  position. 

J.  B.  Doan  has  been  elected  president  of  the  American  Tool 
Works  Co.,  Cincinnati,  Ohio,  succeeding  the  late  Franklin 
Alter.  Robert  S.  Alter  has  been  elected  vice-president  and 
foreign  manager,  and  Henry  Luers,  treasurer. 

William  S.  Chase,  formerly  sales  manager  ot  the  National- 
Acme  Mfg.  Co.,  Cleveland,  Ohio,  was  married  April  12  to  Ada 
B.  Parrish,  at  Alhambra,  Cal.  Mr.  and  Mrs.  Chase  will  live 
on  their  ranch  at  Del-Ca-Mar,  Meridian,  Idaho. 

The  many  friends  of  Vernon  Job,  manager  of  the  Western 
office  of  the  Independent  Pneumatic  Tool  Co.,  61  Fremont  St., 
San  Francisco,  Cal.,  will  be  pleased  to  learn  that  he  is 
rapidly  recovering  from  an  attack  of  appendicitis. 

W.  V.  Houck,  assistant  superintendent  of  the  King  Sewing 
Machine  Co.,  Buffalo,  N.  Y.,  has  taken  a  position  as  factory 
manager  with  the  Sterling  Engine  Co.  of  Buffalo.  Mr.  Houck 
was  with  the  Garvin  Machine  Co.  of  New  York  for  ten  years. 

W.  L.  Schellenbach,  for  several  years  chief  engineer  with  the 
Lodge  &  Shipley  Machine  Tool  Co.,  Cincinnati,  Ohio,  has  taken 
offices  at  520  First  National  Bank  Bldg.,  Cincinnati,  where  he 
will  devote  himself  to  consulting  engineering  and  machine 
design. 


OBITUARIES 


L 
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Victor  A.  King,  a  well-known  gunmaker  who  was  for  seven 
years  superintendent  of  the  Winchester  Repeating  Arms  Co., 
New  Haven,  Conn.,  died  at  his  home  in  West  Haven,  March  19, 
aged  eighty-nine  years.  Mr.  King  went  to  New  Haven  in  his 
youth  and  was  employed  by  the  old  Whitney  Arms  Co.  in  Whit- 
neyville,  Conn.  At  that  time,  he  worked  on  the  first  order  ot 
Colt's  revolvers  ever  made. 


n 


COMING  EVENTS 


May  10-12.— Triple  convention  of  tbe  Southern 
Supply  nnd  Dealers  Association,  the  National  Supply 
find  Dealers  Association  nnd  the  American  Supply 
and  Machinery  Maniifactnrers  Association,  at  Pitts- 
burg.   Pa.      William    Pcnn    Flotel.    head(iuarters. 

May  11-13. — Coufcrence  on  scientlflc  management 
at  Ann  Arbor,  Mich.,  under  the  auspices  of  the 
Taylor  Society.  The  conference  is  to  be  held  at  the 
University  of  Ann  Arbor.  Secretary.  Henry  W. 
Shelton.  35  ColU-^'e  St..  Hanover.  N.  II.  Uesorva- 
tions  in  charge  of  Prof.  Joseph  A.  Bursley,  Uni- 
versity of  Michigan,    Ann   Arbor,    Mich. 

May  16-17. — Annual  meeting  of  the  National  Asso- 
ciation of  Manufacturers  at  the  Waldorf-Astoria 
Hotel.  New  Tork  City.  George  S.  Boudinot,  secre- 
tary.   30   Chnrch    St.,    New    Tork    City. 

May  22-27.— Third  national  safety  exposition  of 
the  American  Museum  of  Safety  at  the  Grand  Cen- 
tral Palace,  New  York  City.  Arthur  Williams, 
president,  and  Dr.  William  H.  Tolman,  director,  18 
W.  l-Mth  St.,  Now  Tork  City. 

June  12-16.— MidsuninuT  cruise  of  Iho  Society  of 
Automobile  Engineers  on  tlie  Steamship  '*Noronlc,'* 
leaving  Detroit  June  12  and  returning  June  16. 
Reservations  can  be  made  by  application  to  W.  H. 
Connnt.   treasurer.  001  Kerr  Bldg..   Detroit.   Mich. 


June  14-16. — Annual  meeting  of  the  Master  Car 
Iluilders  Association  at  Atlantic  City,  N.  J.  J.  W. 
Taylor,   secretary,   1112   Karpen   Bldg..    Chicago.    Ill, 

June  14-21. ^Annual  meeting  of  the  Itailway  Sup- 
ply Manufacturers  Association  at  Atlantic  City, 
N.  J.,  in  connection  with  the  A.  U.  M.  M.  and 
M.  C.  B.  Associations.  J.  D.  Conway,  secretary  and 
trea.<iurer.    2136   Oliver    Bldg.,    Pittsburg,    Pa. 

June  19-21. — Annual  meeting  of  the  American 
Knilway  Master  Meehanies  Association  at  Atlantic 
City.  N.  J.  J.  W.  Taylor,  secretary.  1112  Karpen 
Bldg.,   Chicago,   111. 

June  27-July  1. — Annual  meeting  of  the  American 
Society  for  Testing  Materials  at  Atlantic  City.  N.  J. 
Hotel  Traymore.  headquarters.  Edgar  Marburg,  sec- 
rotary,  University  of  Pennsylvania,  Philadelphia.  Pa. 

August  16. — Annual  meeting  of  the  International 
Railroad  Master  Blacksmiths  Association.  Chicago. 
111.  A.  li.  Woodwortii.  secretary  and  treasurer. 
C.  II.  &  D.   Ry..  Lima.  Ohio. 

September  6-8. — Annual  convention  of  the  Travel- 
ing Kncineers*  Association  at  Chieaco.  111.  W.  O. 
Tliomivson,  secretary.  New  York  Central  Car  Shops, 
E.   Buffalo.   N.  Y. 

September  11-16. — Annual  convention  of  the  Ameri- 
can round  r.vnien's  Association  and  the  American 
Institute  of  Metals.  Cleveland.  Ohio.  In  tbe  Cleve- 
land Coliseum.  A.  O.  Backert,  seeretary-treasnrer. 
American  Foundry  men's  Association,  Cleveland, 
Ohio. 


SOCIETIES,  SCHOOLS  AND 
COLLEGES 


and 


utlii 


Northwestern  TTniversity,  EvanstOD,  111.  Annual 
catalogue  1!>1.'191G  containing  calendars  for  1915- 
1916  and   1016  1D17, 

School  of  Mines  and  Metallurgr*  rntverslty  of 
Missouri.  RoUa,  Mo.  Catalogue  1915-1016  conialn- 
ing  calendar   for  191C  1917. 

Lowell  Textile  School.  Tx>well.  Mass.  Annual  re- 
port of  the  trustees  of  the  tx>well  Teitile  School, 
for  the  year  ended  June  30.   191.'^. 

National  Association  of  Majtufacturers,  30  Church 
St..  New  York  City.  ProtNi^dings  of  the  Inter- 
national Trade  Conference  held  under  the  ausplee« 
of  the  National  Af^ociation  of  ]ilanufacturers  of  the 
Tinlted  States  of  America  in  cooperation  with  bank- 
ing and  transportation  Interests  of  the  United 
States,  flt  Now  Tork  City.  December  0  to  8.  1915. 
The  object  of  the  conference  was  to  consider  waya 
and  means  for  faciliViting  international  transactiona 
which  had  been  seriously  interrupted  by  the  war. 
The  principal  problems  dealt  with  related  to  trans- 
portation,  credit  and  exchange. 
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The  rocking  of  the 
knee  on  a  milling 
machine  is  as  fatal 
to  accurate  milling 
as  rocking  a  boat 
is  to  the  safety  of 
its  passengers. 

This  is  particularly 
true  of  long  flat 
pieces.  If  the  knee 
rocks  on  the  col- 
umn due  to  twist- 
ing strains,  why, 
then,  it's  hopeless 
to  look  for  accu- 
racy on  such  work. 

And  it  is  the  knee 
which  is  entirely 
responsible.  Don't 
blame  a  bent  table 
or  a  short  saddle. 

That  is  why  this 
"better  point" 
about    Cincinnati 


Putting 
Absolute  Rigidity 
Where  It's  Most 

Needed 


The  No.  5  Plain  High  Power  Cincinnati 
Miller  takes  a  cut  %"  deep,  5"  wide  at 
20"  per  minute  feed  In  hammered 
steel,  and  the  work  can  be  returned 
freely  under  the  cutter  without  lower- 
ing the  table.  With  the  older  form  of 
knee,  this   Is   Impossible. 

The  Rigid  Knee- 
Properly  Connected 
to  the  Column 


Milling  Machines 
is  so  important. 

First,  the  metal  in 
the  knee  where  it 
fits  the  column  has 
been  increased. 
Second,  the  old 
form  of  gib  has 
been  rej^laced  with 
a  heavier  gib, 
tapered  in  length, 
and  parallel  in  sec- 
tion such  as  that 
used  for  the  table 
bearing.  This  gives 
a  long  metal-to- 
metal  bearing  the 
full  length  of  the 
knee.  No  clamps 
— no  screws  are 
used.  And  the  knee 
does  not  rock  on 
the  column  —  it 
positively  does 
not! 


This  shows  the  knee.  Note  the  heavy 
tapered  gib,  which  provides  a  full 
ength    metal-to-metal    bearing    at    all 
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ConferoQCft  Board  of  Bafety  and  Builtation, 
MacniiK  W.  Alexander,  secretary,  West  Lynn,  Ma«ii., 
1b  iHsuiDff  fl  periodical  entitled  "Tiie  Spirit  of 
Oautlon,"  which  deals  with  fuuiiameDtal  factorB  of 
safety  and  Banltatlon  problemi^  as  cncoDDtercd  In 
induHtrlcH  generally.  Thin  publication  U  prepared 
primarily  for  the  attention  and  guidance  of  man- 
agers, it^upcrintendcDts  and  foremen,  but  the  dis- 
tribution among  employes  generally  will  develop  a 
wholcBome  regard  for  the  effective  prevention  of  ac- 
cident h.  Shop  pOMterH  have  been  prepured  to  jih- 
slHt  in  the  prevention  of  accidental  Injoriea  and  to 
promote  proper  treatment  of  wounds.  ITieHC  con  be 
obtained  from  the  Conference  Hoard.  The  April 
Dumber  of  "The  Spirit  of  Oautlon"  dlscuuses  the 
"carelesH  habit"  and  showu  llluHtrations  of  com- 
imon  accldentB  tliat  result  from  the  careleeaneaa  of 
the  workmen. 


E 


EW  BOOKS  AND  PAMPHLETS 


Effect  of  Certain  Figments  on  Linseed  Oil.  By  E. 
W.  Boughton.  16  pagee,  7  by  10  inches.  Pub- 
lished by  the  Department  of  Commerce,  Wash- 
ington, D.  C,  as  Technologic  Paper  of  tie 
Bureau  of  Standards  No.  71. 

Oeoeral  Design  of  Critic&lly  Damped  Oalvanometers. 
By  Frank  Wenner.  34  pages,  7  by  10  Inches. 
Published  by  the  Department  of  Commerce. 
Washington.  D.  C,  as  Sdentiflc  Paper  of  the 
Bnreau  of  Standards  No.  273. 

Leakage  of  Currents  from  Electric  Railways.  By 
Burton  M'Collum  and  K.  H.  Ix)gan.  51  pages, 
7  by  10  Inches.  Illustrated.  Published  by 
the  Department  of  Commerce,  Washington. 
D.  C,  as  Technologic  Paper  of  the  Bureau  of 
Standards   No.  63. 

Standardization  of  Automobile  Tire  Fabric  Testing. 
Bjr  Walter  S.  Lewis  and  Charles  J.  Cleary.  18 
pages,  7  by  10  Inches.  Illustrated.  Published 
by  the  Department  of  Commerce,  Washington. 
D.  C,  as  Technologic  Paper  of  the  Bureau  of 
Standards    No.    68. 

Modem  Practice  in  the  Construction  and  Haln- 
tenonce  of  Rail  Joints  and  Bonds  in  Electric 
Railways.  By  E.  R.  Shepard.  122  pages.  7 
by  10  inches.  Illustrated.  Published  by  the 
Department  of  Commerce,  Washington,  D.  C. 
as  Teohnologic  Paper  of  the  Bureau  of  Stand- 
ards   No.    62. 

Standard  Teat  Specimens  of  Zino  Bronze.  Part  I. — 
Preparation  of  Specifications.  By  C.  P.  Karr. 
Part  II. — Microstmcture.  By  Henry  S.  Rawdon. 
67  page.s,  7  by  10  inches.  Illustrated.  Pub- 
lished by  the  Department  of  Commerce,  Wash- 
ington. D.  C,  a.s  Technologic  Paper  of  the 
Bureau  of   Standards   No.   59. 

Concrete  on  the  Farm  and  in  the  Shop.  By  H. 
Colin  Campbell.  149  page«,  5  by  ly^  inches. 
51  illustrations.  Published  by  Norman  W. 
Henley      Publishing      Co..      New      York      Olty. 


tbeiie  materialK  Is  of  the  griMiteHt  importance  to 
the  electrical  industry.  The  de«iga  and  etQclency 
of  such  apparatus  dcpooda  ufKin  a  thorough  knowl- 
edge of  the  magnitude  of  tho«e  magnetic  properties 
which  can  only  be  ascertained  by  careful  testa. 
The  ecorK:  of  the  work  of  the  Bureau  of  Standards 
in  magnetic  testing  Is  given,  and  the  methods  of 
uieaHurement  employed  are  de«crlbed  in  considerable 
detail. 

Steel  and  Its  Heat*  treatment.  By  DeniMm  K. 
Bullens.  431  pageu,  6  by  0  lnche«.  223  IUob- 
tratl«nH.  Published  by  John  Wiley  &  Soas. 
Inc.,  New  York  City.  Price.  $3.75  net. 
The  lmi)ortance  of  proper  heat-treatment  of  steel 
la  now  widely  appreciated,  due  chlelly  to  the  de- 
velopment of  heat-treating  practice  by  the  auto- 
mobile manufacturers.  No  mechanism  is  aubjected 
to  more  severe  service  than  a  motor  car  running  at 
high  speed  over  iK»or  roads.  Tlie  necefwdty  of 
building  machines  ttiat  are  both  light  and  depend- 
able has  revolutionized  the  practice  of  manu- 
facturera  of  axles,  gears  and  other  vital  car  parta. 
Thlfl  t>ook.  by  a  consulting  metallurgist,  was  written 
in  the  light  of  recent  experience  with  a  keen  ap- 
preciation of  the  nature  of  tlie  problenw  and  the 
needs  of  eteel  users.  It  treats  of  the  testing  of 
steel;  the  structure  of  steel;  annealing;  hardening; 
tempering  and  toughening;  case  carburizlng;  case- 
liardening  and  thermal  treatment;  heat  generation; 
heat  application;  carbon  steels;  nickel  steels; 
chrome  steels;  chrome-nickel  steels;  vanadium  steels; 
manganese,  silicon  and  other  alloy  steelH;  tool  steel 
and  tools;  pyrometers  and  critical  range  determina- 
tions, etc.  It  is  a  work  that  we  highly  recommend 
to  all  In  need  of  a  modem  treatise  on  heat-treat- 
ment and  the  characteristics  of  heat-treated  ateels. 
Modem  apparatus  is  Illustrated  and  described,  and 
there  Is  much  valuable  material,  including  formulas 
not    elsewhere   available. 
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This  Is  a  practical  treatise  on  everyday  uses  of 
concrete  for  inexperienced  persons  desiring  to  make 
their  own  concrete  structures.  It  describes  the 
construction  of  tanks,  troughs,  oistorns.  fence  posts, 
stable  floors,  hot-beds,  walls,  foundations,  panel 
fences,   etc. 

Invar   and   Related   Nickel  Steels.     68  pages,    7  by 
10   Inches.      Illustrated.      Published    by    the   De- 
partment of   Commerce,    Washington.    D.    C,   as 
Circular   of    the    Bureau   of    Standards    No.    08. 
This     circular     is     chiefly     n     compilation      (from 
sources  which  are  often  inaoceasible)   of  the  proper- 
ties of  nickel  steels  with  particular  reference  to  the 
properties    of    the    non-e.\pandiug    alloy    known    as 
"invar."       It    eontnins    chapters    on    the    mngnetlc, 
electrical,    thermal   and    mechanical    properties,    ap- 
plications,  sources,    and   brief  statements   on    micro- 
structure  and  constitution. 

Standard  Density  and  Volumetric  Tables.     67  pages, 
7  by   10  inches.      Pnbllslied   by    the  DepartmMit 
of    Commerce,    Washington,    D.    C..    as    Circular 
of  the  Bureau  of  Standards  No.  19. 
The   wide   application   of   hydrometers   as   measur- 
ing   instruments    In     the    Industries    makes    It    very 
Important  to  define  the  various*  scales  of  Indication 
of     these     instruineuts     in     terms     of     fundamental 
units.     In  this  circular  the  conditions  are  ann<.iinccd 
under  which  the  testing  of  hydrometers  will  bo  con- 
ducted  and    apeclflcations   are  given   as   to   tlie   con- 
struction, standardization  and  accuracy  required  for 
hydrometers    in    order    that    they    may    be   approved 
as  precision  Instruments. 

Location  of  Engine  Cooling  and  Lubrication  Troubles 
Made  Easy.     By  Victor  W.   Page.     Chart,   '24  by 
30    inches.      Published    by    Norman    W.    ITonlcy 
PubllBhlng   Co..    New   York   City.      Price.    $0.25. 
This   combination    chart    shows   oil   components   of 
the    approved    form    of   water   cooling   group    as    well 
IS  of  a  modern  engine  lubrication  system.  All  points 
where    defects    exist    that    may    result    in     engine 
overheating   both   in   cooling  and   oiling  systems   are 
■hown.     The  defects  In  the  cooling  systems  may  oc- 
cur In  the  radiator,  circulating  pump,  water  piping, 
cooling    fan    and    engine.      Oil    system    defects    are 
analyzed,  giving  tJie  symptoms,  trouble  and  remedy, 
the  same  as  In  the  cooling  system. 
Uagnetio   Testing.      RO   pages,    7   by   10  Inchoa.      Il- 
lustrated.      Published     by     tlio     Department    of 
Commerce,    Washington.    D.    C.    as    Circular   of 
the  Bnreau  of  Standards  No.   17. 
Since    the   operation   of    motors,    magnetos,    trans- 
formers and  generators  depends  ui)on   the   magnetic 
properties  of  Iron  and  steel,  the  magnetic  testing  of 


Scranton  Pump  Co,.  Scran  ti  in.  I'l .  I'.nll.  i  in  in; 
on    SiTanton    triplex    plunger  piinips, 

Fairbanks,  Horse  &  Co.,  Chicago,  111.  Bulletin 
H  ITS  It  descriptive  of  Type  Y  semi-Dlesel  oil  en- 
gines of  the  horizontal  pattern. 

St.  I^uis  Machine  Tool  Co.,  St.  Louis,  Mo.  Oata- 
logue  15  of  St.  Louis  grinding,  [Mjlishlng  and  tap- 
ping  machines    and    tai>ping    chucks. 

Hunter  Saw  &  Machine  Co.,  Pittsburg.  Pa.  Circu- 
lar of  Hunter  duplex  inserted-tooth  saw  blades, 
giving  the  results  of  endurance  tests  made  on  these 

Speed  Controller  Co.,  Inc.,  257  WUliam  St.,  New 
York  City.  Circular  descriptive  of  the  "Speedco" 
are  controller,  an  automatic  precision  feed  for  pro- 
jection arc  lamps. 

Hunter  Saw  &  Machine  Co.,  Pittsburg,  Pa.  Circu- 
lar of  Inserted-tooth  setting  device  for  setting  teeth 
in  Ilunter  duplex  inserted-tooth  saw  blades  up  to 
TO   inches  In  diameter. 

Murchey  Machine  ic  Tool  Co. ,  34  Porter  St.. 
Detroit.  Mich.  Circular  of  the  Murchey  adjustable 
hand  sizing  taps,  made  in  all  sizes  from  1^4  Inch 
to   12    Inches   diameter. 

Beighlee  Electric  Co.,  Cleveland,  Ohio.  Catalogue 
of  Beighlee  pyrometers  of  the  thermo-electric  type. 
Agent  for  the  Kastorn  states.  Herman  A.  Holz.  50 
Church  St..    New   York   City. 

Skinner  Chuck  Co..  New  Britain,  Conn.  Circular 
giving  dimensions  and  capacities  of  Skinner  uni- 
versal geared  screw  chucks  and  scroll  chucks,  made 
with   reversible   and   non-reversible  Jaws. 

Vanadium -Alloys  Steel  Co.,  Pittsburg,  Pa.,  has  Is- 
sued two  folders  descriptive  of  Its  "Vnsco  Choice" 
and  "Vasco  Non-shrinkable"  grades  of  tool  ateel. 
Tliese   folders   will   be  sent  free   upon   re^iuest. 

Conway  &  Co.,  Cincinnati,  Ohio.  Catalogue  12  R 
treating  of  Cx>nway  patent  friction  clutches  of  the 
compression  and  expansion  types.  The  CMT  clutch 
is  designed   expressly  for  countershaft  service. 

National  Machinery  Co.,  Titfin.  Ohio.  National 
Forging  Talk  No.  0  describes  a  new  design  for  grip 
slide  ailffiimrnt  on  forcinc  machines,  as  cxcmplltioil 
in    tlie    National   heavy-pattern    forging   machine. 

Fairbanks,  Morse  &  Co..  Chicago.  111.  Bulletin 
11192  C  outlining  the  details  of  construction  of 
Fairbanks-Morse  Type  Y  oil  engines,  adapted  for 
all  general  power  purposes  and  made  for  belt  or 
direct  drive. 

Link-Bolt  Co..  Chicago.  111.  Bulletin  220  illus- 
trating and  descrlldng  the  new  Link-Belt  travel- 
ing water-intake  screen  which  prevents  driftwood, 
vegetation  and  miscellaneous  trash  from  entering 
condenser  Intake   pipes. 

Roller-Smith  Co..  20.1  Broadway.  New  York  City. 
Bulletin  100  descriptive  of  electrical  Instruments  for 
signal  system  testing,  including  direct-  and  alter- 
nating-current portalde  volt-ammeters  and  direct- 
reading  portable  ohiumeters. 

Motalwood  Mfg.  Co.,  Detroit,  Mich.  Circular  of 
llie  Metal  wood  quick-operating  ten-ton  flanging 
press,  operating  with  a  frequency  of  ten  full 
strokes  per  minute  ancl  deveb>plng  the  full  rated 
cnpaclty  of   ten   tons   per  stroke. 

J.  N.  Lapointe  Co.,  New  rx)ndon.  Conn.  Circular 
of  the  No.  'MX  broaching  machine  which  supersedes 
the  No.  3  machine  formerly  built.  All  gears  are 
encase<l  and  are  self  lubricating.  Hl^b-speed  re- 
turn  Is   provided    for   the  broach. 

General  Electric  Co.,  Sc4ienectady,  N.  Y.  Book- 
lets   Y  784    and    Y  785    devoted    to    street    lighting 


brackets  sod  center  span  flxturea  for  "Maxda" 
lamps,  and  "Novalax"  atreet  lighting  units  (or 
"Mazda"    series    lamps,    reei^ectlvely. 

George  Gorton  Machine  Co..  Kaclne.  Wis.  Bulle- 
tin 748  describing  the  Gorton  6  C  unlveraal  hori- 
zontal routing  machine  for  routing  vent  and  powder 
grooves  in  fu^e  rings.  The  production  maintained 
with  this  machine  is  from  25  to  30  rings  per  boor. 
Lodge  &  Shipley  Machine  Tool  Co.,  Cincinnati, 
Ohio.  Bulletin  140.  comprising  a  manual  for  oper- 
ating Lodge  &  Shipley  lathes.  It  eontaiiLB  direc- 
tions for  erecting  and  oiling  the  lathes  and  adjust- 
ing them  for  accuracy,  and  describes  the  Tarioos 
frarts  In  detail. 

Volcano  Torch  &  Mfg.  Co..  Erie,  Pa.  Sopplemeot 
to  catalogue  10  showing  the  improved  "Voleaoo" 
kerosene  blow  torch  with  an  adjustable  burner 
which  can  be  directed  Tertlc&lly  <»  borlxontallr. 
This  torch  Is  made  In  two  styles,  each  providing  a 
flame  from   12   to   14  inches  long. 

Curtis  Pneumatic  Machinery  Co..  1568  Klenlen 
Ave..  St.  Louis.  Mo.  Catalogue  G3  covering  th» 
Curtis  line  of  pneumatic  machinery,  which  Includes 
air  compressors,  air  hoists,  trolleys,  trolley  nystems. 
sandblasts,  pneumatic  and  bydro-pnaomatic  ele- 
vators and  Jib  end   traveling  cranes. 

Link-Belt  Co..  Chicago.  III.  Pamphlet  238  de- 
scriptive of  Types  AE  and  ZB  Link  Belt  grab 
buckets.  The  AG  grab  waa  designed  to  meet  the 
demand  for  a  high-speed  bucket  of  greater  digging 
power  than  can  be  secured  with  ordinary  grabs. 
The  ZB  bucket  Is  intended  for  the  general  run  of 
work. 

Moore  Oil  Co.,  Cincinnati,  Ohio.  Pamphlet  of 
Moore  cutting  compounds,  cutting  oils,  drawing 
compounds,  soluble  oils  and  quenching  oils,  glvlDg 
directions  for  mixing,  proportions  to  use.  and  In- 
formation concerning  the  classes  of  work  and  kinds 
of  materials  on  which  these  compounds  give  the  t>est 
results. 

Link-Belt  Co.,  Chicago,  III.  Booklet  267  entitled 
'Moving  Material  Indian  File."  treating  of  the 
problems  of  transporting  material  throughout  fac- 
tories. The  booklet  Illustrates  conveyors  for  han- 
dling packages,  barrel  conveyors  with  automatic 
loaders,  and  various  other  types  of  conveying 
apparatus. 

American  Holler  Bearing  Co.,  Pittsbure.  Pa. 
Bulletin  1003  treating  of  the  application  of  roller 
bearings  to  all  designs  of  machinery  and  equipment. 
The  pamphlet  illustrates  and  describes  in  detail  the 
design  and  ccmstructlon  of  American  roller  bearings 
and  shows  examples  of  machines  equipped  with 
these  bearings. 

Detroit  Electric  Welder  Co..  Detroit.  Mich. 
Circular  of  Detroit  electric  spot  and  butt  welders 
of  all  capacities.  These  machines  can  be  used  for 
welding  a  range  of  material  from  the  lightest  gage 
stock  up  to  the  heaviest,  with  a  range  of  spots 
from  one  a  minute  up  to  200  a  minute,  depending 
on   the   requirements  of   the   work. 

National  Tube  Co.,  Pittsburg,  Pa.  Three-year 
calendar— 1016.  1917.  1918~with  poster  "Over-shad- 
owing Supremacy."  Illustrating  the  relative  meritu 
of  the  grand  prize,  medal  of  honor,  gold  medal. 
silver  medal  and  bronze  medal  awarded  at  the 
Panama-Pacific  International  Exposition.  The  "Na- 
tional" products  received  the  grand  i>rlze. 

IngersoU-Eand  Co..  11  Broadway.  New  York  City. 
Form  3020  descriptive  of  IngeraoU-Rogler  Class 
OKC  duplex  Corliss  steam-driven  air  compressors; 
form  3036  descriptive  of  IngersollRand  turtK* 
blowers  of  the  single-stage  double-flow  low-pressure 
tyi>e;  form  4120  treating  of  Leyner-IngersoU  water 
drills,  illustrating  these  drills  In  use  in  mine  work. 
Wardwell  Mfg.  Co..  114  Hamilton  Ave.,  Cleveland, 
Ohio.  Catalogue  illustrating  and  describing  the 
Wardwell  line  of  saw  and  knife  sharpening  ma- 
chinery and  tools  for  the  care  of  woodworklnc  saws, 
metal  cutting  saws,  planer  and  Jointer  knives,  etc. 
Many  of  the  machines  shown  In  this  catalogue  are 
now  being  placed  on  the  market  for  the  flrst  lime. 
Kordberg  Mfg.  Co.,  Milwaukee.  Wis.  Bulletin  27  A 
descriptive  of  Nordberg  high-compression  two-cycle 
oil  engines,  which  are  built  In  three  sizes  as  fol- 
lows: single-cylinder  50  H.P..  single-cylinder  UtO 
II.P.,  and  twin-cylinder  200  H.P..  running  at 
speeds  of  300  and  270  and  270  revolutions,  resj^eo- 
tively.  Copies  of  this  bulletin  will  be  sent  free 
upon  request. 

Qoodoll-Fratt  Co.,  Greenfleld,  Mass.  Supplement 
to  catalogue  12  showing  thirty  new  tools,  compris- 
ing adjustable  wrenches,  speed  Indicators,  motor- 
cycle sets,  motor  seta,  ratchet  rim  wrenches,  ratchet 
braces,  high-speed  band  drills,  breast  drills,  chisel 
and  punch  sets,  socket  wrench  sets,  cotter-pin 
pullers,  circular  glass  cutters,  double-end  wrenches, 
aluminum  level,  etc. 

Babson  Statistical  Organization.  Wellesley  Hills. 
Mass.  Circular  advertising  Babson's  statistical  re- 
ports for  use  Id  purchasing  coal  and  coke,  copper, 
zinc,  tin,  Iron,  steel  and  rubber.  By  means  of 
these  reports  It  Is  possible  to  predict  with  some 
degree  of  certainty  the  price  of  raw  materials  for 
a  certain  deflnlte  time,  and  thus  to  purchase  these 
materials   with    the  greatest   economy. 

Cleveland  Punch  8c  Shear  Works  Co.,  Cleveland. 
Oliio.  Calendar  giving  working  days  In  each  week 
for  the  months  of  April  to  September.  i;>H>.  On  the 
front  of  each  Siheet  are  Illustrated  one  of  the 
Cleveland  line  of  punches  and  work  which  can  be 
done  on  these  machines.  The  back  of  the  sheet 
comprises  an  order  blank  for  ordering  Cleveland 
standard   and  special  punches  and  dies. 

National  Tube  Co.,  Pittsburg,  Pa.  Bulletin  26 
treating  of  the  welding  of  National  pipe.  The  char- 
ni'teristlcs  of  National  pipe  are  peculiarly  adapted 
to  the  autogenous  welding  process.     The  bulletin  II- 
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There  is  a  difference  between   crudeness  and  power. 

"PRECISION" 

Boring,   Drilling  and   Milling  Machine 

IS  both 

Refined  and  Powerful 

and  the 
largest  size 
is  as  refined 
as  the 
smallest. 

(We  have  a 

complete  line  of 

three  sizes.) 


The  joy  was  half  lost  because  not  sooner  found" 

The  LUCAS 
Power  Forcing  Press 

is  one  of  the  most  all-around 

USEFUL 

tools  that  any  shop  can 
have,  and  everybody  that 
uses  it  is  sorry  that  they 
didn't  order  it  sooner. 


Lucas  Machine  Tool  Co., 


NOW  AND    , 
.ALWAYS  OF> 


Cleveland,  0.,  U.S.  A. 
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lniitrotc»  tlip  nolillnc  of  nlpe  lines  anu  repalrr.  tbat 
have  iK'en  madf  on  Nurlonal  tubing  hj  uiitogenouH 
weldlQff,  and  containH  a  coniprebenslve  dlacuaalOD  of 
the  proccHs,  Ineluditig  fo«lK  for  butt  welding  and 
cutting   pipe. 

West  Haven  Ulg.  Co.,  .Niw  Haven,  Conn.  Circu- 
lars of  drire  pin  punches  In  .sets  with  itoiuta  ranj;- 
Ine  In  diameter  from  1/10  to  3/8  Inch;  aeU  of 
center  punches  of  3/lfl.  1/4  and  9/32  Inch  hoily 
diameter;  «ets  comprising  one  pin  punch,  one  drive 
puccll,  one  prick  punch  and  tliree  sizes  of  center 
punches:  sets  of  oneplece  screwdrivers,  sli  incheo 
In  lencth,  with  Wades  of  2  3/4  by  3/10  Inch;  and 
slide  or  rigid   T-handlo  t:ip   wrench. 

Oeoryo  Automatic  KoUer  Bearing  Co,,  4014  Spring 
Grove  Ave.,  Cincinnati,  Oliio.  Cotaloguc  descriptive 
of  the  George  automatic  roller  bearing,  a  unique 
type  of  bearing  coniposcil  of  tapered  rollers  separ- 
ated by  means  of  balls,  no  cage  being  employed. 
The  conical  ends  of  the  rollers,  acting  In  conjunc- 
tion witii  the  bails,  overcome  any  tendency  of  the 
rollers  to  skew  out  of  their  true  rolling  axis.  Th« 
booklet  is  Illustrated  witll  blueprints  which  maka 
the  construction  very  clear. 

H,  W.  Wilson  Co,,  White  Plains,  N,  Y.  Copy  of 
the  Industrial  Arts  Index  published  in  February, 
April,  June,  October  and  December.  This  is  a 
cumulative  index  to  .•nsin.-eriiig  ami  trade  Jourmils. 
Tlie  annual  index  for  1915  is  ready,  and  contains 
.■"iOO  double  column  nonpareil  pages.  The  index  Is  of 
general  interest  to  all  who  keep  in  touch  with  en- 
gineering literature.  It  .s.ivcs  them  tlie  trouble  of 
making  individual  card  Indexes  of  their  own,  a 
very  tiresome  and  laborious  task. 

Canton  Toundry  i  Machine  Co.,  Canton,  Ohio, 
Catalogue  of  portable  floor  cranes  and  hoists.  The 
Canton  iiortable  crane  and  hoist  is  mounted  on  a 
four-wheel  truck  and  has  an  overhanging  arm  which 
permits  it  to  be  run  up  next  to  a  machine  tool,  a 
locomotive  or  other  machine  so  that  the  load  can 
be  lifted  or  lowered  into  place.  The  hoist  is  made 
in  a  size  suitable  for  use  in  garages  and  light  ma- 
chine shoiis.  as  well  as  in  other  sizes  suitable  for 
railroad  8hoi)s,   heavy  machine   shops,   etc. 

National  Tube  Co,,  Pittsburg,  Pa.  Bulletin  25  on 
National  pipe  in  large  buildings.  This  bulletin  con- 
tains the  pictures  of  many  large  buildings  in  New 
York,  Chicago  and  other  cities  that  have  been 
equipped  with  National  steel  pipes.  Data  on  the 
production  of  iron  and  steel  pipes  are  included. 
Other  valuable  data  for  engineers  are  given,  such 
as  IS  found  in  handbooks.  These  include  properties 
of  pipe;  of  solid  and  tubular  beams;  safety  facti>r8 
and  safe  working  liber  stresses;  losss  of  head  in  pipe 
by  friction;  relative  discharging  capacities  of  pipe; 
flow  of  steam,  etc. 

W,  S,  HooliweU  Co,,  50  Church  St.,  New  York 
City.  Bulletin  30,  descriptive  of  Rockwell  auto- 
matic furnaces  for  annealing,  hardening,  temper- 
ing, etc.  The  illustrations  show  special  piiuipment 
for  conlinw.iiis  licit-ln-atment  of  shells,  l.ill.-ts  :inil 
material  ..f  lili,.  nature,  continuous  end-heating  fur- 
naces.  s.-mi  :,„i,u,k,i  „•  annealing  an.l  har.lcuiug  fur- 
naces, coiLiiiiunus  die  annealing  and  hardening  fur- 
naces, automatic  hardening  furnaces  and  automatic 
rotary  annealing  furnaces.  This  bnlletin  is  not  in- 
tended as  a  catalogue  only  of  furnaces,  but  rather 
as  a  discussion  of  the  problems  attending  the  de- 
velopment of  automatic  heating. 

Mortimer  J.  Silberberg,  122  S.  Michigan  Ave.,  Chi- 
cago, III.  Circular  of  tile  master  chronograph  for 
time  study.  The  watch  Is  a  guaranteed  bigh-grade 
seventeen  Jewel  timepiece  which  gives  direct  read- 
ings and  operations  per  hour,  tlius  eliminating 
mental  and  written  computations.  The  .ir.ular 
analyzes  the  three  prime  causes  for  lost  time  and 
motton:  (1)  Improper  tools,  macliiiicry  or  lack  of 
facility  furnished  the  employe.  (2)  I.,ack  of  knowl- 
edge on  tlie  part  of  employe  as  to  how  the  work  in 
hand  can  be  completed  with  the  least  number  of 
motions  and  least  amount  of  exertion  or  fatigue. 
(3)  The  employe's  not  being  physically  or  mentally 
fitted  for  the  particular  class  of  work  npp.ulicui.-.i 
to  him.  The  master  chronograph  may  be  used  for 
eliminating  lost  time  and  motion  and  for  placing 
employes  most  advantageously  tor  themselves  and 
their  employers. 

Brown  &  Sharps  Mfg.  Co.,  Providence,  R.  I, 
Catalogue  130  of  machinery  and  tools.  This  well- 
known  catalogue  has  been  issued  regularly  for 
years  and  is  found  in  the  tool  clieists  or  libraries 
of  many  machinists  and  toolmakers  as  well  as 
manufacturers'  flies.  The  Iiusiness  of  Brown  & 
Sharpe  was  founded  in  1833,  and  from  a  very  small 
beginning  It  has  grown  until  now  the  pi-cscnt  build- 
ings have  1,029,900  square  feet  of  floor  space  or 
about  23%  acres.  Bosi.ies  the  rc-ular  liiica  of 
machinery  and  machinists'  tools  shown  in  previous 
catalogues,  a  number  of  new  maclilnes,  attachments 
and  tools  are  listed,  among  which  are  No.  00  hand 
milling  machine.  No.  S  heavy  automatic  gear  cut- 
ting machine.  No.  B  automatic  gear  cutting  machine. 
No.  13  heavy  automatic  gear  cutting  machine.  No! 
1  spur  gear  testing  machine.  No.  0  spur  gear  test- 
ing machine,  bevel  gear  testing  machine,  "Rex" 
micrometer  caliper  (a  low-priced  caliper  made  to 
meet  manufacturing  requirements),  dial  test  indi- 
cator,  sets  of  standard   tools,  etc. 

General  Eleotrio  Co,,  West  I,.vnn.  Mass.  Booklet 
describing  the  apprentice  system  of  the  company 
which  has  been  developed  under  the  direction  of 
M.  \V.  Alexander.  The  apprentice  system  was  de- 
veloped in  order  to  train  yovmg  men  tor  service  in 
various  branches  of  the  company's  aeti\-itles  or  In 
power  and  lighting  stations,  transportation  com- 
panics  and  other  Industrial  establishmenU  using 
electrical  machinery  and  steam  apparatus.  The 
booklet  is  illustrated  with  views  of  the  apprenUce 
training  room,  machine  shop,  class  room,  pattern 
shop  patteras  made  by  apprentices,  apprentice 
training    room    foundry,    class    room    in    mechanical 


drawing,  eiatut  room  in  mechanics,  motor  winding 
deiiarlment  class  room,  electrical  test  department 
<-la«»  room,  etc.  The  booklet  will  be  of  general  in- 
terest to  all  young  men  desirous  of  securing  the 
sort  of  training  afforded  by  this  apprenticeship 
course,  and  It  slioold  also  be  of  interest  to  manu- 
facturing concerns  that  have  realized  the  need  of 
training  young  men  for  their  service  and  are  de- 
veloping plans  to  provide  it. 

S,  K,  F.  Ball  Bearing  Co..  Hartford,  Conn.  CaU- 
logue  entitled  "Bail  Bearings  as  an  Automobile 
Sales  Factor,"  which  Is  intended  to  help  automobile 
salesmen  promote  the  sale  of  cars  by  giving  atten- 
tion to  the  relative  advantages  of  ball  bearings. 
However,  the  book  will  repay  the  attention  of  users 
of  ball  bearings  In  any  type  of  machine.  Two 
[rages  contain  questions  and  answers  on  ball  bear- 
ings, some  of  the  questions  being:  What  are  bear- 
ings used  for?  What  types  of  bearings  are  used 
in  motor  cars?  Which  are  the  most  widely  used? 
Why?  What  Is  a  ball  bearing  made  of?  What  are 
the  distinct  advantages  of  S.  K.  F.  ball  bearings? 
Some  of  the  subjects  discussed  are  the  use  of  bear- 
ings in  general,  features  that  determine  the  best 
tyi^es  of  bearings,  and  the  bail  as  a  supportive  ele- 
ment. A  brief  sketch  of  the  origin,  constituents 
and  manufacture  of  S.  K.  V.  steel  Is  given,  end 
the  fundamental  features  of  design  of  S.  K.  F.  ball 
bearings  are  explained.  The  section  entitled 
■Where  and  Why  S.  K.  F.  are  Used"  gives  the  fol- 
luw-ing  uses:  on  axles,  rear  hubs,  full  floating  type 
nxlca,  three-quarter  floating  axles,  semi-floating 
axles,  final  drives,  propeller  sbafts.  Jack-shafts, 
transmissions  and  front  wheels.  The  engineers 
glossary  included  gives  some  engineering  details  of 
S.  K.  F.  bearings,  such  as  testing  the  hardened 
steel,  construction  of  the  S.  K.  P.  retainer,  appli- 
cation of  ball  bearings  to  worm  drives,  etc.  Curves 
are  given  for  determining  the  loads  on  worm  and 
worm-wheel  bearings.  Mention  of  this  Jjook  would 
not  be  complete  without  reference  to  the  excellence 
of  Its  typographical  appearance.  Each  page  has  a 
decorated  border  showing  attractive  views  of  auto- 
mobiles on  the  city  street.  In  the  mountains,  on  the 
race-track,  tractors  engaged  on  construction  work, 
etc.  The  illustrations  are  many  and  of  a  particu- 
larly high  grade. 
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TRADE  NOTES 


Wyman  &  Gordon  Co.,  Worcester,  Mass.,  manu- 
facturer of  drop-forglngs,  has  changed  its  name  to 
the   Wyman-Gordon   Co. 

J.  J.  McCabe,  30  Church  St.,  New  York  City,  baa 
moved  his  office  to  the  Singer  BIdg.,  149  Broadway. 
The   McCabe  warehouses  are  In  Jersey   City,   N.   J. 

Hydraulic  Press  Mfg.  Co.,  84  Lincoln  Ave.,  Mount 
Gilead,  Ohio,  has  iip.-neil  a  Ijran.-h  sales  offi.c  at 
410    Citizens    Bids:..    Cleveland.    Ohio,    In   charge   of 

Cliarles    E.    Newell. 

S.  K,  F,  BaU  Bearing  Co,,  BO  Church  St,  New 
York  City,  has  transferred  its  main  office  to  the 
factory  at  Hartford,  Conn.  The  New  York  office 
will  be  continued  at  the  above  address, 

Morton  Mfg,  Co,,  Muskegon  Heights,  Mich., 
manufacturer  of  draw-cut  sbapers  and  keyseatlng 
machinery,  was  awarded  the  grand  prize  for  its 
exhibit  at  the  Panama-Pacific  International  Ei- 
positlon  at  San  Frandsco. 

Sherritt  &  Stoer  Co.,  Inc.,  603  Finance  Bldg., 
Philadelphia,  Pa,,  has  been  appointed  exclusive 
sales  agent  for  the  Beandry  "Champion"  and 
"Peerless"  power  hammers  In  the  Philadelphia 
district, 

Peter  Bros,  Mfg,  Co.,  Algonquin,  III.,  is  build- 
ing a  45-  by  120-foot,  two-story  brick  and  cement 
addition  to  Its  plant,  costing  $10,000.  The  new 
building  win  Increase  the  company's  capacity  for 
the  manufacture  of  the  Woodstock  safety  tapping 
chocks  and  attachments. 

Desmond-Stephan  Mfg.  Co.,  Tlrbana,  Ohio,  manu- 
facturer of  the  "DlamoCarbo,"  Sherman,  Htmt- 
ington,  "Magazine,"  ,';herman-Uuntlngton  and 
"Diamond"  grinding  wheel  dressers,  has  acquired 
the  business  of  the  Rupert  Co.  of  Indianapolis,  Ind., 
manufacturer  of  Huntington  dressers. 

Maino  Machine  Tool  Co.,  Jackson,  Mii-h..  is  the 
name  of  a  new  concern  that  has  purchased  the 
shaper  business  of  the  Walcott  *  Wood  Machine 
Tool  Co.  of  Jackson.  Tlie  Maino  Machine  Tool  Co. 
will  manufacture  and  market  the  Walcott  &  Wood 
simpers  hereafter.  Harry  Maino  Is  the  president  of 
the  new  concern. 

E.  S.  Cullon  Machiuery  Co.,  340  Leader-News 
Bldg.,  Cleveland,  Ohio,  is  a  new  machinery  selling 
concern  organized  by  E.  S.  Cullen,  formerly  con- 
nected with  the  Nlles-Bement-Pond  Co.  The  new 
company  will  specialize  in  the  selling  of  machine 
tools,  locomotive  and  railway  shop  equipment,  loco- 
motive cranes,  etc. 

Sheffield  Machine  &  Tool  Co.,  35  S.  St.  Clair  St.. 
Dayton,  Ohio,  is  bnlldlng  special  machinery,  fix- 
tures, JIgB,  dies  and  tools  for  manufacturers.  In 
developing  Its  facilities,  the  company  will  need 
more  machinery,  and  it  requests  the  catalogues  of 
concerns  building  machines  and  accessories  suit- 
able for  the  class  of  work  It  is  now  engaged  in. 

Lober  Art  Brass  &  Specialty  Co,,  Toledo,  Ohio,  Is 
doing  a  large  amount  of  lieavy  gage  stc-i  s|.lnniug 
for  automobile  concerns.  This  work  Is  mostly  for 
experliuental  cars  and  gives  the  plant  engineers  a 
chance  to  try  out  steel  parts  before  ordering  the 
dies.  In  some  cases  where  tlie  amount  Is  not  large, 
the  company  has  fllled  quantity  orders  and  thus 
has  saved   tool  cost  and  made  prompt  shipments. 

Westinghouss  Electric  &  Mfg,  Co.,  E.  Pittsburg, 
Pa.,   recently  sold  the  electrical  equipment  for  driv- 


ing a  new  40-lnch  reversing  rolling  mill  to  the 
National  Tube  Co.  for  insUllatlon  In  lu  plant  st 
I>oraln,  Ohio.  This  rolling  mill,  when  completed, 
will  be  one  of  the  largest  In  the  oounory.  The  re 
versing  motor  will  develop  15.000  horsepower  and 
will  run  at  a  maximum  speed  of  about  120  revolu- 
tions per  minute. 

Albsugh-Dover  Co.,  Chicago,  IlL,  manufactorer  of 
cream  separators  and  specialist  In  gear  cutting,  baa 
made  plans  for  a  new  machine  shop  90  feet  by  175 
feet  which  wiU  cost  from  »25,000  to  130,000.  The 
plant  is  operated  on  the  24-honr  scbedole,  and  has 
been  working  day  and  night  for  more  ttiao  three 
years.  The  •dditioo  was  required  to  take  care  of 
the  increased  voltime  of  bnslnesa  in  cream  tepar- 
ators  and  gear  cutting. 

Chicago  Pneumatic  Tool  Co..  1000  Fisbir  Bldg 
Chicago,  111.,  recently  shipped  ■  13.000-poand 
"Chicago  Pneumatic"  air  compressor  and  four 
"Hummer"  hammer  drills,  to  the  International 
Trading  Co.,  New  York  City,  who  wlU  reshlp  these 
machines  to  South  America,  where  they  are  to  be 
used  In  the  construction  of  sewerage  lyvtems  and 
water  works  In  the  cities  of  Paysanda,  Mercedes 
and  Salto  In   the   Republic  of  Uruguay. 

American  Tool  Works  Co,,  Cincinnati,  Ohio,  held 
its  annual  meeting  of  stockholders  March  30,  at 
which  the  estate  of  the  late  Franklin  Alter  was 
represented  by  Walter  Hofer  and  Clifford  Wright. 
The  following  officers  were  elected:  J.  B.  Doan. 
president:  Robert  S.  Alter,  vice  president  and  for- 
eign manager:  Henry  Luers,  secretary  and  treas- 
urer. The  following  directors  were  appointed:  J. 
B.  Doan,  Robert  S.  Alter,  L.  E.  Voorhels,  Clilford 
Wright  and  Walter  Hofer. 

Quigley  Furnace  &  Foundry  Co.,  Springfield, 
.Mass.,  has  added  to  its  business  s  brsss  rolling  mill 
department  for  the  production  of  Bat  brass.  A  new 
name.  Metals  Production  Equipment  Co.,  has  been 
adopted  as  being  more  comprehensive  of  the  prod- 
ucts. No  change  will  be  made  in  the  general  policy 
or  management.  The  furnace,  foundry  and  i>o\v- 
dered  coal  departments  will  be  continued  as  here- 
tofore. The  sales  office  of  the  company  Is  at  105 
\V.   40th  St.,   New  York  City. 

Crofoot  Gear  Works,  31  Ames  St.,  Cambridge. 
Mass.,  have  taken  over  the  New  England  Gear 
Works  of  Boston,  Including  the  good  will,  and  have 
moved  the  entire  plant  to  their  factory  In  Cam- 
bridge, The  new  factory  has  been  occupied  for 
nearly  a  year,  and  in  addition  to  the  machinery  ac- 
quired from  the  New  England  Gear  Works,  the  com- 
pany has  Installed  a  large  number  of  new  machines 
which  provide  facilities  for  a  wide  range  of  work. 
The  factory  is  five  stories  high  and  fireproof. 

Bullard  Machine  Tool  Co,,  Bridgeport,  Conn.,  has 
let  a  contract  to  the  Turner  Construction  Co.  of 
New  York  City  for  a  continuation  on  Railroad  Ave. 
of  the  concrete  bnlldlng  which  extends  from  Allen 
St.  to  Railroad  Ave.  on  Broad  St.  The  present 
building  is  278  feet  long,  five  stories  high,  and  50 
feet  wide.  The  new  building  is  of  similar  con- 
struction, 110  feet  long,  and  will  replace  the  four- 
story  brick  machine  shop  which  now  occupies  the 
site.  The  addition  will  Increase  largely  the  manu- 
facturing  faclUUes. 

Steel  Products  Engineering  Co..  Springfield,  Ohio, 
Is  the  SprlngOeld  branch  of  the  Gem  City  Machine 
Co.,  which  was  incorporated  for  $100,000  March  1. 
The  company  has  purchased  a  3^-story  building, 
formerly  occupied  by  the  American  Concentrator 
Co..  located  at  Dakota  Ave.  and  Colambia  St.  The 
building  affords  something  over  10.000  square  feet 
of  floor  space  and  it  has  been  equipped  for  making 
tools  of  all  kinds  and  for  doing  contract  manufac- 
turing. The  tool-room  equipment  of  the  old  com- 
pany has  been  more  than  doubled,  and  one  depart- 
ment has  been  added  for  all  kinds  of  contract 
manufacturing. 

Walcott  Lathe  Co.,  Jackson,  Midi.,  Is  the  suc- 
cessor to  Walcott  &  Wood  Machine  Tool  Co.  The 
Walcott  &  Wood  Machine  Tool  Co.  was  the  successor 
to  George  D.  Walcott  &  Son.  These  companies 
have  lieen  manufacturing  lathes  In  Jackson  for  the 
last  thirty-five  years.  The  sbaper  business  has 
been  sold  to  the  Maino  Machine  Tool  Co.  of  Jackson, 
which  will  continue  the  manufacture  of  shap«rs 
under  the  name  of  Walcott.  The  Walcott  Lathe  Co. 
has  a  shop  affording  about  CO.OOO  square  feet  of 
floor  space  and  is  building  lathes  in  14-tnch.  IS-inch. 
20-Inch  and  25-lnch  sizes.  The  shop  Is  equipped 
with  up-to-date  machinery,  most  of  which  Is  motor- 
driven,  and  it  has  all  the  facilities  required  to  pro- 
duce lathes  In  quantities. 

J.  K.  Lapointe  Co,,  New  London,  Coon.,  gave  a 
banquet  to  about  140  of  its  employes  at  the  Crocker 
House  In  New  London,  Saturday  evening.  April  8. 
The  banquet  Is  given  each  year  for  the  purpose  of 
establishing  and  cementing  friendly  social  relations, 
and  in  order  that  this  object  shall  be  fully  ap- 
preciated and  understood  the  company  makes  a 
substantial  gift  each  year  to  each  employe  in  the 
shape  of  a  bonus  divided  among  them  In  proportion 
to  their  earning  capacities.  This  bonus  is  3  per 
cent  of  the  total  sales  of  the  company  and  amounts 
to  an  average  of  a  10  per  cent  t>ocus  of  each  em- 
ploye's wages.  Thus,  if  a  man  makes  $1200  a  year, 
his  bonus  Is  about  $120.  The  friendly  spirit  mani- 
fested at  the  banquet  convinced  a  representative  of 
M-vcniNKBT  who  was  present  that  .the  company's 
lil>eral  policy  works  to  the  mutual  advantau'e  oi  U'th 
the  company  and  employes.  J.  N.  l,aiH>inlc  and 
Krank  Lapoiute  were  jiresentcd  with  handsome 
traveling  bags  by  the  employes  as  a  token  of  ap- 
itrcclatlon.  The  company  has  been  very  successful 
in  establishing  sympathetic  relations,  a  oinditlon 
altogether  too  rare  in  manufacturing  concerns  gen- 
erally. A  tract  has  Just  been  purchased  at  Pequot 
and  .Maple  Aves..  with  twelve  tenements,  adjoin- 
ing the  present  plant  which  will  afford  room  for 
doubling  Its  capacity. 
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A  Typical  Letter  and  the  Answer 


Philadelphia,  May  5th,  1916. 

MACHINERY,  New  York  City. 

Gentlemen: — We  enclose  a  brass  washer  which 
is  to  be  turned  down  to  2i"  0.  D.  by  2^^"    I.  D.  and 
to  be  i"  thick. 

Kindly  give  us  your  opinion  as  to  how  the 
tool  should  be  ground  to  cut  this  smoothly  and  quickly, 
and  what  kind  of  a  machine  you  think  would  be  adapted 
for  this  particular  kind  of  work. 

Yours  truly. 


Company. 

...  Treasurer. 


The  answer,  worked  up  by  one  of  Machinery's  editorial  staff, 
is  too  long  for  publication  here,  but  a  simple  statement  of  what  it 
contained  will  doubtless  interest  many  readers. 

(1)  The  answer  suggested  a  machine  most  suitable  for  the  work, 
and  an  alternative  machine.  (2)  Also  a  tooling  arrangement  for 
an  exceptionally  fine  job,  or  for  a  commercial  job  of  no  great  ac- 
curacy. (3)  Detail  drawings  were  furnished,  with  sufficient  data 
for  the  manufacture  of  the  tools  specified,  the  construction  of  which 
was  thoroughly  explained.  (4)  Methods  of  holding  the  work  were 
given  for  both  settings  (the  first  and  the  second)  and  type  of  holding 
device  best  suited.  (5)  Holding  devices  suggested  were  such  as  could 
be  readily  obtained.  Tools  used  for  cutting  were  of  a  simple  nature, 
easily  bought  or  cheaply  manufactured.  (6)  In  addition  to  tools 
shown  in  detail,  definite  recommendations  as  to  cutting  speed  were 
given,  assuming  the  material  to  be  of  yellow  brass  cut  without  use  of 
lubricant.  (7)  Method  of  grinding  the  tool  was  covered,  with  cau- 
tion in  regard  to  keeping  it  sharp  in  order  to  produce  a  good  finish. 
Directions  for  grinding  tools  to  cut  either  hard  or  soft  material  were 
given.  (8)  Finally,  the  production  per  hour  was  given,  and  the  in- 
quiry was  considered  answered. 

Journalistic  service  as  Machinery  sees  it,  is  essentially  a  part  of  the 
industry  represented.  It  not  only  records  industrial  history  and 
helps  make  it;  not  only  stimulates  and  encourages  enterprise  and 
progress,  but  effectively  participates  in  the  practical  solution  of  tech- 
nical and  trade  problems.  Besides  the  Book  and  the  Torch,  which  are 
its  emblems,  technical  journalism  must  know  also  the  working  in- 
struments of  the  industrv. 
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1110  inspector  and 
the  steel  hard- 
ener travel  the 
same  road 
through  life. 
When  things  go 
right,  little  attention  is  paid 
to     them,     but     as     soon     as 


The  hardening  of  large  steel  rolls  used  for  metal  rolling,  espe- 
cially those  required  in  brass  mills,  jewelry  manufacture  and  kind- 
red lines,  presents  one  of  the  most  difficult  branches  of  the  steel 
hardener's  art.  A  finished  roll  often  represents  a  cost  of  several 
hundred  dollars,  and  the  responsibility  resting  on  the  hardener  Is 
no  small  matter.  The  rolls  must  be  hardened  without  developing 
flaws,  cracks  or  soft  spots,  which  means  that  the  roll  must  be 
heated  evenly  and  to  the  proper  temperature;  when  dipped.  It  must 
be  cooled  immediately  and  uniformly.  In  order  to  secure  the  hard- 
ness required,  the  bath  is  charged  with  salt  and  Ice.  This  article 
describes  the  method  of  heating  and  quenching,  testing  for  hard- 
ness, and  the  grinding  and  lapping  of  the  rolls  after  hardening. 


trouble  arrives,  they  are  the 

most  unpopular  men  in  the  shop.  Owing  to  the  variation  in 
steel,  the  treatments  It  has  undergone  and  the  shapes  that 
must  be  handled,  there  is  a  risk  attendant  upon  any  steel 
hardening  operation.  In  hardening  rolls  for  rolling  mill  use, 
the  roll  must  be  hardened  all  over  to  a  great  depth;  therefore 
this    risk    is    greatly    magnified    because    the    steel    must    be 

"forced"  to  secure  this  ultra-       

hard  condition.  The  hardener 
has  always  before  him  the 
possibility  of  a  soft  roll  or, 
worse  yet,  during  the  anxious 
moments  when  the  roll  is  un- 
der water,  he  may  hear  that 
sharp  cracking  sound  that  in- 
dicates that  he  has  a  cracked 
roll  on  his  hands.  The  Stand- 
ard Machinery  Co.  of  Provi- 
dence, R.  I.,  has  been  a  man- 
ufacturer of  rolling  mills  for 
years,  and  consequently  has 
made  a  specialty  of  roll  hard- 
ening. Through  this  com- 
pany's courtesy  the  opera- 
tions connected  with  roll 
hardening  are  here  described. 

Metal  Rolling   Machinery 

The    general    subject    of 
metal  rolling  may  be  roughly 


divided  into  two  classes:  hot 
rolling  and   cold   rolling.     In 
hot     rolling,     which     is     the 
method     used     in     producing 
structural     iron     shapes    and 
other  large  sections,  the  rolls 
used  are  made  of  chilled  cast- 
ings.    In  cold   rolling,   which 
is    the    process   employed    tor 
reducing  the  thickness  of  sheet  steel,  brass,  copper,  gold  and 
silver  sheets,  the  rolls  are  made  of  tool  steel,  hardened  and 
finished  to  a  high  degree  of  accuracy  in  order  that  the  rolled 
product  may  he  accurate  in  thickness  and  finish. 

As  it  is  with  the  latter  class  of  rolls  that  this  article  is  to 
deal,  one  of  these  rolling  mills,  a  product  of  the  Standard 
Machinery  Co.,  Providence, 
R.  I.,  is  reproduced  in  Fig.  4. 
From  this  illustration,  in  con- 
junction with  Fig.  7  which 
shows  a  section  through  the 
working  end  of  a  typical  roll- 
ing mill,  an  idea  of  the  way 
the  rolls  are  supported  and 
driven  may  be  obtained.  With 
this  understanding  the  hard- 
ening operation  will  be  better 
appreciated.  The  drive  of  the 
rolling  mill  is  from  a  motor 
beneath  the  machine,  and 
through  a  series  of  reduction 
gears  rotation  is  transmitted 
to  the  lower  of  the  helical 
gears  at  the  left-hand  end  of 
the  machine  as  viewed  in  Fig. 
4.  This  helical  drive  smooth- 
ly couples  the  rotation  of  the 
two  rolls.  From  the  rear  end 
of  Rolls  ready  for  harti.nir.g  of    the    machine    motioQ    is 
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Fig.   2.     Packing  Roll  in   Hardening  Pot 


ng    Hardened    Roll    witli    Scle 


transmitted  to  the  rolls 
proper  by  square  bars 
known  as  "wabbler" 
coupling  bars.  The  ends 
of  these  bars  are  loosely 
fitted  in  cast  couplings 
that  connect  the  ends  of 
the  wabbler  bars  with 
the  drive  at  one  end  and 
with  the  rolls  at  the 
other.  The  fit  of  the 
couplings  is  very  loose  to 
admit  of  the  vertical  ad- 
justment of  the  rolls  in 
their  housings  that  is 
necessary  to  secure  vary- 
ing thicknesses  of  rolled 
material.  These  couplings 
are  made  from  castings 
so  that,  being  the  weak- 
est members  of  the  drive, 
they  will  break  before  the 
more  expensive  parts  in 
case  of  overload. 

The  sectional  illustra- 
tion, Fig.  7,  is  taken 
through  a  pair  of  rolls, 
10  inches  in  diameter  by 
15  inches  long.  From  the 
upper  part  of  Fig.  10. 
which  shows  this  roll  in 
detail,  it  may  be  seen 
that  the  total  length  is  37 
inches.  The  journals  are 
8  inches  diameter  by  8Vo 
inches  long,  and  the  wab- 
bler ends  are  5  inches 
long  by   t")   inrhes  square. 


Fig.   i.     Standard   Machinery  Co.'s  Rolling  Mill 


The  rolls  on  Standard 
Machinery  Co.'s  rolling 
mills  are  mounted  in 
roller  bearings,  and  the 
roller  bearings,  in  turn, 
are  supported  in  the 
housing  blocks  of  the  ma- 
chine. The  upper  pair  of 
the  housing  blocks  may 
be  raised  or  lowered  to 
vary  the  distance  be- 
tween the  rolls,  thereby 
governing  the  thickness 
of  the  metal  rolled. 

Fig.  1  illustrates  two 
pairs  of  rolls  8  inches  in 
diameter  by  10  inches 
long,  and  gives  a  good 
idea  of  the  proportions  of 
the  journals  or  bearing 
sections  of  the  roll  in 
comparison  with  the 
working  surfaces.  Fig.  10 
gives  the  actual  dimen- 
sions of  a  pair  of  10-inch 
by  15-inch  rolls  and  illus- 
trates different  types  of 
wabbler  ends  that  are 
sometimes  employed  for 
driving  the  rolls  instead 
of  the  square  end.  The 
square  wabbler  is  most 
commonly  used,  especial- 
ly in  the  smaller  sizes  of 
mills,  while  styles  C  and 
D  are  used  in  mills  hav- 
ing rolls  12  inches  in  di- 
ameter or  over. 
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Preparing  the  Rolls 

In  manufacturing  these 
steel  rolls,  tool  steel  of  0.70 
to  1.00  per  cent  carbon  is  em- 
ployed. The  smaller  sizes  of 
rolls  are  often  turned  from 
bar  stock,  but  the  larger  sizes 
are  first  forged  to  give  better 
structure  as  well  as  to  save 
steel.  The  machining  opera- 
tions on  the  rolls  are  not  un- 
usual in  any  way,  and  consist 
in  turning  to  within  0.040  to 
0.080  inch  of  the  finished  size, 
the  amount  depending  on  the 
size  of  the  roll.  The  jour- 
nals are  then  turned  in  the 
same  way,  and  the  wab- 
bler  ends  are  milled  to  the 
proper  shape  and  size.  Before 
the  rolls  go  into  the  harden- 
ing furnace,  they  must  be  pre- 
pared by  protecting  the  wab- 
bler  ends  with  fireclay  and 
asbestos,  so  they  will  not 
harden.  The  fireclay  is  ap- 
plied directly  to  the  wabblers 
and  wound  in  asbestos  cloth. 
Soft  iron  wire  is  used  to  bind 
the  asbestos  cloth  in  place. 

As  the  rolls  require  heating 
tor  from  twenty-four  to  thirty 
hours  according  to  the  size,  it 
is  necessary  that  they  be 
packed  in  air-tight  boxes.  Fig. 
2  shows  how  the  rolls  are 
packed  in  charcoal  in  the 
heating  pots.  Several  inches 
of  charcoal  surround  the  roll 
at  every  point  and  effectively 
protect  it  from  oxidizing.    Fig. 

„       ,  ,  .,  .  Fig.   7.     Section   through 

9    shows    how    the    covers    of 

the    pots    are    luted    with    fireclay    before    they    go    into    the 

furnace. 

Heating  the  Rolls 

The  heating  of  the  rolls  preparatory  to  hardening  is  one  of 
the  most  important  steps  in  the  work.  The  furnaces  used  are 
of  the  oil-burning  type,  and  the  front  of  one  of  them  may  be 
seen  in  Fig.  5,  where  the  operator  is  shown  charging  the 
furnace.  The  furnace  is  brought  to  a  heat  of  approximately 
1000  degrees  F.  before  the  roll  pots  are  put  in.  This  tempera- 
ture is  maintained  for  twelve  hours,  the  pots  being  frequently 
turned  from  time  to  time  to 
insure  an  even  distribution  of 
heat,  and  the  temperature  is 
then  raised  to  1500  degrees  F. 
and  maintained  at  this  heat 
for  six  hours.  After  this  pre- 
heating, the  temperature  is 
raised  to  1G50  degrees  F.  and 
the  heating  is  continued  for 
another  six  hours,  making  a 
total  of  twenty-four  hours 
that  the  rolls  are  under  heat. 
The  heats  are  carefully 
checked  with  a  pyrometer 
and  every  precaution  is  taken 
to  insure  that  the  rolls  are 
evenly  heated. 

Quenching-  the  Roils 

The  part  of  the  heat-treat- 
ment around  which  every- 
thing else  centers  is,  of  course, 
the    quenching,    and    on    ac- 
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count  of  the  nervous  strain 
on  the  hardener  the  heats  are 
usually  so  timed  that  the 
rolls  will  be  ready  for  quench- 
ing early  in  the  morning. 
When  he  has  finished  a  lot  of 
rolls  he  quits  for  the  day. 

A  roll  pot  is  pulled  from  the 
furnace,  the  cover  is  knocked 
off,  and  the  roll  suspended  in 
a  "cradle"  ready  for  quench- 
ing. One  of  the  cradles  may 
be  seen  in  Fig.  G,  which  shows 
the  roll  in  place  Just  after  re- 
moval from  the  heating  pot. 
The  cradle  consists  of  a  spe- 
cial pair  of  tongs,  the  bottom 
part  of  which  is  in  the  form 
of  a  ring  to  receive  loosely 
one  journal  of  the  roll.  The 
two  arms  of  the  tongs  are 
brought  up  to  encircle  the  sec- 
ond journal  and  prevent  it 
from  tipping  out  of  its  verti- 
cal position.  At  no  point  is 
there  a  close  contact  and  the 
working  surface  of  the  roll  is 
not  touched  by  the  cradle  in 
any  way.  The  opening  of  the 
heating  pot  and  the  mounting 
of  the  roll  in  the  cradle  is 
done,  of  course,  in  the  quick- 
est possible  time  so  that  the 
roll  surface  will  have  no 
chance  to  oxidize. 

As  these  rolls  range  from 
150  to  250  pounds  in  weight, 
it  will  be  seen  that  some 
means  must  be  at  hand  for 
handling  them  more  quickly 
than  would  be  possible  with  a 

Head  End  of  Rolling  Mill  .      .        ,,      ,  ,  .,„     .1 „_. 

chain  block  while  they  are 
being  quenched.  At  one  side  of  the  quenching  tank  there  is  a 
post  about  six  feet  high  that  acts  as  a  fulcrum  for  a  long 
oak  beam.  The  short  end  of  this  lever  is  directly  over  the 
quenching  tank  and  from  it  is  suspended  a  hook  through 
which  the  cradle  and  the  roll  to  be  hardened  may  be  sus- 
pended. The  opposite  end  of  this  long  lever  is  provided  with 
pulley  ropes  and  is  manned  by  two  or  three  laborers  just  be- 
fore the  roll  is  quenched. 

The  quenching  tank  is  six  feet  in  diameter  and  nine  feet 
deep,  and  is  filled  with  a  saturated  brine  solution.  The  tank 
is  provided  with  a  circulating  system  for  keeping  the  brine 
cool,  and,  in  addition,  a  num- 
ber of  small  cakes  of  ice  are 
thrown  into  the  tank  just  be- 
fore the  hardening  operation 
is  commenced. 

As  soon  as  possible  after 
the  roll  has  been  taken  from 
the  heating  pot  and  mounted 
in  the  cradle,  it  is  attached  to 
the  hook  on  the  dipping  beam 
and  quickly  plunged  under 
the  surface  of  the  brine  in  the 
tank.  The  laborers  on  the  op- 
posite end  of  the  dipping 
beam  slowly  raise  and  lower 
the  roll,  not  allowing  it  to  ap- 
pear above  the  surface  of  the 
brine.  This  motion  is  kept  up 
for  fifteen  minutes,  and  it  is 
then  allowed  to  remain  in  the 
water  for  about  ten  minutes. 
The  time  varies  slightly  with 
the    size    of    the    roll    being 
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quenched.  After 
the  expiration  of 
this  time  the  roll 
is  transferred  from 
the  brine  tank  to 
the  oil  tank  for 
drawing  the  tem- 
per. The  oil  in  this 
lank  is  a  heavy  fish 
oil  and  is  kept  at  a 
temperature  of  400 
<iegrees  F.  The  roll 
is  allowed  to  re- 
main in  the  tem- 
pering oil  for  from 
one-half  hour  to 
three  hours,  accord- 
ing to  the  size.  It 
is  then  removed 
and  wrapped  in 
lieavy  burlap  and 
a  1 1  o  vv  e  d  to  cool 
gradually  to  the 
temperature  of  the 
room. 

Testing:  for  Hard- 
ness 

In  testing  rolls 
for  hardness,  the 
file  is  used  for  sur- 
face tests  and  the 
scleroscope  for  cheeking  the  degree  and  depth  of  hardness. 
The  old  way  of  testing  a  hardened  roll  was  to  strike  it  a 
good  blow  with  a  two-pound  ball  peen  hammer.  If  the  sur- 
face of  the  roll  did  not  dent  under  this  blow  it  was  considered 
of  sufficient  hardness.  The  scleroscope  method  is  more  exact- 
ing though  less  heroic  in  its  operation.  Fig.  3  shows  the  roll 
under  the  scleroscopic  test,  and  it  must  produce  a  reading  of 
from  85  to  95  on  all  surfaces  to  be  adjudged  of  sufficient  hard- 
ness for  the  work  it  must  do. 

Grinding  and  Lapping:  Rolls 

The  next  operations  on  the  rolls  before  they  are  inserted 
in  the  rolling  mill  are  grinding  and  lapping.  The  grinding  is 
an  ordinary  operation,  and  consists  in  finishing  on  a  cylindri- 
cal grinder,  removing  from  0.040  to  0.080  inch,  according  to  the 
size  and  condition  of  the  roll.  The  journals  are  ground  nearly 
as  carefully  as  the  working  surfaces  of  the  rolls.  After  the 
roll  surface  has  been  ground  as  fine  as  possible,  it  is  lapped 
on  a  cylindrical  grinder  that  is  kept  apart  for  that  purpose. 
The  lapping  is  done  with  a  lead  lap  about  12  inches  in  diame- 
ter, having  a  one-inch  face.  Thus  the  lapping  operation  is  also 
a  cylindrical  grinding  job  in  which  a  charged  lead  disk  is  used 
instead  of  an  abrasive  wheel.  Crocus  and  oil  are  used  in  paste 
form,  and  the  lapping  operation  is  continued  until  the  surface 
is  mirror-like  in  its  finish.  To  lap  a  roll  successfully,  the 
machine  on  which  the  work  is  done  must  be  in  a  part  of  the 
shop  where  it  will  not  be  affected  by  the  slightest  vibration. 
This  operation  completes  the  manufacture  of  the  roll,  and  it 
is  now  ready  for  its  place  in  the  rolling  mill. 
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FACTORY  CALL  SYSTEM 
Attention  has  fretjuenlly  been  (ailed  to  the  harmful  effects 
of  noise  upon  the  efficiency  of  workmen.  The  fact  has  heen 
fairly  w'ell  established  that  both  the  amount  and  quality  of 
product  turned  out  in  an  excessively  noisy  shop  will  be  in- 
ferior to  that  produced  under  better  working  conditions.  In- 
vestigators have  also  reached  the  conclusion  that  the  number 
of  accidents  occurring  in  a  shop  where  there  is  a  great  amount 
of  noise  is  likely  to  be  abnormally  large. 

For  the  purpose  of  calling  officials  while  out  in  the  factory, 
the  Cadillac  Motor  Car  Co.,  Detroit.  Mich.,  uses  a  signal  light 
system  which  entirely  does  away  with  the  noise  incident  to 
many  call  systems.  It  will  be  seen  that  this  consists  of  a 
series  of  colored  electric  lights  which  are  operated  from  the 
telephone  switchboard,  and  that  each  light  provides  for  calling 
two  men  according  to  whether  it  is  flashed  on  and  off  or  al- 
lowed to  glow  steadily.     As  this  system   is  simple  and  eco- 


Fig.   10.     Typicil  Roll  with  Dimensions,  and  Several  Types  of  Wabblers 


Signal  Lamp  System  for  calling  Hen  to  Telephone 

nomical,  and  does  not  add  to  the  noise  in  the  shop,  it  is  one 
that  should  commend  itself  to  the  attention  of  many  manu- 
facturers. E.  K.  H. 

*     •     « 

IMPROVED   INTERNAL  TRANSPORTATION 

FACILITIES 
A  twenty-story  hotel,  costing  $9,000,000,  will  be  erected  op- 
posite the  Pennsylvania  Station,  New  York  City.  When  com- 
pleted the  hotel  will  contain  2200  rooms.  It  will  be  located 
on  Seventh  Ave.,  between  32nd  and  33rd  Sts.  A  subway  sta- 
tion connecting  with  the  hotel  basement  will  give  access  to 
the  new  subway  system  and  a  tunnel  will  connect  it  with  the 
Pennsylvania  Station  opposite.  It  will  be  possible  for  a  guest 
to  go  to  any  part  of  the  city  reached  by  the  subway  system, 
or  to  take  trains  for  the  West,  South,  North  or  New  England 
without  going  from  under  cover.  The  local  and  long-distance 
transportation  facilities  are  nearly  ideal.  This  is  in  refresh- 
ing contrast  to  the  time — not  so  long  ago — when  each  city  and 
town  tried  to  make  it  difficult  for  a  traveler  to  pass  through 
on  his  journey  without  spending  much  money  for  lodging, 
food  and  local  transportation.  The  modern  theory  of  efficiency 
is  directly  opposed  to  the  old  obstructionist's  idea.  A  great 
city  like  New  York  gains  by  facilitating  the  transaction  of 
business.  The  traveler  who  can  go  about  easily  and  cheaply 
and  who  is  properly  taken  care  of  while  he  is  within  the  "city's 
gates"  will,  in  the  end,  be  more  profitable  than  he  who  is 
cheated  and  tricked,  delayed  in  the  transaction  of  his  business 
and  met  at  every  turn  by  demands  for  "baksheesh." 
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JIG  AND   FIXTURE  DETAILS— CLAMPS  AND  STRAPS 


STANDARDS    USED    BY    GENERAL    ELECTRIC    CO. 

BY    R.  F.  POHLE" 
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N  the  design  of  jigs  and  fixtures,  there  are  a  great  many  de- 
tails that  may  be  standardized.  Tables  I  to  V  show  dimen- 
sions  used    for    different   kinds    of    pins    used    in    jig   de 
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TABLE  I.     JIG  STOP-PINS 
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TABLE  III.     TAPER  HINGE-PINS 
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TABLE  V.    JIG    DRAW-PINS 
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sign.  These  tables  embody  the  practice  of  the  General  Elec- 
tric Co.,  at  Lynn,  Mass.,  the  standards  having  been  developed 
by  R.  F.  Pohle,  in  charge  of  one  of  the  tool  designing 
departments. 

TABLE  11.     MILLED  SPRING-PINS 
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TABLE  IV.     STRAIGHT  HINGE-PINS 
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TABLE   VI.     FORGED  STRAPS 
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TABLE  VII.  CLAMP  STRAP: 


TABLE  Vm.  LATCH  STRAPS 
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TABLE  IX.  SLIDE  STRAPS 
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TABLE  XI.  HOOK  BOLTS 
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TABLE  XII.      SWING  STRAPS 
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JilS  Stop-pins 

The  function  of  jig  stop-pins  is,  as  tlie  name  implies,  to  stop 

the    work    in    a    predetermined    location.      This    location    is 

determined  with  reference  to  the  guides  or  locating  surfaces. 

The  type-  of  Jig  stop-pin  illustrated  and  tabulated  in  Table  I 

TABLE  XIII.    SWING  HOOK  STRAPS 
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is  particularly  adapted  for  locating  castings  and  other  work 
with  a  rough  exterior,  since  it  presents  a  minimum  of  contact 
surface  and  is  therefore  less  likely  to  stop  the  work  against 
any  rough  high  spots. 

Spring-pins 
It  is  often  necessary  to  support  rough  work  at  more  than 
three  points,  but  owing  to  the  fact  that  it  cannot  be  relied  upon 

TABLE  XIV.    SWING  BOLTS 
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to  bear  at  more  than  three  points,  the  other  bearing  points 
must  be  made  adjustable.  The  dimensions  of  spring-pins  given 
in  Table  II  will  be  found  suitable  for  devices  in  which  designs 
of  this  kind  are  required. 

Hing:e-pins 

There  are  two  types  of  clamp  and  jig  cover  hinge-pins  in 
general  use — the  straight  hinge-pin  and  the  taper  hinge-pins. 
The  straight  hinge-pin  is  used  more  than  the  tapered  pin  on 
account  of  the  expense  of  making  the  latter,  and  of  the  ream- 
ing of  a  corresponding  tapered  hole.  The  reason  for  making 
tapered  pins  is  to  compensate  for  wear.  The  usual  taper  is 
Vs  inch  per  foot;  the  usual  taper  of  ordinary  taper  pins — H 
inch  per  foot — is  too  great  for  this  purpose.  Straight  pins 
are  made  from  high-carbon  steel.  They  are  not  hardened, 
but  are  ground  to  a  running  fit  with  the  exception  of  one  end, 
which  may  be  made  a  drive  fit  for  a  length  equal  to  two  diam- 
eters of  the  pin.  When  the  practice  is  to  bore  out  the  holes 
for  the  hinge-pins,  pins  less  than  7/16  inch  in  diameter  should 
be  avoided,  because  smaller  pins  would  necessitate  the  use  ot 
boring  tools  that  would  not  be  rigid  enough  to  insure  a  true 
hole. 

Clamps  and  Straps 

Plain  horizontal  clamps  or  straps  for  use  on  finished  surfaces 
are  shown  in  Tables  VII  to  IX.  The  style  shown  in  Table  VH 
is  intended  for  use  with  work  where  it  is  desired  to  swing 
the  strap  around  the  clamp-screw  in  order  to  clear  the  work. 
The  latch  strap,  Table  VIII,  is  used  in  combination  with  a  latch 
— Table  X — and  a  shoulder  screw.  The  under  side  of  these 
straps  is  relieved;  otherwise,  if  the  straps  should  spring  under 
the  pressure  of  the  clamping  screw,  the  strap  would  bear  on  the 
edge  of  the  work.  The  other  types  of  straps  and  clamping 
bolts  are  used  for  special  requirements,  whenever  the  design 
permits. 

*     *     * 

COST  OF  HIGH-EXPLOSIVE    SHELLS 

The  prices  paid  for  high-explosive  shells  of  various  sizes  dif- 
fer greatly  in  this  country,  Canada  and  Great  Britain.  The 
accompanying  table  gives  the  prices  paid  in  February 
for  British  high-explosive  shell  bodies  and  forgings,  varying 
from  the  15-pound  up  to  the  6-inch  high-explosive.  In  referring 
to  this  table,  it  will  be  noticed  that  the  Canadian  manufactur- 
ers have  greatly  reduced  the  cost  of  both  forgings  and  mach- 
ined shell  bodies.  The  4.5-inch  shell  forging  has  been  reduced 
several  times;  the  first  lot  was  placed  at  $4.25,  the  second  at 

COST  OF  BRITISH   HIGH-EXPLOSIVE  SHELLS 


Size  of  Shell 

Oneratlon                          *^^^  '°       ^O''  '"       Cost  in  1 
operauon                   ,  U.S.A.      Canada    G.  BritalJ 

15-pound 
IS-pound 
IS-pound 
4.5-inch 
4.5-inch 
6-inch 
6- inch 

Forging   and   Machining      

Forging  and   Machining      

Machining                     

Forging   and    Machining      $9.81 

Forging                        

Machining   and   Forging      

Forging                        

iS.ZO 
S.50 
1.S5 
7.45 
2.95 

16,  S5 
7.50 

$3.81 
10.33 

4.50 
19.94 

9.73 
ilnehinery 

|:!.60,  and  tlie  price  now  paid  is  ?2.95.  The  price  then  being 
paid  for  complete  rounds  of  lo-pound  British  shrapnel  was 
$16.85.  Twenty-two  million  shells  had  been  turned  out  up 
to  this  time  by  Canadian  manufacturers,  consuming  800,000,000 
pounds  of  steel,  45,000,000  pounds  of  brass,  zinc  and  copper, 
22,000,000  pounds  of  copper  alone,  102,000,000  pounds  of  lead, 
400,000,000  pounds  of  black  powder,  10,000,000  pounds  of  cord- 
ite, 11,000,000  pounds  of  triuituoluene  and  4,000,000  pounds  of 
other  explosives.  More  than  1,100,000  shells  are  being  shipped 
monthly  by  Canadian  manufacturers,  and  the  total  shell  orders 
received  amount  to  approximately  $350,000,000. 
*     •     « 

The  total  resistance  to  shear  when  cutting  hot  steel  may 
be  obtained  by  the  following  formula: 
/5000 

i?  =  1.1  I  X  .1 

\V  A 
in  which 

.■I  =  area  of  cross-section  In  square  inches ; 
R  =  total  resistance  to  shear  in  pounds. 
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GROUP  INSURANCE   PLAN  OF  THE  CHAIN  DAVID   BROWN   &   SONS  WORM  GRINDER 

xJHiljl     LiKJ.  Pur   the   purpose  of  <orrecUng   worm    threads   which    have 

The  Chain  Belt  Co.,  Milwaukee,  Wis.,  manufacturer  ot  chain  been   distorted   in   hardening,   David   Brown  &  Sons,   Ltd..  of 

belts,   sprocket   wheels,   elevating   and    conveying   machinery,  Lockwood,  Huddersfleld,  England,  have  developed  the  grinding 

concrete  mixers,  etc.,  has  developed  a  new  plan  of  group  in-  machine  shown  in  the  accompanying  illustrations.     The  work 

surance.     Under   the   single   policy   written   by   the   company  to  be  ground  is  rotated  on  fixed  centers  and  traversed  past 


Fig.  1.     Front  View  of  David  Brown  &  Sjns  Worm  G 


each  employe  who  has 

been  with  tlie  concern 

two    years    or    more 

is    given    a    straight 

life  insurance  to  the 

amount    of    $1000, 

and  those  who  have 

been    employed    less 

than    two    years   are 

insured  for  $i500.     In 

the  latter  class  those 

who     complete     two 

years'  service  will  be 

given  the  $1000   pol- 
icy.   William  C.  Frye, 

president  of  the  com- 
pany,  has   written   a 

letter    to    each    em- 
ploye,   from    wliich 

the  following  extract 

is  taken: 

In  order  to  show 
our  appreciation 
of  loyal  and  effi- 
cient service,  I 
have  been  in- 
structed by  the 
board  o  t  direc- 
tors to  announce 
that  the  Chain 
Belt  Co.  has  con- 
tracted with  the  Equitable  Life  Assurance  Society  to  insure 
the  lives  of  those  between  the  ages  of  twenty-one  and  sixty- 
five  who  have  been  in  our  employ  continuously  for  one  year 
or  more  on  April  20,  1916,  for  the  sum  of  $500,  and  those 
who  have  been  in  our  employ  continuously  for  two  years 
on  April  20,  1916,  for  the  sum  of  $1000  each.  In  the  case 
of  the  employe  who  has  been  with  the  company  for  one  year 
a  substitute  certificate  for  $1000  will  be  given  her  or  him 
when  the  term  of  continued  employment  will  have  reached 
the  two-year  period.  All  new  employes  over  twenty-one 
years  of  age  will  receive  a  certificate  for  $500  after  one 
year's  service.  When  an  employe  leaves  the  insurance  expires. 
This  is  time  insurance  and  is  given  without  charge,  and 
in  the  event  of  death  while  the  policy  is  in  force  the 
lienefieiary  named  will  be  paid  the  amount  of  the  policy 
by  the  insurance  company.  It  will  be  issued  for  the  year 
ending  April  20,  1917,  but  it  is  our  intention  to  renew  from 
year  to  year  unless  it  shall  prove  unsatisfactory  or  expe- 
rience suggests  an  amendment. 

*     «     * 

The  Bureau  of  the  Census,  Department  of  Commerce,  Wash- 
ington, D.  C,  reports  that  ninety-four  establishments  were  en- 
gaged in  the  manufac- 
ture of  motorcycles,  bi- 
cycles and  parts  dur- 
ing 1914.  The  value 
of  their  products 
amounted  to  $25,486,- 
942.  The  total  num- 
ber of  establishments 
engaged  in  the  manu- 
facture of  motorcycles, 
bicycles  and  parts  in 
1909  was  122,  but  the 
total  value  of  their 
products  amounted  to 
only  $12,069,687.  The 
number  of  motorcycles 
produced  in  1914  was 
62,793,  valued  at  $12,- 
306,447;  and  .-fgS.Sgg 
bicycles,  valued  at 
$5,361,220. 


showing  Feature  of  Centralized  Control 


Fig.  2.     Plan  View  of  Worm  Grinding  Machine  shown  in  Figs.   1  and  3 


the  grinding  wheel. 
The  machine  is 
driven  by  a  single 
friction  pulley  A,  Fig. 
2,  from  which  power 
is  transmitted  to 
gear-box  B  that  gives 
ten  changes  of  speed. 
From  the  gear-box, 
motion  is  carried 
through  a  worm  and 
wheel  C,  Fig.  4. 
which  rotates  driv- 
ing plate  D  of  the 
fixed  head  E.  The 
required  lead  for  the 
worm  thread  is  ob- 
tained by  change- 
gears  mounted  on 
studs  F  at  the  top  of 
fixed  head  E,  the  mo- 
tion being  transmit- 
ted through  the  dif- 
ferential gear  G,  Fig. 
5,  to  a  lead-screw. 

While  the  worm  is 
being  moved  past  the 
grinding  wheel  by  a 
combination  of  tra- 
verse and  rotary  movements,  the  worm  thread  is  ground  by 
the  face  of  wheel  H.  The  wheel  spindle  is  driven  by  pulley  J 
from  which  the  power  is  transmitted  through  bevel  gears;  and 
the  wheel  head  is  so  designed  that  the  wheel  may  be  easily 
set  in  the  proper  relation  to  the  worm  thread  both  as  regards 
the  spiral  angle  and  thread  angle.  The  spiral  angle  is  gov- 
erned by  the  position  of  the  wheel  spindle  which  is  adjusted 
by  the  vertical  circular  slide  K.  and  by  the  horizontal  slide 
in  base  L.  The  method  of  setting  the  spindle  will  be  best 
understood  by  referring  to  Figs.  2  and  3. 

With  the  preceding  general  statement  of  the  features  of  the 
machine  as  a  guide,  we  are  in  a  position  to  take  up  certain 
interesting  details  of  Its  construction.  The  grinding  opera- 
tion is  performed  while  the  worm  is  traversed  past  the  wheel 
by  a  feed  motion  obtained  from  gear-box  B,  but  the  return 
motion  is  effected  through  a  direct  drive  and  is  at  high  speed. 
The  trip  gear,  which  is  operated  automatically  by  a  dog  and 
lever,  causes  a  high-speed  clutch  to  engage  and  rapidly  with- 
draw the  grinding 
wheel  at  the  moment 
of  reversal.  At  the 
end  of  the  return 
stroke  the  trip  gear 
causes  another  re- 
versal and  allows  the 
grinding  wheel  to  ap- 
proach the  worm 
thread  until  it  reaches 
a  micrometer  stop. 
During  the  quick- 
return  stroke  the  dif- 
ferential comes  into 
action  and  causes  the 
worm  to  be  automati- 
cally indexed  for 
grinding  the  next 
thread.  The  index 
change-gears  are 
shown   at   2S"   and   the 
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index  trip  gear  at  0.  Provision  is  made  for  eliminating  back- 
lash during  the  quick-return  stroke.  Right-  or  left-hand  worms 
may  be  ground  by  making  suitable  adjustment. 

It  will  be  evident  from  Fig.  1  that  all  handwheels  and  levers 
are  located  at  the  front  of  the  machine.  The  central  hand- 
wheel  R  controls  the  automatic  movement  of  the  grinding 
wheel  head.  Handwheel  S  is  fitted  with  a  micrometer  ad- 
justment accurate  to 
0.0001  inch,  and  pro- 
vides for  feeding  the 
grinding  wheel  lateral- 
ly to  the  work.  This 
is  a  special  feature  de- 
signed to  retain  the 
correct  shape  of  the 
worm  thread.  When 
the  automatic  move- 
ments are  not  re- 
quired, the  machine 
can  be  operated  by 
hand  by  means  of 
handwheel  T.  Lever 
U  provides  for  stop- 
ping all  movements  at 
the  end  of  the  next 
quick-return  stroke,  so 
that  the  attendant 
may  have  time  to  gage 
the  work.  Then  after 
the  gaging  has  been 
completed,  lever  U  is 
once  more  employed 
to  start  the  machine 
upon  its  next  cycle  of 
operations.     The    top 

table  is  pivoted  at  one  end  to  provide  for  correction  of  Its 
parallelism,  and  it  is  set  for  taper  grinding  by  making  a  proper 
adjustment  of  screw  V.  It  will  be  evident  that  care  has  been 
taken  to  protect  all  slides  and  bearings  from  damage  through 
abrasive  dust  finding  its  way  between  the  working  parts. 
•  *  » 
SCIENTIFIC  CLOCK  REPAIRING 

The  repairing  of  clocks  is  looked  on  as  a  tinker's  job.  but  a 
skilled  mechanic  may  devote  his  attention  to  scientific  clock 
repairing  quite  profitably.  An  eight-day  clock  had  been  in 
use  about  two  years  when  it  began  to  give  trouble  by  stopping. 
The  representative  of  the  cloc'k  maker  was  called  in,  and  he 
tinkered  with  the  clock  two  or  three  times,  but  did  not  stop 
the  trouble.  The  claim  was  made  that  the  vibration  of  the 
twelve-story  building  interfered  with  the  beat  of  the  pendulum 
and  when  the  movements  of  the  building  coincided  with  those 
of   the   pendulum    the    inevitable    result   was    stopping.      The 


Fig.    3.     Re 


owner  of  the  clock  was  "from  Missouri,"  and  he  called  in 
an  expert.  The  expert  was  of  the  investigating  type  that 
takes  a  clock  to  pieces  and  finds  the  cause  of  trouble  with  the 
same  joy  that  a  scientist  discovers  a  new  gas  or  an  astronomer 
finds  a  new  double  star.  He  found  that  this  clock,  made  by  a 
reputable  clock  maker  whose  name  is  a  household  word 
throughout  the  world,  had  an  imperfect  escapement  wheel;  the 

teeth  were  not  concen- 
tric with  the  shaft, 
the  hands  were  not 
properly  counter- 
weighted,  and  the 
wheels  were  out  of 
balance.  The  works 
were  taken  apart,  each 
wheel  was  poised  and 
balanced,  holes  being 
drilled  to  remove  the 
surplus  metal.  The  es- 
capement was  coun- 
terpoised to  make  it 
beat  synchronously 
with  the  pendulum. 
The  reason  that  bal- 
ancing the  wheels  and 
counterbalancing  the 
hands  is  important  is 
tliat  at' some  time  in 
the  twenty-four  hours, 
all  the  heavy  sides  of 
the  wheels  and  the 
hands  may  come  to- 
gether and  the  main 
spring  may  not  have 
power  enough  to  drive 
against  the  unbalanced  weights.  The  result  is  that  the  clock 
stops.  The  fact  that  this  clock  runs  and  keeps  good  time  since 
the  changes  were  made  indicates  that  the  vibrations  of  the 
building  did  not  seriously  interfere  with  the  working  of  the 
clock.  The  fault  was  due  to  the  imperfections  of  design  and 
manufacture — imperfections  that  the  buyer  had  a  right  to 
expect  would  not  exist  in  a  high-priced  timepiece. 
*  *  * 
"Circular  mil"  is  a  term  used  in  electrical  wire  measure- 
ments with  which  the  ordinary  mechanical  man  is  unfamiliar. 
In  the  measuring  of  diameters  and  areas  of  electric  wires,  this 
measurement  is  commonly  used.  A  circular  mil  is  the  area  of 
a  circle  0.001  inch  in  diameter.  The  expression  "circular  inch" 
is  also  used.  A  circular  inch  is  the  area  of  a  circle  1  inch  in 
diameter.  Hence,  1  circular  inch  equals  1,000,000  circular 
mils.  A  circular  inch  also  equals  0.7854  square  inch,  and  a 
square  inch  equals  1.2732  circular  inch,  or  1,273,239  circular 
mils. 


rig.    4.     Cross-section   through  Driving   Center 
showing  Drive  through  Worm  and  Wheel  C 
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SOME    DEFECTS    AND    SUGGESTIONS    FOE    IMPROVEMENT 


BY   A.   USER 


NO  matter  how  many  nor  how  few  machine  tools  may  be 
used  in  finishing  a  machine  part,  the  drilling  machine  is 
nearly  always  included;  yet  this  machine  seems  to  have 
received  less  consideration  and  study  by  designers  than  most 
other  metal  working  machines.  In  Maciuneuy's  "Product  In- 
dex" to  advertisers  there  is  usually  a  full  column  or  more  de- 
voted to  drilling  machines  of  various  types;  yet,  how  many  of 
these  machines  will  bear  an  analytical  examination  by  an  effi- 
ciency student  and  come  through  without  serious  demerits 
charged  against  them?  This  refers  particularly  to  machines 
intended  for  medium  weight  work,  although  several  of  the 
criticisms  apply  with  equal  force  to  nearly  all  types. 

Limitations  in  Speed  Rang-e 

First,  let  us  consider  speed  and  feed  limitations  and  grada- 
tions— the  most  universal  faults  of  the  drilling  machine.  The 
writer  has  before  him  a  late  catalogue  of  a  recently  developed 
lioe  of  drilling  machines  of  the  single-pulley  all-geared  type, 
manufactured  by  a  well-known  firm;  these  machines  are  prob- 
ably as  advanced  in  design  as  any  in  their  field.  Selecting  a 
twenty-four  inch  single-spindle  vertical  machine  as  an  exam- 
ple, we  find  that  the  speed  limitations  are  from  25  to  248 
R.  P.  M.  and  that  the  speeds  available  are  eight  in  number 
as  follows:  25,  40,  50,  62,  100,  157,  197  and  248  R.  P.  M.,  or, 
expressed  in  percentage,  the  increases  in  speed  from  the  lowest 
to  the  highest  are  made  in  the  following  erratic  order,  60,  25, 
24,  61  +,  57,  25  +  and  26  —  per  cent.  Assuming  that  the 
nature  of  the  metal  to  be  drilled  is  such  that  high-speed  drills 
may  be  run  at  60  feet  per  minute  peripheral  speed  with  the 
greatest  efficiency,  these  speeds  will  be  correct  for  drills  of 
about  the  following  diameters:  9,  5  5/8,  4  9/16,  3  11/16,  2  5/16, 
1  7/16,  1  3/16  and  15/16  inch,  respectively;  or  for  carbon 
steel  drills  of  about  half  the  diameters  given. 

It  is  difficult  to  conceive  to  what  class  of  customers  the 
designer  was  catering  when  he  designed  this  machine.  It  is 
more  elaborate  and  expensive  than  one  could  hope  to  sell 
readily  to  the  little  shops  and  repair  men,  and  as  a  manu- 
facturing tool,  it  probably  would  never  be  called  upon  to  drive 
a  9-inch  drill  and  but  very  seldom  a  2  5/16-inch  drill.  Further- 
more, all  progressive  manufacturers  have  long  since  found 
that  they  cannot  afford  to  use  carbon  steel  drills,  so  of  what 
use  are  the  four  lower  speeds?  How  are  drills  under  15/16 
inch  diameter  to  be  handled  efficiently?  The  writer's  experi- 
ence is  that  drills  less  than  15/16  inch  in  diameter  are  more 
often  used  in  24-inch  machines  than  larger  ones.  How  are 
drills  of  intermediate  sizes  to  be  driven  efficiently?  Suppose, 
for  example,  that  we  wish  to  drive  a  214-inch  drill  and  that 
the  speed  of  100  R.  P.  M.  (which  is  correct  for  a  drill  of  2  5/16' 
inches  diameter)  is  prohibitive  because  of  the  unreasonable 
amount  of  changing  and  grinding  occasioned  thereby;  our 
only  alternative,  then,  is  to  drop  to  62  R.  P.  M.,  with  a  re- 
sultant efficiency  of  about  67  per  cent.  In  other  words,  if  the 
proper  speed  (92  R.  P.  M.)  could  be  obtained,  the  output  would 
be  48  per  cent  greater.  Running  at  the  top  speed  of  248 
R.  P.  M.,  the  efficiency  of  drills  under  15/16  inch  diameter 
would  be  about  as  follows:  14  inch,  27  per  cent;  %  inch,  41 
per  cent;  Vi>  inch,  54  per  cent;  %  inch,  68  per  cent;  *.i  inch, 
81  per  cent;  %  inch,  95  per  cent.  For  what  class  of  trade  were 
speeds  made  to  vary  by  steps  of  from  24  to  61  per  cent? 

I  might  also  cite  the  case  of  another  nialte  of  drilling  ma- 
chine of  this  size  and  the  same  type  except  that  speed  changes 
are  accomplished  by  the  familiar  four-step  cone  pulley  and 
back-gears.  This  machine  has  been  very  popular  for  many 
years,  and  if  you  run  it  at  .about  double  the  speed  recom- 
mended you  can  obtain  a  speed  range  of  from  13  to  1000 
R.  P.  M.  by  eight  steps  as  follows:  13,  25,  45,  48,  160,  300,  533 
and  1000  R.  P.  M.,  which,  with  60  peripheral  feet  per  minute 
as  the  most  efficient  speed,  would  be  about  correct  for  drills 
of  the  following  diameters:  17  5/8,  9  3/16,  5  1/16,  2  3/4,  1  7/16, 


3/4,  7/16  and  1/4  inch,  respectively.  How  about  the  interme- 
diate sizes  in  this  case?  If  you  must  run  a  13/16-inch  drill 
at  a  speed  which  is  correct  for  a  1  7/16-inch  drill,  it  is  running 
with  less  than  57  per  cent  efficiency,  or  in  other  words,  it  would 
be  doing  over  75  per  cent  more  work  if  the  correct  speed  were 
obtainable,  other  conditions  being  constant. 
Limitations  in  Feed  Ran(re 

What  is  true  of  speeds  is  also  true  of  feeds;  the  first- 
mentioned  machine  has  eight  feed  changes  as  follows:  0.004, 
0.007,  0.010,  0.015,  0.021,  0.035,  0.050  and  0.075  inch  per  revo- 
lution, which,  expressed  in  terms  of  percentage,  show^  advances 
made  by  each  step  from  the  lowest  to  be:  75,  43  — ,  50,  40,  67  — , 
43  —  and  50  per  cent.  Why  should  we  be  given  the  greatest 
relative  feed  change  where  the  closer  gradations  are  the  most 
necessary,  viz.,  in  the  use  of  the  smaller  drills? 

The  second-mentioned  machine  has  eight  feeds  as  follows: 
0.006,  0.007,  0.010,  0.017,  0.023,  0.029,  0.040  and  0.064  inch  per 
revolution.  These  gradations,  especially  the  first  four,  seem 
to  conform  with  ordinary  needs  more  than  those  of  the  ma- 
chine first  mentioned;  yet  I  fear  that  conditions  occasionally 
arise  when  0.006  inch  feed  per  revolution  is  too  much,  for  in- 
stance, when  using  small  drills  in  hard,  tough  stock. 

Laclc  of  Rigidity 

So  much  for  the  most  prominent  faults  of  the  regulation 
vertical  drilling  machine,  but  it  has  others  which  should  also 
be  mentioned.  One  of  these  is  weakness  in  design,  which  per- 
mits springing  under  the  strain  of  feed  pressure,  causing  the 
drill  to  gouge  in  as  the  point  breaks  through.  If  the  work  is 
tough  and  hard,  the  drill  "rides  "  for  a  turn  or  two,  until  suffi- 
cient pressure  is  accumulated  to  force  it  to  take  hold,  which 
it  does  with  such  a  vengeance,  under  these  conditions,  that  it 
results  in  breakage  of  the  drill  or  some  part  of  the  machine 
or,  more  frequently,  slipping  the  belt.  Lack  of  mass,  in  com- 
bination with  lack  of  strength,  results  in  vibration,  noise  and 
excessive  wear  and  loosening  of  joints. 

Vibration  and  Noise  of  Operation 

The  use  of  spur  and  bevel  gears  in  this  class  of  machinery 
should  also  be  criticized  for  the  reason  that,  owing  to  the 
relatively  high  speed,  they  contribute  largely  to  vibration,  and 
in  many  cases,  especially  when  considerably  worn,  they  rotate 
the  drill  by  a  rapid  succession  of  impulses  not  unlike  the  mo- 
tion imparted  to  a  chisel  by  a  pneumatic  hammer,  which,  if 
driving  a  drill  close  to  its  limit  of  strength  is  likely  to  cause 
breakage.  In  this  connection,  let  us  devote  a  little  thought 
to  the  effect  of  noise  upon  the  efficiency  of  workmen.  By  this 
we  mean  excessive  and  unnecessary  noise,  such  as  is  wearing 
upon  one's  nerves  and  destructive  of  tranquility  of  mind  and 
body.  It  is,  of  couise,  impracticable,  except  possibly  by  elabo- 
raio  psychological  experiments,  to  obtain  anything  approxi- 
mating a  valuation  of  this  factor  in  "cold  cash";  but  every- 
one realizes  that  it  is  not  possible  to  accomplish  as  much  work 
amidst  the  rattle  and  clatter  of  a  noisy  drill  department  as  it 
is  when  the  surroundings  are  comparatively  quiet.  The  effect 
of  noise  varies  with  the  temperament  of  the  individual,  but  let 
us  assume,  as  a  conservative  estimate,  that  the  elimination 
of  nerve-racking  noise  will  increase  the  efficiency  of  the  work- 
man 1  per  cent.  Would  the  increased  cost  of  the  machine  be 
justified?  Assuming  that  the  average  drill  press  operator 
works  eight  hours  per  day.  three  hundred  days  per  year,  and 
receives  25  cents  per  hour,  S  X  0.25  X  300  X  0.01  =  $6.  Six 
dollars  will  pay  12  per  cent  on  ?50.  Will  it  cost  ?50  more  to 
provide  helical  gears  instead  of  spur  and  bevel  gears?  No, 
fifty  cents  would  be  more  nearly  correct  (having  in  mind  the 
ordinary  24-inch  drilling  machine). 

Insulficient  Table  Support 

Another  faulty  feature  of  design  is  the  method  of  support- 
ing the  table  usually  employed  by  builders  of  the  average  24- 
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inch  drilling  machine.  Referring  to  Fig.  1,  it  will  be  seen  that 
the  knee,  or  arm,  has  a  relatively  short  bearing  on  the  column. 
The  design  shown  in  Fig.  2  Is  a  little  better  in  this  respect, 
but  neither  of  these  can  reasonably  be  expected  to  remain 
square  with  the  spindle  for  more  than  a  short  time.  It  is 
evident  that  the  clamping  arrangement  is  such  that  when  the 
knee  is  loosened  and  raised,  the  dust  or  chips  which  lodge  on 
top  of  the  knee  and  adhere  to  the  column  are  worked  into  the 
joint,  and  when  again  clamped,  they  prevent  the  knee  from 
coming  back  to  its  original  position.  The  many  repetitions  of 
this  process,  combined  with  the  heavy  overhang  and  short 
bearing  on  the  column,  soon  produce  a  condition  which  makes 
it  impossible  to  obtain  accurate  work.  Conditions,  in  all  cases 
where  this  style  of  knee  is  employed,  will  be  improved  if 
a  heavy  felt  wiper  is  provided  to  hug  the  column  close  at 
the  top  of  the  knee,  thus  preventing,  to  a  great  extent,  the 
admission  of  dust  and  grit  to  this  joint.  The  clamping  ar- 
rangement would  have  been  improved  had  the  portion  of  the 
knee  which  encircles  the  column  below  the  nut-ring  been  split 
for  clamping  purposes  and  the  upper  portion  left  solid. 

The  possibilities  of  a  well  built  and  well  tooled  drilling  ma- 
chine are  large,  in  many  cases  surpassing  those  of  more  costly 


Fig.    1.     DrillinB   Knee   with    Short 
Bearing  on   Column 

machinery  and  higher  priced  operators;  but  a  table  which  is 
square  with  the  spindle  is  imperative,  and  this  feature  alone 
is  worthy  of  the  careful  consideration  of  both  designer  and 
purchaser.  The  writer  is  acquainted  with  two  manufacturing 
concerns  who  have  considered  this  feature  of  sufficient  im- 
portance to  justify  them  in  building  some  sizes  of  drill  presses 
in  small  lots  for  their  own  use,  in  which  particular  attention 
has  been  given  to  this  point  of  the  design.  They  have  been 
building  these  for  twelve  or  fifteen  years,  at  a  cost  which  must 
necessarily  be  very  high,  owing  to  the  comparatively  small 
quantities  made  at  a  time  and  the  conditions  under  which  they 
are  constructed.  Prominent  mechanics  who  have  seen  these 
machines  have  been  favorably  impressed,  but  owing  to  the 
fact  that  they  are  not  on  the  market,  they  content  themselves 
as  best  they  may  with  what  they  can  get. 
Summary  of  Sugrgrested  Improvement  In  Drilling  Machine  Design 

To  meet  the  writer's  ideals,  a  drilling  machine  should  em- 
body the  following  features: 

A  speed  range  to  provide  a  peripheral  speed  of  not  more  than 
thirty  feet  per  minute  for  the  largest  drill  to  which  the  taper 
hole  in  the  spindle  is  suited,  and  not  less  than  eighty  feet 
per  minute  for  the  smallest  drill  which  it  is  reasonable  to 
suppose  would  he  used  in  the  machine  /or  manufacturing 
operations  (let  the  odd  jobs  suffer,  not  the  everyday  tasks). 

Gradations  of  speeds  by  10  per  cent  increases  from  lowest  to 
highest. 

Feeds  fine  enough  for  the  smallest  drill  under  difficult  con- 
ditions and  coarse  enough  for  the  largest  drill  under  favor- 
able conditions,  by  gradations  of  not  more  than  20  per  cent 
from  lowest  to  highest. 

Helical  gears  throughout  for  both  parallel  and  angular 
drives. 

Sufficient  mass  and  strength  in  framework  to  reduce  spring 
and  vibration  to  a  negligible  quantity. 

Work-table  which  is  so  designed  that  it  will  maintain  its 
accuracy  with  relation  to  the  spindle,  or  one  which  is  not  ad- 
justable vertically  but  may  be  swung  aside  if  necessary. 

A  permanently  attached  speed  chart,  etched  on  metal  giving 
the  revolutions  per  minute  at  which  all  sizes  of  drills,  within 


the    range    of    the    machine,    must    run    to    obtain    various 
peripheral  speeds. 

For  maximum  economy  in  production,  the  feed  of  a  drill 
should  be  all  that  its  strength  will  permit  without  breakage, 
and  the  speed  should  be  such  as  to  necessitate  sharpening  at 
short  intervals,  say  every  twenty  or  thirty  minutes;  under 
ordinary  conditions,  it  does  not  pay  to  run  slow  to  avoid  sharp- 
ening, as  the  cost  of  sharpening  done  by  modern  methods  is  so 
slight  as  to  be  negligible. 

Adoption  of  Improved  Design 
In  a  recent  conversation  with  a  manufacturer  who  builds 
drilling  machines  among  other  things,  it  was  suggested  that 
there  was  considerable  room  for  improvement  in  this  line 
of  machinery,  and  several  of  the  features  herein  touched  upon 
were  discussed.  While  he  admitted  the  general  truth  of  the 
writer's  contentions,  he  stated  that  if  a  machine  embodying 
the  suggested  improvements  were  built  there  would  be  little 
or  no  market  for  it,  as  the  price  at  which  it  would  have  to  be 
sold  to  be  profitable  would  be  prohibitive;  to  99  per  cent  of 
the  buyers  a  24-inch  drilling  machine  is  a  24-inch  drilling  ma- 
chine and  the  manufacturer  with  the  low  price  gets  the  busi- 
ness. Can  this  be  true?  Is  it  possible  that  the  purchasing 
agent,  with  no  knowledge  of  mechanics,  is  still  allowed  to 
influence  the  cost  of  production  in  many  factories  by  dictat- 
ing what  machinery  the  shop  must  use,  being  governed  not 
by  efficiency  but  only  by  price?  Is  it  possible  that  there  are 
still  business  managers  who  will  congratulate  themselves  upon 
having  shrewd  buyers  when  their  saving  of  a  sum  on  an  origi- 
nal investment  may  mean  the  loss  of  five  or  ten  times  that 
sum  in  the  increased  production  possible  with  the  higher 
priced  machine  during  its  first  year's  use?  If  this  is  true, 
we  need  not  hope  for  rapid  improvement.  It  is  the  writer's 
belief,  however,  that  there  are  many  modern  manufactories 
in  which  this  condition  does  not  obtain,  and  that  the  time  is 
at  hand  when  the  machine  of  marked  superiority  will  meet 
with  a  demand  corresponding  to  its  merits,  irrespective  of  the 
higher  price  necessitated  by  the  cost  of  its  production. 
*  *  * 
SULPHUR  AND  PHOSPHORUS  IN  CASE- 
HARDENING  COMPOUNDS 
There  is  considerable  difference  of  opinion  among  steel  heat- 
treating  experts  in  regard  to  the  effect  of  the  sulphur  and 
phosphorus  in  granulated  raw  bone  and  charred  leather  on 
casehardened  steel.  Raw  bone  and  charred  leather  contain 
phosphorus  and  sulphur.  A  metallurgical  expert  connected 
with  a  well-known  manufacturing  concern  recently  made  a 
test  to  determine  the  infusion  of  sulphur  into  steel  with 
charred  leather,  and  he  reported  as  follows: 

Charred  leather  seems  to  be  the  most  powerful  casehard- 
ening  compound  for  imparting  sulphur  to  steel.  A  very 
careful  analysis,  checked  independently  six  times,  gave  the 
following  results  in  a  casehardened  steel  of  about  0.20  per 
cent  carbon.  Before  treatment,  the  steel  contained  0.020 
per  cent  phosphorus  and  0.042  per  cent  sulphur.  After  case- 
hardening  in  charred  leather  it  contained  0.020  per  cent 
phosphorus  and  0.217  per  cent  sulphur;  in  other  words,  if 
the  steel  were  carburized  clear  through,  the  sulphur  con- 
tent was  increased  five  times. 

Raw  bone  and  charcoal  used  for  casehardening,  on  the 
other  hand,  made  practically  no  change  in  the  amount  of 
sulphur  or  phosphorus  content.  This  fact  does  not  signify, 
however,  that  charred  leather  should  never  be  used ;  but 
the  amount  of  leather  should  be  carefully  estimated  and 
kept  below  a  content  where  it  would  impair  the  steel  for 
the  particular  purpose  intended.  Leather  is  a  rapid  agent 
in  carburizing.  and  I  have  used  as  much  as  30  per  cent  of 
it  in  compounds  with  complete  success.  This,  however,  has 
been  for  steel  sections  where  a  little  brittleness  was  not 
objectionable  and  hardness  was  the  sole  object  sought. 

For  carburizing  thin  sections,  such  as  inner  and  outer 
races  for  bearings,  I  prefer  to  keep  the  leather  content  about 
10  per  cent.  The  Fenerfeste  Industrie  Gesellschaft  of  Dus- 
seldorf,  Germany,  however,  has  patented  a  compound  pur- 
posely containing  sulphur  in  the  form  of  sodium  sulphate 
to  increase  the  rate  of  penetration,  sulphur  apparently  act- 
ing as  a  vehicle  in  diffusing  the  carbon  in  the  steel. 

It  will  be  readily  seen,  therefore,  that  a  great  diversity 
of  opinion  exists  on  this  subject.  In  fact,  it  would  be  as 
unwise  to  condemn  any  particular  compound  or  ingredient 
as  it  would  be  to  condemn  arsenic  as  a  drug  because  it  is  a 
poison.  A  safe  rule  is  to  analyze  a  sample  of  steel  before 
and  after  carburizing  with  a  given  compound. 
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PRESSURE  DEVELOPED   BY  FRICTION   SCREW  PRESSES 


AN    ANALYSIS    OF    OPERATING    CONDITIONS    AT    SUCCESSIVE    STEPS    IN    THE    CYCLE 
BY  FRITZ  J.  W.  SPARKOBL' 

the  top,  this  screw  carries  a  flywheel  or  friction  wheel  B 
which  is  of  sufficient  weight  and  size  to  store  up  the  amount 
of  energy  required  to  perform  the  pressing  operation.  The 
face  of  this  wheel  is  covered  with  a  leather  band  which  should 
be  equipped  with  a  suitable  tightening  attachment,  thus  in- 
suring a  rigid  and  perfect  connection  between  the  band  and 
wheel,  as  the  leather  will  stretch  in  the  course  of  time. 

By  pressing  either  of  the  friction  disks  C,  or  C„  which  are 
keyed  to  driving  shaft  D,  against  wheel  B,  the  disk  motion  is 
transmitted  to  the  wheel.  By  depressing  or  lifting  lever  /-' 
which  is  fulcrumed  at  F,  driving  shaft  D,  with  disks  C,  and  C„ 
is  shifted  horizontally  through  the  action  of  lever  G  which  has 
its  fulcrum  point  at  //.  This  can  either  be  done  by  hand 
through  the  operation  of  lever  E,  by  depressing  foot-treadle  /. 
or  automatically  by  the  engagement  of  adjustable  dog  /,  or  J. 
(see  Fig.  1)  against  the  projection  K  of  slide  L.  This  results 
in  lifting  or  depressing  connection  M  which  joins  levers  L 
and  G.  The  lower  dog  J,  is  set  level  with  the  top  of  the  lower 
die  and  reverses  the  travel  of  the  ram  when  stop  K  engages 
dog  Jj.  Similarly,  upper  dog  J,  reverses  the  travel  of  the 
ram  when  this  dog  is  engaged  by  stop  K.  The  counterweight 
JV  serves  to  facilitate  the  reversal  of  the  machine.  Fig.  2 
shows  an  improved  construction  in  which  only  the  lower  dog  J, 
is  required.  With  this  design,  a  latch  which  acts  upon  the 
foot-treadle  is  released  and  forces  either  disk  C,  or  C.  into 
contact  with  wheel  B  through  the  action  of  spring  0.  It  is 
evident  that  during  the  up  and  down  motions  of  the  screw 
and  ram,  the  acting  radii  of  friction  disk  C,  or  C:  varies  con- 
tinuously, accelerating  or  retarding  the  motion  of  flywheel  B. 
screw  A  and  slide  L. 


Operating   Mechanism   of   a  Typical   Frict: 


THE  great  family  of  power  presses  includes  one  member 
which  is  almost  a  stranger  in  this  country,  i.  e.,  the 
friction  screw  press.  Machines  of  this  type  are  also 
called  "percussion"  or  "spindle"  presses,  and  have  been  used 
with  unquestionable  success  in  Germany  and  France  for  work 
for  which  drop-hammers  and  toggle  embossing  presses  are 
commonly  employed  in  this  country.  As  the  name  "friction 
screw  press"  signifies,  the  motion  is  delivered  to  the  ram  by 
means  of  a  friction  drive,  and  the  object  of  this  article  is  to 
give  a  clear  understanding  of  the  operation  of  this  drive  in 
connection  with  a  screw  actuated  ram.  We  know  that  a  screw 
and  nut  are  adapted  for  transmitting  the  power  to  the  ram 
of  a  hand  press  on  account  of  their  simplicity  of  construction 
and  the  means  which  they  provide  for  obtaining  a  much  higher 
pressure  at  the  ram  than  could  be  exerted  by  a  foot  press;  for 
these  reasons,  the  screw  and  nut  principle  on  hand-operated 
machines  finds  frequent  application  in  the  construction  of 
stamping,  forming  and  embossing  presses  used  in  all  branches 
of  sheet  metal  work. 

But  when  it  comes  to  higher  pressures  and  greater  output, 
the  hand  press  does  not  possess  the  required  capacity,  and  a 
power-driven  screw  press  must  be  used.  This  type  of  press 
is  self-contained  and  works  without  shock  or  vibration  so  that 
it  does  not  need  a  special  foundation;  and  as  it  works  almost 
noiselessly,  and  more  quickly  and  accurately  than  a  drop- 
hammer,  it  deserves  a  place  in  the  list  of  metal  working 
machinery  as  one  of  the  most  suitable  equipments  for  many 
kinds  of  work.  The  ordinary  crank  or  toggle  press  will  not 
deliver  the  rapid  and  cumulative  blow  which  is  so  essential 
for  the  proper  performance  of  embossing  operations;  but  with 
the  reliable  and  sensitive  controlling  mechanism  with  which 
the  friction  screw  press  is  equipped,  the  pressure  can  be  regu- 
lated at  will,  so  that  the  press  makes  an  ideal  machine  for 
both  the  heaviest  and  finest  classes  of  embossing  and  coining 
work.  It  double-action  dies  are  employed,  machines  of  this 
type  are  also  well  adapted  for  drawing  tinware  and  other  sheet 
metal  products. 

Pig.  1  illustrates  a  typical  style  of  friction  screw  press.  The 
spindle  or  screw  .1,  Figs.  I  and  2,  is  made  of  tool  steel  with  a 
pitch  properly  selected  for  the  style  of  work  to  be  done.     At 
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Fig.  2.     Zeh  4  Halinemann  No.  10  Press  which  has  a  Capacity  of  100  To 
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In  the  subsequent  calculations  the  following  notations  are 
used: 

n  =  R.  P.  M.  of  driving  shaft  D; 
P  =  force  acting  on  face  of  flywheel  B; 
W  =  combined  weight  of  screw,  flywheel,  slide  and  tool; 
W 

M  =  mass  of  these  parts  = ; 

32.2 
p  =  pitch  of  screw ; 
R  =  radius  of  flywheel ; 

TO,,  W2  and  li'a  =  linear  velocities  of  flywheel  at  different  act- 
ing radii  on  friction  disks  C,  or  C.; 
x„  X2  and  J3  =  different  acting  radii  of  disks  C,  or  C,\ 
/,  =  coefficient  of  friction  for  the  screw  threads; 
/.  =  coefficient  of  friction  for  the  thrust  pivot; 
?-,  =  radius  of  screw; 
r,  =  radius  of  thrust  pivot. 

The  coefficient  of  efficiency  A'  of  the  screw  during  the  actual 
embossing  action  is  given  by  the  following  equation: 


screw  turns  until  it  comes  to  rest  by  a„  the  amount  of  rais- 
ing will  be  given  by  the  following  equation: 

aj) 
Raising  of  screw  = inches. 

The  amount  of  work  required  for  raising  the  reciprocating 
parts  is  as  follows: 

a,Wp 

Work  required  = inch-pounds. 

27r 
The  force  P  acting  on  the  circumference  of  the  flywheel  uses 
up   aJ'R   units   of   work,   and   the   flywheel,   screw   and    slide 
come  to  rest  when  the  conditions  of  the  following  equation  are 
fulfilled: 

.A\lfw,'       a.Wp  /Wp  \ 

= h   a,PR=   a, \-PR  (2) 

2  27r  \  27r  / 

The  center  of  the  rim  of  wheel  B  is  now  at  a  distance  from 
the  axis  of  driving  shaft  D  which  is  given  by  the  following 
equation: 


Fig.  3.     Group  of  Four  Zeh  &  Hahne 


of   the   Size   Nu 


ach  of  which  has  a  Capacity  in  Tons  equal  to 


TO  ( 1  —  »l  /i ) 


m+A +  (1  — m/J/.- 


where  m  = 

2in\ 
At  the  moment  that  driving  friction  disk  C-.  which  raised 
the  reciprocating  parts  is  released  (at  a  radius  x,  equal  to 
the  distance  from  the  middle  of  the  rim  of  wheel  B  to  the 
axis  of  driving  shaft  D),  and  that  friction  disk  C,  is  pressed 
against  the  face  of  wheel  B,  the  linear  velocity  %i\  of  wheel 
B  is: 

27rnj-, 

a',  = feet  per  second. 

60 
The  total  energy  A',  stored  up  in  the  flywheel  B  is  given  by 
the  following  equation: 

E,  = = (1) 

2  2  X  32.2 

This  stored-up  energy  E,  causes  a  tendency  toward  further 
raising  of  the  screw,  but  the  force  P  which  is  applied  by  disk 
C,  serves  to  reverse  the  motion,  and  this  force,  together  with 
the  weight  W  of  the  reciprocating  parts,  counteracts  the  rais- 
ing effect.  If  we  denote  the  angle  in  radians  through  which  the 


Distance  =  .r, =  .Pj 

2jr 
The  force  P.  acting  in  conjunction  with  the  weight  W.  is 
now  ready  to  give  a  downward  motion  to  the  screw  and  ram. 
The  flywheel  tends  to  assume  the  same  velocity  as  driving 
disk  C„  and  as  it  was  originally  at  rest  a  partial  sliding  action 
will  occur  between  the  friction  surfaces,  which  will  only  cease 
when  the  velocities  of  the  wheel  B  and  disk  (',  are  equal.  The 
angle  in  radians  through  which  the  screw  must  turn  until 
this  state  is  reached  is  designated  by  a~,  and  the  correspond- 
ing downward  motion  has  the  following  value: 

a-.P 
Downward  motion  = 

2ir 

The  corresponding  value  of  the  acting  radius  j,  on  the  disk  is: 
o-p 

X,  =  X.  H 

2n 

The  value  of  the  linear  velocity  iC;  of  the  flywheel  B  for  this 
acting  radius  is  as  follows: 
27r»iX; 

tCj  = feet  per  second. 

60 
For  this  velocity,  the  amount  of  stored-up  energy  E;  in  the 
flywheel  has  the  following  value: 
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Mw, 


E,  =  - 


Wt^W 


(3) 


2  2  X  32.2 

Let  X.  denote  the  acting  radius  at  tlie  moment  that  the  punch 
touches  the  work.  The  linear  velocity  w,  is  then  found  from 
the  equation: 

2vni, 

iVj  = feet  per  second. 

CO 
The  value  of  the  accumulated  energy  at  this  velocity  is: 
MW3^  Ww,'' 

E,  = = (4) 

2  2  X  32.2 

Let  the  distance  which  the  punch  travels  from  the  moment 
it  comes  into  contact  with  the  work  until  the  moment  it 
comes  to  rest  be  denoted  by  t,  during  which  time  the  screw 
has  to  turn  through  an  angle  a,  in  radians  which  has  the 
following  value: 

2Trt 

P 
The  driving  power  P  and   weight   "W  perform  amounts  of 
work   equal   to   aJPR   and   Wt,   respectively,    from   which   the 
following  equation  may  be  reached: 
Mw  "■ 
N  { h    a,PR  +  Wt    1  =  Qt  (5) 


where  Q  -- 
N-- 


■  pressure  on  thrust  pivot  in  pounds; 
:  coefficient  of  efficiency. 


S'''=f.' 


ctat 


where  c  is  a  constant,  the  value  of  which  depends  on  the  mate- 
rial in  question,  and  this  can  only  be  obtained  by  observation 
and  trial.  If  we  assume  that  for  a  certain  material  the  re- 
sistance offered  to  the  travel  of  the  punch  is  in  direct  propor- 
tion to  the  value  of  t,  we  have: 

cV- 


C  Qdt=  f"  ctit  =  - 

at  the  resistance  offei 
il  to  t^  we  have: 

Qdt  =  I     c«M«  = 


If  we  assume  that  the  resistance  offered  by  some  other  mate- 
rial is  proportional  to  t^  we  have: 


With  the  value  of  c  obtained,  we  have  the  following  expres- 
sion for  the  pressure  Q: 

Q  =  vt  pounds. 

Now  the  pressure  P  is  released  from  the  disk  C,  and  ap- 
plied to  disk  C~,  the  flywheel  being  at  rest  for  a  very  short 
time  with  the  center  of  the  rim  at  a  distance  x,-\-  t  from  the 
axis  of  the  driving  shaft  D  and  trying  to  attain  the  same 
velocity  as  the  disk  C,.  Of  course,  a  partial  sliding  action  be- 
tween the  friction  surfaces  of  these  two  wheels  will  take  place, 
as  their  velocities  are  not  the  same,  the  condition  being  similar 
to  that  at  the  beginning  of  the  down  stroke.  We  find  the 
angle  a„  i.  c,  the  angle  through  which  the  screw  must  turn 
until  the  sliding  action  ceases,  from  the  equation: 


i\{   a.PR  —  - 


x,  +  t  —  - 


(6) 


27r       /         2R'     \  2ir 

During  this  time  the  spindle  has  risen  through  a  distance 
given  by  the  following  equation: 

a,p 

Rise  of  spindle  ^= 

2ir 
The  value  of  the  acting  radius  x^  is  given  below: 
/  a,p 

x,  =  l  x,  +  t 

\  2ir 

With  this  radius,  the  value  of  the  velocity  tc,  becomes: 
2irnXf 

w,  = feet  per  second. 

60 
The  screw  has  the  same  velocity  until  reversing  of  the  mo- 
tion takes  place  at  a  radius  of  a-,,  and  from  then  on  the  action 
of  the  press  repeats  itself  as  previously  described.  Carrying 
through  a  numerical  example  taken  from  actual  practice,  will 
assist  the  reader  to  understand  the  different  phases  of  this 
subject. 

Example:  A  friction  screw  press  has  a  screw  of  4^i  inches 
mean  diameter,  triple  threaded  with  a  pitch  of  3  inches.    The 


diameter  of  the  friction  disks  is  30  inches;  the  flywheel  is  40 
inches  in  diameter,  and  the  press  runs  at  150  revolutions  per 
minute.  The  pressure  between  the  disk  and  flywheel  is  57 
pounds.  The  screw,  flywheel,  ram  and  tool  have  a  total  weight 
of  about  1490  pounds,  with  a  calculated  mass  il  of  46.3.  The 
reversing  of  the  drive  occurs  at  a  point  x,  which  is  6  inches 
from  the  axis  of  the  driving  shaft  D,  and  the  beginning  of  the 
pressing  operation  starts  at  a  point  x,  which  is  12  inches  from 
the  axis  of  the  driving  shaft. 

Assuming  the  values  /,  =  0.1  and  /-  =  0.08  for  the  coefficients 
of  friction  of  the  screw  threads  and  thrust  pivot,  respectively, 
we  calculate  a  coefficient  of  efficiency  during  the  period  that 
the  pressing  operation  is  being  performed,  which  is  found  to 
be  0.6,  while  for  the  idle  running  of  the  screw  a  value  of  0.9 
will  be  satisfactory.  The  velocity  w,  of  the  flywheel  at  the 
moment  of  reversal  is: 

150  6 

M),  = X  27r  X  —  =  7.86   feet  per  second. 

60  12 

This  gives  the  following  value  of  the  stored-up  energy  E,: 
46.3  X  7.86' 

E,  = =  1431  foot-pounds. 

2 
Next  we  ascertain  the  angle  through  which  the  screw  turns 
until  the  ram  comes  to  rest  at  the  top  of  its  stroke.    By  substi- 
tuting the  proper  values  in  Equation  (2),  we  get: 
/1490  X  3       57  X  20 

0.9  X  1431  = 1 

\  2ir  X  12  12 

1289  =  154a, 

oi  =  8.36  radians 
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Fig:.    4.     Diagram    showing   Amount   of   Energy   stored    up    in    Flywheel   at 
Different  Points  in  Cycle 

8.36  X  360 

o,  = =  479  degrees. 

2f 
This  angle  corresponds  to  raising  the  ram   through  a  dis- 
tance of: 

3  X  8.36 

=  0.332  foot. 

12  X  2jr 
From  the  preceding   calculations   we   arrive  at  an   acting 
radius  x~  at  the  beginning  of  the  down  stroke,  that  is  given 
by  the  following: 

J-,  -=  0.5  —  0.332  =  0.168  toot. 
The  angle  through  which  the  screw  turns  until  the  sliding 
action  between  the  driving  disk  and  flywheel  ceases,  while  the 
ram  is  descending,  is  explained  by  the  following.  Assuming 
a  value  of  1  inch  for  the  downward  motion  of  the  ram  before 
the  slipping  action  ceases,  and  substituting  proper  numerical 
values,  we  have: 

a.p 

Downward  motion  = 

2ir 
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27r 
27r 


3a, 
=  2.09  radians. 


This  value  of  a.,  corresponds  witli  an  angle  of  119.5  degrees, 
wliich,  by  hypotliesis,  corresponds  to  a  lowering  of  the  ram 
of  1  inch  =  0.083  foot. 

The  corresponding  value  of  the  acting  radius  x^  is: 
a,p 
^3  =  x,-\ =  0.168  +  0.083  =  0.251  foot. 

At  a  radius  of  x,  =  12  inches  =  1  foot,  the  pressing  opera- 
tion starts;  and  at  this  moment  the  flywheel  has  attained  a 
velocity  of: 

2nnx,        2  X  3.14  X  150  X  0.251 

w,  = = ■  =  3.95   feet   per   second. 

60  60 

For  this  velocity,  the  energy  E^  stored  up  in  the  flywheel  is: 
Jfio/       46.3  X  3.95^ 

£,  = = =  361.5   foot-pounds. 

2  2 

The  acting  radius  x,  at  the  time  the  punch  engages  the  work 
was  given  as  12  Inches  =  1  foot.     The  corresponding  value  of 
the  linear  velocity  Wa  is  then  found  to  be: 
ZirnXt       2  X  3.14  X  150  X  1 

w,  = = =  15.72  feet  per  second. 

60  60 

The  value  of  the  accumulated  energy  E^  at  this  moment  is: 
Mw,'       46.3  X  15.72= 

E,  =  —  = =  5720  foot-pounds. 

2  2 

Assuming  that  the  work  to  be  done  by  the  press  is  of  such 
a  character  that  the  distance  t  through  which  the  ram  travels 
from  the  time  the  punch  engages  the  work  until  it  comes  to 
rest  is  %  inch,  the  corresponding  angular  movement  a,  of  the 
ram  is: 

2irt       2  X  3.14  X  0.75 

«3  = = =  1.57  radian  =  90  degrees. 

P  3 

The  amount  of  work  done  by  driving  power  P  is: 
Work  =   a,PR  =  1.57  X  57  X  1.66  =  149.1  foot-pounds. 
The  work  done  by  weight  of  reciprocating  parts  is: 
1490  X  0.75 

Work  =  Wt  = =  93.2  foot-pounds. 

12 
Bearing  in  mind  that  the  coefllcient  of  efficiency  X  during 
the  pressing  operation  is  0.6,  we  have  from  Equation  (5)  : 

cP 
N  I h     a,PR  +  Wt 


JfiC; 

2 


2 


0.6  (5720  +  149.1  -f  93.2)  =- 


0.75 
12 


3577.4  =  0.001954c 
c  =  1,831,000 


0  =  c«  =  1,831,000  X 


12 


114,300   pounds  -    total   avail- 


able pressure. 
It  will  be  of  interest  to  show  one  cycle  of  operations  of  this 
machine  in  graphical  form.  On  the  horizontal  line  AB  in 
Fig.  4,  the  points  j-,,  x..,  x^,  x„  x^  and  x,-\-t  are  all  found  by 
calculation  and  laid  off.  The  ordinates  erected  at  those  points 
represent  the  corresponding  stored  up  energies  to  a  suitable 
scale.  Starting  with  j\  =  6  inches,  the  energy  diminishes  from 
?/,  to  zero,  which  means  that  the  flywheel  has  no  energy  left 
and  comes  to  rest  at  its  highest  point.  At  x.  =  4  21/32  inches, 
reversing  of  the  flywheel  motion  takes  place  and  a  partial  slid- 
ing action  of  the  friction  surfaces  on  the  disk  and  flywheel  is 
the  result,  until  at  a-j  =  6  55/64  inches,  the  wheel  has  as- 
sumed the  same  velocity  as  the  disk,  which  is  distinctly  shown 
as  the  line  of  action  falls  on  the  parabola  produced  by  plotting 
the  various  radii  against  corresponding  values  of  the  linear 
speed.  At  a-,  =  12  inches,  the  energy  has  increased  to  y„  and 
this  energy  is  entirely  given  up  at  a  radius  of  x,  +  t.  Now  the 
drive  is  again  reversed;  and  a  sliding  action  of  the  friction  sur- 
faces takes  place  until  the  point  x^  is  reached.  From  2/5  to  j/, 
no  sliding  occurs,  as  the  velocities  of  the  disk  and  wheel  are 


the  same.  At  x,  the  motion  is  again  reversed  and  the  cycle 
starts  over  again.  If  the  diagram  is  laid  out  correctly,  it  af- 
fords an  excellent  means  of  ascertaining  the  amount  of  energy 
of  the  flywheel  at  any  distance  Xr,  as  the  acting  radius  from 
the  axis  of  the  driving  shaft,  which  would  be  represented  by 
the  ordinate  !/„. 

«     *     * 

VELOCITY   OF   STEAM   FLOWING 
THROUGH  VALVES 

BY  ERNEST  A.  ANDREWS.  JB  • 

The  formula  commonly  used  for  determining  the  velocity  at 
which  steam  flows  through  the  ports  or  valves  of  an  engine 
cylinder  is: 

AS 

y  = 

P 

where  V  =  velocity  of  flow  through  port  in  feet  per  minute; 
A  =  net  area  of  piston  in  square  inches; 
P  =  area  of  port  or  valve  in  square  inches; 
S  =  piston  speed  in  feet  per  minute. 
P 
Assuming  the  value  of  the  ratio  — ,  or  making  use  of  this 
.1 
value  where  it  is  known,  the  velocity  at  which  the  steam  flows 
through  a  valve  of  area  P  may  readily  be  found  for  any  piston 
speed  by  referring  to  the  accompanying  chart.     The  vertical 
lines  represent  piston  speed  in  feet  per  minute,  and  the  hori- 


RATIO  OF  PORT  OPENI^ 


Chart  for  Use  in  determining  Velocity  of  Steam  Flow  through  Valves 

zontal  lines,  velocity  at  which   the  steam  flows  through   the 
valves  in  feet  per  minute;   the  radial  lines  indicate  different 

P 
values  of  the  ratio  —  expressed  in  per  cent. 

A 
To  illustrate  the  use  of  this  chart,  consider  a  case  in  which 
the  valve  area  P  is  14.7  square  inches,  and  the  net  piston  area 

P       14.7 

^•1  113  square  inches.    Then  the  value  of  ratio  —  = =  0.13; 

A  113 
or  area  P  is  13  per  cent  of  area  .1.  Using  this  value,  and  as- 
suming that  the  piston  speed  S  is  500  feet  per  minute,  we  lo- 
cate this  value  of  S  on  the  base  line  AB  and  follow  the 
vertical  line  at  this  location  until  it  crosses  the  radial  line 
indicating  the  ratio  of  13  per  cent;  then  follow  the  horizontal 
line  from  this  intersection  across  the  chart  to  the  left- 
hand  margin,  where  the  required  velocity  of  the  flow  of  steam 
through  the  valves  is  found  to  be  3850  feet  per  minute. 
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FORMING   SHEET   METAL  BY   THE 
ROLLING   PROCESS 

The  forming  of  sheet  metal  strips  by  the  rolling  or  channel- 
ing process  was  described  in  the  February,  1916,  number  of 


Fig.   1.     Sections  of  Sheet-metal  Molding  formed  by  rolling 

Machinery.  A  very  difficult  job  of  this  kind  is  the  produc- 
tion of  sheet  steel  strips  of  the  sections  illustrated  in  Fig.  1 
for  use  as  window  screen  runners.     In  each  case  the  metal 

is     0.018     inch  

thick  and  the 
formed  strip  is 
7/16  inch  wide 
and  1  inch  deep. 
The  machine  for 
doing  this  work 
is  shown  in  Fig. 
2.  It  receives 
the  flat  stock  at 
one  end  and  de- 
livers it,  com- 
pletely formed, 
at  the  opposite 
end. 

Briefly,  this 
metal-forming 
operation  con- 
sists in  feeding 
the  metal  strip 
between  seven 
pairs  of  forming 
rolls,  each  of 
which  gives  it 
a  slightly  more 
advanced  shape 
than  that  im- 
parted by  the 
preceding  pair 
of  rolls.  As 
shown  in  Fig.  2, 
the  machine  is 
driven  by  a  pul- 
ley at  the  side, 
which     carries 


Fig.  2.     Cadwell-Vernon  Shoct-motal  Rolling  Machii 


rotation  through  an   intermediate  shaft  to  the  lower  roll   at 
the  center  of  the  seven  sets  of  rolls.     Each  of  the  lower  rolls 
is  connected  with  the  others  by  means  of  intermediate  spur 
gears,  and  as  each  upper  roll  is  geared  to 
the  lower  roll,  it  will  be  seen  that  rotating 
the   main    driving   shaft    causes   all    of   the 
rolls  to  turn  in  unison.     In  Pig.  2  the  ma- 
chine  is   shown    with    the    gear    guards    re- 
moved to  expose  the  gearing. 

The  roll  shafts  are  mounted  in  pillow 
blocks  and  the  blocks  of  the  upper  and  lower 
shafts  of  each  set  are  kept  normally  sejin 
rated  by  spiral  springs.  In  order  to  give  the 
desired  pressure  on  the  metal,  set-screws  arc 
provided  over  each  of  the  roll  bearings  that 
may  be  adjusted  so  that  the  metal  may  bo 
pressed  flat  while  being  formed. 


In  Fig.  3  a  top  view  of  the  seven  sets  of  rolls  is  shown. 
The  metal  enters  the  machine  from  the  left,  being  guided  at 
the  sides  by  gages  that  keep  the  strip  centered.  After  leaving 
each  pair  of  rolls,  the  metal  is  guided  by  a  pair  of  steel  strips 
that  insures  it  entering  the  next  pair  of  rolls  properly. 

The  sequence  of  rolling  operations  on  a  section  of  the  kind 
shown  in  Fig.  1  is  illustrated  in  Fig.  4,  from  which  the  amount 
of  work  performed  by  each  pair  of  rolls  can  be  seen.  The  rolls 
are  made  of  low-carbon  steel,  cyanide-treated  and  hardened 
in  oil.  Referring  to  Fig.  4,  the  work  performed  by  the  first 
pair  of  rolls  A  is  rough-shaping  the  steel  strip  to  start  the 
metal  flowing  in  the  right  direction.  The  bends  are  accentu- 
ated by  the  second  pair  of  rolls  B,  and  In  the  third  pair  of  rolls 
C  the  metal  begins  to  take  shape.  The  function  of  the  first 
three  pairs  of  rolls  is  to  manipulate  the  metal  into  the  right 
position  for  ftfrming  the  deep  grooves,  which  is  the  most  diffi- 
cult part  of  the  work.  The  work  done  by  the  fourth  pair  of 
rolls  D  is  the  forming  of  the  ends  of  the  section,  so  that  the 
last  three  pairs  of  rolls  have  only  to  "assemble"  the  shape. 

This  assembling  operation  is  started  in  the  fifth  pair  of 
rolls  E.  These  force  the  sides  of  the  strip  that  form  the  ends 
of  the  section  inward  toward  their  final  position,  and  in  this 
pair  of  rolls,  the  central  slot  or  cavity  is  finally  finished.    The 

sixth  and  sev- 
enth pairs  of 
rolls  F  and  G 
complete  the 
rolling  in  of  the 
sides  of  the 
strip.  The  sev- 
enth set  of  rolls 
completes  the 
closing  together 
of  the  sides  and 
at  the  same  time 
flattens  down 
and  smooths  out 
the  corners,  in- 
suring that  they 
are  of  the  right 
degree  of  sharp- 
ness and  square- 
ness. After  leav- 
ing the  rolls,  the 
strip  is  run 
through  another 
machine  that 
closes  in  the 
edges,  so  that 
one  edge  is 
locked  around 
the  opposite 
edge,  as  shown 
in  Fig.  1.  This 
machine  was  not 
really  necessary, 
as  the  operation 
could  just  as 
well  have  been  included  in  the  first  machine  if  the  designer 
had  so  desired.  The  machine  for  doing  this  work  is  about  five 
foot   in  length,  and   weighs  approximately   ISOO   pounds.     The 
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Fig.  4.     Diagram  showing  Progression  of  Metal  through  Rolls 


amount  of  power  required  for  driving  is  very  slight;  in  fact, 
it  can  easily  be  operated  by  hand,  and  when  power-driven  a 
2-inch  belt  can  be  used. 

When  these  strips  were  made  by  the  use  of  presses  and 
dies,  eight  operations  were  required,  and  there  was  a  limit 
to  the  length  of  strip  that  could  be  produced.  With  this  roll- 
ing machine,  the  length  that  can  be  produced  is  unlimited, 
and  the  finished  stock  emerges  from  the  machine  at  the  rate 
of  twenty-five  feet  per  minute.  A  slight  lubricant  is  applied  to 
the  stock  to  keep  the  surface  in  good  condition.  By  fitting  the 
machine  with  different  rolls,  it  is  possible  to  produce  almost 
any  shape  of  molding  or  metal  section. 

This  machine  was  built  by  the  Cadwell-Vernon  Co.  of  James- 
town, N.  Y.,  which  has  made  a  specialty  of  sheet-metal  forming 
by  rolling.  Patents  of  the  machine  are  pending  in  the  United 
States  and  Canada.  C.  L.  L. 

«     *     • 

THE   TECHNICAL   PRESS 

BY   A.  L,  HAAS- 

The  functions  filled  and  the  interests  served  by  a  paper  like 
Machinery  are  manifold.  Its  readers  are  in  occupations  which 
are  as  wide  as  the  entire  mechanical  engineering  field.  Every- 
one directly — or  for  that  matter  indirectly — connected  with 
the  trade  can  find  interest  and  profit  from  its  perusal.  There 
is  no  man,  whatever  his  position,  who  does  not  lose  ground 
unless  he  reads  at  least  one  technical  periodical  to  keep  him- 
self informed  in  regard  to  new  ideas  and  practice.  As  a  sup- 
plement to  a  restricted  field,  it  possesses  a  value  not  to  be 
lightly  disregarded. 

Access  to  every  text-book  printed  or  to  an  ideal  reference 
library  does  not  substitute  or  do  away  with  the  necessity  for 
a  live  technical  periodical.  The  mental  effort  needed  to  swal- 
low large  treatises  is  considerable,  and  it  may  be  said  that  in 
most  instances  they  are  shelved  for  reference  purposes.  It 
the  information  contained  came  in  monthly  "doses"  the  effort 
needed  to  digest  the  contents  would  be  considerably  lessened. 
This  does  not  in  the  least  belittle  the  field  an  authoritative 
book  serves,  but  the  serial  aspect  of  a  technical  journal  gives 
it  a  great  advantage  as  a  purveyor  of  knowledge.  Systematic 
reading  of  a  paper  liko  Maciiixeuy,  together  with  the  preserva- 
tion of  articles  in  which  the  reader  finds  interest,  will  at  a 
small  cost  build  up  a  library  of  technical  information  obtain- 
able In  no  other  manner.  Unlike  a  text-book,  the  matter  so 
obtained  has  been  pre-digested  before  filing  away,  and  has 
made  for  itself  a  memory,  so  that  mental  effort  is  lessened 
when  consultation  is  needed. 

If  the  "make  up"  of  Machinery  be  examined,  it  will  be  found 
that  the  question  of  preservation  of  the  more  important  arti- 
cles is  duly  considered  by  the  editor.  Almost  any  issue  will 
readily  subdivide  for  filing.  The  man  who  reads  a  live  techni- 
cal Journal  regularly  is  less  provincial  and  has  broader  views 
and  a  wider  mental  horizon  than  one  who  does  not.    He  sup- 

•  Address;    14G   Crowborough    Rond.    London.    S.    W..    England. 


plements  his  restricted  field  or  specialized  task  by  fuller  com- 
prehension. Even  casual  reading  of  matter  not  directly  or 
remotely  bearing  upon  the  reader's  work  stimulates  his  facul- 
ties and  helps  to  broaden  the  particular  corner  in  which  he  is 
confined,  making  him  feel  the  brotherhood  of  craft.  This  indirect 
benefit  is  probably  even  greater  than  a  direct  solution  of  a 
reader's  difficulty.  The  bond  created  between  a  good  technical 
journal  and  its  readers  is  of  a  particularly  intimate  nature, 
and  is  dependent  upon  both  paper  and  reader.  It  is  a  mutual 
service  that  is  rendered,  the  dependence  of  the  paper  upon  its 
readers  consisting  in  the  intonuatiou  and  help  afforded  by  the 
passing  along  of  experience. 

*     *     * 

SAMPLE  BOARD  FOR  FILES 
The  Cadillac  Motor  Car  Co.  of  Detroit,  Mich.,  recently  came 
to  the  conclusion  that  many  of  the  men  in  its  shops  were  work- 
ing at  low  efficiency  owing  to  lack  of  knowledge  concerning 
the  names  of  different  types  of  files.  In  many  cases  it  was 
thought  probable  that  the  man  knew  what  kind  of  file  he 
wanted  for  his  work,  but  in  ordering  it  from  the  attendant 
in  the  tool  supply  room,  wrote  the  wrong  name  on  his 
requisition  slip.  Then  when  the  file  was  given  to  him,  he 
did  not  wish  to  admit  his  error  and  so  took  it  out  to  the 
shop  and  did  the  best  work  he  could  with  it.  To  overcome 
this  difficulty,  a  sample  board  has  been  placed  outside  the 
window  of  each  tool  supply  room  on  which  there  is  a  complete 
set  of  files  with  the  proper  name  under  each  file.  With  this 
system  in  use,  the  workman  comes  to  the  tool  supply  room 
and  looks  at  the  board  to  determine  the  right  name  of  the  file 
that  he  wants  before  handing  in  a  requisition  slip.  As  a 
result,  he  is  sure  to  get  the  proper  file  for  his  work.     E.  K.  H. 


Sample  Board  pUced  outside  Tool  Supply  Room  Window  for  Onidance  of 
Workmen  In  ordering  Files 
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FRICTION,  HEAT  AND  WEAR 
The  engineer  of  a  well-known  firm  of  ball  bearing  manufac- 
turers was  recently  railed  in  to  confer  with  the  engineer  of  a 
coal  mining  corporation  concerning  the  suitability  of  ball  bear- 
ings for  installation  in  machinery  used  at  the  mines.  In  out- 
lining the  requirements  of  his  company,  the  mining  engineer 
said  that  the  feature  of  low  friction  losses  in  ball  bearings 
was  not  a  point  that  Interested  him  particularly,  because  he 
was  able  to  obtain  fuel  at  such  a  low  cost  that  increased 
mechanical  efficiency  was  of  minor  importance.  "What  we 
want,"  said  this  engineer,  "is  a  bearing  that  will  not  give 
trouble  from  heating,  and  that  will  have  a  sufficiently  long 
life  to  reduce  expenses  from  shut-downs  to  a  minimum." 

A  little  thought  will  show  that  this  man  had  overlooked  the 
fact  that  friction,  heat  and  wear  are  interrelated  phenomena, 
and  that  when  one  appears  it  is  a  sure  indication  that  the 
other  two  are  present.  The  experienced  millwright  who  finds 
a  bearing  with  a  tendency  to  become  heated  immediately  pro- 
ceeds to  look  for  the  cause,  because  he  knows  that  the  bearing 
is  consuming  an  unnecessary  amount  of  power  and  is  wearing 
excessively. 

•     *     • 

DESIGNING   MACHINERY   TO   BE 
ACCESSIBLE 

It  is  one  thing  to  design  a  machine  that  will  function  cor- 
rectly and  quite  another  to  design  one  that  will  function 
correctly  and  that  still  can  be  readily  erected  and  repaired. 
The  theoretical  designer  may  be  quite  competent  to  design  a 
machine  that  will  perform  its  function  so  long  as  everything 
is  working  right;  but  \vhen  repairs  are  needed  there  is  trouble 
for  the  repair  man.  He  may  find  that  half  the  machine  must 
be  torn  down  to  get  at  the  worn  part  requiring  repair  or  re- 
newal.   An  erector  who  had  years  of  experience  says: 

The  writer  is  an  erecting  machinist  at  present  engaged 
in  erecting  two  machines  which  were  never  designed — 
they  were  simply  thrown  together  haphazard.  The  situa- 
tions found  are  almost  beyond  belief.  Many  times  the  parts 
that  must  be  adjusted  are  so  made  and  located  as  to  render 
such  adjustments  all  but  impossible  or  involve  the  dis- 
mantling of  several  hundred  pounds  of  parts  where  it 
should  not  bo  necessary  to  take  any  apart.  Hours  and  days 
must  be  spent  to  accomplish  what  could  have  been  done  in 
a  few  minutes  bad  the  machines  been  properly  designed.     I 


have  been  erecting  machinery  for  ten  years  for  concerns  of 
international  fame,  but  never  have  I  found  such  a  variety 
of  impracticable  constructions  as  now  confront  me.  Of 
course  the  erecting  man  is  in  a  poor  position  to  object.  He 
is  the  last  in  the  line  of  men  and  has  to  take  whatever  U 
handed  him,  for  he  cannot  pass  it  on  to  the  next  fellow. 
Corrective  work  in  the  field,  however,  costs  high,  and  it 
would  seem  as  though  the  common  kinds  of  mistakes  so 
frequently  met  with  could  be  prevented  by  intelligent  su- 
pervision in  the  drafting-room  or  shop. 

The  remedy  for  such  conditions  as  are  briefly  described  in 
the  foregoing  is  to  insist  that  every  machine  designer  shall 
c  onsider  accessibility  an  important  feature  of  design.  Perhaps 
the  best  way  to  impress  that  idea  on  designers  would  be  to 
give  everyone  a  taste  of  erecting  and  repair  work  before  he  is 
allowed  to  do  independent  designing. 

*  «     • 

RECORDING   ENGINEERING   QUALIFI- 
CATIONS 

An  interesting  investigation  is  being  carried  on  at  the  pres- 
ent time  to  determine  the  relationship  between  the  records  of 
a  student's  work  in  an  engineering  college  and  his  actual 
qualifications  in  practical  engineering  work.  This  investiga- 
tion is  now  possible  because  some  of  the  largest  industrial  con- 
cerns in  the  country,  where  hundreds  of  engineering  graduates 
have  received  their  first  practical  training,  are  keeping  records 
of  the  manner  in  which  they  perform  their  duties.  In  each 
department  where  these  young  men  are  employed,  the  man 
in  charge  gives  the  graduates  certain  marks  for  accuracy, 
diligence,  punctuality,  general  character,  inventive  ability,  etc. 
If  the  student  works  in  a  number  of  departments,  the  various 
marks  for  each  qualification  are  added,  and  the  average  is 
recorded  as  a  fair  estimate  of  his  personality  and  ability; 
this  record  is  used  in  the  future  in  determining  the  kind  of 
work  for  which  the  young  engineer  is  best  fitted,  and,  of 
course,  also  for  deciding  whether  or  not  he  should  be  perman- 
ently employed  by  the  concern.  The  investigators  who  have 
compared  the  standing  of  students  at  the  universities  or  the 
engineering  colleges  with  their  performance  in  practical  engi- 
neering, have  been  given  access  to  these  records  kept  by  in- 
dustrial firms,  and  it  is  said  that  interesting  conclusions  have 
been  drawn  from  these  comparisons.  When  the  investigation 
is  completed,  the  results  will  be  published. 

An  interesting  fact  stated  in  this  connection  is  that  the 
investigators  have  found  that  different  colleges  develop  to 
a  very  marked  degree  different  qualifications  in  the  student; 
and  it  is  said  that  those  institutions  which  are  highly  or- 
ganized with  a  strong  man  at  the  head  and  of  somewhat  mili- 
tary regime,  turn  out  students  that  score  higher  in  accuracy 
than  in  inventive  ability,  while  those  institutions  where  the 
leadership  is  weaker  and  the  regime  less  rigid  show  a  higher 
percentage  in  the  development  of  originality  and  of  the  inven- 
tive faculties.  These  investigations  should  be  of  value  in 
determining  the  lines  along  which  educational  institutions 
should  develop  in  order  to  best  educate  young  men  to  meet 
the  requirements  of  practical  engineering.  The  investigations 
will  show  clearly  what  qualifications  are  the  most  valuable 
in  engineering  work  outside  of  the  college,  and  will  give  the 
educators  a  basis  on  which  to  develop  courses  that  will  meet 
the  requirements  of  the  industries.  The  rating  of  a  student 
in  his  college  studies  and  that  which  is  given  to  him  by  his 
first  employer  ought  to  show  some  similarity.  If  it  does  not, 
the  engineering  school  is  placing  too  high  a  value  on  certain 
qualifications  which  future  employers  do  not  esteem  very 
highly;  and  on  the  other  hand,  it  neglects  those  qualities 
which  in  practical  work  count  for  more.  This  condition  can 
be  improved  only  by  such  thorough  investigations  as  are  now 
being  made.  The  educators,  once  informed  of  the  mistakes 
made  in  the  past,  can  begin  to  shape  new  policies  which  will 
meet  the  demands  of  the  industries  more  satisfactorily. 

*  •     • 

The  need  for  efficiency  which  has  been  so  loudly  proclaimed 
throughout  the  country  for  several  years  has  had  a  great  deal 
of  influence  on  shop  organization,  but  it  has  hardly  been 
heeded  at  all  in  the  financial  and  selling  ends  of  business, 
where  it  is  needed  worse  than  in  the  shop. — H.  L.  Gantt,  in 
hulitstrial  Leadership. 
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RATING   OF  PUNCH   PRESSES 

The  rating  of  power  punch  presses  is  a  matter  upon  which 
practically  no  two  manufacturers  agree.  Some  rate  their 
presses  by  number,  the  number  used  bearing  a  certain  rela- 
tion to  the  diameter  of  the  crankpin.  For  instance,  when  a 
flywheel  press  has  a  crankpin,  say,  5  inches  in  diameter,  the 
rated  capacity  is  the  square  of  the  diameter,  or  25  tons  pres- 
sure. This  practice  is  followed  by  the  E.  W.  Bliss  Co.,  but 
the  number  given  to  the  press  does  not  always  indicate  its 
capacity,  which  depends,  to  a  certain  extent,  upon  the  gearing. 
Other  manufacturers  use  the  diameter  of  the  flywheel  and 
its  maximum  velocity  as  a  basis  upon  which  to  rate  the  capacity 
of  the  press.  Zeh  &  Hahnemann  Co.  uses  a  number,  the 
square  of  which  is  the  rated  capacity  of  the  press.  For  in- 
stance, a  No.  5  press  is  capable  of  exerting  a  pressure  of  25 
tons. 

The  Standard  Machinery  Co.'s  practice  is  to  calculate  the 
diameter  of  the  crankpin  in  practically  the  same  manner  as 
for  a  beam  supported  at  both  ends,  the  cross-section  of  the 
crankpin  being  determined  by  what  the  tonnage  would  be 
at  the  dead  point.  In  other  words,  the  dead  point  tonnage  is 
used  to  indicate  the  tonnage  of  the  press.  By  this  method, 
however,  the  tonnage  has  no  direct  relation  to  the  number 
given,  which  is  chosen  arbitrarily. 

The  Niagara  Machine  &  Tool  Works  divide  their  presses 
into  series  according  to  tonnage  and  general  construction.  The 
first  one  or  two  figures  of  the  press  number  indicate  the  series, 
and  the  last,  the  drive  used  on  the  various  machines  in  the 
series.  All  presses  whose  numbers  end  with  the  same  figure 
have  the  same  drive;  for  instance,  a  No.  4,  14,  34,  44  and  54 
all  have  a  No.  4  drive.  The  ram  pressure  exerted  by  the 
smaller  presses — up  to  100  tons  capacity — is  approximately 
equal  to  the  square  of  the  number  Indicating  the  drive.  For 
example,  a  press  with  No.  4  drive  would  exert  a  pressure  of 
16  tons.  This  rule  is  not  used  by  this  manufacturer  on  presses 
of  a  capacity  greater  than  100  tons  per  square  inch. 

The  Ferracute  Machine  Co.  divides  its  presses  into  series 
and  classes.  The  series  is  indicated  by  a  letter  and  the  class 
by  a  number,  which  also  indicates  the  capacity  of  the  press  in 
tons,  the  final  figure  showing  the  position  in  the  series.  For 
instance,  a  press  classified  as  "S-204"  would  be  a  stamping 
press  with  a  capacity  of  200  tons  pressure,  fourth  size;  a 
throated  stamping  press  of  the  same  capacity  would  be 
"ST-204";  and  a  double-acting  stamping  press  with  a  throated 
column  would  be  "STD-204."  This  system,  however,  is  not 
followed  universally  by  this  manufacturer,  distinction  being 
made  between  standard  and  special  presses.  In  special  presses, 
the  number  is  no  Indication  whatsoever  of  the  ram  pressure 
exerted  by  it. 

The  Toledo  Machine  &  Tool  Co.  rates  the  nominal  capacity  of 
the  press  in  tons  as  equal  to  three  and  one-half  times  the 
square  of  the  diameter  of  the  crankpin.  For  instance,  a  press 
having  a  2-inch  diameter  crankpin  would  exert  a  pressure  of 
14  tons.  These  ratings  are  based  upon  experiments  as  well 
as  calculations  and  are  tor  an  average  material,  such  as  0.45 
per  cent  carbon  steel  crankshafts.  These  pressure  capacities 
only  hold  true  for  limited  strokes  of  the  slide  and  where 
these  strokes  do  not  exceed  the  diameter  of  the  shaft;  in  cases 
where  the  strokes  are  greater  than  the  diameter  of  the  shaft 
the  torsional  stresses  to  which  the  shaft  is  subjected  have  a 
material  influence  upon  the  pressure  capacity.  The  preceding 
remarks  apply  only  to  shafts  that  are  driven  from  one  end; 
if  a  shaft  is  driven  from  both  ends  the  pressure  that  would 
be  exerted  would  be  double  that  secured  through  a  single 
driveshaft.  Another  factor  affecting  the  capacity  of  a  press  is 
the  period  through  which  it  operates  and  the  point  at  which 
the  pressure  is  to  be  exerted.  A  flywheel  press  can  only  exert 
the  pressure  at  the  bottom  of  the  stroke.  If  the  pressure  has 
to  be  continued  for  some  period  or  through  a  certain  distance 
gearing  must  be  resorted  to. 

The  American  Can  Co.  rates  the  nominal  tonnage  of  the 
press  from  the  strength  of  the  frame  and  crankshaft,  and 
establishes  a  standard  stroke;  any  increase  in  the  stroke 
changes  the  capacity  of  the  press.  In  cases  where  it 
is  necessary  to  use  the  blanking  dies  absolutely  flat,  as,  for 


example,  in  blanking  such  work  as  armature  disks,  a  press 
should  be  selected  which  will  exert  a  considerably  higher  pres- 
sure than  that  required  to  blank  a  piece  of  the  same  size 
when  a  shear  can  be  used  on  the  punch  or  die.  In  blanking 
dies  having  no  shear  edge,  the  strain  on  the  press  comes  at 
one  point,  and  is  not  gradual,  as  is  the  case  when  the  die  is 
sheared. 

In  the  absence  of  any  accepted  standard  of  press  rating, 
the  Baird  Machine  Co.  has  adopted  the  conventional  method 
of  using  arbitrary  numbers  for  its  line  of  presses.  This  con- 
cern obtains  samples  of  the  work  to  be  done  and  turns  them 
over  to  the  engineering  department  for  study  and  considera- 
tion. In  determining  the  size  of  press  required,  the  tooling 
method  is  always  taken  into  consideration.  Actual  tests  are 
then  made  to  determine  the  pressure  required  to  perform  the 
operation. 

In  numbering  open-back  presses,  the  Waterbury  Farrel 
Foundry  &  Machine  Co.  uses  an  arbitrary  system,  which  dates 
back  to  the  beginning  of  the  use  of  presses  in  the  Waterbury 
district.  For  instance,  a  No.  2  or  a  No.  3  press  means  a  press 
of  approximately  a  certain  weight  with  a  crankshaft  and  fly- 
wheel of  a  certain  size.  A  No.  3'/-!  press  is  practically  the 
same  as  a  No.  3  machine,  except  that  it  has  a  longer  frame, 
suitable  for  a  longer  stroke.  Practically  all  open-back  presses 
are  numbered  by  the  sizes  of  the  shafts  and  flywheels. 

The  pillar  line  of  presses  manufactured  by  this  concern  is 
rated  in  a  different  manner.  In  this  case,  the  number  of  the 
press  is  obtained  by  dividing  the  cross-section  area  in  square 
inches  in  one  upright  by  10;  hence,  a  No.  2  press  has  20  square 
inches  in  one  upright.  This  rating  is  based  on  the  assumption 
that  the  tension  is  2000  pounds  per  square  inch  of  section, 
so  that  a  No.  2  press  would  be  capable  of  exerting  a  pressure 
of  80,000  pounds,  or  40  tons. 

Toggle  presses  are  rated  according  to  capacity,  the  capacity 
being  determined  by  the  pressure  required  for  doing  the  same 
work  on  a  hydraulic  press,  as  indicated  by  a  pressure  gage. 
For  example,  suppose  that  the  maximum  capacity  rating  of  a 
toggle  press  is  100  tons;  this  means  that  the  press  will  per- 
form an  operation  requiring  a  total  pressure  of  100  tons  in  a 
hydraulic  press,  measured  by  the  gage.  It  has  been  the  ex- 
perience of  the  Waterbury  Farrel  Foundry  &  Machine  Co.  in 
designing  and  selling  presses  that  a  rating  according  to  ton- 
nage is  absolutely  valueless  from  the  standpoint  of  the  cus- 
tomer. Unless  the  customer  knows  what  unit  strain  was  al- 
lowed for  in  making  this  rating,  there  is  no  basis  of  com- 
parison. The  only  sate  figure  to  give  is  the  total  weight  of  the 
machine,  diameter  of  the  crankshaft  and  weight  of  flywheel. 

D.  T.  H. 
*     *     * 

TAKING  PHOTOGRAPHS  IN  SHOPS 

A  photograph  of  a  shop  interior  with  the  men  working,  in 
natural  poses,  is  extremely  diflicult  to  secure.  In  the  first 
place,  it  is  generally  necessary  to  give  long  exposures  or  to 
use  a  flashlight  if  an  instantaneous  exposure  is  made.  In  the 
second  place,  it  is  hard  to  get  workmen  to  act  naturally  when 
a  photographer  is  around.  Their  impulse  is  to  face  the  cam- 
era and  strike  an  attitude.  This  defeats  the  object  of  taking 
a  shop  interior,  especially  when  it  is  desired  to  show  processes 
or  the  manipulation  of  machines.  It  is  sometimes  necessary 
for  the  photographer  to  resort  to  a  trick  in  order  to  get  the 
result  wanted.  He  apparently  takes  the  picture,  and  then  tells 
the  men  to  resume  their  places,  whereupon  he  makes  the  ex- 
posure and  secures  the  natural  effect  desired — perhaps. 

If  workmen  would  consider  what  the  object  generally  is 
when  a  photographer  appears  in  their  midst,  they  would  con- 
centrate on  their  work  the  same  as  usual,  and  not  pose.  If 
they  gave  proper  consideration  to  the  matter,  they  would 
realize  how  ridiculous  it  is  for  men  in  working  clothes,  in 
the  grimy  atmosphere  of  a  shop,  to  have  their  pictures  taken 
at  attention.  Let  the  workman  attend  to  his  job,  and  the 
photographer  will  be  all  the  better  pleased,  and  he  himself 
will  be  better  pleased  when  he  sees  the  photograph;  it  will  ap- 
pear more  to  his  credit  if  he  seems  to  be  working  as  usual, 
and  not  standing  with  the  expression  on  his  face:  '"Here  I  am; 
ain't  I  handsome?" 


]HE  prL'coding  installments  of  this  article,  pul> 
lished  in  the  April  and  May  numbers  of  Ma- 
CHiNicuv,  described  step  by  step  the  machining 
operations  on  the  parts  of  the  Spanish  Mauser 
military  rifle.  The  principal  parts  treated  were: 
the  barrel,  receiver,  bolt,  magazine  and  trigger 
guard,  and  rifle  stock.  In  this  installment  the  assembling  and 
testing  operations  on  the  Spanish  Mauser  military  rifle  are 
taken  up,  and  the  equipment  and  number  of  operators  required 
to  turn  out  and  assemble  200  military  rifles  in  eight  hours  is 
specified. 

ASSEMBLING  AND  TESTING   OPERATIONS  ON    SPANISH 
MAUSER  MILITARY  RIFLE 

The  assembling  of  a  military  rifle  is  generally  done  on  the 
unit  group  system  similar  to  that  adopted  by  the  leading  ma- 
chine tool  builders.  The  various  components  of  the  rifle  are 
divided  into  groups,  such  as  the  barrel  and  assembly,  receiver 
assembly,  bolt  assembly,  magazine  and  trigger  guard  assem- 
bly, stock  assembly  and  miscellaneous  parts.  With  the  lay- 
out suggested  in  the  preceding  installments,  all  the  machining 
operations  should  so  complete  the  parts  that  no  filing  or  fit- 
ting is  necessary.  There  are 
cases,  however,  where  a  slight 
touch  of  the  file  is  necessary 
to  remove  the  upset  edges, 
particularly  on  soft  parts, 
which  have  been  caused  by 
the  parts  receiving  improper 
handling  during  transporta- 
tion from  one  department  to 
another.  Various  methods  arc 
used  for  transporting  the 
work  throughout  the  plant, 
and  arranging  it  in  the  most 
convenient  order  for  the  as- 
sembler. Probably  the  most 
advanced  method  is  to  use  the 
truck  or  conveyor  system,  and 
have  an  open  aisle  running 
down  the  length  of  the  as- 
sembling floor.    The  parts  are 


Fig.   67.     Sotting  the  Sights  in  Line  with  the  Axis  of  the  Barrel 


handled  on  the  conveying  gravity  system  or  by  wheel  trucks, 
and  held  on  benches  before  the  assembler.  For  additional  de- 
tails on  machines  and  fixtures  used  and  production,  see  Table 
XXXIX. 

Uitrnition  1:  Barrel  Proof  Test. — This  test  is  made  on  every 
barrel  previous  to  browning,  by  using  an  overcharged  cart- 
ridge, capable  of  producing  a  maximum  chamber  pressure  one- 
third  greater  than  the  maximum  pressure  obtained  with  a  reg- 
ular service  cartridge.  Before  making  this  test  it  is  the 
practice  of  some  governments  to  assemble  the  sight  bases,  and 
also  to  leave  the  cartridge  chamber  0.002  inch  smaller  than 
the  finished  size.  For  proof  testing,  the  barrel,  receiver  and 
bolt  are  assembled,  the  action  being  completed  with  "stand- 
ard" components  used  for  that  purpose.  The  barrel  is  clamped 
rigidly  in  a  special  fixture,  and  the  tester  is  protected  by  hav- 
ing the  testing  device  enclosed  in  a  heavy  shield.  After  test- 
ing, the  barrel,  receiver  and  bolt  are  examined  to  see  that 
they  are  sound.  The  chamber  is  then  reamed  to  the  required 
size  in  a  hand  reaming  fixture. 

Operation  2:  Tin  Ifeats  on  Barrel  for  Front  and  Rear  Sight 
Bases. — This  consists  in  depositing  a  low  melting  point  solder 
on  those  portions  of  the  bar- 
rel where  the  sight  bases  are 
to  be  located. 

Upcration  .?.•  Press  on  and 
Sweat  Hear  and  Front  Sight 
Bases  on  Barrel. — In  perform- 
ing this  operation,  the  barrel 
is  held  in  a  special  fixture  in 
such  a  manner  that  the  reg- 
istering point  previously 
marked  to  line  it  up  with  the 
receiver  is  located  definitely. 
Then  the  sight  bases  are  lo- 
cated in  relation  to  this  mark 
by  a  special  device  in  the  fix- 
ture. Operating  handles  are 
then  moved  to  force  the  sight 
bases  on  the  barrel,  after 
which  a  bunsen  burner  is  ap- 
plied to  the  barrel   until   the 
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solder  paste  is  melted.     The  burner  is  then  removed  and  the 
solder  allowed  to  set  before  removing  the  barrel. 

Operation  .);  Drill  and  Countersink  Locking  Screw  Holes  in 
Sight  Bases.— This  operation  is  accomplished  on  a  two-spindle 
sensitive  drilling  machine,  using  a  special  fixture  for  holding 
the  barrel.     A  combination  drill  and  countersink  is  used. 

Operation  5:  Fit  and  Assevihle  Front  Sight. — This  is  a  bench 
operation,  and  consists  in  fitting  the  front  sight  into  the  slot 
in  the  front  sight  base.  As  the  front  sight  must  be  a  good 
driving  fit  in  the  base,  it  is  left  a  little  large  and  then  fitted 
to  drive  in.  The  operator  simply  locates  it  in  approximately 
the  correct  position,  as  it  is  located  accurately  in  a  subsequent 
operation. 

Operation  6:  Fit  and  Assemble  Rear  Sight  Leaf  Spring,  Leaf, 
Slide,  and  Catch. — This  is  also  bench  work  and  consists  in 
first  fitting  the  leaf  spring  in  the  rear  sight  slide  base,  then 
putting  in  the  screw,  then  fitting  the  leaf  to  the  projections  on 
the  sight  base  and  driving  in  the  fulcrum  pin;  after  this  the 
slide  is  fitted  to  the  sight  leaf  and  the  stop  screw  inserted 
in  the  top  right-hand  corner.  The  slide  catch  is  then  fitted  and 
the  pin  driven  in.  These  parts  must  work  freely  when  fitted 
in  place. 

Operation  7:  Assemble  Sear  and  Trigger. — This  consists  in 
simply  putting  the  trigger  in  the  sear  slot,  driving  in  the  trig- 
ger pin  and  then  inserting  the  sear  spring.  As  all  of  these 
parts  have  been  hardened,  no  fitting  is  necessary. 

Operation  8:  Fit  and  Assemble  Retairiing  Bolt. — This  con- 
sists in  fitting  the  retaining  and  ejector  bolt  spring  into  the 
retaining  bolt  body,  inserting  the  ejector  and  trying  the  ful- 
crum screw  in  the  threaded  hole. 

Operation  9:  Asseinble  Sear  and  Retaining  Bolt  to  Receiver. 
— This  consists  in  putting  the  sear  over  the  fulcrum  point  on 
the  receiver  and  then  driving  in  the  pin,  and  in  doing  the  same 
with  the  retaining  bolt,  except  that  a  screw  instead  of  a  pin 
is  inserted.  No  fitting  is  necessary  because  all  parts  have  been 
hardened. 

Operation  10:  Fit  and  Assemble  Extractor  and  Extractor 
Collar  to  Bolt.— This  operation  consists  first  in  expanding  the 
extractor  collar  and  placing  it  over  the  groove  in  the  bolt, 
then  locking  the  projections  on  the  extractor  collar  into  the 
corresponding  locking  grooves  in  the  extractor  and  moving 
it  back  and  forth  to  see  that  it  operates  freely. 

Operation  11:  Assemble  Striker,  Main  Sjning,  Bolt  Plug, 
Safety  Lock  and  Cocking-piece  to  Bolt. — This  consists  first  in 
putting  the  main  spring  on  the  striker;  then  the  striker  is 
held  in  a  special  fixture  and  the  bolt  plug  forced  on  to  com- 
press the  main  spring.  The  cocking-piece  is  then  put  on  and 
given  a  half  turn,  locking  it  in  position.  Before  the  cocking- 
piece  is  put  on,  however,  the  safety  lock  must  be  put  in  place 
in  the  bolt  plug.  This  assembled  member  is  then  placed  m 
the  bolt  and  the  bolt  plug  screwed  into  the  end  of  the  bolt 
and  brought  into  proper  alignment.  As  all  of  these  parts  have 
been  hardened,  no  filing  should  be  necessary. 

Operation  12:  Asse7nble  Bolt  to  Receiver. — This  operation 
consists  simply  in  inserting  the  bolt  in  the  receiver  and  run- 
ning it  back  and  forth  a  few  times  to  see  that  it  fits  properly 
and  that<thc  locking  lugs  on  the  bolt  agree  with  the  cam  sur- 
face on  the  rear  end  of  the  re-eivor  and  the  cam-locking 
projections. 

Operation  liS:  .'\sscmblc  Magazine  Floor-plate  Catch.  Spring, 
Platform  and  Floor-plate  to  Magazine  and  Trigger  Guard. — 
This  consists  first  in  placing  the  spring  over  the  magazine 
floor-plate  catch ;  then  this  member  is  inserted  in  the  hole  in 
the  magazine  and  trigger  guard,  and  the  retaining  pin  is 
driven  in.  The  magazine  spring  is  then  slipped  into  the  plat- 
form and  floor-plate,  the  latter  inserted,  and  the  floor-plate 
locked  in  position. 

Operation  l.'i:  Assemble  Stock  Mortise  Band  to  Receiver  and 
Receiver  Assembly  to  Barrel.- — This  operation  consists  in  plac- 
ing the  mortise  band  on  the  front  end  of  the  receiver  and 
screwing  the  barrel  into  the  receiver;  a  special  fixture  is  de- 
signed for  this  purpose,  the  indicating  points  on  the  barrel  and 
receiver  being  made  to  match  up  with  each  other. 

Operation  In:  Assemble  Butt  Sling  Stcivel  in  Block  and 
Drive  in  Locking  Pin. — This  is  accomplished  in  a  special  bench 


fixture  provided  with  a  lever  for  offsetting  the  ends  of  the 
swivel  so  that  it  can  be  inserted  in  the  holes  in  the  block. 
The  retaining  pin  is  then  driven  in. 

Operation  16:  Assemble  Lower  Band  and  Spin  Over  End  of 
Swivel  Screw. — This  consists  in  inserting  the  swivel  in  the 
slot,  inserting  the  screw,  and  screwing  on  the  nut.  The  as- 
sembled member  is  then  placed  under  a  rivet  spinning  machine 
and  the  end  of  the  screw  spun  over. 

Operation  17:  Press  Rear  Guard  Screw  Bushing  into  Stock. — 
This  is  accomplished  under  a  special  bench  or  foot  press. 

Operation  IS:  Assemble  Miscellaneous  Parts  to  Stock. — In 
this  operation  a  clearance  hole  is  first  drilled  for  the  retain- 
ing bolt  fulcrum  screw;  then  the  butt  plate  is  located  on  the 
butt  end  of  the  stock,  and  the  two  screws  are  inserted.  The 
butt  sling  swivel  block  is  then  placed  in  position  and  the  two 
screws  are  inserted.  The  upper  and  lower  band  spring  catches 
are  then  driven  into  the  stock,  the  upper  band  nose  plate  put 
on  and  the  retaining  pin  driven  in. 

Operation  19:  Assemble  Barrel,  etc.,  to  Stock. — This  opera- 
tion consists  first  in  inserting  the  barrel,  receiver  and  bolt 
assembly  in  the  grooves  in  the  stock  in  the  proper  position, 


TABLE  XXXIX. 


ASSEMBLING  AND  TESTING  OPERATIONS 
ON   A  MILITARY  RIFLE 


■- 

- 

1 

Operation 

Uachlne  Used 

b 

11 

o 

I 

IS 

1 

1    Barrel   proof   test 

Spec,    testing 

ait. 

Bench    Art. 

10* 

2    Tin    scats   on   barrel    for    front    and 

Bench    work 

so 

rear  sight  bases 

Solder  paste 

3 

Press  on  and   sweat  rear  and   front 

.sight   bases   on    barrel 

Bench    work 

Bench    flit. 
Bonsen  burner 

30 

4 

Drill  and  countersink  locking  screw 
holes  in  sight  bases 

Two-splndle 
sensitive    drill, 
mach. 

Spec.    flit. 

50 

5 

Fit  and  assemble  front  sight 

Bench  work 

Bench    vise, 
files,   etc. 

40 

6 

Fit    and    assemble    rear    sight    leaf 
spring,    leaf,    slide   and    catch 

Bench  work 

Bench   vise, 
ales,    etc. 

20 

7 

Assemble  sear  and  trigger 

Bench  work 

100 

8 

I'lt  and  assemble  retaining  I)Olt 

Bench  work 

60 

9 

Assemble  sear  and   retaining  bolt  to 

Bench  work 

45 

10 

Fit     and     assemble     extractor     and 
extractor  collar   to   bolt 

Bench  work 

Bench   vise, 
flies,  etc. 

40 

11 

Assemble  striiier,    main   spring,   bolt 
pluB.    safety   locis   and   coclsing-plece 

to   l)Olt 

Assemble   bolt    to    receiver 

Bench  work 

40 

12 

Bench  work 

Bench   work. 

45 

flies,    etc. 

13 

Assemble  magazine  floor-plate  catch. 

Bench  work 

Bench    vise. 

SO 

spring,    platform    and    floor-plate    to 

etc. 

30 

magazine  and   trigger  guard 

14 

Assemble  stock   mortise  band  to  re- 
ceiver    and     receiver     assemlily     to 
barrel 

Bench  work 

Spec,    assemb. 
Bit. 

20 

15 

Assemble  butt  sling  swivel  in  block 
and  drive  in  locldng  pin 

Beach  work 

Spec,    assemb. 
flit. 

60 

18 

Assemble  lower  band  and  spin  over 
end  of  swivel   screw 

Riveting  mach. 

45 

17  1  Press     rear    guard     screw     bushing 

Spec,  arbor 

Spec.    flit. 

100 

into  stock 

press 

18 

Assemble     mlscellaneons     parts     to 
stock 

Bench  work 

30 

19 

Assemble   barrel,    etc.,    to   stock 

Bench  work 

25 

20 

.Assemble      magazine      and      trigger 
guard   assembly  to  stock 

Bench  work 

2S 

21 

General   inspection    for  action 

Bench  work 

40 

— 

Test  and   aUgn   sights 

Spec,    testing 
mach. 

Spec,    cross- 
hair sighting 
rod  and  target 

10* 

23 

Final   firing    test 

Spec,   testing 

Target 

10* 

mach. 

ilmh 

n^ 

then  turning  up  the  rear  sight  leaf  and  inserting  the  hand 
guard  over  it  and  under  the  stock  mortise  band.  The  lower 
band  is  then  slipped  over  the  stock  and  driven  over  the  lower 
band  spring  catch,  after  which  the  upper  band  is  inserted 
likewise  and  driven  into  position.  The  cleaning  rod  is  then 
placed  in  the  cleaning  rod  clearance  hole  in  the  stock  and 
screwed  down  into  the  nut,  which  is  a  projection  of  the  lower 
band  spring  catch. 

Operation  20:  Assemble  Magazine  and  Trigger  Guard  As- 
sembly to  Stock. — This  consists  in  placing  the  magazine  and 
trigger  guard  assembly  in  the  opening  in  the  stock  and  put- 
ting in  the  rear  and  front  screws. 

Operation  21:  General  Inspection  for  Action. — This  consists 
in  a  careful  inspection  of  all  the  working  parts  of  the  rifle 
to  see  that  they  work  freely  and  without  obstruction,  and  that 
every  part  has  been  assembled  in  its  proper  position. 

Operation  22:  Test  and  Align  Sights. — There  are  several 
methods  in  use  for  testing  the  alignment  of  rifle  sights.     The 
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TABLE  XL.     EQUIPMENT   AND  OPERATORS  REQUIRED  TO 
TURN  OUT  20O  MILITARY  RIFLES  IN   EIGHT  HOURS 


-i 

T 

Name  of   Eijulpment 

size  or   Type 

1 

=; 

CntOng-ott  machines 

.No.   5 

2 

1 

2 

•Ktllea"    punch   prens    (geared) 

-No.   .-, 

2 

J 

2 

■■stlleB"   punch    press    (flywheel) 

.No.    5 

3 

\ 

Board    drop-hammer 

8U0-|K>und 

8 

S    ; 

Ikmrd    drop-hammer 

1200- pound 

3 

2 

3 

Trimming  press 

-No.     .'. 

11 

v 

Power  forging  machine 

2-lnch 

1 

1 

Lincoln   type  milling   machine 

11  by  38-lnch 

15 

2^ 

10 

Lincoln   type  milling  machine 

Tii    by   32-lnch 

05 

30 

Uand     mining    machine 

.No.   0   Whitney 

»0 

72 

10 

Profiling  machine 

.No.     13    one-splndle 

18 

1? 

4 

ProflUng  machine 

.No.  14  two-splndle 

18 

15 

Spline   milling   machine 

Special 

VS 

5 

Horizontal  splhilng  machine 

Two-head 

.1 

3 

Vi-rti<al     l.cni-li     sliaving     maclilne 

Pratt   &   Whitney 

S 

7 

Oscillating  milling  machine 

llendey 

1 

1 

Broaching   machine 

No.    1    Lapolnte 

1 

1 

Broaching   machine 

No.   3   Lapolntc 

2 

1 

-  4 

Broaching  machine  (duplex) 

No.    3    Lapointe 

2 

1 

Plain    milling    machine 

.No.   -1 

1 

1 

Thread    milling    machine 

Internal 

1 

2 

Thread    milling    machine 

External 

2 

2 

Horizontal  radial  drilling  machine 

No.   1   Uockford 

1 

1 

Butt    welding    machine 

.No.  2-A 

2 

1      . 

Turret    lathe 

Much 

13 

10 

Turret   lathe 

IVj-lnch 

8 

6 

Hand  screw  machine  with   thread 

^B-lnch 

3 

2 

chasing  attachment 

Multl-spindle    auto,    screw    maeh. 

1  "4 -Inch 

4 

2 

One-spindle   auto,    screw    mach. 

.No.    00   B.    &   S. 

1 

1 

-  6 

One-spindle    auto,    screw    mach. 

.No.    0    B.    &   S. 

1 

1 

One-splndle    forming   and 

No.    00    B.    &    S. 

1 

1 

cuttlngoft  mach. 

Screw  shaving  machine 

No.     1 

2 

2 

Screw  slotting  machine 

Special 

1 

1 

Engine   lathe 

14-lnch 

8 

6 

Barrel    turning   lathe 

.Multi-tool    type 

9 

2 

Double-head   centering   machine 

Whiton 

1 

1 

Gun    barrel    drilling    machine 

Tivo-splndle 

11 

3 

-  5 

Pistol    barrel    drilling    machine 

Two-spindle 

3 

1 

(jun   barrel   reaming   machine 

Two-splndle 

8 

3 

Gun   barrel   chambering   machine 

Special 

10 

8 

Oun    barrel    rifling    machine 

Horizontal 

21 

5 

Cylindrical   grinding   machine 

10    by    36-lnch 

4 

3 

Disk    grinder 

Grinding    wheel    stand 

1 

1 

Vertical   surface   grinder 

Hlanchard 

2 

2 

Sensitive    drilling    machine 

One-splndle 

2 

2 

Sensitive  drilUng   mncUine, 

Two-spindle 

9 

7 

one  with   tap.   att. 

Sensitive    drilling    machine 

Three-splndle 

6 

5 

-  5 

Sensiitive    drilling    machine 

Pour-spindle 

3 

Sensitive    drilling    machine 

l-'ive-splndle 

2 

Sensitive    drilling    machine 

.Six-spindle 

2 

Vertical  drilling  machine 

One-splndle 

1 

Bench    l»ending    machine 

Special 

Ml 

Bench  tapjilng  machine 

Special 

IM, 

Pollsliing    lathe 

Bench    No.    3 

2"o 

17 

Polishing    lathe 

Stand    No.    3 

20 

17 

3 

Tumbling    barrel 

Abbott 

% 

Sensitive   drilling    machine 

Two-splndic 

1      ^ 

Engraving    machine 

1-A    Gorton 

2 

Riveting    machine 

Grant 

H 

3 

Marlilng  machine 

Noble   &    Westbrook 

2 

Miscclliineons   Hwls   and   Oxtures 

Bench   vise 
Spec.    flxt. 

14 

rhronograph   and  llstures 

Special 

18 

Inspecting  fixtures  and  gages 

24 

Barrel    straightening    fixtures 

6 

Browning   oven 

4 

Annealing   furnaces 

Barrel 

1 

Annealing  furnaces 

3 

Pickling   baths 

6 

-  3 

Cyanide   pots 

1 

Hardening    furnaces 

4 

Niter    baths 

!!'.!!! 

5 

Bluing    furnaces 

"American    Gas" 

1 

oldest  is  to  hold  a  rifle  in  a  i 

Qacliine  rest  and  ■ 

,et  t 

le  sig 

hts 

by  actually  firing  loaded  cartridges  at  a  target  located  about 
180  feet  from  the  muzzle  of  the  gun.  This  method  of  setting 
the  sights,  of  course,  has  the  defect  that  the  inspector  cannot 
always  be  sure  that  the  axis  of  the  barrel  and  the  sights  are 
parallel,  because  there  may  be  some  defects  in  the  ammunition 
used.  The  latest  and  no  doubt  the  most  practical  method  of 
aligning  the  sight  is  shown  in  Fig.  67.  This  method  of  set- 
ting the  sights  makes  use  of  a  special  sighting  tube  known  as 
a  "star  gage,"  which  is  made  from  a  bar  equal  in  diameter 
to  the  bore  of  the  rifle  and  drilled  through  from  one  end  to 
the  other.  In  one  end  a  small  peep  sight  hole  is  drilled,  and 
in  the  other  a  larger  hole,  across  which  are  two  wires  meet- 
ing at  the  center  in  the  axis  of  the  rod.  This  sighting  device 
is  placed  in  the  bore  of  the  barrel,  the  bolt  mechanism  being 
removed,  and  one  operator  sights  it  so  that  the  cross  wires 
coincide  with  the  cross  marks  on  the  target  which  is  placed 
at  a  distance  of  75  feet  from  the  muzzle  of  the  rifle  and  illumi- 
nated. The  other  operator  adjusts  tlie  machine  rest  until 
the  cross  wires  in  the  sighting  device  and  the  target  exactly 
coincide.  The  fixture  is  then  clamped,  and  the  front  sight 
aligned  with  the  target.  When  this  is  made  to  coincide  with 
the  target,  a  cold  chisel  is  used  to  make  a  cross  mark  on  the 
Bight  and  sight  base.     This  effectively  locates  the  two  mem- 


bers and  at  the  same  time  holds  them  rigidly.  By  this  method 
of  sighting,  it  will  be  seen  that  the  ammunition  does  not  enter 
Into  the  problem  at  all. 

Operation  23:  Final  Firing  Test.— Tea  per  cent  of  all  rifles 
are  tested  by  actual  firing,  the  target  being  located  600 
yards  from  the  muzzle.  The  rifle  is  held  in  a  machine  rest 
designed  to  approximate  the  conditions  it  is  ordinarily  fired 
under  as  regards  points  of  support,  recoil,  etc.  At  this  dis- 
tance nine  out  of  ten  shots  must  hit  within  a  two-foot  circle. 
The  rifle  is  then  given  a  general  inspection  and  is  finally 
packed  ready  for  shipment. 

In  addition  to  the  tests  previously  outlined,  a  military  rifle 
must  also  pass  through  several  other  tests,  viz.,  an  endurance 
test,  dust  test,  rust  test  and  defective  cartridge  test.  Of 
course  each  barrel  or  rifle  does  not  require  to  be  tested,  and 
generally  one  rifle  out  of  a  consignment  decided  upon  by  the 
government,  and  which  differs  in  various  countries,  is  tested. 

Endurance  Test. — The  endurance  test  is  made  with  several 
rifles,  firing  5000  rounds  in  forty  lots  of  100  rounds  each,  and 
two  lots  of  500  rounds  each.  At  various  stages  of  the  en- 
durance test,  the  ballistic  qualities  of  the  rifle  are  tested  by 
firing  for  velocity  and  accuracy,  and  the  working  of  the  mech- 
anism is  tested  for  rapidity  of  fire. 

Dust  Test. — The  dust  test  is  not  specified  by  all  the  govern- 
ments. The  United  States  Government,  how^ever,  requires  the 
Springfield  rifle  to  pass  this  test.  It  is  handled  in  the  fol- 
lowing manner:  With  the  breech-block  closed,  the  rifle  is  sub- 
jected to  a  blast  of  fine  sand  for  two  minutes;  flrst  with  the 
magazine  empty  and  again  with  the  magazine  filled  with  cart- 
ridges. The  surplus  sand  is  removed  after  each  blast  by  blow- 
ing or  wiping  and  by  tapping  the  butt  and  muzzle  of  the  rifle 
on  the  ground.  The  rifle  then  must  be  capable  of  operating 
freely  as  a  single  loader  and  as  a  magazine  rifle. 

Rust  Test. — Most  modern  military  rifles  are  given  what  is 
known  as  a  rust  test.  The  rifle  is  first  thoroughly  cleansed, 
and  all  oil  and  grease  removed  by  washing  in  hot  soda  water. 
The  muzzle  and  chamber  of  the  barrel  are  then  corked  and  the 
rifie  is  immersed  in  a  saturated  solution  of  sal-ammoniac  and 
then  exposed  to  a  damp  atmosphere  for  forty-eight  hours. 
The  accumulated  rust  must  not  prevent  operation. 

Defective  Cartridge  Test. — In  order  to  test  the  strength  of 
the  extractor,  defective  cartridges  are  fired  from  the  rifle. 
Several  cartridges  are  cut  through  at  the  head,  others  at  the 

TABLE  XLI.     EQUIPMENT  AND  OPERATORS  REQUIRED  TO 

TURN  OUT  200  MILITARY  RIFLE  STOCKS  AND  HAND 

GUARDS  IN  EIGHT  HOURS 


Is     2?' 


Planing    and    jointing    machine 

Four-roll   surface   planer 

Trimming   saw 

Bqualizing  saw 
Band  sawing  maeblne 
Horizontal  boring  maeblne 
Horizontal  boring  machine 
Horizontal  l>oring  machine 
Gun  stock  copying  lathe 
Semi-automatic  gun  stock  lathe 

Spotting  machine 

Inletting   and    bwlding   machine 

Inletting    and    btniding    machine 

Inletting   and    drilling    machine 

Inletting    and    drilling   machine 

Inletting   and   bedding   machtne 

Combination     vertical     profiler    and 

trimming  saw 

Vertical  shapor 

Grooving    machine 

Mortising  machine 

Shaping    machine 

Polishing    lathe 

Gaining    machine 

Oil  dipping  tank 

Hand    tools,    etc. 

Inspection  fixtures  and  gages 


IG-lnch 

24-lDcb 

One-bead 

Double-ended 

SC-lncb 

Two-spindle 

One-spindle 

Two-spind.  oppofiins 

Special 

Special 

Spec,    horli. 

Six-splndle 

Flve-splndle 

Four-Bptnd.   spec. 

Three-splndle 

Spec,  band  caard 

Special 

Two-splndle 

Special 
No.    1    special 
Special  borU. 

Special 
No.   1   special 

Special 


1 

H 

Vt 

V, 

1 

H 

S 
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^      1 

2       1 

1 

K 

<> 

U 

U 
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2 

1 

2 

5 

ilachinfry 


extractor  groove,  and  others  are  split  through  their  entire 
length.  These  are  fired,  and  if  the  extractor  removes  them 
satisfactorily   from   the  chamber,  the  rifle  passes   inspection. 

EQUIPMENT    AND    OPERATORS    REQUIRED    TO    TURN    OUT 
AND  ASSEMBLE  200  MILITARY  RIFLES  IN  EIGHT  HOURS 

The  problem  of  equipping  a  plant  to  turn  out  200  modern 
military  rifles  in  eight  hours  is  an  enormous  proposition.    In 
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the  first  place,  to  pass  inspection  a  modern  military  rifle  should 
go  together  without  any  hand  fitting  or  filing.  Consequently 
great  care  must  be  exercised  in  the  laying  out  of  the  various 
operations,  using  the  same  bedding  or  locating  points  for  hold- 
ing and  gaging  the  work.  Tables  XL  and  XLI  give  some  idea 
of  the  equipment  necessary.  This  includes  such  machines  as 
punch  presses,  forging  machines,  drop-hammers,  Lincoln  type 
milling  machines,  hand  milling  machines,  profilers,  spline  mill- 
ing machines,  drilling  machines,  etc.,  and  the  necessary  equip- 
ment for  turning  out  the  stock  and  hand  guard. 

In  making  a  total  estimate  of  the  production  figures  given 
in  the  preceding  tables  covering  the  operations  on  the  sixty- 
two  parts  of  a  Spanish  Mauser  military  rifle,  it  has  been  as- 
certained that  the  actual  man-hours  required  to  turn  out  a 
single  rifle  is  sixteen.  This  does  not  include  the  labor  on  the 
bayonet,  scabbard,  or  strap,  whith  would  probably  increase 
the  man-hours  to  seventeen  or  slightly  more.  For  a  plant  of 
this  size,  the  actual  number  of  employes,  not  including  the 
engineering  and  office  force,  would  be  slightly  over  400  ma- 
chine operators;  fourteen  foremen  for  manufacturing  depart- 
ment; twenty-one  sub-foremen;  fourteen  tool  repair  men; 
eleven  clerks;  twenty-five  inspectors  and  chief  inspectors; 
eight  laborers;  fifteen  to  twenty-five  toolmakers  (for  up- 
keep of  tools  only).  The  majority  of  sub-foremen  are  pro- 
ducers, as  they  are  over  gangs  and  are  working  foremen  set- 
ting up  the  machines  and  directing  the  work  of  other  opera- 
tors while  their  own  machines  are  working.  The  total  number 
of  operations  on  a  Spanish  Mauser  military  rifle  is  in  the 
neighborhood  of  757,  which  includes  machining,  polishing, 
heat-treating,  assembling,  testing,  etc. 

The  stock  and  hand  guard  can  be  turned  out  in  1%  man- 
hour,  by  using  the  special  equipment  outlined  in  Table  XLI. 
In  calculating  the  number  of  machines  required  to  turn  out 
any  particular  part,  it  is  necessary  to  make  allowance  for 
breakdowns  and  for  the  time  required  to  change  over  from 
one  job  to  the  next;  both  of  these  items  vary  with  the  type 
of  machine.  For  instance,  the  time  required  to  change  over 
from  one  job  to  the  next  on  a  sensitive  type  drilling  machine 
is  much  less  than  the  time  required  to  change  over  an  auto- 
matic screw  machine;  and  a  Lincoln  miller  is  likely  to  be  out 
of  order  a  much  greater  proportion  of  the  time  than  a  pro- 
filing machine.  This  makes  it  necessary  to  handle  each  case 
separately,  so  that  the  type  of  machine  and  other  factors  can 
be  taken  into  consideration.  To  take  care  of  breakdowns, 
from  10  to  25  per  cent  is  added  to  all  types  of  machines  over 
and  above  the  calculated  number. 
*     •     • 

COPPBRLESS  MACHINERY  IN  GERMANY 
The  war  has  caused  a  great  shortage  of  copper  for  other 
uses  than  those  of  martial  character  in  Germany.  Electrical 
firms  in  that  country  have  been  constructing  transformers  hav- 
ing zinc  windings  for  some  time  past,  and  are  now  engaged 
In  the  production  of  generators  and  motors  with  windings 
made  entirely  or  partly  of  zinc  and  commutators  of  steel. — 
Electrical  licvicw  and  Western  Electrician. 


TESTING   HARDNESS   OF  RIFLE   PARTS 

BY    A.  F.  SHORE- 

In  order  that  a  military  rifle  may  stand  up  to  the  rough 
usage  incident  to  service  in  war,  it  is  necessary  not  only  that 
it  be  strongly  constructed,  but  also  that  the  various  parts  be 
made  from  suitable  materials  of  the  correct  hardness  and  elas- 
ticity. As  the  working  members  of  the  rifle  are  subject  to  con- 
siderable wear,  it  has  been  found  necessary  to  heat-treat  such 
parts  as  the  receiver,  bolt,  trigger,  sear,  etc.  It  is  doubtful 
if  the  hardness  of  these  parts  has  ever  been  standardized.  It 
does  not  require  a  very  careful  investigation  to  see  that  the 
working  members  of  a  military  rifle  are  not  subjected  to  the 
same  conditions  of  service,  and  consequently  should  be  of 
varying  hardness  and  tensile  strength.  The  rifle  barrel  is  a 
good  case  in  point.  In  the  rifle  barrel  the  stress  caused  by  the 
explosion  of  the  powder  in  the  cartridge  is  greatest  at  the 
breech  end,  which  calls  for  an  enlargement  of  the  barrel  at 
this  point. 

Hardness  of  the  Rifle  Barrel 

A  satisfactory  rifle  barrel  must  meet  two  requirements: 
first,  it  must  be  capable  of  withstanding  the  enormous  pressure 
e-xerted  by  the  explosion  of  the  powder  in  the  chamber,  which 
in  the  Springfield  rifie  is  about  44,000  pounds  per  square  inch; 
second,  it  must  be  capable  of  withstanding  the  erosive  effect 
of  the  gases  formed  when  the  powder  in  the  cartridge  case  is 
exploded.  Erosion  is  caused  by  the  heated  explosive  gases 
moving  with  high  velocity  under  great  pressure.  These  gases 
attack  the  walls  of  the  bore,  which  are  probably  softened  by 
the  heat,  and  cut  irregular  channels  in  the  metal,  destroying 
the  surface  of  the  bore  and  rifling.  Erosion  is  greatest  at  the 
seat  of  the  bullet  immediately  in  front  of  the  cartridge  case 
and  extends  forward  into  the  barrel  for  several  inches.  Be- 
yond this,  the  walls  of  the  bore  are  practically  unaffected.  It 
is  therefore  evident  that  the  hardness  of  the  barrel  is  not  as 
important  a  consideration  as  its  ability  to  resist  the  pressure 
and  erosive  effect  of  the  gases. 

Many  experiments  have  demonstrated  the  fact  that  alloy 
steels  which  can  be  employed  satisfactorily  to  resist  the  breech 
pressure  do  not  prolong  the  life  of  the  rifle  barrel  because 
they  are  not  capable  of  resisting  erosion.  It  has  also  been 
demonstrated  that  plain  carbon  steel  of  the  correct  physical 
properties  makes  a  much  more  satisfactory  barrel  than  nickel 
steel  or  other  alloys.  A  steel  which  has  come  into  prominence 
for  use  in  rifle  barrels  is  known  as  "smokeless  barrel  steel." 
The  various  ingredients  in  this  steel  are:  0.40  to  0.50  per  cent 
carbon;  1.15  to  1.30  per  cent  manganese;  0.18  to  0.25  per 
cent  silicon;  0.08  per  cent  (maximum)  phosphorus;  0.06  per 
cent  (maximum)  sulphur.  This  steel  has  a  tensile  strength  of 
from  100,000  to  120,000  pounds  per  square  inch,  and  an  elastic 
limit  of  60,000  to  75,000  pounds  per  square  inch;  reduction  of 
area,  40  to  55  per  cent;  elongation  in  two  inches,  20  to  30  per  cent. 
The  hardness  of  the  barrel  is  not  fixed  by  the  hardness  of  the 
bullet  jacket;    the  jacket  has  little  or  no  effect  in  wearing 

•  President,  Shore  Instrument  &  Mfg.  Co..   Inc.,  New  York  City. 


Fig.   1.     Testing  Hardness  of  Rear  Cam  on  Receiver 


Fig.   Z.     Testing  Hardness  of  Front  End  of  Bolt 


1 


858 


MACHINERY 


June,  1916 


out  the  barrel.  It  has  been  demonstrated  that  a  soft  steel  jacket 
wears  the  barrel  less  than  a  cupro-nickel  jacket.  The  reason 
for  this  is  that  nickel,  being  softer  than  steel,  causes  fouling, 
which  results  in  more  wear  than  is  caused  by  steel  jackets 
with  which  fouling  is  eliminated.  Therefore  the  two  most 
important  factors  influencing  the  durability  of  a  barrel  are 
pressure  and  erosion.  The  hardness  of  rifle  barrels  varies 
lietween  40  and  50  under  the  scleroscope. 

Hardness  of  the  Firlner  Pin 

The  firing  pin  must  be  capable  of  indenting  the  primer  but 
does  not  need  the  characteristics  of  a  cutting  tool.  The 
primer,  which  is  made  from  a  copper  alloy,  strikes  between 
I.')  and  20  on  the  scleroscope.  While  the  firing  pin  does  not 
perform  the  function  of  a  cutting  tool,  It  nevertheless  should 
be  at  least  three  times  as  hard  as  the  primer,  and  for  this 
reason  should  not  strike  less  than  60.  Increasing  the  hard- 
ness serves  to  strengthen  the  pin,  so  it  is  generally  made  to 
strike  about  85.  This  increased  hardness  also  gives  the  pin 
better  wearing  quality  which  is  desirable  because  of  the  pres- 
ence of  grit  and  dust.  Thus  a  hardness  of  85  to  90  may  be 
used,  but  this  is  not  absolutely  necessary. 

Hardness  of  the  Receiver  Cams 

The  hardness  of  the  cams  in  the  receiver  (see  Fig.  1)  should 
have  a  minimum  of  CO  to  resist  battering  under  ordinary  hand 
pressure.  These  points  on  the  receiver  are  also  subject  to  wear 
due  to  the  presence  of  grit  when  the  rifle  is  in  use  on  the 
battlefield.  A  receiver  is  generally  made  from  a  steel  that 
can  be  heat-treated  so  that  the  e.xterior  surface  is  hard  and 
the  core  soft. 

Hardness  of  Extractor 

The  extractor,  wliich  is  used  in  extracting  the  cartridge 
from  the  chamber  of  the  barrel,  has  a  flexible  or  spring  body 
which  may  have  a  minimum  hardness  of  55  to  60.  The  hook 
engages  with  a  brass  cartridge  case  which  is  30  to  35  hard, 
but  as  no  cutting  is  done,  the  well  recognized  hardness  rela- 
tion of  three  to  one  is  not  necessary.  However,  when  a  cart- 
ridge case  sticks  and  the  pressure  on  the  brass  is  close  to 
the  cutting  pressure,  a  hardness  high  enough  to  meet  this 
condition  prolongs  the  life  of  the  extractor  hook.  The  mini- 
mum hardness  advisable  is  75  and  the  maximum  85.  The 
maximum  requirement  of  85  is  due  to  the  fact  that  the  steel 
must  be  very  tough,  and  toughness  can  only  be  obtained  by 
drawing  the  temper  down  at  least  ten  points.  The  higher 
hardness  can  only  be  obtained  uniformly  by  the  use  of  an  0.90 
to  1.00  per  cent  carbon  steel.  The  lowest  carbon  content  al- 
lowable is  0.50  per  cent. 

Hardness  of  Gun  Springs 

Many  tests  have  demonstrated  that  the  minimum  hardness 
for  gun  springs  is  55  and  the  maximum  65  to  70.  Below  55 
the  steel  weakens  rapidly,  and  the  elasticity  is  too  low  to 
permit  the  desired  flexure.  The  flexure  of  any  steel  spring  is 
greatest  at  85  hard,  but  only  in  alloy  steels  is  there  a  sufficient 
factor  of  safety  available  at  this  hardness.  Carbon  steel 
springs  take  considerable  permanent  set  before  fracture  when 
70  hard,  and  are  thus  tough  enough  to  resist  violent  shocks 
even  though  stressed  very  close  to  the  elastic  limit  during 
service. 

Hardness  of  Sliding  Parts 

Sliding  parts  which  are  exposed  to  continuous  hand  pres- 
sure need  not  be  harder  than  other  heat-treated  steel  having, 
say,  a  minimum  hardness  of  30  to  35.  The  principal  advan- 
tage of  having  the  higher  hardness  is  in  resisting  wear  due 
to  grit.  Even  without  heat-treatment,  sliding  parts  exposed 
to  continuous  hand  pressure  usually  outwear  the  bore.  Parts 
exposed  to  violent  shock  or  impact  such  as  the  bolt  (see  Fig. 
2)  should  have  a  minimum  hardness  of  60  in  order  to  prevent 
battering  and  upsetting. 

Hardness  of  Casehardened  Parts 

In  small  casehardened  parts  which  are  not  subjected  to  vio- 
lent impact,  the  hardness  may  be  as  high  as  can  be  obtained 
by  quenching  without  drawing.     When  these  parts  are  sub- 


jected to  considerable  torsional  stress,  as  is  the  case  on  the 
bolt  and  receiver,  the  casehardened  surface  should  show  a 
hardness  of  at  least  85  when  the  temper  is  not  drawn.  This 
hardness  is  desirable  principally  because  of  the  depth  of  case 
necessary  to  give  such  a  hardness  reading  on  the  scleroscope, 
and  upon  which  the  resistance  to  battering  would  depend.  As 
an  example,  mild  steel,  21  hard,  may  be  casehardened  In 
cyanide  to  resist  the  file.  When  tested  with  the  scleroscope 
it  may  show  no  more  than  25  hard.  The  reason  for  this  is 
that  the  hardened  case  is  so  thin  that,  though  it  resists  the 
file,  it  cannot  resist  the  battering  impact  of  the  scleroscope 
drop-hammer.  It  thus  requires  a  hardness  depth  of  at  least 
0.01  inch  to  give  a  reading  of  about  85  hard  on  the  scleroscope. 
If  the  case  is  thinner  than  this  and  the  core  is  perhaps  not 
more  than  25  hard,  there  will  be  a  lower  reading  shown  under 
the  scleroscope  because  of  the  lack  of  support  for  the  drop- 
hammer's  impact.  Hence  in  this  instance,  where  only  a  slight 
depth  of  hardening  is  required,  the  scleroscope  becomes  a 
faithful  detector  of  the  depth  of  the  hardened  case. 

*  •     • 

OXY-ACETYLENE  "WELDING  OF  ALUMINUM 

BY    FOREMAN 

The  article  by  S.  W.  Miller  which  appeared  on  page  461  of 
the  February  number  of  Machixeey  shows  that  modern  meth- 
ods of  autogenous  welding  have  been  developed  to  provide  for 
welding  aluminum  alloys,  a  class  of  work  which  was  formerly 
considered  impossible.  Personally,  I  think  it  would  have  been 
more  appropriate  if  Mr.  Miller  had  entitled  his  article  "Oxy- 
Acetylene  Welding  of  Aluminum  Alloys,"  as  the  title  used  is 
rather  misleading.  In  the  article  referred  to  it  is  stated: 
"Aluminum  is  seldom  used  in  its  pure  condition,  as  it  is  too 
soft."  While  it  is  conceded  that  aluminum  is  unsuitable 
for  many  classes  of  work  owing  to  its  softness,  this  limitation 
applies  only  to  the  pure  metal.  At  the  present  time  there  are 
undoubtedly  a  great  many  products  made  of  pure  aluminum, 
and  these  are  extensively  used  in  many  lines  of  manufactur- 
ing. Pure  aluminum  is  sold  in  the  form  of  sheets,  bars,  strips, 
rods,  tubes,  etc.;  in  fact,  the  writer  is  acquainted  with  one 
manufacturer  of  aluminum  who  produces  no  less  than  700 
different  drawn  and  extruded  sections  made  from  pure 
aluminum. 

In  his  article  Mr.  Miller  also  makes  the  following  state- 
ments: "The  author  doubts  the  advisability  or  necessity  of 
using  flux";  and,  "It  is  frequently  stated  that  it  is  impossible 
to  make  a  sound  weld  in  aluminum  without  a  flux  which  will 
destroy  the  oxide."  I  agree  most  heartily  with  the  latter 
statement,  as  it  may  be  safely  stated  that  a  weld  made  in 
aluminum  without  the  use  of  flux  is  not  likely  to  result  in 
the  production  of  homogeneous  metal.  Consequently,  it  is 
advisable  to  use  a  suitable  flux  which  will  cause  the  oxide  to 
melt  or  break  down  at  the  same  temperature  as  the  aluminum. 
This  is  obvious  when  it  is  explained  that  the  melting  point  of 
metallic  aluminum  is  657  degrees  C.  and  that  of  aluminum 
oxide  is  nearly  3000  degrees  C.  Therefore  it  is  evident  that 
welds  made  by  mechanical  puddling  are  not  likely  to  result  in 
the  development  of  a  homogeneous  metal  structure,  as  a  por- 
tion of  the  oxide  almost  invariably  remains  in  the  weld  and 
detracts  from  its  strength. 

In  cases  where  such  parts  as  automobile  crank-cases  and 
transmission  cases  are  to  be  welded.  I  agree  that  sufficient 
strength  can  be  obtained  without  the  use  of  a  flux,  the  feason 
being  that  these  parts  are  usually  made  of  an  aluminum  alloy 
and  not  from  pure  aluminum.  When  making  welds  in  pure 
aluminum  where  a  homogeneous  structure  of  the  metal  is  re- 
quired, dilTiculty  will  sometimes  be  experienced,  especially  in 
the  case  of  thin  sections.  Another  troublesome  case  is  where 
a  weld  must  be  made  in  a  vertical  position  without  the  use  of 
a  flux.  This  is  practically  impossible:  but  the  same  welds 
can  be  readily  made  by  using  a  suitable  flux. 

•  *     * 

The  proportions  of  a  countersunk  bolt  head  should  be  sucli 
that  the  diameter  at  the  upper  end  of  the  conical  head  is  equal 
to  twice  the  diameter  of  the  bolt.  The  length  of  the  conical 
head  should  be  five-eighths  of  the  diameter  of  the  bolt. 
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ELECTRIC  WELDING  FIXTURE 

An  electric  welding  operation  of  more  than  ordinary  interest 
is  carried  on  at  the  North  East  Electric  Co.'s  plant  in  Roches- 
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Fig.    1.     Parts  to 


elded 


ter,  N.  Y.,  in  making  the  "North-East"  electric  starting  and 
lighting  outfit  for  automobiles.  The  operation  consists  of  spot- 
welding  a  German  silver  relay  contact  to  its  brass  holder. 
Pig.  1  shows  the  sheet  metal  parts  separately  and  as  they  ap- 
pear after  making  the  two  spot-welds  necessary  to  join  them. 
The  parts  must  be  located  squarely  before  welding,  and  the 
holes  in  the  two  pieces  must  be  in  line.  The  fixture  for  hold- 
ing the  work  was  designed  to  meet  these  conditions,  and  as 


the  fixture,  the  rear  end  resting  against  a  shoulder.  The  Ger- 
man silver  part  is  next  laid  over  the  brass  part  and  at  right 
angles  to  it.  The  operator  now  presses  down  the  spring  locat- 
ing pin  that  centralizes  the  parts  and  lines  up  the  two  holes. 
As  soon  as  the  finger  pressure  on  the  locating  pin  is  released, 
it  springs  up  out  of  the  way  until  needed  for  the  next  piece. 
The  foot-lever  of  the  welding  machine  is  depressed  to  make  the 
first  weld.  The  fixture  is  then  swiveled  to  bring  the  second 
welding  point  into  position  under  the  electrodes,  and  the  sec- 
ond weld  is  made,  completing  the  job  very  rapidly.  C.  L.  L. 
•     *     * 

SAVING  STOCK  WITH  STEEL  TUBING 

The  Meisel  Press  Mfg.  Co.  of  Boston,  Mass.,  had  several 
thousand  special  steel  spinning  rings  to  manufacture  under 
contract.  Fig.  1  shows  one  of  these  rings  full  size  and  gives 
the  important  dimensions.     Several  methods  could  have  been 
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Fig.   2.     Welding  Operation 

it  is  not  practical  to  make  two  spot-welds  simultaneously  with 
one  pair  of  electrodes,  provision  had  to  be  made  for  moving 
the  work  to  make  the  two  welds  separately. 

Referring  to  Fig.  3,  it  may  be  seen  that  the  fixture  is  of  the 
swiveling  type;  the  first  and  second  positions  occupied  in  mak- 
ing the  welds  are  shown  in  full  and  dotted  lines,  respectively. 
The  brass  brush-holder  is  first  dropped  into  a  shallow  slot  in 


Fig.  1.     Spinning  Ring  made  from  Shelby  Tubing 

used  in  making  these  rings,  but  it  was  decided  to  make  them 
from  Shelby  steel  tubing,  doing  the  turning  in  an  engine  lathe 
with  a  Conradson  turret  attachment.  It  will  be  appreciated 
that  a  big  saving  in  stock  was  secured  by  this  method  of  man- 
ufacture. The  extreme  diameter  of  the  rings  was  4  7/lG 
inches,  and  the  inside  was  4  1/16  inches.  The  extreme  thick- 
ness of  the  ring  was  1/4  inch.  It  was  required  that  these 
rings  be  turned  to  within  0.001  inch  of  the  correct  diameter. 
The  tubing  was  held  in  the  lathe  chuck  and  supported  by  a 
steadyrest  near  the  extreme  end,  as  shown  in  Fig.  2.  With 
the  aid  of  the  turret  attachment,  the  outside  diameter  was 
turned  to  a  diameter  of  4  7/16  inches,  over  a  length  of  about 


Fig.  3.     Details  of  Welding  Fixture 
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10  Inches.  The  inside  was  next  bored  to  4  1/16  inches  diam- 
eter for  a  similar  distance.  Then  the  shoulder  was  formed  on 
the  end  of  the  bar  and  one  of  the  rings  cut  off.  These  last 
two  operations  were  continued  until  all  of  the  turned  section 
had  been  worked  up,  at  which  time  the  steadyrest  was  moved 
along  and  a  new  length  of  tubing  worked  upon. 

No  heavy  cuts  were  necessary,  and  the  operation  resolved 
itself  into  one  of  taking  light  cuts  with  practically  no  waste 
of  stock.  The  production  was  150  pieces  per  day  of  ten  hours. 
Shelby  steel  tubing  comes  in  so  many  sizes  that  it  is  possible 
to  secure  the  required  size  for  almost  any  ring  Job.       C.  L.  L. 


860 


MACHINERY 


June,  1916 


PRESS-WORK 


ON  A  UNIVERSAL   JOINT 
COVER 


BY  ERNEST  A.  WALTERS" 


Fig.  2 

ilachtncr]/ 


Tigs,    1   and   2.      Universal   Ball    Cover   and   Condition   of  Work 
after    flnishin^    First    Operation 

The  universal  joint  cover  illustrated  in  Fig.  1  is  one  of  two 
parts  of  a  gasoline  motor  transmission.  This  part  is  made 
of  5/32-inch  hot-rolled  steel  and  is  finished  under  the  punch 
press  in  three  operations.  It  must  be  of  uniform  strength  at 
all  points,  and  for  this  reason  great  care  must  be  exercised 
in  performing  the  press-work  in  order  to  avoid  stretching  the 
metal  in  a  way  that  would  lead  to  the  rejection  of  the  work 
when  it  reached  the  inspection  department.  As  previously 
stated,  the  stamping  is  made  in  three  press  operations  which 
have  been  worked  out  in  a  way  which  affords  a  very  satis- 
factory rate  of  production. 

Under  ordinary  conditions,  it  would  take  about  nine  opera- 
tions to  complete  this  stamping,  these  operations  being  about 
as  follows:  1.  Stamp  out  the  round  blank  and  perform  the 
first  drawing  operation.  2.  Re-draw  to  the  proper  shape  and 
reduce  the  J4-inch  radius  under  the  flange  to  %  inch.  3. 
Trim  the  work  to  the  required  diameter.  4.  Perforate  the 
bottom.  5.  Perforate  the  hole  in  the  wall  where  the  boss  is 
to  be  drawn.  6.  Draw  the  boss.  7.  Trim  the  bottom  of  the 
work  and  turn  the  edge  to  the  required  35-degree  angle,  an 
engine  lathe  being  employed  for  this  purpose.  S.  Perforate 
five  7/16-inch  holes  in  the  flange.  9.  Re-strike  the  work  in  a 
press  to  flatten  the  flange  and  eliminate  distortion  caused  by 
drawing  the  boss. 

When  the  method  of  procedure  outlined  in  the  preceding 
paragraph  is  compared  with  the  work  of  the  dies  which  en- 
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able  the  entire  piece  to  be  finished  in  three  operations,  the 
saving  in  the  cost  of  production  will  be  readily  appreciated. 
This  is  a  good  example  of  how  it  pays  to  expend  the  neces- 
sary amount  of  money  in  developing  the  proper  method  of 
doing  work  at  the  start,  and  in  this  connection  it  may  be 
mentioned  that  a  set  of  templets  should  be  made  for  the 
punches  and  dies  when  they  are  new,  so  that  the  proper 
form  of  the  tools  is  not  lost  as  the  result  of  wear.  The  oc- 
casional use  of  the  tempUts  enables  both  the  punches  and 
dies  to  be  re-ground  when  necessary  to  preserve  the  required 
shape.  For  instance.  It  Is  Important  for  the  radii  of  curva- 
ture on  both  the  punch  and  die  used  for  performing  the  first 
operation  on  this  job,  to  be  held  quite  close  to  the  original 
dimensions  in  order  to  obtain  uniform  stampings.  To  al- 
low these  radii  to  change  from  their  original  lengths  through 
wear  would  naturally  result  in  changing  the  dimensions  of 
the  stampings  as  well  as  their  extreme  diameters. 

Fig.  3  shows  the  punch  and  die  used  for  performing  the 
first  operation.  Referring  to  this  illustration.  It  will  be  seen 
that  A  is  the  drawing  punch  which  is  made  of  machine  steel 
and  provided  with  a  high-speed  steel  point  B  which  can  be 
readily  replaced  when  necessary.  The  blanking  punch  Is 
shown  at  C  and  this  punch  also  acts  as  a  blank-holder  while 
the  drawing  operation  is  in  progress.  The  stripper  provided 
to  strip  the  steel  from  the  blanking  punch  is  shown  at  D. 
It  will  be  evident  that  E  is  the  blanking  die  and  F  the  draw- 
ing die,  while  the  perforating  die  employed  to  remove  the 
bottom  of  the  stamping  is  shown  at  G.  These  three  dies  are 
of  the  ring  type;  the  drawing  die  is  made  of  high-speed  steel, 
while  the  blanking  die  E  and  perforating  die  G  are  made  of 
carbon  tool  steel.  The  three  ring  dies  described  in  the 
foregoing  are  held   in   the  cast-iron   die-holder  H,  as  shown. 

A  brief  consid- 
eration will  make 
it  evident  that  the 
height  of  the  draw- 
ing die  must  be 
maintained  con- 
stant in  order  to 
insure  the  proper 
depth  of  the  stamp- 
ing. The  gage  pin 
J  is  provided  to 
space  the  blanks 
properly.  The  way 
in  which  the  bot- 
tom of  the  stamp- 
ing is  perforated 
is  somewhat  un- 
usual. For  this  pur- 
pose, the  punch 
must  be  set,  so  that 
it    does    not    touch 
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Fir.   4'     Punch   and   Die   for   piercinp   5  /16-inch 
Hole  and  drawing   up   a  Boss   around   it 


Tig.  3.     Punch  and  Dio  used   to  bring  Work  to   Form   shown   in   Tig.  8 


the  sharp  edges  of  the  perforating  die  G,  and  at  the  same 
time  close  enough  so  that  it  will  force  out  the  bottom 
of  the  stamping.  To  avoid  damage  to  the  die,  care 
must  be  exercised  in  setting  up  the  tools,  and  after  they 
are  set  up  with  all  bolts  and  nuts  properly  tightened, 
there  is  seldom  any  need  to  make  further  adjustment.  Liter- 
ally speaking,  the  punch  and  die  does  not  cut  out  the  bottom  of 
the  stamping  K.  but  rather  crushes  it  out  part  way  and  then 
the  bottom  breaks  away.  The  edge  is  clean  and  even  all 
around  and  it  is  inclined  at  an  angle  of  about  20  degrees 
which  makes  it  easier  to  finish  the  third  operation,  i.  c,  finish- 
ing the  edge  to  the  required  angle  of  35  degrees. 

The  second  operation  combines  two  ordinary  operations, 
vi:.,  perforating  a  5/16-inch  hole  and  drawing  out  the  boss  at 
the  same  time.  The  thickness  of  the  steel  makes  it  possible 
lor  the  5.  16-inch  punch  to  go  through  without  drawing  the 
work  to  any  appreciable  extent,  and  when  the  shoulder  on 
this  punch  comes  into  contact  with  the  work,  it  draws  the 
steel  down  into  the  die  to  form  the  required  boss.  Referr- 
ing to  Fig.  4,  which  shows  the  punch  and  die  used  for  per- 
forming this  operation,  the  punch  is  shown  at  A  and  the  die 
or  bushing  holder  at  B.  It  will  be  evident  that  the  die-holder 
B  serves  the  additional  purpose  of  a  gage  which  locates  the 
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Fig.    6.     Punch    and    Die    for    piercing    Holes    in    Flange,    beveling 
Bottom  Edge  of  Shell  and  truing  up  Work 

work  in  the  desired  position,  and  that  the  perforating  and 
drawing  die  C  is  mounted  in  the  holder  Ji.  The  perforating 
and  drawing  punch  D  is  seated  in  and  guided  by  the  exten- 
sion block  E,  which,  it  will  be  seen,  is  held  in  place  In  the 
holder  B  by  means  of  the  cap-screw  F.  The  spring  G  la  em- 
ployed to  draw  the  punch  back  when  it  has  reached  the  end 
of  its  stroke.  It  will,  of  course,  be  evident  that  the  stamping 
Is  shown  at  H,  and  /  illustrates  the  slug  of  metal  which  has 
been  perforated  from  the  wall  of  the  stamping  previous  to 
drawing  the  boss. 

The  third  operation  provides  for  reducing  the  %-inch 
radius  at  the  flange  to  %  inch,  and  also  flattening  the  flange 
to  correct  for  any  distortion  which  may  take  place  in  perforat- 
ing the  sliell  and  drawing  up  the  boss.  This  operation  also 
perforates  five  7/16-inch  holes  in  the  flange  and  bevels  off 
the  bottom  of  the  stamping — which  was  left  rough  from  the 
perforating  operation — to  the  required  angle  of  35  degrees. 
Referring  to  Fig.  5,  it  will  be  seen  that  A  Is  the  punch  which 
has  the  flattening  stripper  plate  B  attached  to  it  by  means 
of  the  screws  C.  The  punches  for  perforating  the  five  7/16- 
inch  holes  in  the  flange  are  shown  at  D,  and  the  punch  Is 
provided  with  a  central  guide  pin  E  to  preserve  the  required 
alignment.  The  stripper  plate  B  has  a  motion  of  ^^  inch  to 
provide  for  stripping  the  finished  stamping  F  from  the  per- 
forating punches  D,  the  stripper  being  actuated  by  the  strip- 
per rods  G  which  are  properly  adjusted  in  relation  to  the  die- 
holder  U.  This  die-holder  is  made  of  cast  iron  and  supports 
the  die  J  which  is  provided  with  a  central  plug  or  punch  E 
that  forms  the  35-degree  beveled  edge  at  the  bottom  of  the 
stamping.  The  bevel  punch  K  is  held  in  place  by  means  of 
the  nut  L  which  engages  the  bottom  of  the  die-block.  The 
perforating  dies  M  are  dovetailed  into  the  die  J  and  can  be 
easily  replaced  when  necessary.  It  will  be  seen  that  clear- 
ance for  the  boss  on  the  stamping  is  provided  In  the  die  at  A', 
and  this  space  also  acts  as  a  locating  point  in  placing  the 
stampings  in  the  die. 

•     •     * 

The  manufacture  of  the  so-called  lead  pencils  is  carried  on 
principally  with  machinery  made  by  woodworking  machinery 
builders  that  specialize  in  high-grade  equipment.  A  lead 
pencil  plant  includes  woodworking  machinery,  conveying  ma- 
chinery, gluing  machines,  hydraulic  presses,  and  some  special 
equipment.  The  cedar  wood  is  worked  up  into  strips  about 
seven  inclies  long  and  is  then  grooved  and  made  ready  for  the 
"leads."  The  "leads"  are  made  of  a  mixture  of  graphite  and 
clay,  the  proportions  being  fixed  by  the  required  grade  of 
pencil.  The  mixture  is  forced  through  dies  in  a  plastic  state 
by  extrusion  presses  of  the  hydraulic  type,  and  the  extruded 
rods  are  cut  into  lengths  and  baked.  It  is  true  in  lead  pencil 
manufacture  the  same  as  in  other  lines,  that  there  is  little 
machinery  that  might  be  said  to  be  machinery  exclusively  for 
the  purpose. 


RECTANGULAR    PRESSURE   VESSELS* 

One  of  the  problems  that  usually  gives  the  machine  de- 
signer trouble  is  the  calculation  of  the  proper  plate  thickness 
of  vessels  that  are  rectangular  or  square,  instead  of  cylindrical 
in  shape,  and  of  the  pressure  that  can  safely  be  allowed  in 
such  a  square  vessel  of  a  given  thickness  of  material.  In 
many  types  of  water-tube  boilers  the  square  form  is  used  for 
several  details,  such  as  headers,  water  boxes  and  mud  drums, 
and  not  much  trouble  is  encountered  in  the  way  of  struc- 
tural weakness,  due  to  the  presence  of  flat  surfaces,  be- 
cause their  cross-sectional  dimensions  are  usually  not  large 
in  comparison  with  the  wall  thickness. 

With  pressures  higher  than  the  usual,  which  are  sometimes 
used  for  certain  processes  of  manufacture,  such  as  from  300 
to  500  pounds  per  square  inch,  it  becomes  desirable  to  in- 
vestigate the  probable  resultant  stresses  in  the  square  headers 
and  boxes  due  to  internal  pressure,  so  that  some  idea  can  be 
gained  as  to  their  safety,  especially  when  they  are  subjected 
to  the  temperature  of  superheated  steam.  In  the  case,  for 
instance,  of  a  superheater  header  the  temperature  Is  a  factor 
to  be  considered.  Take  the  temperature  of  steam  of  300 
pounds  gage  pressure  with  a  superheat  of  100  degrees  F.  At 
this  temperature,  steel  is  blue  hot,  a  condition  in  which  it 
requires  only  about  two-thirds  of  the  effort  to  bend  it  that  it 
takes  when  at  normal  temperature.  It  is  also  a  widely  known 
fact  that  a  piece  of  steel  which  is  strained  by  changing  Us 
form  at  a  blue  heat  acquires  an  excessive  brittleness. 

From  these  facts  it  appears  highly  desirable  that  no 
deformations  of  the  walls  of  a  vessel  take  place  while  at  a 
blue  heat,  or  at  least,  that  whatever  change  of  form  takes 
place  due  to  working  pressures  be  limited  to  a  minimum,  and 
consequently  that  the  thickness  of  the  walls  be  such  as  to 
afford  a  liberal  factor  of  safety  against  elastic  deflections. 

The  tendency  of  a  square  vessel,  a  cross-section  of  which  Is 
shown  in  Fig.  1,  is  to  become  round  when  subjected  to  internal 
pressure  or  in  other  words,  such  parts  of  the  circumference 
as  are  flat  tend  to  become  curved,  and  the  corners  to 
straighten  out,  as  shown  in  dotted  lines.  Referring  to  Figs.  1 
and  2,  two  different  sources  of  stress  are  readily  recognizable, 
namely:  the  direct  stress  due  to  the  tendency  to  separate  as 
shown  In  Fig.  2,  and  the  indirect  stress,  which  is  produced 
by  the  tendency  of  the  vessel  to  assume  a  cylindrical  form. 
The  direct  stress  Is  easily  calculated  by  means  of  the  usual 
formulas  for  cylinders.  In  the  case  of  the  small  dimensioned 
vessels  with  the  comparatively  thick  walls  under  discussion 
it  is  well  to  use  LamC's  formula  for  thick-walled  cylinders 
in  preference  to  the  formula  usually  employed  for  boiler 
shells.  The  total  tangential  stress  in  the  material  of  any 
cylinder  is  not  evenly  distributed  throughout  the  thickness  f 


•  Abstract  from  on  article  by  H.  J.  Vander  Eb.  in  "The  Locomotive," 
published  by  the  Hartford  Stenni  HoiUr  Iiisijeclion  &  Insurance  Co., 
April.    1915. 


Fig.    1.     Notation    used    in    Formula 
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of  the  material,  but  gradually  diminishes  from  the  inner  skin 
of  the  plate  toward  the  outer  skin  so  that  the  maximum 
stress  occurs  in  the  inner  skin  of  the  metal. 

Accordingly,  let  S  represent  direct  stress  in  the  Inner  skin 
of  the  material,  and  P,  the  internal  pressure;  then,  referring 
to  the  notations  In  Fig.  1: 

(B.'  +  R') 

S  =  P (1) 

(R,'  —  R'} 

The  stresses  due  to  the  tendency  of  the  square  vessel  to 
become  cylindrical  are  not  so  easily  calculated.  Considering 
what  takes  place  when  the  internal  pressure  P  Is  exerted  on 
the  walls  of  the  vessel,  we  observe,  as  is  shown  in  dotted 
lines  In  Fig.  1,  that  the  flat  portions  bend  outward,  acquiring 
a  deflection  /,  while  the  curved  corners  tend  to  straighten,  or 
in  other  words,  acquire  a  deflection  which  Is  in  an  opposite 
direction  to  the  deflection  /  with  regard  to  the  center  0  of  the 
cross-section.  If  we  regard  the  curved  corners  as  short 
curved  beams,  and  consider  a  length  of  vessel  of  one  Inch, 
we  can  distinguish  two  groups  of  four  beams,  namely,  four 
straight  ones  and  four  curved  ones,  the  straight  beams  being 
the  sides  of  the  structure.  When  a  simple  beam  is  subjected 
to  a  uniformly  distributed  load,  the  fibers  on  the  load  side 


limit,  and  also  to  compare  this  stress  later  with  the  stress 
found  for  the  curved  beam  from  Formula  (2).  The 
maximum  unit  stress  in  the  straight  beam  is: 


Figs.    2    and    3.     Dia^ammatical    Views    showing    Stress    Distribution 

of  the  neutral  axis  are   compressed   or  shortened,  and   those 
on  the  other  side  stretched. 

Because  of  the  fact  that  the  four  side  and  corner  beams 
form  one  continuous  structure,  but  bend  in  opposite  directions 
from  each  other,  it  follows  that  for  elastic  deflections  the 
shortening  of  the  inner  fibers  of  one  set  of  beams  is  equalized 
by  a  corresponding  elongation  In  the  inner  fibers  of  the  other 
set  of  beams,  or  expressed  differently:  speaking  with  regard 
to  the  total  Inner  surface  of  a  square  vessel.  It  is  an  obvious 
law  that  the  sum  of  all  elongation  equals  the  sum  of  all  con- 
traction In  that  surface,  so  long  as  the  elastic  limit  of  the 
material  of  the  vessel  is  not  exceeded  by  the  attendant  fiber 
stresses.  Hence  if  we  can  calculate  the  shortening  of  the  inner 
fibers  of  one  straight  beam  of  the  given  length  D  —  2r.  due 
to  a  given  pressure  load,  we  may  take  this  result  as  being 
equal  to  the  elongation  of  the  inner  fibers  of  one  curved  beam 
of  the  length  ^i  'r  ''•  It  is  not  the  purpose  of  this  article  to  at- 
tempt a  complete  mathematical  analysis  of  the  true  stresses 
as  they  exist  in  the  different  parts  of  the  square  structure 
under  discussion,  which  is  extremely  complicated,  but  rather 
to  give  a  formula  for  making  a  safe  approximation  of  the 
probable  maximum  stresses. 

In  the  following  formula,  let: 

S,  =  total  unit  fiber  stress  in  the  metal  of  the  inner  skin 

of  the  curved  beam; 
P  =  internal  pressure. 

The  other  symbols  used  in  the  formula  are  indicated  In 
Fig.  1. 

'R,'  +  K-              V 
S,  =  P{ + 1  (2) 


\it'       2t/ 


(3) 


The  allowable  pressure  on  the  vessel  should  then  be  based 
on  the  weakest  part,  whichever  of  the  beams  Is  found  stressed 
the  highest. 

With  these  formulas,  the  all  important  radius  of  the  corner 
fillet  is  duly  taken  into  account.  From  the  theory  of  curved 
beams  this  is  very  essential,  since  in  this  form  of  beam,  when 
of  rectangular  cross-section,  the  location  of  the  neutral  sur- 
face does  not  coincide  with  the  center  of  gravity  of  the 
section  as  it  does  in  straight  beams,  but  its  distance  from  the 

t  t 

concave  side  of  the  beam  Is  proportional  to  -.     For  -  =  0, 

r  r 

which  is  radius  =  infinity,  or  a  straight  beam,  the  distance  of 

t 
the  neutral  surface  from  the  outer  fibers  Is  -.     For  a  curved 

2 
beam  of  a  microscopically  small  radius,  which  is  a  sharp  cor- 
ner, the  neutral  surface  and  the  concave  outer  surface  coin- 
cide, which  makes  the  stresses  in  the  concave  side  infinitely 
large.  Between  these  limits  the  following  values  for  the  dis- 
tance of  the  neutral  surface  to  the  concave  side  of  curved  beams 
obtain: 


Sharp 
corner 


10 


% 


Straight 
beam 


Distance      0      0.317  t  0.358  t    0.443  t   0.466  t    0.492  t        ^  t 

The  fiber  stresses  in  the  metal  of  the  concave  side  of  the 
beams  vary  inversely  as  these  distances.  This  shows  clearly 
the  importance  of  having  an  ample  fillet  radius  at  the  corners 
of  rectangular  vessels. 

Example: — A  square  header  has  a  side  dimension  of  TU 
inches,  an  internal  fillet  radius  of  1  inch  and  a  thickness  of 
%  inch.  What  is  the  maximum  fiber  stress  at  300  pounds 
gage  pressure?  Referring  to  Fig.  1,  the-  following  values 
appear: 

i3  =  6  in. ;  r  =  1  in. ;  J  =  4  in. ;  t  =  0.625  in. 
R  =  0.707  X  6  —  0.414  X  1  =  3.828  in. 
R,  =  3.S28  +  0.625  =  4.453  in. 
Then  from  Formula   (3),  maximum  fiber  stress  in  straight 
beam: 

3X4'  6 

E,  =  300  ( h  ■ 


'(.- 


X  0.625'        2  X  0.625  , 
=  300    (30.7  +  4.8)  =10,650  pounds  per  square  Inch 
This  is  well  within  the  elastic  limit  of  the  material. 
From  Formula  (2),  maximum  fiber  stress  in  curved  beam: 
4.453*  +  3.828'  64 

S,  =  300  (  +  ■ 


l) 


,K,-  — B'  5.02  ?'r, 
The  theory  of  this  discussion,  like  all  theories  where  the 
flexure  of  beams  is  involved,  becomes  void  as  soon  as  the 
stresses  resulting  from  the  pressure  load  exceed  the  elastic 
limit  of  the  material.  It  Is  therefore  necessary  in  all  cases 
to  figure  the  probable  maximum  stresses  in  the  straight  beam 
first,  in  order  to  see  whether  this  is  still  within  the  elastic 


4.453'  —  3.828'      5.02  X  0.39  X 
=  300   (6.65  +  32.67)  =11,800     pounds     per     square 
inch. 

With  material  of  an  ultimate  tensile  strength  of  60,000 
pounds  per  square  inch,  this  header  would  have  a  factor  of 
safety  of  over  5. 

*  •     * 

SHAFTS  FOR  TORSIONAL  STIFFNESS- 
CORRECTION 
The  statement  in  the  next  to  last  paragraph  in  the  article 
"Shafts  for  Torsional  Stiffness,"  on  page  794,  May  number, 
should  read  as  follows:  "For  shafts  of  medium  carbon  or  ma- 
chine steel,  divide  the  figures  by  0.9S;  for  bronze,  divide  by 
O.Sl;  for  phosphor-bronze,  divide  by  0.83;  for  maple,  divide 
by  0.526;  for  hickory,  divide  by  0.513.  The  errors  in  this  para- 
graph as  it  appeared  were  the  use  of  the  term  "multiply"  in- 
stead of  "divide." 

•  •     • 

Tlie  receipts  from  the  national  forests  by  the  I'.  S.  Treasury 
during  the  fiscal  year  ended  June  30.  1915,  amounted  to 
nearly  $2.500,000 — an  increase  of  more  than  $40,000  over  the 
receipts  during  the  previous  year.  The  timber  sales  amounted 
to  $1,164,000  and  the  receipts  from  the  water  power  to  about 
$90,000. 
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THE   INSPECTION   DEPARTMENT* 

ITS  RELATION  TO  THE  MANAGEMENT  OF  A  MANUFACTUR- 
ING ORGANIZATION 

In  any  manufacturing  company,  consideration  of  the  In- 
spection department  should  begin  witli  a  study  of  the  rela- 
tion of  that  department  to  the  management  of  the  company 
and  to  the  various  departments  of  the  organization.  These 
relations  must  be  positively  fixed  and  thoroughly  under- 
stood. In  many  cases,  the  inspection  department  is  not 
rendering  the  service  of  which  it  is  capable  nor  operating  at 
maximum  efficiency,  on  account  of  lack  of  cooperation  be- 
tween it  and  the  other  departments.  It  is,  of  course,  the 
primary  function  of  the  inspection  department  to  inspect  and 
pass  upon  the  material  submitted  to  it,  approving  that  which 
meets  the  requirements  laid  down  and  rejecting  that  which 
fails  to  come  up  to  the  adopted  standard.  At  the  same  time, 
this  department  is  In  a  position  to  render  valuable  assistance 
to  the  sales  and  purchasing  departments  as  well  as  to  the 
engineering  and  production  departments,  if  the  spirit  of  co- 
operation exists  throughout  the  whole  organization. 

To  Whom  should  the  Inspection  Department  be  Responsible? 

In  the  majority  of  manufacturing  corporations,  the  In- 
spection department  is  under  the  authority  of  the  factory 
manager  or  superintendent.  In  other  words,  that  branch  of 
the  organization  which  builds  the  apparatus  decides  whether 
that  apparatus  is  properly  built.  It  Is  unnecessary  to  point 
out  the  Inherent  weakness  of  this  arrangement.  The  judg- 
ment of  the  inspector  may  continually  be  biased  by  the  fact 
that  he  is  a  part  of  the  factory  organization  and  is  respon- 
sible to  the  factory  management.  It  is  therefore  evident 
that  the  highest  standards  of  quality  and  workmanship  hard- 
ly can  be  maintained  continuously  if  the  members  of  the 
inspection  department  are  in  any  degree  subject  to  the  con- 
trol of  a  factory  superintendent  or  any  other  executive  who 
is  directly  responsible  for  the  factory  production  and  has  no 
connection  with  the  engineering  or  sales  organizations.  This 
statement  should  not  be  understood  as  expressing  a  doubt 
in  regard  to  the  loyalty  or  honesty  of  purpose  of  any  factory 
official.  We  must  recognize  the  fact,  however,  that  defects, 
due  to  drawings  or  specifications,  are  often  disregarded  by 
inspectors  if  they  know  that  no  criticism  can  be  attached  to 
them  by  their  superiors  on  account  of  the  latter's  approval 
of  the  apparatus,  especially  when  a  rejection  would  prevent 
meeting  a  promised  date  of  delivery. 

In  a  smaller  number  of  shops,  the  inspection  department 
is  under  the  control  of  the  chief  engineer.  With  this  arrange- 
ment, the  judgment  of  the  Inspector  is  likely  to  be  biased 
by  the  fact  that  any  defects  In  the  finished  product,  due  to 
improper  specification  of  materials  or  any  failure  of  the 
apparatus  to  function  properly,  might  be  considered  as  re- 
flecting on  the  abilities  of  the  engineering  department.  The 
inspector  will  often  hesitate  to  reject  a  device  if  he  thinks 
that  the  objectionable  feature  may  be  attributable  to  his 
superior  officer,  as  it  would  imply  a  difference  of  opinion 
that  might  reflect  discredit  on  the  Inspector's  judgment. 
Moreover,  there  Is  often  a  tendency  among  young  and  sub- 
ordinate engineers  to  refuse  to  recognize  slight  defects  In  a 
design  for  which  they  are  personally  responsible,  and  to 
severely  criticize  an  Inspector  who  points  out  what  he  con- 
siders a  defect  in  such  apparatus.  Therefore,  it  will  be  seen 
that  in  most  cases  the  executive  head  of  the  inspection  de- 
partment should  be  as  free  from  control  of  the  engineering 
department  as  from  the  manufacturing  department. 

The  only  logical  plan  of  organization  is  that  in  which  the 
head  of  the  inspection  department,  whatever  may  be  his 
title,  is  responsible  directly  to  the  general  manager  of  the 
company  or  the  chief  executive  in  control  of  the  factory  out- 
I)ut.  He  should  report  to  the  same  officer  as  the  works 
manager  ox  the  chief  engineer.  At  the  same  time,  he  must 
be  in  full  sympathy  with  all  other  departments.  He  must 
command  the  respect  of  the  other  department  heads  and  be 
ready  to  cooperate  with  them  to  further  the  interests  of  his 
company. 


•  .\bstrnct   of   n    ixiper   read    li.v    Fretl    P.    Corey,   of   Pittsburff.    Pa.,   before 
Section   D  of  the  Anierlcnn   Association    for  the  Advancement  of   Science   at 

the  Philadelphia  meeting,   riiHcmlier  30-31.  1914. 


The  executive  head  should  exercise  a  most  thorough  con- 
trol over  all  the  activities  of  the  department.  To  that  end. 
there  should  be  no  recognized  paths  of  communication  be- 
tween this  department  and  the  heads  of  the  other  depart- 
ments, except  through  his  office.  The  strict  enforcement  of 
this  rule  is  essential  to  the  efficient  working  of  the  depart- 
ment and  to  the  avoidance  of  misunderstandings  and  duplica- 
tion of  effort.  This  requirement,  if  rightly  understood,  will 
not  be  interpreted  as  limiting  the  useful  activity  of  any 
member  of  the  department,  but  will  be  recognized  as  a  neces- 
sary feature  in  the  conduct  of  inter-department  business. 

The  Duties  of  the  Chief  Inspector 

The  executive  head  of  the  inspection  department  should  be 
thoroughly  familiar  with  general  engineering  practice  and 
standards.  He  should  be  well  informed  on  all  shop  methods, 
including  foundry  and  machine  shop  practice,  and  be  thor- 
oughly versed  in  the  use  of  testing  machines  and  gages.  He 
should,  if  possible,  be  conversant  with  chemical  laboratory 
methods  and  apparatus,  so  as  to  be  able  to  direct  intelligently 
that  part  of  his  organization.  Moreover,  he  should  be  fa- 
miliar with  the  uses  of  the  factory  product  and  the  con- 
ditions under  which  it  Is  to  operate  after  it  has  passed 
beyond  the  control  of  the  factory.  He  must  have  absolute 
control  of  every  inspector  in  the  plant  and  be  held  respon- 
sible for  the  quality  of  material  and  workmanship  of  all 
that  the  plant  produces. 

In  the  majority  of  manufacturing  corporations  all  deal- 
ings with  the  customers  are  conducted  by  the  sales  depart- 
ment exclusively,  which  is  the  logical  arrangement.  For 
this  reason,  complaints  on  the  part  of  the  customer  are 
made  directly  to  the  sales  department  and  usually  reach 
the  shop  through  a  more  or  less  tortuous  channel.  There  is 
sometimes  a  tendency  on  the  part  of  the  sales  department  to 
assume  that  all  of  these  complaints  are  justified,  to  criticize 
the  shop  for  turning  out  an  unsatisfactory  product,  and  es- 
pecially to  blame  the  inspection  department  for  failure  to 
prevent  the  issuance  of  the  material  in  question. 

In  justice  to  all  concerned.  Including  the  sales  department, 
all  such  complaints  should  be  referred  to  the  executive  head 
of  the  inspection  department  for  a  personal  investigation 
and  report,  and  action  on  the  part  of  the  sales  department, 
except  so  far  as  it  relates  to  the  replacement  of  material 
urgently  needed,  should  be  deferred  until  the  report  is  In 
hand.  This  report  may  entirely  change  the  attitude  of  the 
customer  with  relation  to  the  alleged  defective  material,  as 
it  may  clearly  show  that  its  failure  to  meet  his  expectations 
was  due  to  no  fault  of  the  manufacturer  or  of  the  apparatus 
involved.  The  trouble  may  have  been  due  to  injury  In  ship- 
ment, rough  handling  after  receipt,  failure  to  install  or  to 
apply  it  properly,  lack  of  proper  maintenance  on  the  part 
of  the  customer  or  his  employes,  or  to  a  misconception  of 
the  capacity  or  function  of  the  apparatus  Itself.  Any  errors 
on  the  part  of  the  factory  or  inspection  department  must 
be  freely  acknowledged  and  any  steps  to  prevent  their  re- 
currence should  be  fully  explained.  An  unbiased  report, 
based  on  all  the  available  facts,  rendered  by  the  head  of  the 
inspection  department  to  the  head  of  the  sales  department, 
may  be  invaluable  to  the  salesman  in  his  negotiations  with 
the  customer. 

Cooperation  with  other  Departments 

The  inspection  department  exists  for  the  mutual  protec- 
tion of  the  manufacturer  and  the  customer.  The  salesmen 
should  be  informed  in  regard  to  the  methods  and  practice 
of  the  inspection  department,  as  this  knowledge  may  be  of 
great  service  in  promoting  friendly  relations  with  a  pro- 
spective or  actual  customer.  The  customer  is  often  much 
interested  in  the  means  employed  to  insure  accuracy  In  the 
manufacture  of  the  apparatus  he  proposes  to  use.  The  head 
of  the  inspection  department  should  therefore  make  it  his 
duty  to  advise  the  sales  department  of  any  change  In  pro- 
cedure or  equipment  that  might  be  of  interest  to  that  de- 
partment in  its  dealings. 

The  relations  of  the  inspection  department  to  the  engineer- 
ing department  are  most  important,  especially  In  the  In- 
fluence   that   may   be   exerted    on    the   designs   for   new   ap- 
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paratus  and  the  improvement  of  the  old.  In  many  places, 
new  drawings,  when  completed  and  before  their  final  ap- 
proval, are  submitted  to  a  committee  (variously  known  as 
"mechanical  design  committee,"  "limit  committee,"  "stand- 
ard committee,"  etc.)  to  determine  if  the  limits  set  by  the 
designers  are  such  as  can  be  met  commercially  in  the  factory, 
and  to  decide  if  any  changes  are  desirable  on  account  of 
methods  to  be  used  in  the  foundry,  machine  shop  or  else- 
where. The  head  of  the  inspection  department  should  be 
one  of  the  most  Important  members  of  this  committee;  in 
some  in.stances  he  Is  chairman.  His  principal  duty  in  con- 
nection with  this  committee  is  to  advise  if  the  dimensions, 
tolerances  and  limits  called  for  on  the  drawings  are  satis- 
factory for  the  various  fits  and  If  the  quality  of  finish  called 
for  will  be  satisfactory  to  the  inspection  department.  Thus 
the  work  of  the  inspection  department  should  begin  even 
before  the  designs   are  approved   for  manufacture. 

The  internal  organization  of  the  inspection  department 
and  the  means  and  methods  best  adapted  to  carry  out  the 
details  of  its  work  are  matters  that  will  depend  to  a  great 
extent  on  the  management  and  operation  of  the  larger  manu- 
facturing organization  of  which  it  forms  a  part.  A  plan  of 
organization  that  may  be  highly  eflicient  in  one  factory 
may  be  deficient  in  meeting  the  needs  of  another  shop  pro- 
ducing a  different  product  or  producing  a  similar  product 
by  widely  different  methods.  The  organization  of  inspectors 
that  is  perfectly  suited  to  a  factory  having  a  large  output 
of  a  few  well  standardized  articles  would  be  wholly  unable 
to  cope  with  the  situations  arising  in  a  smaller  factory 
producing  a  great  variety  of  articles,  but  making  each  in 
comparatively  small  numbers.  It  is  obviously  absurd  to 
try  to  apply  big-shop  methods  to  a  small  shop,  and  the  con- 
verse application,  while  far  more  usual,  is  no  more  logical. 
Such  matters  must,  therefore,  be  subjects  of  careful  In- 
vestigation and  study  in  each  individual  plant. 
*     *     * 

One  of  the  leading  manufacturers  of  gear  wheels,  designs 
these  with  webs  for  the  smaller  sizes  and  spokes  for  the 
larger.  The  points  at  which  webs  cease  to  be  used  and  spokes 
are  applied  are  given  by  the  table  below. 

Diametral  Pitrh  Diameter,  Imlies  Diametral  Pitch 

12-10  5  4-3 

9  6  21/2 


7-6 
5 


10 


2 
IV2 


Diameter,  Inches 

12 

14 
16 
26 


STRAIGHT  KEYS  AND  THEIR  STRENGTH 
VALUES' 

BY  PERCIVAL,  K.  RBEDt 

Tables  have  been  published  at  different  times  giving  the 
proper  width  of  straight  keys  to  use  with  shafts  of  various 
diameters;  these  cover  the  range  of  general  practice  in  ma- 
chine construction,  and  are  sometimes  expressed  in  the  form 
of  an  approximate  ratio  relating  to  the  shaft  diameters.  The 
length  of  the  bore  of  gear  hubs  or  like  members,  in  which 
the  keys  are  located,  is  not  so  well  defined,  as  the  conditions 
of  construction  may  vary  it  from  three-fourths  to  four  or 
five  times  the  shaft  diameter.  Thus,  while  the  strength  of 
the  shaft  is  constant  for  a  given  quality  of  material,  and 
varies  as  the  cube  of  the  diameter,  it  is  quite  evident  that 
to  select  a  key  of  a  width  directly  proportional  to  the  di- 
ameter, without  considering  Its  length,  would  give  a  wide 
range  of  strength  values  for  the  same  width  of  key  in  a  shaft 
of  given  diameter.  At  times,  this  might  result  in  serious 
failure,  particularly  where  hubs  of  short  lengths  are  used. 

In  the  design  and  construction  of  machinery  it  frequently 
happens  that  an  expensive  train  of  mechanism  must  be  placed 
in  some  Inaccessible  position.  It  will  readily  be  understood 
that  the  failure  of  a  key  in  such  a  train  of  mechanism  would 
entail  considerable  loss  in  time  and  expense  for  dismantling 
and  reassembling,  and  it  is  his  ability  to  overcome  troublc- 
from  just  such  conditions  that  enables  the  thorough  and  ex- 
perienced designer  to  command  a  good  salary.  Under  his 
instructions,  such  a  mechanism  would  probably  have  been 
designed  with  considerable  excess  strength  for  each  gear, 
shaft  and  key,  with  the  single  exception  of  some  easily  re- 
movable gear  or  other  driving  member  at  the  external  end 
of  a  shaft  leading  to  the  internal  mechanism.  Here  the  key 
should  be  designed  to  have  a  shearing  fiber  stress  consider- 
ably higher  than  is  generally  allowed  for  safe  driving,  but 
still  within  the  elastic  limit  of  the  material;  this  key  will 
have  sufficient  strength  to  carry  the  rated  load  of  this  por- 
tion of  the  mechanism,  but  when  some  abnormal  resistance 
is  developed  the  key  will  be  the  weakest  member  and  will 
naturally    fail    with    a    clean    sheared    fracture,    thus    sav- 


•  For  other  articles  on  tlie  design  of  Iceys  published  in  Machi.veet,  lee 
"Dimensions  of  Woodruff  Keys,"  September,  1914:  "Tbe  Square  Ke.v  versus 
Rectangular  and  Tapered  Keys."  March,  1914;  "DimensloDs  of  Tapered 
Keys  and  Keyways,"  February,  1913;  and  "The  Effect  of  Keyvays  on  th« 
Strength    of    Shafts,"    January,    1911. 

t  Address:    1541    North   Felton    St.,    Philadelphia,    Pa. 
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ing  the  more  intricate  portions  of  the  machine  from  damage 
and  materially  reducing  the  time  and  expense  required  for 
making  repairs.  This  is  analogous  to  the  application  of 
the  well-known  principle  of  shear  pins  used  for  worm-wheel 
connections  in  feed-boxes,  and  is  referred  to  in  order  to  im- 
press the  reader  with  the  importance  of  knowing  exactly  the 
strength  of  every  key  that  is  used,  and  of  varying  these 
values  to  meet  the  required  condition,  i.  e.,  to  drive  safely 
or  to  shear  at  a  predetermined  excessive  load. 

To  assist  in  determining  these  values  quickly  and  with  a 
reasonable  degree  of  accuracy,  when  due  consideration  is 
given  to  the  six  varying  conditions  of  width  and  length  of 
the  key,  diameter  and  revolutions  per  minute  of  shaft, 
horsepower  to  be  transmitted,  and  allowable  fiber  stress  in 
the  key,  the  writer  has  arranged  the  accompanying  chart, 
whereby  the  proper  relation  of  these  six  elements  may  be  ob- 
tained when  a  certain  number  of  them  are  determined  by 
considerations  of  design.  To  illustrate  its  use,  let  the  chart 
first  be  applied  in  checking  up  the  strength  of  a  key  in  a 
2-inch  driving  shaft  turned  down  at  the  keyed  portion  to  I14 
inch  in  diameter;  the  velocity  is  SOO  R.  P.  M.,  the  key  is  % 
inch  wide  by  1%  inch  long,  and  is  intended  to  safely  trans- 
mit 30  horsepower  at  a  maximum  fiber  stress  in  shear  of 
5000  pounds  per  square  inch.  The  method  of  procedure  is  as 
follows:  First,  find  the  shaft  diameter  D  of  IV2  inch  at  the 
right-hand  side  of  the  chart.  Then  move  horizontally  to  the 
left  until  the  line  intersects  the  diagonal  line  indicating  the 
proper  key  width  W  of  %  inch.  Then  move  vertically  until 
intersecting  the  diagonal  line  indicating  a  key  length  of  L 
of  1%  inch.  Next  pass  horizontally  into  the  left-hand  chart 
until  intersecting  the  line  which  represents  a  stress  S  of  5000 
pounds  per  square  Inch.  Then  again  move  vertically  to 
intersect  the  speed  line  for  800  R.  P.  M.  By  moving  to  the 
left  from  this  point,  the  resultant  horsepower  will  be  found. 
The  value  obtained  is  31.25  horsepower,  thus  showing  the  key 
to  be  well  selected  for  the  required  duty,  with  a  slight  excess 
of  strength. 

When  using  the  chart  to  determine  an  unknown  element, 
when  the  remaining  five  are  either  known  or  assumed,  it  is 
only  necessary  to  move  forward  from  the  first  element  and 
backward  from  the  last  element  In  the  proper  sequence,  and 
the  point  of  intersection  of  the  projected  horizontal  and 
vertical  determinant  lines  in  the  field  of  diagonal  lines  of 
the  unknown  element  will  determine  the  value  of  this  un- 
known element.  Should  the  combination  of  elements  be  such 
as  not  to  conveniently  lend  themselves  to  projecting  and  in- 
tersecting on  the  chart,  a  nominal  shaft  diameter  of  1  inch 
may  be  used,  and  the  resulting  horsepower  multiplied  by  the 
actual  diameter  will  give  the  proper  value  of  the  key.  As  a 
matter  of  fact,  any  one  element  may  be  reduced  to  unity  and 
the  resulting  horsepower  corrected  in  like  manner  by  multi- 
plication; also,  if  in  finding  an  unknown  element  the  duty 
is  higher  than  the  scope  of  horsepower  of  the  chart,  some 
portion  of  the  duty,  as  one-half  the  actual  horsepower,  may 
be  used.  If  the  result  is  finally  corrected  by  multiplying  by 
the  reciprocal  of  whatever  reduction  factor  was  used,  propor- 
tionate values  of  the  unknown  element  will  be  obtained. 

For  those  who  may  be  interested  in  the  principle  under- 
lying the  laying  out  of  the  chart,  it  may  be  explained  as 
follows.     Let: 

W  =  width  of  key; 
L  =  length  of  key; 
D  =  diameter  of  shaft; 
H.P.  =  horsepower; 
R. P.M.  =  revolutions  per  minute; 

S  =  shearing    stress    in    key    in    pounds    per    square 

inch ; 
P  =  total   pounds  stress   in   shear  across  key  area; 
A  =  WL  =  shearing  area  of  key. 

The  stress  considered  is  one  of  direct  shear,  which  is  the 
usual  case  for  well  constructed  keys  as  proved  by  a  close 
examination  of  actual  cases  of  failure. 

2  X  63,000  X  H.P. 

P  = 

D  X  R.P.M. 


H.P. : 


D  X  R.P.M. 
WLSD  X  R.P.M. 


126,000 
It  will  be  noted  that  the  horsepower  varies  directly  as  the 
product  of  the  remaining  five  elements  under  consideration, 
divided  by  the  constant  126,000.  Substituting  the  values  of 
the  example  referred  to  in  connection  with  the  chart,  this 
expression  will  become: 

0.375  X  1.75  X  5000  X  1.5  X  800 

=  31.25  H.P. 

126,000 

This  corresponds  to  the  result  Indicated  by  the  dotted  line. 
The  construction  of  the  chart  is  based  on  the  foregoing  dis- 
cussion, and  is  worked  out  as  follows:  The  diagonal  lines 
representing  the  key  widths  W  are  radial  from  point  0',  and 
are  laid  out  to  proportional  distances  from  line  O'O  along 
line  WW.  The  values  of  the  diameters  D  of  the  shafts  are 
indicated  by  horizontal  lines  spaced  in  proportional  dis- 
tances from  line  O'D.  Therefore  points  of  intersection  of 
lines  representing  D  and  W  will  fall  at  proportional  dis- 
tances from  line  O'O  and  represent  the  various  expressions 
of  DW.  Likewise,  since  lines  representing  the  lengths  L  of 
the  keys,  radiate  from  point  0  and  are  spaced  at  proportional 
distances  from  line  OD'  along  line  LL',  the  intersections  of 
vertically  projected  lines  from  intersection  points  IJ^V  with 
diagonals  representing  the  lengths  L  of  the  keys,  will  be  at 
proportional  distances  from  line  OD'  to  the  variable  values  of 
DWL.  Projecting  horizontally  into  the  left-hand  chart  to 
intersect  diagonal  lines  in  the  field  of  stress,  which  are  radial 
from  point  0  and  spaced  at  proportional  distances  from  line 
00'  along  line  SS',  the  intersections  will  fall  at  proportional 
distances  from  00'  to  give  values  of  the  product  DWLS. 
A  vertical  projection  from  any  such  point  intersecting 
one  of  the  diagonal  lines  of  R.P.M.,  which  radiate  from 
point  0'  and  are  proportionately  spaced  along  line  R.P.M., 
will  determine  the  horsepower,  because  the  distance  of 
intersection  will  vary  from  the  top  of  the  chart  as  the 
product  DWLS  X  R.P.M.  varies,  and  this  product  includes 
all  the  variable  elements  in  the  foregoing  horsepower 
formula,  each  element  as  it  varies  directly  affecting  the 
horsepower,  as  previously  noted. 

The  horsepowers  have  been  indicated  at  the  left-hand  side 
of  the  chart  on  horizontal  lines  spaced  at  proportional  dis- 
tances from  the  top  of  the  chart,  so  as  to  bring  the  calcu- 
lated and  plotted  results  in  coincidence,  corresponding  to  the 
formula,  as  has  been  shown  by  the  example.  Thus,  since  the 
equation  is  of  the  first  degree,  the  chart  must  be  approx- 
imately correct  for  all  variables  within  the  scope  of  its  area. 

When  using  the  chart,  it  must  be  kept  in  mind  that  it  con- 
cerns the  key  values  only,  and  does  not  determine  the  rela- 
tion between  the  strength  of  shafts  and  the  horsepower  to 
be  transmitted,  which  Is  a  different  abstract  problem  that  is 
not  at  present  being  considered. 


RUSSIAN-AMERICAN  TRADE  JOURNAL 
A  journal  devoted  to  Russian-American  trade  has  been 
started  by  R.  Martens  &  Co..  Inc.,  24  State  St..  New  York  City. 
The  publishers  believe  that  both  Russia  and  America  have 
much  to  gain  from  a  better  understanding  of  each  other  and 
from  closer  trade  relations.  It  is  the  intention  to  publish 
in  the  journal  material  concerning  Russia  and  the  Russians 
that  will  be  more  interesting  in  a  general  way  and  more  au- 
thoritative from  the  technical  side  than  the  information  that 
is  now  obtainable  in  the  English  language.  The  journal  will 
be  issued  monthly  and  will  be  sent  without  charge  to  all  who 
are  seriously  interested  in  Russia  and  Russian  trade  oppor- 
tunities. 

•     •     • 

German  silver  is  known  under  probably  a  greater  number 
of  names  than  any  other  alloy.  In  addition  to  the  name 
nickel-silver,  it  is  also  known  as  Chinese  white  silver  or 
packfong,  white  copper,  silveroid,  Nevada  silver,  and  elec- 
trum. 
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Fig.   1.     Work  to  be  under-cut  at  A 


UNDER-CUTTING   MACHINE  WITH 
FINGER   GUARD 

BY    DONALD   BAKBH- 

The  piece  shown 
in  Fig.  1  is  the 
timing  ring  of  a 
fuse  in  which  it  is 
required  to  ma- 
chine the  under- 
cut A;  and  Fig. 
2  shows  an  ordi- 
nary bench  lathe 
equipped  with  a 
boring  cross-slide, 
which  is  employed 
tor  performing 
the  under-cutting 
operation.  This 
bench  lathe  was  originally  used  in  the  manufacturing  depart- 
ment of  a  watch  factory,  but  the  addition  of  the  fixture  shown 
in  place  on  the  machine  enables  it  to  do  this  work  very  effi- 
ciently. Referring  to  Pig.  2,  it  will  be  seen  that  there  is  a 
stud  A  on  the  fixture,  the  end  of  which  is  hardened  and  ground 
to  form  a  nose  over  which  the  work  a  is  located,  while  the  op- 
posite end  of  the  stud  is  threaded  and  screwed  into  plate  B; 
the  end  of  the  stud  extends  back  into  the  boring  head  and 
slide  C.  When  plate  B  has  been  located  in  the  proper  position, 
it  is  secured  in  place 
by  a  dowel-pin  B.  This 
plate  B  also  carries 
two  studs  E  which  act 
in  conjunction  with 
the  swinging  clamp  F 
to  hold  the  work  in 
place  on  the  nose  of 
stud  A.  Clamp  F  is 
made  of  tool  steel,  and 
is  hardened  and  drawn 
to  a  spring  temper  at 
points  G.  The  clamp 
has  been  cut  away  at 
these  points  to  give  it 
sufficient  spring  to  al- 
low for  slight  differ- 
ences in  the  thickness 
of  the  work,  which  may 
amount  to  as  much  as 
0.010  inch. 

The  work  is  located 


guide  for  the  guard,  and  crosspin  V  limits  its  travel.  It  will 
of  course  be  evident  that  when  the  work  is  fed  up  to  the  cut- 
ter, lower  stud  £,'  comes  into  contact  with  guard  P  and  pushes 
it  back  against  the  resistance  of  spring  .S  so  that  the  cutter 
may  enter  the  hole  in  the  work. 

The  operation  of  the  machine  is  as  follows:  Locating  pin  U 
is  drawn  back  by  means  of  lever  J  so  that  the  finished  piece 
may  be  removed  from  the  stud  A  and  a  fresh  blank  substituted. 
Lever  J  is  then  released  to  allow  the  locating  pin  to  drop 
into  position  in  hole  B  in  the  work,  after  which  clamp  F  is 
brought  up  into  position  over  the  work  so  that  it  is  secured  in 
place  on  the  nose  of  the  fixture.  Movement  of  slide  C,  which 
is  governed  by  a  hand-lever,  brings  the  work  into  position  over 
the  cutter,  and  guard  P  is  moved  back,  as  previously  described. 
When  the  work  has  been  brought  to  the  limit  of  its  forward 
travel,  which  is  governed  by  a  stop  on  slide  C,  the  work  is 
fed  against  the  cutter  by  operating  lever  Y  which  actuates 
cross-slide  W,  the  movement  of  this  slide  being  limited  in 
either  direction  by  stop  screws  X.  The  capacity  of  this  ma- 
chine is  for  from  aOOO  to  4000  pieces  per  ten-hour  day,  although 
under  the  best  conditions  as  many  as  100  rings  have  been 
under-cut  in  ten  minutes. 

Engineering  schools  have  successfully  taught  the  laws  of 
materials  and  forces  and  the  methods  of  adapting  these  mate- 
rials and  forces  to  the  use  of  man,  but  they  have  almost  en- 
tirely disregarded  the  human  element — a  knowledge  of  which 
is  absolutely  essential  for  the  proper  utilization  of  any  mech- 
anisms which  the  en- 
gineer may  contrive. 
If  we  would  direct  suc- 
cessfully the  operation 
of  any  mechanism,  we 
must  have  as  complete 
knowledge  of  the  men 
who  are  going  to  oper- 
ate it  as  we  have  of 
the  mechanism  itself. 
•  •  •  Without  an  inti- 
mate knowledge  of  the 
workman,  a  college 
graduate  is  too  likely 
to  assume,  because  the 
workman  has  not  the 
same  kind  of  knowl- 
edge that  he  has,  that 
he  is  necessarily  igno- 
rant and  a  fit  subject 
for  contempt.  A  little 
association  with  him, 
however,  soon  dispels 
this  idea,  for  the  col- 
lege man  finds  out  that  although  the  workman's  knowledge 
may  be  quite  different  from  the  knowledge  that  he  has,  it  is 
very  extensive,  and  embraces  subjects  of  which  he  is  entirely 
ignorant.  The  workman  has  indeed  a  great  deal  of  knowledge, 
much  of  which  is  far  more  practical  and  better  suited  to  his 
needs  than  that  which  the  college  man  can  give  him.  The 
workman  recognizes  that  the  college  man  knows  little  about 
those- subjects  with  which  he  is  most  familiar,  and  he  is  likely 
to  have  more  contempt  for  the  college  man  than  the  latter  has 
for  him. — H.  L.  Gantt.  in  Industrial  Leadership. 


in    the    fixture    by    a 

,  rr         .-•   >.  ^'S'  2.     Bench  Lathe  with  Boring  Cross-slide  equipped  for  under-cutting  Fuse  Farts 

plunger  H,  which  en- 
ters hole  B  (Fig.  1).  The  arrangement  of  this  locating  device 
will  be  understood  from  the  front  view  of  the  fixture  shown 
in  Fig.  2  and  the  detail  view  Fig.  3,  where  it  will  be 
seen  that  the  locating  pin  is  operated  by  lever  J  which  fits 
over  pin  K  and  forces  back  bar  L  that  is  a  continuation  of  the 
locating  pin.  The  drawing  back  of  the  pin  is  resisted  by  flat 
spring  M  that  serves  the  additional  purpose  of  a  cover  plate 
over  the  bar  that  carries  pin  H.  Pin  y  enters  a  slot  in  the 
bar  L  and  limits  its  movement  so  that  it  is  impossible  to  break 
spring  M.    This  is  shown  clearly  in  Fig.  3. 

In  operating  this  machine  it  was  found  that  so  little  room 
had  been  provided  between  the  cutter  and  the  work  that  the 
workman  was  likely  to  hurt  his  fingers  while  putting  the  work 
in  place  in  the  fixture,  even  though  the  cutter  was  not  rotating. 
To  eliminate  this  danger  and  also  to  permit  running  the  cut- 
ter continuously,  the  machine  was  equipped  with  a  finger 
guard  shown  at  P.  This  guard  is  made  of  a  piece  of  flat  stock 
with  a  ring  which  surrounds  the  cutter  and  projects  past  it 
for  a  sufficient  distance  to  make  it  impossible  for  a  man's  hand 
to  come  in  contact  with  the  cutter  while  the  guard  is  in  its 
outermost  position.  Bushing  Q  is  pressed  into  the  lower  part 
of  the  guard  and  is  a  sliding  fit  on  pin  R.  while  spring  S  holds 
the  guard  in  its  outer  position.     Pin   T  serves  as  a  further 


'  Address:  41  Grant  Ave..  Jersey  City,  N.  J. 


Fig.  3.     Detail  Vi. 


Mechanism  for  locating  Work  on  Fixture 


HE  development  of  an  efficient  system  for  the  pur- 
chase of  tools  and  accounting  for  them  after  de- 
livery to  the  shops  is  one  of  the  difficult  problems 
which  the  management  of  every  large  factory  has 
to  work  out.  There  are  various  reiiuirements  to 
be  fulfilled.  Inj;lie  first  place,  the  men  in  all  de- 
partments  of  the  factory  must  be  kept  supplied  with  the  tools 
and  supplies  needed  to  carry  on  their  work.  SeconHi  the  tools 
must  be  of  the  type  and  quality  which  will  do  the  greatest 
amount  of  work  for  each  dollar  expended.  Third,  they  must  be 
purchased  in  a  way  that  insures  obtaining  the  most  advan- 
tageous price.  Fourth,  a  careful  record  must  be  maintained  to 
see  that  they  arc  not  stolen  or  needlessly  damaged.  Fifth,  ac- 
curate accounts  must  be  kept  of  all  tools  delivered  to  each  tool 
supply  room  in  order  that  they  may  be  charged  up  to  the  de- 
partment using  them,  when  worn  out  or  broken. 

After  grasping  the  different  phases  of  this  problem,  it  will 
be  evident  that  the  man  who  can  administrate  the  tool  service 
department  of  a  large  factory  must  have  a  variety  of  qualifica- 
tions. He  must  be  systematic,  for  there  are  a  multitude  of  de- 
tails to  attend  to  and  records  to  maintain.  It  is  important  for 
him  to  be  a  trained  mechanic  in  order  to  know  which  tools  are 
capable  of  giving  the  greatest  amount  of  service  tor  each 
dollar  spent.  Last,  though  by  no  means  least,  he  should  possess 
a  sufficient  knowledge  of  accounting  to  see  that  all  charges 
made  against  all  departments  and  credits  in  favor  of  them  are 
correct.  The  system  used  in  the  maintenance  supplies  and 
tool  service  department  of  the  Cadillac  Motor  Car  Co.,  Detroit, 
Mich.,  was  worked  out  by  A.  D.  Elmer  to  meet  the  require- 
ments of  this  company's  factory,  but  it  is  capable  of  applica- 
tion, with  slight  modifications,  in  any  large  manufacturing 
plant.  This  system  represents  scientific  management  at  its 
best;  that  is  to  say,  the  routine  work  and  accuracy  of  scien- 


tific methods  of  management  have  been  applied  In  a  way 
which  has  eliminated  all  unnecessary  detail  or  features  that 
would  tend  to  retard  the  rate  of  production  in  the  shops.  We 
are  indebted  to  George  \V.  Walker,  assistant  to  Mr.  Elmer, 
for  the  material  which  forms  the  basis  of  this  article. 

Before  entering  upon  a  detailed  description  of  the  work  of 
the  maintenance  supplies  and  tool  service  department,  it  will 
be  well  to  give  the  reader  an  idea  of  just  what  relation  this 
department  bears  to  the  manufacturing  departments  of  the 
factory.  Briefly  stated,  it  maj  be_sald  to  constitute  a  central 
distributing  station  for  all  tools  and  supplies  used  in  tne  set- 
formance  of  manufacturing  operations  .on  parts  of  Cadillac 
motor  cars;  although  it  is  important  to  note  that  this  depart- 
ment does  not  have  jurisdiction  over  materials  w^hich  enter 
into  the  construction  of  cars.  But  the  handling  of  tools  and 
manufacturing  supplies  is  only  a  part  of  the  work  of  this  de- 
partment. Iji.jui<iitifln,  it  acts  in  an  advisory  capacity  to  the 
purchasing  department  by  specifying  the  classea-Of  tools  and 
materials  which  are  to  be  purchased.  The  importance  of  this 
plan  is  that  the  head  of  the  department  is  a  trained  mechanic 
and  is  able  to  order  the  type  of  tools  or  class  of  supplies 
which  is  best  suited  for  the  particular  purpose  to  which  it  is 
to  be  put.  The  maintenance  supplies  and  tool  service  depart- 
ment is  held  responsible  for  the  quality  of  all  tools  and  sup- 
plies which  are  delivered  to  the  factory.  For  this  purpose 
it  has  a  corps  of  inspectors  in  addition  to  a  fully  equipped 
chemical  and  physical  laboratory;  and  all  tools  and  supplies 
are  either  inspected  or  tested  before  being  accepted,  so  that 
positive  assurance  is  obtained  that  their  quality  is  satisfac- 
tory. The  relationship  of  the  maintenance  supplies  and  tool 
service  department  to  other  departments  of  the  factory  is 
shown   diagrammatically  in   Fig.   1. 

The  material  handled  by  the  maintenance  supplies  and  tool 
service  department  is  divided  Into  three  general  classifica- 
tions as  follows:     first,  "long-lived  tools,"  which  are  under- 
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Fig.  1.     Diagram  showing  Relationship  of  Maintenance  Supplies  and  Tool  Service  Department 
to  Other  Departments  of  Factory  of  Cadillac  Motor  Car  Co. 
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stood  to  be  tools 
which  have  a  work- 
ing lite  of  consider- 
able length;  second, 
"short-lived  or  con- 
si^able  tools," 
which  is  the  name 
applied  to  a  great 
variety  of  tools  used 
for  manufacturing 
purposes  that  are 
not  capable  of  being 
used  for  any  long 
period,  drills,  taps, 
dies,  files  and  hack- 
saw blades  being 
typical  examples; 
third,  "manufactur- 
ing expense  sup- 
plies," which  are 
such  materials  as 
sandpaper  or  sponges. 

How  the  System  is 

Operated 
For  the  purpose  of 
giving  a  detailed  de- 
scription   of    certain 

features  of  this  system,  we  will  assume  that  the  foreman  in 
one  of  the  departments  ofTHe  factory  finds  himself  in  need  of 
i£"number  of  some  type  of  tools  which  has  not  been  previously 
used  in  the  factory.  To  obtain  such  tools  he  must  make  ap- 
plication to  the  maintenance  supplies  and  tool  service  de- 
partment for  them,  explaining  for  what  purpose  the  tools 
are  to  be  used.  This  application  will  be  turned  over  to  one 
of  the  inspectors  of  the  department,  who  is  a  mechanic  of 
wide  experience,  and  it  is  the  duty  of  this  man  to  decide, 
first,  whether  the  foreman  has  need  of  the  tools  for  which  he 
has  made  a  requisition,  and  second,  whether  the  tools  which 
he  specifies  are  those  best  suited  for  the  purpose.  If  the  in- 
spector reports  favorably  on  the  foreman's  application,  the 
maintenance  supplies  and  tool  service  department  will  issue 
a  "T-requisition"  for  the  purchasing  department,  authorizing 
the  buying  of  a  specified  number  of  the  tools  in  question.    In 

writing  this  T-requisition,  use 

is  made  of  the  form  shown  in  j„„  ^^„ 

Fig.  2.     Six  copies  are  made 

out    which    are    marked    first 

copy  to  sixth  copy,  inclusive, 

but  which  are  otherwise  virtu- 
ally the  same,  so  that  only  one 

copy  is  illustrated.    Attention 

is  directed  to  the  fact  that  in 

the  lower  left-hand  corner  of 

the    form    there    are    places 

for    a    T-requisition    number 

jind    a    purchase    order    num- 
ber, but  an  arrangement  has 

recently   been   made  whereby 

the   "T.   No."   is  used   as   the 

"P.  O.  No."    At  the  same  time 

that  the  T-requisition  is  made 

out,  an  entry   is   made   on    a 

white    order    card,  shown   in 

Fig.  4,  and  the  pink  copy  of 

the    requisition     is     stamped 

"Entered  ou  Order  Card,"  to 

show  that  the  order  has  been 

issued.   This  card  also  records 

the  receipt  of  tools. 
The  use  of  the  six  copies  of 

the  T-requisition  issued  on  the 

purchasing  department   is  as 

follows:     The  first  is  sent  to 

the  purchasing  department  as 

authority  to  buy.    The  second 
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copy  is  filed  by  the 
tool  tracer  in  the 
maintenance  sup- 
plies and  tool  service 
ofiSce  on  a  file  la- 
beled "unfilled  or- 
ders" until  such  time 
as  the  order  has 
been  completed,  as 
explained  subse- 
quently. On  the 
back  of  this  copy  the 
tool  tracer  records 
all  correspondence, 
and  notes  progress 
being  made  in  filling 
the  order,  which  in- 
formation is  avail- 
able to  all  interested 
parties.  The  third 
copy  is  held  on  the 
inspector's  file  until 
the  tools  are  re- 
ceived, to  serve  as  a 
notice  that  be  has 
these  tools  to  in- 
spect, and  after  re- 
ceipt and  inspection  of  the  tools  the  inspector's  copy  of  the 
T-requisition  is  destroyed.  The  fourth  copy  is  sent  to  the 
foreman  of  the  department  who  ordered  the  tools  to  notify  him 
that  his  order  has  been  taken  care  of  and  will  be  filled  in  due 
course.  It  was  stated  that  the  form  of  all  copies  of  the  T- 
requisition  is  virtually  the  same,  but  in  the  case  of  the  fourth 
copy  which  is  sent  to  the  foreman,  information  is  given  in  re- 
gard to  the  clerks  in  the  maintenance  supplies  and  tool  service 
department  to  whom  written  or  telephone  messages  should  be 
addressed  in  making  any  inquiries  in  regard  to  the  tools  in 
question.  The  fifth  copy  is  given  to  the  tool  tracer  whose  duty 
it  is  to  follow  up  the  job  represented  by  the  T-order  to  be  sure 
that  satisfactory  progress  is  being  made  in  filling  it.  The  sixth 
copy,  which  is  sent  to  the  cost  accounting  department,  is  filed 
by  order  number  so  that  the  invoice  may  be  properly  classified 
when  tlie  goods  are  received.  For  the  drills  called  for  on  the 
order  shown  in  Fig.  2,  it  will 
be  seen  that  the  invoice  would 
be  classified  under  account 
No,  .iS.  The  cost  accounting 
department  also  makes  out  a 
cost  card  which  is  used  for 
reference  in  pricing  worn  out 
tools  when  they  are  released. 
as  will  be  explained  later. 

Receipt  of  New  Tools  In  the 

Factory 
At  the  time  that  the  new 
tools  are  delivered  to  the  fac- 
tory, the  receiving  depart- 
ment makes  out  five  copies  of 
the  receiving  slip  shown  in 
Fig.  3,  three  of  which  are 
sent  to  the  maintenance  sup- 
plies and  tool  service  depart- 
ment together  with  the  goods. 
The  first  copy  is  signed  and 
returned  to  the  receiving  de- 
partment, where  it  is  filed  ac- 
cording to  date  and  name  of 
the  firm  which  supplied  the 
tools,  serving  as  this  depart- 
ment's receipt  for  the  goods 
which  it  has  sent  out.  The 
second  copy  is  kept  with  the 
goods  until  they  have  been 
inspected;  and  it  they  are 
found   to  be    O.   K,    and    the 
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Fig.    2.  Form    used    in    authorizing    Piirchaso    of    Tools    and    Maintenance 
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copy  of  the  receiving 
slip  conforms  witli 
the  inspector's  copy 
of  the  T-requisition 
(Fig  2)  the  receiv- 
ing slip  is  signed  by 
the  inspector  and  at- 
tached to  the  in- 
spector's copy  of  the 
T-requisition.  These 
slips,  together  with 
the  tools,  are  then 
sent  to  the  stock- 
room, vi'here  the  bal- 
ance in  stock  is 
added  to  the  quan- 
tity received,  and 
noted  on  receiving 
slip  as  indicated  by 
the  ninety  in  a  cir- 
cle in  Fig.  3.  This 
is  used  as  a  check  against  the  balance  which  appears  on  the 
stock  card.  The  stock-keeper  then  signs  the  receiving  slip  and 
notes  the  location  of  the  tools  in  the  stock-room  under  the  space 
provided  for  remarks;  and  this  second  copy  of  the  receiving 
slip,  together  with  the  inspector's  copy  of  the  T-requisition,  is 
then  handed  to  the  tool  tracer  to  notify  him  that  the  tools  have 
been  delivered  to  the  stock-room.  The  tool  tracer  destroys  the 
Inspector's  copy,  attaches  the  pink  copy  to  the  receiving  slip 
and  hands  them  to  the  file  record-clerk,  who  is  then  ready  to 
close  the  order  card.  Fig.  4,  and  make  the  proper  notations  on 
the  stock  card.  Fig.  5.  He  then  stamps  the  receiving  slip 
"Posted"  and  files  it  by  tlie  T-requisition  number.  The  third 
copy  of  the  receiving  slip  goes  to  the  foreman  of  the  depart- 
ment for  which  the  tools  were  ordered,  to  notify  him  that  these 
tools  are  in  the  stock-room.  The  pink  copy  of  the  T-requisition 
is  stamped  "Completed"  and  filed  by  the  T-requisition  nunil)er 
for  future  reference. 

How  Different  Classes  of  Supplies  are  Identified 

For  the  purpose  of  keeping  accounts,  each  different  class  of 
tools  or  maintenance  supplies  is  charged  to  a  different  account 
and  these  accounts  are  all  designated  by  numbers.  Fig.  4 
shows  the  card  on  which  the  order  is  entered  at  the  time 
that  a  T-requisition  is  sent  to  the  purchasing  department, 
authorizing  it  to  buy  the  supplies  called  for.  It  will  be  seen 
that  the  order  card  has  spaces  at  the  top  for  entering  the 
name,  description  and  size  of  the  tool,  and  the  account  number 
to  which  it  is  to  be  charged;  also,  that  the  lower  part  of  this 
card  provides  spaces  for  noting  the  dates  on  which  the  tools 
are  received,  the  T-rcquisition  number  which  goes  in  the 
column  headed  "Req.  No.",  the  number  ordered,  number  re- 
ceived and  balance  due.  The  column  headed  "Bal.  Due"  is 
filled  out  in  cases  where  a  considerable  number  of  tools  are 
ordered  and  where  the  immediate  neix'ssity  for  those  tools 
m;ikr^   il    ;ii|vis;il)li.  I,,  luiv,'   Ihriu   .Icli  v^'i-.M    in    insi  ;i  llin.ii  I  s.    In 
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any  case,  this  card 
shows  the  coiidition 
of  the  last  order  is- 
sued for  tools  of  the 
particular  type  to 
which  it  refers.  The 
stock  card.  Fig.  5, 
is  the  same  as  the 
order  card  except 
for  the  two  spaces 
on  the  left  marked 
"Min."  and  "Order." 
This  refers  to  the 
the  number  of  tools 
of  this  kind  which 
must  always  be  kept 
in  stock,  and  when 
the  number  has  been 
reduced  to  this  min- 
imum it  means  that 
an  order  must  im- 
mediately be  issued  for  the  necessary  number  to  bring  the 
supply  on  hand  up  to  the  maximum  quantity.  It  will  also  be 
noted  that  the  location  of  this  particular  tool  in  the  tool  stock- 
room is  entered  beside  the  heading  "Location."  The  ar- 
rangement of  the  card  will  be  self-evident  with  the  exception 
of  the  columns  headed  "In,"  "Out"  and  "Balance."  Each  time 
new  tools  are  delivered  to  the  stock-room  the  number  received 
is  recorded  in  the  "In"  column,  and  similarly  each  time  tools 
are  sent  out  to  one  of  the  tool  supply  rooms  the  number  sent 
out  is  recorded  in  the  "Out"  column.  By  adding  to  or  deduct- 
ing from  the  previous  balance  number,  the  existing  balance 
on  hand  is  found  and  recorded  in  the  column  provided  for 
that  purpose. 

A  record  of  receipt  is  made  on  the  stock  card  shown  in  Fig. 
5  at  the  time  the  tools  are  delivered  to  the  stock-room.  The 
order  and  stock  caVds  are  kept  in  filing  cabinets  in  the  office 
of  the  maintenance  supplies  and  tool  service  department.  At 
the  time  that  the  receipt  of  new  tools  is  recorded  on  the  stock 
card,  a  corresponding  entry  is  made  on  a  stock  bin  card, 
shown  in  Fig.  6.  Cards  of  this  type  are  held  in  clips  on  each 
of  the  bins,  and  contain  a  record  of  the  number  of  tools  in 
the  bin;  the  records  on  these  cards  also  serve  as  a  check  on 
the  records  of  the  balance  which  appears  on  the  stock  cards. 
The  manner  in  which  this  card  is  filled  out  will  be  evident 
after  having  read  the  description  of  the  stock  card. 
How  the  Foreman  Proceeds  in  Ordering-  Tools 

The  maintenance  supplies  and  tool  service  department  has 
a  central  stock-room  to  which  all  new  tools  and  supplies  are 
sent  at  the  time  they  are  delivered  to  the  factory;  and  dis- 
tributed around  the  plant  are  a  number  of  sub-departments 
known  as  "tool  supply  rooms"  which  act  as  middlemen  in 
the  transfer  of  tools  from  the  main  stock-room  to  the  differ- 
ent departments  of  the  factory.  The  men  in  the  factory  go 
to  the  tool  supply  rooms  for  anything  they  need ;   and  when 
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Fig.   6.     Form  of  Bin  Card  used   to  record   Number  of  Tools  in  Bins:   Size 
6   by  3   Inches;    One   Copy   made   out   on   White  Stock 

the  attendant  finds  that  his  stock  of  any  tool  is  running  low, 
which  seldom  happens  due  to  automatic  replacement  each 
week  of  broken  and  worn  out  tools,  as  fully  explained  subse- 
quently, he  sends  up  to  the  central  stock-room  for  more.  In 
making  requisition  for  supplies,  use  is  made  of  the  form 
shown  in  Fig.  7,  which  is  made  out  in  duplicate  and  sent  up 
to  the  maintenance  supplies  and  tool  service  department  by 
a  messenger.  Both  copies  are  handed  to  one  of  this  depart- 
ment's inspectors,  who  passes  upon  the  propriety  of  the  requi- 
sition, and  is  found  O.  K.,  sends  it  to  the  stock-room  where  an 
order  number  is  assigned  to  the  delivery  of  tools,  after  which 
the  proper  entry  is  made  on  the  bin  card  and  the  tools  called 
for  are  handed  to  the  messenger  who  takes  them  back  to  the 
tool  supply  room. 

At  the  time  that  the  tools  are  removed  from  the  bin.  a 
proper  entry  is  made  on  the  card  held  in  the  clip  on  this  bin 
to  show  the  balance  which  still  remains  on  hand;  and  the 
requisition  slip  is  stamped  "Filled"  on  back.     The  first  copy 


room  to  which  the  tools  are  going,  together  with  his  own 
initials.  This  form  is  filed  in  the  maintenance  supplies  and 
tool  service  office  by  requisition  number  and  serves  as  a  re- 
leipt  for  the  tools  that  have  been  sent  out.  At  the  time  the 
tools  are  sent  from  the  central  stock-room  to  the  tool  supply 
room  a  slip  of  the  form  shown  in  Fig.  9  is  made  out  and  sent 
to  the  foreman  to  notify  him  that  the  tools  he  needs  are  in  his 
tool  supply  room  ready  to  be  drawn  out  on  the  workmen's  tool 
checks.  When  tools  are  received  in  the  tool  supply  room  they 
are  entered  in  a  book  known  as  the  "Incoming  Commercial 
Tool"  book,  which  shows  date  received,  requisition  number, 
quantity  and  description  of  the  tools,  and  contains  spaces  to  be 
used  by  the  tool  supply  room  man  and  clerk  for  checking  when 
cards  are  put  in  the  card  file  and  spaces  assigned  on  the  check 
board. 

The  second  copy  of  the  requisition  slip.  Fig.  7,  goes  to  the 
tool  supply  room  record-clerk  who  makes  an  entry  on  cards 
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Fig.    7.     Form    used    by    Foreman    in    making    Requisition    for    Tools    and 
Supplies;  Size  3  by  6  Inches;  Two  Copies  made  out  on  TeUow  Stock 

of  the  requisition  is  sent  on  to  a  requisition  clerk  who  enters 
the  item  in  the  "Requisitions  Filled"  book.  This  book  is  main- 
tained to  be  sure  that  all  requisitions  are  properly  accounted 
for,  and  does  away  with  the  possibility  of  lost  requisitions. 
One  copy  of  the  requisition  goes  to  the  file  record-clerk  to 
make  the  proper  entry  on  the  stock  card  and  figure  the  balance 
on  hand;  and  finally,  the  requisition  slip  goes  to  the  cost  ac- 
counting department,  where  the  proper  adjustment  of  ac- 
counts is  made  and  the  slip  filed  by  its  order  number.  It  will 
be  noticed  on  this  slip  that  there  is  a  number  30  with  a  circle 
drawn  around  it,  which  represents  the  number  of  tools  that 
remain  on  hand  after  the  order  has  been  filled.  When  the  slip 
reaches  the  file  record-clerk,  he  calculates  the  balance  on 
hand  from  the  data  on  the  stock  card  and  the  balance  obtained 
must  agree  with  the  number  on  the  requisition  slip;  otherwise, 
an  investigation  will  be  instigated  to  determine  the  cause  of 
the  discrepancy. 

When  the  tools  are  given  to  the  messenger  to  take  to  the 
tool  supply  room,  a  list  of  the  tools  is  made  on  the  form 
shown  in  Fig  S.  to  which  has  been  assigned  the  same  order 
number  as  shown  on  the  requisition,  and  the  messenger  signs 
this  form  with  the  name  of  the  foreman  of  the  tool   supply 


Fig.  8.     Form  used  by  Messenger  in  signing  Receipt  for  Tools  or  Supplies 

sent  to  Tool  Supply  Room;  Size  6  by  4  Inches;  One  Copy 

made   out  on   Orange   Stock 

of  the  form  shown  in  Fig.  10.  These  cards  are  made  out  in 
duplicate  on  red  and  white  stock;  the  white  copy  is  filed  in 
the  maintenance  supplies  and  tool  service  department  and 
the  red  copy  in  the  tool  supply  room.  On  the  day  following 
the  delivery  of  the  tools,  the  second  copy  of  the  requisition 
slip  is  taken  to  the  tool  supply  room,  where  the  entry  is  made 
on  a  card.  Fig.  10,  to  record  delivery  of  the  tools  to  the  tool 
supply  room.  At  the  same  time,  the  clerk  checks  the  "in- 
coming commercial  tool"  book  to  show  that  the  proper  entry 
has  been  made  on  the  card.  Fig.  10.  Later  the  man  who  has 
charge  of  the  check  boards  also  checks  the  book  to  show  that 
a  space  has  been  assigned  to  the  tools  on  the  check  board. 

Report  to  the  Office 

It  has  been  explained  that  on  the  day  after  the  tools  are 
sent  from  the  central  supply  room  to  one  of  the  tool  supply 
rooms,  a  clerk  takes  the  second  copy  of  the  tool  supply  room 
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Fig.    9.     Form   used   by   Central    Stock-room   in   notifying   Foreman   of   De 
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foreman's  requisition  slip  and  makes  an  entry  on  the  card 
file  in  the  tool  supply  room.  It  will  also  be  recalled  that  the 
man  in  charge  of  the  check  board  sees  that  a  space  has  been 
provided  for  the  tools  so  that  they  may  be  checked  out  to  a 
workman.  Similarly,  if  tools  are  removed  permanently,  the 
tool  supply  room  records  must  show  that  such  tools  are  no 
longer  available.  Each  tool  that  goes  out  of  a  tool  supply 
room  is  entered  in  a  book  known  as  the  "Outgoing  Commer- 
cial Tool"  book  which  shows  the  date  on  which  the  tools  were 
removed  and  the  quantity  and  description  of  the  tools,  to- 
gether with  spaces  to  be  used  by  the  clerk  to  check  when  re- 
moving cards,  check-board  man  to  check  when  check  board 
has  been  corrected  and  tool  supply  room  man  to  cross-check 
when  book  and  work  are  0.  K.  Once  a  week  the  books  of  each 
tool  supply  room  are  gone  over  by  the  man  in  charge  to  see 
that  they  are   checked   up   to  date.     In   reporting   conditions 
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found  in  each  tool  supply  room,  he  uses  the  form  shown  in 
Fig.  11.  It  will  be  seen  that  the  form  used  for  this  purpose 
provides  a  space  for  the  number  of  the  tool  supply  room  to 
which  the  report  refers,  and  spaces  for  the  date  and  the  tool 
supply  room  man's  signature.  In  the  space  on  the  form,  in- 
formation is  given  concerning  the  order  number,  the  number 
of  tools,  with  their  size  and  description,  after  which  a  check 
mark  is  placed  in  one  of  the  three  vertical  columns  at  the 
right  to  show  if  a  tool  has  been  sent  out  without  being-  cred- 
ited, if  it  has  come  in  without  being  charged,  or  if  no  space 
has  been  provided  on  the  check  board  for  the  tools  in  question. 
In  each  case,  the  date  of  the  transaction  is  recorded  in  the 
column  at  the  extreme  right.  The  making  of  these  reports  to 
the  office  enables  the  work  of  each  tool  supply  room  to  be 
accurately  checked  up,  and  if  it  is  found  that  any  of  the  clerks 
show  a  tendency  to  be  lax  in  their  work,  the  necessary  steps 
can  be  taken  to  overcome  the  difficulty. 

Examininir  the  Records  to  Guard  Aeralnst  Shortage 
It  has  already  been  explained  that  a  minimum  number  is 
assigned  to  each  class  of  tools  and  supplies,  and  recorded  on 
the  stock  card  in  the  space  assigned  for  that  purpose.     When 
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Fig.    12.     Form   used   by  Inspector  In   caUing   for   the   Furchase   of   Addi- 
tional  Supplies;    Size   6   by  4   Inches;    Three    Copies   made   out  on 
Salmon,  White  and  Yellow  Stock 

the  file  record-clerk,  in  the  course  of  making  deduction  for 
tools  sent  out,  finds  that  any  article  has  reached  the  minimum 
amount  he  fills  out  the  form  shown  in  Fig.  12,  one  copy  of 
which  is  passed  to  the  inspector  to  determine  whether  or  not 
the  article  is  to  be  re-ordered.  His  knowledge  of  conditions 
in  the  factory  is  such  that  he  can  anticipate  requirements 
and  thereby  control  maximum  quantities  to  carry  in  stock.  If 
he  finds  that  an  order  should  go  through,  he  O.  K.'s  his  copy 
of  the  form  shown  in  Fig.  12,  and  hands  it  to  one  of  the  sten- 
ographers to  make  out  a  form.  Fig.  2,  authorizing  the  pur- 
chasing department  to  buy  more  articles  of  this  particular 
class.  The  form  shown  in  Fig.  12  is  made  out  in  triplicate; 
the  first  copy  is  used  by  the  stenographer,  as  previously  men- 
tioned, and  is  finally  filed  by  the  T-order  number,  which  is 
written  on  the  form  shown  in  Fig.  2.  The  second  copy  is  held 
by  the  record-clerk  until  the  T-order  has  been  written,  after 
which  it  is  destroyed.  Before  the  first  copy  is  filed,  it  is  at- 
tached  to   the  T-order   form   which   has  just  been   made   out. 
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Fig.  13.     Form  used  by  Foremen  in  making  Requisition  for  Manufacturing 

Expense    Supplies;    Size   6   by   4   Inches;    One   Copy   made   out 

on   Yellow   Stock 

and  sent  to  the  record-clerk  who  makes  the  necessary  entry 
on  the  order  card  shown  in  Fig.  4.  The  third  copy  of  the  form 
shown  in  Fig.  12  is  sent  to  the  stock-room  for  the  purpose  of 
checking  the  balance  recorded  on  the  stock  card  against  the 
number  of  tools  actually  in  the  bin,  in  order  to  be  sure  that 
these  two  coincide.  The  third  copy  is  then  returned  to  the 
ofl^ce  and  filed  by  its  card  number  2So2  tor  reference. 

Method  of  Drawing-  Manufacturing  Expense  Supplies 
from  Central  Stock-room 

The  materials  used  in  the  factory  which  come  under  the 
classification  "manufacturing  expense  supplies,"  that  is  to  say, 
supplies  which  are  rapidly  consumed,  are  ordered  out  from 
the  central  stock-room  on  requisition  slips  of  the  form  shown 
in  Fig.  13.  It  will  be  seen  that  this  slip  provides  for  giving  a 
description  of  the  material,  amount  used,  and  cost,  together 
with  the  purpose  tor  which  the  material  is  to  be  used;  and 
that  spaces  are  provided  tor  crediting  the  central  stock-room 


872 


MACHINERY 


June,  1916 


1 

K 

1 

1 

z 

z 

Q 

Daf  Rctuoitd 


Fif.  14.     Form  of  Card  used  by  T.  S.  S.  to  r«oord  Tool  Checks  and  Toola 

given   to  ■Workmen;   Size   7  by  3H    Inches:    One   Copy 

made   out    oa   Drab    Stock 

with  this  amount  of  material  and  charging  it  against  the  de- 
partment in  which  it  is  actually  to  be  used.  Before  any 
manufacturing  expense  supplies  can  be  sent  out  from  the 
central  stock-room,  the  requisition  must  be  0.  K.'d  by  the  in- 
spector and  an  order  number  must  be  assigned  by  the  stock- 
room for  purposes  of  identification.  When  the  requisition  is 
filled,  the  messenger  signs  a  receipt  for  it,  as  in  the  case 
where  an  order  is  filled  for  tools,  the  form  shown  in  Fig.  8 
being  employed  for  this  purpose.  The  transaction  is  entered 
on  the  requisition  record  book  by  order  number  and  the  requi- 
sition slip.  Fig.  13,  is  sent  to  the  stock  record-clerk  for  ad- 
justment of  the  stock  cards,  and  then  to  the  cost  accounting 
department,  where  the  proper  adjustment  of  the  accounts  is 
made  to  cover  the  transaction. 

Drawing-  Out  Tools  from  Stock  Supply  Rooms 

In  the  Cadillac  Motor  Car  Co.'s  shops,  the  usual  check 
system  is  employed  for  lending  tools  to  the  workmen.  When 
a  man  comes  to  work  he  is  usually  given  fifteen  tool  checks, 
but  this  number  would  not  be  sufficient  to  enable  him  always 
to  get  the  number  of  tools  required  for  his  work  if  he  had 
to  take  out  all  tools  from  the  tool  supply  room  on  check.  For 
the  purpose  of  partially  overcoming  this  difficulty,  it  has  been 
found  advisable  to  lend  each  man  a  certain  standard  set  of 
tools — according  to  the  work  for  which  he  is  employed — and 
have  these  recorded  on  a  card  instead  of  lending  them  to  him 
against  tool  checks.  For  this  purpose  cards  are  employed  of 
the  form  shown  In  Fig.  14,  and  it  will  be  seen  that  on  these 
cards  the  first  entry  is  "Fifteen  Tool  Checks,"  together  with 
the  date  on  which  they  were  given  to  the  workman.  Standard 
tools  may  also  be  lent  to  the  man  and  entered  on  this  card, 
and  should  it  happen  that  he  returns  any  of  the  tools  before 
leaving  the  company,  the  date  on  which  the  tools  were  re- 
turned is  recorded  in  the  column  provided  for  that  purpose, 
such  a  record  constituting  a  cancellation  of  his  responsibility 
for  the  tools  in  question.  These  cards  are  an  important  factor 
in  preventing  the  theft  or  loss  of  tools,  because  before  a  man 
can  be  paid  off  when  leaving,  he  must  first  get  his  tool  ac- 
count 0.  K.'d  by  the  foreman  of  the  tool  supply  room  which 
serves  the  department  in  which  he  was  employed. 

After  the  tool  supply  room  foreman  has  gone  over  the  tool 
account  of  a  man  who  is  leaving,  he  fills  in  a  time  office  release 
form.  Pig.  15.  If  the  account  is  found  to  balance  properly, 
the  fact  is  noted,  but  should  it  happen  that  certain  tools  are 
missing  these  are  noted  in  the  space  at  the  bottom.  That  part 
of  the  cost  of  lost  tools  which  is  to  be  charged  to  the  employe 
is  determined  by  the  general  foreman  of  the  tool  supply 
rooms,  who  notes  it  on  the  release,  together  with  the  account 
numbers  of  these  tools.  As  a  matter  of  fact,  employes  are 
seldom  called  upon  to  pay  over  half  of  the  original  cost  of  the 
tool;  frequently  it  is  less  than  this  amount.  In  the  upper 
right-hand  corner  of  the  form  there  is  a  space  for  noting  the 
difference  between  the  original  cost  of  lost  tools  and  the 
amount  which  the  workman  paid,  this  difterenoe  being  charged 
against  the  department  in  which  the  tool  was  used.  This  form 
is  made  out  in  triplicate.  The  first  copy  is  sent  by  messen- 
ger to  the  time  office,  the  second  copy  is  held  by  the  tool  sup- 
ply room  foreman  until  he  gets  credit  for  tool  shortage  on 
release  and  for  future  reference,  and  the  third  copy  is  held 
by  the  tool  supply  room  general  foreman  as  a  memorandum 


to  assist  him  in  seeing  that  he  gets  proper  credit  for  his  tool 
supply  room  in  case  of  shortage. 

Weekly  Replacement  of  Worn  Out  and  Broken  Tools 
If  a  man  has  a  tool  out  on  check  and  breaks  the  tool  or 
wears  it  down  to  a  point  where  he  finds  that  it  is  no  longer 
giving  satisfactory  service,  he  takes  the  tool  to  the  foreman 
of  his  department  and  gets  him  to  sign  a  tool  release  slip 
which  will  enable  him  to  return  the  damaged  or  worn  out 
tool  to  the  tool  supply  room  and  get  another  tool  or  his  check 
in  e.xchange  for  it.  For  the  purpose  of  releasing  tools  in  this 
way,  the  foreman  makes  use  of  the  form  shown  in  Fig.  16, 
and  when  this  form  is  turned  in,  an  investigation  is  conducted 
to  see  if  the  supply  of  this  particular  kind  of  tool  has  been 
reduced  to  a  point  where  more  should  be  ordered.  This  work 
is  done  by  the  foreman  of  the  tool  supply  room,  and  after 
he  has  reached  a  decision  he  draws  his  pencil  either  through 
the  word  "yes"  or  "no,"  leaving  an  affirmative  or  a  negative 
to  express  his  decision  in  regard  to  the  necessity  of  replace- 
ment. These  damaged  tools,  together  with  the  foreman's  re- 
lease slips,  are  placed  in  a  box  in  the  tool  supply  room,  and 
once  a  week  an  inspector  goes  around  to  look  them  over  and 
decide  whether  or  not  the  damage  in  each  case  is  of  a  nature 
which  justifies  discarding  the  tool.  In  doing  this  work  use  is 
made  of  the  replacement  checking  list  shown  in  Fig.  17;  the 
name  of  the  inspector  and  the  foreman  of  the  tool  supply  room 
work,  and  the  name  and  size  of  each  tool  which  is  found  to 
be  damaged  beyond  repair  is  entered  on  this  list,  the  tool  sup- 
ply room  foreman  signing  in  the  column  at  the  left  and  the 
inspector  in  the  column  at  the  right. 

The  tools  are  then  sent  to  the  tool  salvage  department  of 
the  central  stock-room  and  an  alphabetical  list  of  the  tools  is 
made  out  from  the  slips,  the  form  shown  in  Fig.  19  being  used 
for  this  purpose.  This  form  is  made  out  in  triplicate.  The 
first  copy  is  a  record  for  the  files  of  the  maintenance  supplies 
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and  tool  service  departmeut;  this  is  also  used  in  making  a 
replacement  of  tools  in  the  tool  supply  room  or  crediting  the 
room  with  the  number  of  tools  which  are  not  replaced.  This 
first  copy  is  given  to  an  inspector  for  O.  K.,  and  then  it  goes 
to  the  stock-room  foreman,  who  looks  after  sending  out  tools 
to  replace  the  broken  ones;  then  it  is  sent  to  the  record-clerk 
in  order  that  the  card  in  his  file  and  the  tool  supply  room 
card,  both  of  which  are  of  the  form  shown  in  Fig.  6,  may  be 
corrected  for  any  tools  that  may  not  have  been  replaced;  this 
first  copy  is  then  filed  in  the  maintenance  supplies  and  tool 
service  department  by  order  number.  The  second  copy  is 
returned  to  the  tool  supply  room,  where  it  is  checked  against 
the  original  list  shown  in  Fig.  17  to  see  that  the  tool  supply 
'  room  has  received  tools  to  replace  those  sent  out  in  a  broken 
or  damaged  condition.  The  third  copy  goes  to  the  cost  ac- 
counting department  in  order  that  the  stock-room  may  be 
credited  with  the  tools  and  a  corresponding  charge  made 
against  the  department  in  which  they  were  broken. 

If  it  happens  that  the  foreman  of  one  of  the  tool  supply 
rooms  has  reason  to  believe  that  any  man  in  the  factory  has 
checks  representing  tools  which  he  has  broken  or  lost,  it  is  the 
privilege  of  the  foreman  of  the  tool  supply  room  to  call  upon 
the  man  for  a  settlement  of  his  tool  account.  For  this  purpose 
use  is  made  of  the  form  shown  in  Fig.  18,  the  use  of  which 
will  be  apparent  from  the  illustration.  This  practice  of  call- 
ing upon  the  men  for  an  accounting  at  any  time  that  it  may 
be  deemed  advisable  is  a  great  help  in  doing  away  with  dis- 
putes over  the  accuracy  for  charges  for  tools  which  may  be 
made  against  a  man  at  the  time  he  leaves  the  company. 
Records  of  Tools  Lent  to  Outside  Firms 
The  Cadillac  Motor  Car  Co.  follows  the  generally  used  prac- 
tice of  having  certain  classes  of  work  done  by  outside  con- 
cerns in  order  to  benefit  by  the  experience  of  specialists  in 
unusual   lines  of  manufacture.     This   is   particularly   true  of 
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Fig,    17.      Rcplttconiont   Chocking   List  used   in   Tool   Supply  Room   to  rpcor 
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Fig.    18.     Form  used  by   Tool   Supply  Eoom  in   calling   upon  Workmen  for 

Settlement  of  Tool  Accounts;  Si>e  6Vi  by  3  Inches;  One 

Copy  made  out  on  Fink  Stock 

certain  classes  of  special  tool  work,  and  for  handling  such 
work  it  is  occasionally  found  necessary  to  lend  tools  for  doing 
the  work  to  these  outside  firms.  Of  course  it  is  necessary 
to  keep  a  record  of  tools  which  have  been  sent  out  this  way, 
and  such  a  record  is  maintained  by  issuing  the  form  shown 
in  Fig.  20.  It  will  be  seen  that  the  upper  part  of  the  card 
is  provided  with  spaces  for  the  date  and  tor  the  complete 
name  and  address  of  the  firm  to  which  the  tools  are  to  be 
shipped.  The  lower  part  of  the  form  has  spaces  for  descrip- 
tions of  the  tools;  for  the  number  to  be  shipped;  and  for  the 
price,  total  value  and  classification  of  each  kind  of  tool.  After 
making  out  the  order,  it  is  checked  by  an  inspector  to  see 
that  everything  is  correct,  after  which  the  form  is  sent  to  the 
head  of  the  maintenance  supplies  and  tool  service  department 
for  signature.  The  form  is 'made  out  in  triplicate,  the  first 
copy  being  sent  to  the  manufacturing  sales  department,  which 
looks  after  despatching  the  tools  to  their  destination  and  ren- 
dering invoice,  the  second  copy  is  held  in  the  maintenance 
supplies  and  tool  service  department  until  the  tools  are  re- 
turned, and  the  third  copy  is  sent  to  the  firm  that  does 
the  work.  If  the  tools  are  O.  K.  when  returned,  they  are 
put  in  stock  and  credit  is  given  to  the  firm  who  returns  them. 

The  Repair  of  Commercial  Tools 

It  will  be  recalled  that  when  a  workman  damages  a  tool 
or  wears  it  down  so  that  he  considers  its  use  is  no  longer 
feasible,  he  takes  the  tool  to  his  foreman  and  gets  him  to  sign 
a  tool  release  slip  for  it,  which  he  turns  in  to  the  tool  supply 
room  with  the  tool  in  order  to  get  his  tool  check  or  a  new  tool, 
as  the  case  may  be.  It  will  also  be  remembered  that  at  the 
end  of  each  week  these  tools  are  gone  over  by  the  inspector 
and  the  foreman  of  the  tool  supply  room,  to  decide  whether 
or  not  they  have  been  worn  down  so  that  they  are  no  longer 
fit  for  service.  It  may  happen  that  some  of  these  tools  will 
be  considered  capable  of  giving  an  additional  amount  of  ser- 
vice after  certain  repairs  have  been  made  on  them,  and  such 
tools,  together  with  the  tools  that  have  been  slightly  dam- 
aged in  the  shops,  are  sent  to  the  tool-room  to  be  put  back  into 
condition  for  future  service.  The  making  of  such  repairs  in- 
volves keeping  a  record  for  several  purposes.  In  the  first 
place,  the  tool  supply  room  must  know  what  tools  have  been 
sent  out  and  when  these  tools  should  be  returned;  care  must 
be  taken  to  see  that  all  tools  sent  out  for  repairs  are  finally 
returned;  and  it  is  also  necessary  to  give  the  tool-room  in- 
structions as  to  the  nature  of  the  repair  that  is  required,  and 
to  keep  a  record  of  the  cost  of  the  work.  For  this  purpose 
the  form  shown  in  Fig.  21  is  employed.  It  will  be  seen  that 
there  is  a  notation  "Charge  Time  and  Material  to  Order  No. 
63920,"  which  is  a  blanket  order  number  that  is  applied  on  all 
jobs  involving  the  repair  of  commercial  tools  against  the  de- 
partment which  uses  the  tools. 

Five  copies  of  this  form  are  made  out,  the  uses  of  which 
are  as  follows:  The  first  copy  is  sent  to  the  maintenance  sup- 
plies and  tool  service  department  with  the  work,  where  it  is 
filed  by  the  department  order  number.  The  second  copy  also 
accompanies  the  work  and  goes  on  to  the  tool-room,  where  it 
is  filed  as  a  record  of  the  work  which  the  tool-room  did  on 
this  particular  Job.  The  third  copy  accompanies  the  work 
as  far  as  the  oflBce,  where  It  is  held  during  the  time  that  the 
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rig.    19.     Form   used   by  Tool  Salvage   Department   of  Central  Stock-room 

in    making    an    Alphabetical    List    of    Broken    or    Worn    Tools;    Size 

8'/2    by   "U    Inches;    (Whore    a   large   number   of   Tools   have   to   be 

recorded,    the    size    of    form     is     S'i     by     13     inches);     Throe 

Copies  made  out  on  Wliite,   Yellow  and  White  Stock 

Job  is  in  the  tool-room;  it  simply  serves  as  a  reminder  to  the 
office  that  this  work  is  being  done  and  must  be  looked  after 
to  see  that  it  is  put  through  with  the  customary  dispatch.  The 
fourth  copy  is  a  receipt  that  is  given  to  the  tool  supply  room 
for  the  tools  which  they  have 


the  man  has  occasion  to  draw  out  a  new  file  from  the  tool 
supply  room. 

Buying  Tools  for  Employes 

Every  manufacturer  recognizes  that  it  is  good  policy  to 
encourage  employes  to  provide  themselves  with  a  good  set  of 
tools-  The  Cadillac  Motor  Car  Co.  makes  a  practice  of  pur- 
chasing any  tools  which  employes  want  in  order  that  the  men 
may  get  advantage  of  the.  company's  wholesale  rates  from  tool 
manufacturers  with  whom  it  has  regular  dealings.  The  cost 
of  these  tools  is  deducted  from  the  workman's  pay,  and  for 
making  this  adjustment  use  is  made  of  the  form  shown  in 
Fig.  24.  It  will  be  seen  that  the  form  has  spaces  for  the  plant 
number  in  which  the  man  is  employed,  the  date,  and  the  name 
and  time-clock  number  of  the  employe.  Below  are  noted  the 
tools  which  he  has  purchased  and  the  price.  The  form  is 
made  out  in  triplicate;  the  first  copy  is  sent  to  the  timekeeper 
for  deducting  the  proper  amount  from  the  employe's  pay;  the 
second  copy  is  sent  to  the  employe  in  prder  that  he  may  check 
up  the  deduction;  the  third  copy  is  filed  by  the  maintenance 
supplies  and  tool  service  department  as  a  record  of  the  tools 
purchased  for  the  account  of  employes. 

Sets  of  Tools  for  Special  Operations 

For  certain  operations  which  call  for  the  use  of  a  number 
of  tools,  it  is  the  practice  to  have  the  complete  set  of  tools 
packed  in  a  numbered  box,  and  when  a  workman  is  assigned 
to  such  an  operation  he  goes  to  the  tool  supply  room  and 
hands  in  a  single  tool  check  for  a  complete  box  of  tools.  The 
purpose  of  this  plan  is  to  avoid  requiring  a  workman  to  give 
up  a  large  number  of  checks 


Tftlw*7<^^v!^^^^^ 


Fig. 


sent  out  to  be  repaired;  this 
copy  is  sent  with  the  work  to 
be  signed  by  the  transfer 
clerk  in  the  maintenance  sup- 
plies and  tool  service  depart- 
ment, and  is  then  sent  back 
to  the  tool  supply  room, 
where  it  is  filed  until  the  arti- 
cle has  been  returned.  The 
fifth  copy,  which  is  merely  a 
memorandum  of  the  transac- 
tion held  by  the  tool  supply 
room,  is  destroyed  as  soon  as 
the  receipt  is  returned. 

Twice  a  month  a  report  is 
sent  to  the  office  of  the  main- 
tenance supplies  and  tool  ser- 
vice department  showing  the 
condition  of  each  tool  supply 
room  as  regards  tools  which 
have  been  sent  out  to  be  re- 
paired, the  form  shown  in  Fig.  22  being  used.  It  will  be 
seen  that  the  top  of  this  form  is  similar  to  the  one  shown  in 
Fig.  11,  while  the  lower  space  provides  columns  for  a  com- 
plete description  of  the  tools  in  question,  the  number  which 
were  sent  out  to  be  repaired,  and  the  date  of  the  receipt  card 
for  the  tools  which  was  sent  down  to  the  tool  supply  room 
at  the  time  they  were  received  in  the  tool-room.  This  report 
constitutes  a  check  on  the  work  of  the  tool-room  in  making 
repairs,  and  the  distinction  between  its  function  and  that  of 
the  weekly  reports  of  the  records  kept  by  the  tool  supply  room 
foreman  should  be  carefully  noticed. 

In  conjunction  with  a  discussion  of  the  question  of  handling 
worn  out  and  damaged  tools,  the  following  description  of  the 
method  of  dealing  with  files  is  particularly  important,  owing 
to  the  rapidity  with  which  this  type  of  tool  is  used  up.  As  in 
the  case  of  other  classes  of  commercial  tools  which  are  worn 
out,  any  workman  in  the  shop  who  finds  that  his  file  has  been 
worn  down  so  that  it  will  no  longer  give  efficient  service  is 
required  to  take  the  file  to  the  foreman  of  his  department  and 
get  an  order  for  the  exchange  of  the  worn  out  one  for  a  new 
one.  For  this  purpose  use  is  made  of  the  form  shown  in  Fig. 
23,  which  specifies  the  number,  size  and  type  of  file  which  is 
to  be  given  to  the  bearer:  use  is  also  made  of  this  form  when 


DEPT.  43-H.-COMMERCIAL  TOOL  SUB-DlVISION 


PARTS  SERVICE  DEPT.  COPY 


J^^^^-^ru^ 


Form  used  in  authorizing  Shipment  of  Tools  for  tlse  on  Work 
Outside  Factory:  Size  7^4  by  6  Inches:  Three  Copies  made 
out  on  Drab.  Yellow  and  Blue  Stock 


SO  that  he  would  be  left  with 
an  insufficient  quantity  for  ob- 
taining other  tools  that  he 
might  require.  On  the  inside 
of  these  boxes  there  is  a  list 
which  shows  the  complete  out- 
fit of  tools,  and  records  of 
such  sets  are  maintained  on 
cards  of  the  form  shown  in 
Fig.  25.  One  side  of  this  card 
gives  a  list  of  special  tools 
such  as  jigs,  fixtures,  boring- 
bars,  etc.;  and  the  other  side 
of  the  card  gives  a  list  of  the 
standard  commercial  tools 
such  as  drills,  reamers  and 
counterbores.  When  these  sets 
of  tools  are  not  in  use,  the 
boxes  are  put  away  in  racks 
provided  for  that  purpose, 
and  in  order  to  avoid  having 


a  large  number  of  commercial  tools  tied  up  in  this  way,  such 
tools  are  removed  from  the  boxes  and  added  at  the  time  that 
the  set  of  tools  is  called  for.  This  is  easily  done  by  the  at- 
tendant in  the  tool  supply  room,  who  has  merely  to  refer  to 


T.  S.  R.  Commercial  Tool  Repair  Order 

Charlie  Ti 


and  M.ileri.il 
To  Order  No,-^  39^0   . 
I  T.  S.  R.  N 


To  dc/no.  X>.:i8 


Remarks  .^aC^^^^^^  7Z^C^ J^O-n^Z^Ci. 


T.S    R.  KORRMAN   < 
L'scd  in  Depl.  No.  ^^-Z/V- 


riLC  RECORD  copy 


Fig.    21.     Form   used   by   Tool    Supply   Room   in   ordering   Repair  of   Con 

meroial   Tools;   Site   5%   by  37t   Inches;   Fire  Copisa  made  out  on 

White.   Blue.   Drab.   Yellow  and  Fink  Stock 
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S«mi-monll,ly  Rcpon  o(  Commt.ti.l  Tools  on  R.p.i.  lo,  Iwo   wttk.  .n 
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ORDER   FOR  FILES 

TOOL    SUPPLY    ROOM    No    aC 
DELIVER    TO    BEARER    CLOCK     No  ^//'(f  /  7  ^ 
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Fig-.    22.     Form    used    by    T.    S.    E.    Foreman    in    recording   Progress    made 

with  Kepair  Work  on  Commercial  Toola;   Size   8%  by  6'^   Inches; 

One   Copy  made  out  on  Fink  Stock 

the  label  on  the  box  which  gives  the  list  of  commercial  tools 
required,  together  with  the  size  of  the  tools. 

An  important  factor  in  the  purchasing  of  maintenance  sup- 
plies is  the  placing  of  orders  at  such  a  time  that  advantage 
may  be  taken  of  the  best  possible  price.  In  order  to  do  this, 
it  is  necessary  for  the  head  of  the  department  to  keep  closely 
in  touch  with  the  purchasing  department  on  both  present  mar- 
ket conditions  and  the  probable  trend  of  the  market.  Should 
he  see  that  the  price  of  some  commodity  for  which  his  plant 
has  constant  use  is  likely  to  advance,  he  will  proceed  to  lay 
in  a  sufficient  supply  to  last  through  the  period  during  which 
producers  may  ask  unusually  high  prices. 

Another  important  feature  is  the  ordering  of  the  exact  class 
of  material  best  suited  for  the  purpose  to  which  it  is  put, 
and  the  examination  of  the  material  when  received  to  be  sure 
that  it  accurately  fulfills  specifications.  To  assist  in  this  work 
the  company  maintains  a  fully  equipped  laboratory  in  which 
chemical  and  physical  tests  may  be  conducted  to  determine 
the  nature  of  all  supplies  that  are  likely  to  be  adulterated. 
The  experience  of  these  chemists  has  taught  them  to  know 
Just  about  what  adulterants  to  look  for,  and  in  many  cases 
some  surprising  results  have  been  obtained.  For  instance,  one 
would  hardly  expect  that  the  services  of  a  chemist  would  prove 
of  any  great  assistance  in  the  purchase  of  sponges,  but  ex- 
perience has  proved  the  contrary  to  be  the  case.  Sponges  are 
bought  at  a  specified  price  per  pound,  and  tests  conducted  on 
sponges  which  failed  to  give  satisfactory  service  revealed  the 
fact  that  they  had  been  loaded  with  glucose;  as  a  result  the 
weight  indicated  that  a  durable  commodity  was  being  ob- 
tained, but  when  the  sponges  were  dipped  in  water  it  resulted 
in  washing  away  the  glucose  and  leaving  a  flimsy  structure 
that  had  little  durability. 

The  accurate  work  of  the  chemical  laboratory  may  be  taken 
as  typical  of  the  entire  service  rendered  by  the  maintenance 
supplies  and  tool  service  department.  In  its  operation  nothing 
is  left  to  chance;  methods  have  been  devised  which  are  the 
last  word   in   accuracy,   and   the   records   of  each   transaction 


Fig.    23.     Form   used   by   Foremen 
exchange   FUes  for  Workma 
Copy   made   o 


authorizing  Tool    Supply    Room     to 
Size   5',i   by  3',   Inches:    One 
on  Drab  Stock 


which  are  kept,  aided  by  the  multiple  checks  which  are  applied 
to  be  sure  that  the  records  are  accurate,  make  the  occurrence 
of  errors  a  matter  of  extreme  improbability.  That  the  benefits 
resulting  from  the  use  of  this  system  have  paid  many  times 
over  for  the  cost  incident  to  its  operation  is  shown  by  the 
reduction  in  expenditures  for  tools  and  maintenance  supplies 
which  is  revealed  by  a  comparison  of  inventories  over  a  period 
of  years. 

•  •     * 

DEFECTIVE  AUTO  APPLIANCES 
American  manufacturers  excel  in  developing  special  appli- 
ances and  methods  of  manufacturing,  but  unfortunately  not 
all  have  the  reputation  of  producing  goods  that  are  reliable. 
The  automobile  accessory  business  has  grown  tremendously 
during  the  past  ten  years  and  is  now  an  important  industry 
in- itself,  aside  from  the  manufacture  of  motor  cars.  In  the 
race  to  produce  accessories  cheap  and  insure  a  large  profit, 
the  strength  of  some  of  the  tools  furnished  has  been  reduced 
to  the  danger  point,  the  result  being  some  deplorable  accidents. 
For  example,  an  automobilist  recently  was  crushed  beneath 
his  car  which  he  had  jacked  up  in  order  to  repair  it  on  the 
road.  The  jack  broke  while  he  was  under  the  car  and  the 
weight  of  the  car  fractured  several  ribs  and  caused  serious 
internal  injuries.  If  such  accidents  become  numerous,  it  will 
be  necessary  for  the  legislatures  of  the  states  to  make  laws 
providing  that  all  accessories,  like  Jacks,  which  might  en- 
danger the  lives  of  the  users  shall  be  subjected  to  inspection 
before  being  sold  and  used.  Such  a  condition  is  a  serious 
reflection  on  the  intelligence  and  honesty  of  manufacturers. 
Any  manufacturer  putting  forth  a  product  which  seriously 
endangers  the  life  and  limbs  of  the  users  under  normal  con- 
ditions is  a  dangerous  member  of  society. 

*  •     * 

Make  up  your  mind  to  know  all  there  Is  to  know  about 
your  job,  and  by  the  time  you  do,  there  Is  likely  to  be  a  better 
niip   wnitine  for  you. 
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rorm    used   to   charg-e   Employes   for   Tools   purchased   for   them; 
Size    6    by   4   Inchos;    Three   Copies    made   out    on 
White.   Pink  and  Blue  Stock 


Ftp.  25.     Form  of  Card  used  for  recordinf  Commercial  Tools  required  la 

Sets  for  Special  Purposes:  Size  6  by  9  Inches:   One  Copy 

made  out  on  White   Stock 
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HART-PARR  BALL-BEARING   LATHE 
HEADSTOCK 

The  accompanying  illustration  shows  a  longitudinal  section 
taken  through  the  ball-bearing  spindle  of  a  projectile  lathe 
built  by  the  HartParr  Co.,  Charles  City,  Iowa.  The  lathe  was 
illustrated  and  described  in  the  May  number,  but  these  details 
of  the  headstock  were  not  furnished  in  time  to  be  used  with 
the  description. 

The  spindle  is  worm-driven,  the  worm  being  of  the  quad- 
ruple type,  running  in  a  bath  of  oil.  A  reservoir  is  provided 
in  the  headstock  which  holds  from  five  to  six  gallons  of  oil, 
and  the  circulation  induced  by  the  worm  and  worm-wheel  dis- 
sipates the  heat  through  the  oil  and  thence  to  the  ma- 
chine and  the  atmosphere.  The  spindle  is  mounted  in  Gurney 
radio-thrust  bearings  of  the  single-row  annular  type  made  by 
the  Gurney  Ball  Bearing  Co.,  Jamestown,  N.  Y. 

The  front  end  bearing  next  to  the  work  is  a  Gurney  334  RT, 
having  a  bore  of  6.693  inches,  an  outside  diameter  of  13.386 
inches,  a  width  of  2.244  inches,  and  fifteen  1%-inch  balls.  The 
rear  bearing  is  a  Gurney  322  RT,  having  a  bore  of  4.331  inches, 
an  outside  diameter  of  9.449  inches,  a  width  of  1.968  inch,  and 
fourteen  li^-inch  balls.  These  two  bearings  take  both  the 
radial  and  thrust  loads  in  each  direction,  there  being  no  other 
thrust  bearing  or  thrust  collar  on  the  spindle.  The  mounting 
of  these  bearings  on  the  spindle  is  simple;  the  spindle  may  be 
taken  out  by  removing  the  two  end  plates  that  are  bolted  on. 
An  important  feature  of  these  radial  thrust  bearings  is  that 
they  are  set  up  tight,  there  being  no  radial  freedom  whatever. 
This,  of  course,  is  quite  different  from  the  customary  practice 
of  setting  up  spindles  in  babbitt  or  bronze  bearings.  In  plain 
bearings,  sufficient  radial  freedom  must  be  provided  to  allow 
for  a  film  of  lubricant  between  the  spindle  and  the  bearing. 

It  is  claimed  by  some  mechanical  engineers  that  ball  bear- 
ings when  used  on  lathe  spindles  mark  the  work  with  annular 
waves,  these  being  caused  by  the  passage  of  the  balls  along 
the  raceways  in  relation  to  the  tool  point.  Some  have  gone  so 
far  as  to  suggest  the  use  of  a  large  number  of  small  balls  in 
order  to  reduce  the  distance  between  the  balls  to  a  minimum. 
But  this  expedient  is  unnecessary,  as  a  properly  constructed 
and  designed  ball  bearing  of  sufficient  capacity  to  carry  the 
loads  imposed  on  it  will  run  perfectly  smoothly  when  applied 


Longitudinal   Suctic 


•Parr  Ball-bearing  Lathe 


to  a  lathe  spindle.  In  the  case  of  the  Hart-Parr  lathe,  it  is 
claimed  that  the  finish  is  so  smooth  that  it  is  not  necessary 
to  grind  the  shells  afterward. 

It  is  stated  by  the  lathe  maker  that  the  spindle  drives  the 
heaviest  cut  without  chatter.  Repeated  tests  have  been  made 
on  steel  projectiles  mounted  on  a  mandrel  screwed  to  the 
spindle  nose,  and  without  tailstock  support,  which  have  dem- 
onstrated that  the  combination  of  worm  drive,  heavy  construc- 
tion and  anti-friction  spindle  bearings  make  remarkable  pro- 
duction  results  possible.     Cuts  one-halt  inch   deep  with   one- 


sixteenth  inch  feed  in  0.50  per  cent  carbon  steel  were  taken 
without  chatter  at  a  distance  of  36  inches  from  the  front 
bearing.  A  plain  spindle  subjected  to  such  a  test  would  doubt- 
less have  chattered,  because  the  projected  area  of  a  plain  bear- 
ing would  not  have  been  sufficient  to  prevent  the  oil  film  from 
being  broken  down  and  displaced.  The  melal-to-metal  contact 
of  the  spindle  and  bearing  under  heavy  pressure  would  cause 
excessive  friction  and  chatter.  This  cause  of  chatter  in  ma- 
chine tools  is  often  unsuspected,  the  fault  being  laid  to  other 
constructive  features. 

WOODEN  FORMS  FOR  FORGED   TOOLS 

It  is  much  easier  to  whittle  the  shape  of  a  forged  tool  out 
of  a  piece  of  wood  with  a  jack-knife  or  chisel  than  it  is  to  forge 
the  same  thing  in  a  hand  forge.  However,  a  wooden  tool  would 
be  less  likely  to  work  satisfactorily  on  some  of  the  present- 
day  alloy  steels,  and  therefore  could  not  be  used  for  this  pur- 
pose.    Some  years  ago,  however,  the'  writer  saw  a  group  of 
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Wooden  Forms  for  Forged  Tools 

tools  in  which  the  cutting  portion  which  would  ordinarily  be 
ground  was  painted  with  aluminum  paint  and  the  shank  of 
the  tool  which  goes  in  the  tool-holder  was  black.  These  tools 
were  in  the  office  of  the  foreman  of  a  boring  mill  department 
in  a  large  factory  and  excited  the  writer's  curiosity  to  some 
extent. 

It  was  found  that  in  the  development  of  the  machines  for 
certain  classes  of  work,  the  tools  did  not  work  quite  as  satis- 
factorily as  was  desired,  due  to  more  or  less  variation  in  the 
forms  which  were  forged  by  the  blacksmith.  A  set  of  these 
wooden  tools  was  therefore  whittled  out  carefully  and  given 
the  desired  shapes  in  all  cases.  These  were  then  mounted  on 
a  board  and  sent  out  to  the  blacksmith  shop  and  used  for 
reference  when  forging  up  tools  of  the  required  shapes,  so  that 
the  offset  angles  and  rakes  were  the  same  in  all  cases.  It  was 
a  very  easy  matter  for  the  blacksmith  to  set  an  angular  gage 
on  the  wooden  form  and  repeat  the  same  thing  in  the  steel 
as  he  was  forging  it.  It  was  found  that  after  this  group  of 
wooden  tools  had  been  installed  in  the  blacksmith  shop,  the 
tools  produced  were  much  more  uniform  and  could  be  de- 
pended upon  to  do  the  work  as  required.  A.  A.  D. 
*  *  • 
MOUNTING    GRINDING  WHEELS 

When  a  grinding  wheel  is  brought  to  a  machine  for  mount- 
ing, it  should  be  inspected  by  some  responsible  person  to  see 
that  the  dimensions  of  the  wheel — the  diameter,  thickness, 
hole,  and  if  a  cup  or  special  wheel,  the  other  measurements — 
are  correct.  Then  the  wheel  should  be  sounded,  that  is,  tapped 
lightly  with  a  hammer  to  insure  that  it  has. not  been  cracked 
in  transportation  or  handling.  Special  care  is  required  to 
make  sure  that  the  speed  of  revolution  is  such  that  the  surface 
speed  of  the  grinding  wheel  is  within  the  limit  designated  on 
the  wheel  tag.  This  is  highly  important,  not  alone  because  of 
the  element  of  safety,  but  also  because  it  is  necessary  for 
efficient  production.  At  this  time,  too.  the  spindle  should  be 
looked  over  to  make  sure  that  there  is  no  end  play  or  loose- 
ness in  the  boxes.  Vibration  lowers  production,  increases 
wheel  cost  and  tires  the  operator. — Grits  and  Grinds. 
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BUILDING    HEAVY    LATHES    WITHOUT    MACHINE    WORK    ON    THE    BED    CASTING 


Fig.    1.     Lathe-bod   Casting   ready   to    have   Bearings   and    Ways   assembled 
in  Place.      Note   Headstock   Spindle  Bearings  standing   on   Floor 

THE  use  of  jigs  and  fixtures  in  manufacturing  machine 
parts  has  grown  rapidly  during  recent  years.  This  has 
resulted  in  increasing  the  rate  of  production  and  accu- 
rately controlling  dimensions  so  that  machine  parts  in  general 
are  made  practically  interchangeable  with  little  hand  work. 
But  in  machine  tool  building  it  has  always  been  considered 
necessary  to  do  a  considerable  amount  of  machine  work  on  the 
frame  castings,  followed  by  hand  scraping  and  fitting  of  bear- 
ings and  similar  parts  where  perfect  fits  and  absolute  align- 
ment are  required.  This  hand  work  takes  much  time  and 
must  be  done  by  skilled  mechanics;  and  at  the  present,  when 
machine  tool  builders  are  overburdened  with  work  and  the 
supply  of  experienced  men  is  far  below  the  demand,  these 
hand  finishing  operations  are  among  the  factors  which  seri- 
ously limit  the  output  of  machinery  factories. 


Fig. 


Pla 


It  is  a  matter  of  general  knowledge  that  where  castings  are 
machined,  the  removal  of  the  outer  scale  from  certain  sections 
of  the  casting  allows  the  shrinkage  strains  in  the  metal  to 
spring  the  casting  out  of  shape.  To  overcome  trouble  from 
this  source,  the  common  practice  is  to  take  a  cut  over  the  sur- 
faces to  be  machined  and  then  set  the  casting  aside  for  a  suffi- 
cient length  of  time  for  it  to  become  fully  "seasoned"  before 
the  final  machining  operations  are  performed.  Not  only  does 
such  a  method  of  procedure  call  for  the  expenditure  of  time 
and  labor  in  machining,  but  it  requires  the  castings  to  be  held 
in  the  factory  for  a  <onsiderable  period  of  time  before  they 
can  be  put  into  a  finished  machine.  This  is  a  severe  draw- 
back under  conditions  such  as  those  which  exist  at  the  present 
time,  when  machinery  builders  are  doing  their  utmost  to  se- 
cure the  maximum  production  in  their  shops. 

With  the  view  of  overcoming  these  difficulties,  the  Amal- 
gamated Machinery  Corporation,   72   W.  Adams  St.,  Chicago, 


111.,  has  developed  a  method  of  lathe-bed  construction,  upon 
which  patents  have  been  granted,  that  virtually  eliminates 
all  machining  and  fitting  operations,  absolutely  no  machine 
work  being  done  on  the  lathe  beds.  This  result  is  obtained  by 
the  employment  of  turned  and  ground  steel  rods  for  the  ways 
and  cross-slides,  that  are  supported  in  brackets  provided  on 
tlie  bed  and  saddle  castings.  These  rods  are  made  of  turned 
and  ground  50  point  carbon  steel,  and  are  sold  under  a  guar- 
antee that  the  error  in  alignment  does  not  exceed  0.0005  inch 
in  a  length  of  eight  feet.  The  headstock  and  tailstock  are  cast 
integral  with  the  bed,  and  all  spindle  and  shaft  bearings  are 
carried  by  iron  bushings  which  are  set  in  place  in  cored 
holes  in  the  castings. 

It  will  be  evident  that  for  such  a  construction  to  give  satis- 
factory results,  means  must  be  provided  for  obtaining  abso- 


Loworing  Assembling  Jig   into  Place   on   Casting.     Note   Bearings 
on  Under  Side  of  Jig  for  bringing  Lathe   Bearings   and   Ways 
into  Alignment 

lately  accurate  alignment  of  all  working  parts,  and  this  is 
done  by  means  of  an  assembling  jig  which  is  dropped  in  place 
over  the  bed  casting.  This  jig  has  brackets  which  fit  snugly 
over  the  steel  rods  that  form  the  ways,  and  close  fitting  bear- 
ings for  mandrels  that  fit  through  the  different  spindle  and 
shaft  bearings.  When  all  the  machine  members  have  been 
lined  up  in  this  way,  a  low  hielting  alloy  is  poured  into  the 
annular  spaces  between  the  cored  holes  in  the  lathe-bed  cast- 
ing, and  the  machine  members  are  held  in  these  holes,  so  that 
wlien  the  molten  metal  has  solidified,  all  parts  are  secured  in 
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Tig.  4. .    Putting  One  of  the  Hardened  and  Ground  Steel  Rods  into  BrackoU 
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cates  Spindle  Bearings  in  Alignment 
with  each  other  and  with  Ways  on  Lathe  Bed 

exactly  the  required  positions.  With  this  brief  statement  in 
regard  to  the  general  features  of  the  type  of  construction,  we 
are  in  a  position  to  proceed  with  a  detailed  description  of  the 
method  of  assembling. 

Arrangement  of  the  Assembling-  Department 

In  the  factory  of  the  Amalgamated  Machinery  Corporation, 
the  erecting  department  occupies  bays  which  are  of  the  re- 
quired width  to  enable  the  machines  to  be  placed  crosswise 
and  leave  sufficient  room  to  handle  the  work  advantageously. 
Each  bay  is  provided  with  a  special  form  of  overhead  revolv- 
ing jib  crane;  and  at  each  assembling  station  in  the  bay  two 
jib  cranes  are  available  for  handling  parts  that  are  too  heavy 
to  be  readily  moved  by  hand.  The  bed  castings  are  distributed 
on  the  floor,  one  to  each  space,  and  a  complete  set  of  parts  to 
be  assembled  on  a  machine  are  brought  to  each  station  on 
trucks  so  that  all  the  pieces  are  available  for  instant  use. 

In  this  connection  it  should  be  mentioned  that  the  cast- 
iron  bushings  which  carry  the  head  spindle  are  babbitted  ready 
for  use  at  the  time  they  come  to  the  assembling  floor.  It  is  a 
well-known  fact  that  the  composition  of  babbitt  metal  is 
changed  each  time  it  is  melted,  as  a  result  of  the  reduction  in 
percentage  of  certain  constituents  through  oxidation.  This 
affects  the  physical  properties  of  the  babbitt  and  in  cases 
where  the  metal  is  remelted  a  number  of  times,  its  character 
may  have  so  seriously  deteriorated  that  it  will  no  longer  be 
capable  of  giving  satisfactory  service.  In  the  babbitted 
spindle  bearings  used  by  the  Amalgamated  Machinery  Corpora- 
tion, this  trouble  has  been  effectually  overcome  by  sending  the 
cast-iron  bushings  out  to  be  babbitted  by  the  company  which 
makes  the  babbitt  metal.  The  practice  followed  is  to  line  the 
bearings  at  the  time  that  the  babbitt  metal  is  first  compounded, 
so  that  it  is  poured  into  the  bushings  at  once  and  there  is  no 
danger  of  securing  metal  of  an  inferior  quality  as  the  result 


Fig.   6. 


of  deterioration  due  to  the  removal  of  certain  constituents  by 
oxidation. 

Assembling  the  Lathe  Bed 

Reference  has  already  been  made  to  the  fact  that  the  bed 
casting  has  the  headstock  and  tailstock  cast  integral  with  it; 
and  one-piece  bearings  are  employed  for  both  the  head  and 
tail  spindles.  Fig.  1  shows  one  of  the  finished  lathe-bed  cast- 
ings with  the  two  headstock  spindle  bearings  standing  beside 
it;  and  in  Fig.  2  the  bearing  bushings  have  been  pushed  inio 
the  spindle  and  shaft  holes  in  the  headstock,  and  a  man  is 
shown  pushing  one  of  the  bearings  into  place  in  the  tailstock. 
After  this  part  of  the  work  has  been  done,  the  assembling 
jig  is  lowered  into  place  over  the  bed  casting,  as  shown  in 
Fig.  3,  after  which  the  turned  and  ground  steel  rods  that  form 
the  ways  are  pushed  into  place  in  the  bracket  holes  at  the 
fi-ont  and  back  of  the  casting.  The  assembling  jig  is  provided 
with  bearings  which  are  carefully  machined  to  fit  around  the 
steel  bars  that  form  the  ways,  so  that  they  will  be  located  in 
accurate  alignment  with  each  other;  and  similar  bearings  align 
mandrels  which  are  a  close  fit  in  the  spindle  and  shaft  bear- 
ings in  the  lathe  bed  so  that  all  bearings  will  be  located 
parallel  to  each  other  and  to  the  ways.  These  locating  bear- 
ings can  be  seen  on  the  under  side  of  the  jig  in  Fig.  3;  Fig.  4 
shows  the  jig  in  place  on  the  lathe-bed  easting;  and  in  Fig.  5 
one  of  the  aligning  mandrels  is  being  pushed  into  place. 
Pouring  the  Clamping  Metal 

After  all  the  parts  have  been  properly  located  in  the  cored 
holes  in  the  lathe-bed  casting,  the  assemblers  are  ready  to  pour 
in  the  molten  metal  which  solidifies  in  the  spaces  between 
these  parts  and  the  bed  casting  to  hold  them  in  place.  A  brief 
consideration  will  make  it  evident  that  the  metal  which  may 
be  satisfactorily  employed  for  this  purpose  must  possess  cer- 
tain characteristics.    In  the  first  place,  it  must  neither  expand 


shrunk  onto  Lathe  Spindle 


be  heated  and  then 
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nor  contract  after  being  poured,  as  such  a  condition  would 
result  in  eitlier  straining  the  casting  or  leaving  the  different 
machine  members  loose  In  their  holes  in  the  casting.  The 
metal  must  also  be  of  such  a  nature  that  it  will  not  crystallize 
nor  change  its  structure  in  any  way  as  the  result  of  vibration, 
and  it  must  be  tenacious  enough  to  support  adequately  the 
load  imposed  upon  it.  The  alloy  used  for  this  purpose  was 
developed  as  a  result  of  experimental  work,  and  is  a  type 
metal  of  special  composition.  In  order  to  take  advantage  of 
the  peculiar  properties  of  this  metal,  it  must  be  poured  at  a 
certain  specified  temperature  which  was  determined  by  experi- 
ment, as  it  has  been  found  that  a  deviation  of  even  30  degrees 
above  or  below  this  temperature  will  result  in  expansion  or 
contraction  of  the  metal  as  it  solidifies,  which  prevents  obtain- 
ing satisfactory  results. 

To  provide  for  accurately  controlling  the  temperature  of  the 
metal,  it  is  melted  in  pots  heated  with  saturated  steam,  and 
an  experienced  metallurgist  devotes  all  of  his  time  to  provid- 
ing the  assembling  department  with  metal  at  exactly  the 
required  temperature.  Melting  pots  are  located  at  intervals 
down  the  side  of  the  bays,  and  the  ladles  for  pouring  the  metal 
are  of  different  sizes  which  contain  just  the  proper  volume  to 
fill  the  annular  spaces  without  waste.  The  weight  of  each  size 
of  ladle  has  been  carefully  calculated,  so  that  when  the  molten 
metal  Is  poured  into  it  from  the  melting  pot,  the  ladle  will 


rods  which  are  secured  in  place  by  the  method  which  has  just 
been  described.  Assembling  jigs  are  provided  for  aligning  the 
different  members  of  the  carriage  preparatory  to  pouring  the 
clamping  metal.  The  work  of  assembling  other  parts  of  the 
machine  is  essentially  the  same  as  in  any  machine  tool  build- 
ing establishment. 

The  Amalgamated  Machinery  Corporation  makes  four  sizes 
of  machines  and  four  types  of  each  size.  In  order  to  insure 
interchangeability,  the  assembling  jigs  for  each  size  of 
machine  are  made  from  a  master  jig  so  that  all  dimensions 
are  held  constant.  For  example,  on  one  size  of  machine  there 
are  seventeen  assembling  jigs  in  use,  all  of  which  are  made 
from  the  master  jig.  This  shows  the  importance  of  having  a 
single  standard  which  governs  the  dimensions  of  a  given  size 
of  machine.  The  same  thing  is  true  of  the  jigs  used  for  as- 
sembling both  the  carriages  and  lathe  beds.  The  accuracy  of 
alignment  secured  is  shown  by  the  fact  that  out  of  several 
thousand  Amalgamated  lathes  which  are  In  use,  no  trouble 
has  been  experienced  from  bearings  running  hot.  Another  in- 
teresting feature  of  the  construction  is  the  claim  made  that  it 
is  impossible  to  make  one  of  these  lathes  vibrate  in  a  way 
which  will  cause  the  tool  to  chatter.  The  explanation  offered 
is  that  all  Important  bearings  float  on  a  metal  which  tends  to 
absorb  vibration  rather  than  transmit  It  from  one  machine 
member  to  another.    Whether  or  not  this  is  the  correct  expla- 


Fig.  9.     Assembling  Carriage  onto  Lathe  Bod.     Attention   is  called  to 
Design  of  Carriage 

absorb  Just  enough  heat  to  reduce  the  temperature  of  the  metal 
from  that  of  the  melting  pot,  which  is  a  little  too  high,  to 
exactly  the  temperature  at  which  it  must  be  poured  in  order 
to  avoid  expansion  or  contraction  while  cooling. 

It  will  be  evident  that  means  must  be  provided  for  retain- 
ing the  metal  in  the  space  which  it  is  desired  to  fill,  and  these 
means  are  provided  by  packing  clay  around  each  end  of  the 
annular  space;  a  small  cup  of  clay  is  also  packed  around  the 
cored  hole  through  which  the  metal  is  poured  into  the  annular 
space  to  be  filled.  This  clay  is  mixed  and  cut  into  ribbons,  in 
which  form  it  is  sent  to  the  assembling  department,  so  it  may 
be  conveniently  handled.  After  the  clamping  metal  has  been 
poured,  it  cools  and  solidifies  almost  instantly  because  of  the 
large  mass  of  iron  surrounding  each  pocket.  It  is  stated  that 
this  cooling  action  is  so  rapid  that  a  person  can  hold  his  hand 
on  the  outside  of  the  casting  or  the  inside  of  a  bearing  at  the 
time  the  clamping  metal  is  poured  without  burning  it.  As  a 
result,  there  is  no  danger  of  distorting  the  babbitt  bearing 
liners.  After  sufficient  time  has  been  allowed  for  the  molten 
metal  to  cool  and  solidify,  the  assembling  Jig  is  removed  from 
the  casting  and  the  strips  of  retaining  clay  are  scraped  away. 
The  workman  then  goes  over  the  machine  with  a  file  and  re- 
moves any  protruding  metal,  but  he  does  not  attempt  to  ham- 
mer down  the  metal,  as  this  would  result  in  introducing 
strains  and  possibly  changing  the  structure. 

Assembling:  the  Lathe  Carriage 

The  lathe  carriage  consists  of  two  cast-iron  shoes  with 
grooves  which  fit  over  the  ways  on  the  bed.  The  cross-slide 
on  the  carriage  is  formed  by  two  hardened  and  ground  steel 


Tie.  10. 

nation,  the  fact  remains  that  it  is  impossible  to  operate  the 
lathe  in  a  way  which  will  produce  noticeable  chatter  of  the 
tool. 

Other  Possible  Applications  of  This  Method  of  Construction 
Although  this  method  of  construction  was  developed  for 
building  shell  lathes  rapidly  without  the  employment  of  a 
great  amount  of  skilled  labor,  it  appears  to  offer  possibilities 
of  application  in  the  construction  of  a  variety  of  other  classes 
of  machinery  and  engines.  In  manufacturing  small  machines, 
it  should  be  possible  to  provide  for  forcing  the  molten  metal 
into  the  casting  under  pressure  in  much  the  same  way  that 
die-castings  are  made.  This  would  insure  obtaining  a  very 
dense  metal,  and  would  also  enable  the  metal  to  be  delivered 
from  the  melting  pot  the  same  as  on  die-casting  machines. 
An  idea  of  the  rapidity  with  which  the  work  of  assembling 
can  be  done  will  be  gathered  from  the  fact  that  in  the  case  of 
large  lathes  weighing  approximately  20.000  pounds,  the  entire 
assembling  operation  can  be  completed  by  a  gang  of  four  men 
in  71.J  hours;  such  a  gang  of  men  assembles  two  complete 
lathes  a  day.  Obviously  such  an  achievement  would  be  out  of 
the  question,  were  it  necessary  to  employ  hand  work  for  scrap- 
ing the  bearings  and  ways  to  an  accurate  fit.  E.  K.  H. 
*  •  • 
During  the  past  five  years,  the  average  pay  of  the  employes 
of  one  large  manufacturing  concern  in  Detroit,  Mich.,  has  in- 
creased 32  per  cent.  The  wages  of  high-class  mechanics,  in- 
cluding toolmakers.  die-makers,  and  first-rate  machinists,  have 
increased  as  much  as  SO  per  cent.  This  rapid  rise  in  wages  in 
Detroit  has  been  partly  due  to  the  competition  of  tl\e  motor 
car  manufacturers. 
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RECENT   LEGAL   DECISIONS   INVOLVING 
MACHINERY 

Manufacturer  Cannot  Waive  Ag-ent'8  Warranty 
(Oklahoma)  The  Oklahoma  Supreme  Court  has  held  in  the 
case  of  the  International  Harvester  Co.  v.  Lawyer  that  the  man- 
ufacturer of  machinery  may  be  held  on  its  oral  warranty, 
though  the  purchaser  of  the  machinery  later,  at  the  request 
of  the  manufacturer,  signed  an  order  which  expressly  provided 
that  the  machinery  was  sold  without  warranty. 

The  facts  of  the  case  were  that  the  plaintiff.  Lawyer,  pur- 
chased machinery  from  an  agent  of  the  International  Har- 
vester Co.  in  Oklahoma.  The  agent,  in  making  the  sale,  war- 
ranted the  machinery  to  he  free  from  defects.  He  secured  his 
authorization  in  making  this  warranty  from  the  agency  con- 
tract which  existed  between  himself  and  the  International  Har- 
vester Co.  On  delivering  the  machinery,  the  International 
Harvester  Co.  sent  the  purchaser  a  form  of  order  containing 
a  clause  to  the  effect  that  the  machinery  sold  was  not  war- 
ranted in  any  way.  The  machinery  was  found  to  be  defective 
and  plaintiff  notified  the  agent,  who,  in  turn,  called  the  mat- 
ter to  the  attention  of  the  company  and  asked  for  an  adjust- 
ment. The  International  Harvester  Co.  refused  to  adjust  the 
matter,  setting  forth  the  stipulation  as  contained  in  the 
printed  order.  Suit  resulted  and  the  Supreme  Court  of  Okla- 
homa on  appeal  held  that  the  International  Harvester  Co.  -was 
liable  for  the  warranty  as  made  by  its  agent,  and  that  the  writ- 
ten order  in  no  way  relieved  the  company  of  its  .obligation 
to  make  good  any  defects  in  the  machinery.  The  court  said 
that  the  agent  by  authority  of  his  agency  agreement  with 
the  company  had  a  right  to  warrant  the  machinery,  which 
warranty  could  in  no  way  be  discharged  by  an  act  of  the  In- 
ternational Harvester  Co.  itself.  (International  Harvester  Co. 
V.  Laivyer,  155  Pac.  61S.) 

Transfer  of  Machinery  for  Benefit  of  Creditors 

(Iowa)  In  the  case  of  Stacy  v.  Brown-Hurley  Co.,  Iowa 
Supreme  Court,  it  has  been  held  that  a  manufacturer  who  is 
badly  in  debt  may  transfer  mortgaged  machinery  to  one  of  his 
creditors  as  trustee,  to  manage  and  dispose  of  the  same  to 
the  best  advantage  for  the  benefit  of  all  creditors.  The  court 
further  says  that  the  trustee  is  not  chargeable  with  bad  faith 
though  he  induced  a  friend  to  take  up  the  mortgages  on  the 
machinery  and  to  hold  the  machinery  with  the  expectation 
of  realizing  more  tlian  could  be  realized  by  a  forced  sale.  An 
effort  on  the  part  of  the  trustee  to  secure  to  creditors  as  large 
a  part  of  their  claims  as  possible  is  considered  commendable 
by  the  court.  (Stacy  v.  Broivn-Hurley  Co.,  156  N.  W.  695.) 
May  Refuse  Payment  of  Purchase  Note 

(Oklahoma)  Where  a  manufacturer  of  machinery  in  mak- 
ing a  sale  accepts  the  purchaser's  promissory  note  as  part 
payment  for  the  machinery,  the  purchaser  may  refuse  pay- 
ment of  the  note  if  it  is  later  found  that  the  machinery  does 
not  meet  the  warranty  as  to  its  fitness  to  perform  the  work 
for  which  it  was  sold.  (Murray  Co.  v.  Palmer,  15!)  Pac. 
1J37.) 

Damages  to  Boilermaker 

(Federal)  The  United  States  District  Court  in  the  case 
of  In  re  the  Anglo-Patagonian  has  held  that  a  riveter  and 
lioilermaker,  forty  years  old,  who  has  been  employed  for  fit- 
teen  years  and  making  from  twenty  to  twenty-five  dollars  per 
week,  is  entitled  to  $7000  damages  for  partial  injuries  received 
in  the  course  of  his  employment.  The  injuries  consisted  of  a 
fracture  of  the  upper  part  of  the  arm,  a  broken  ankle  and 
partial  paralysis  of  the  right  arm.  (The  Anglo-Patagoniaii, 
22S  Fed.  101.',.) 

Misdelivery  of  Machinery 

(Massachusetts)  Where  neither  the  shipper  of  a  crate  con- 
taining machinery  nor  lier  agent,  the  expressman  who  deliv- 
ered it  to  a  steamship  company  for  transportation,  objected 
to  the  terms  of  a  bill  of  lading  which  gave  a  different  address 
for  the  consignee  from  that  appearing  on  the  crate,  the 
steamship  company  could  rely  on  the  bill  of  lading  issued  as 
to  the  address  and  was  not  liable  for  delivery  to  the  consignee 


as  indicated  therein.    (Porter  v.  Oceanic  S.S.  Co.,  Ill  X.  E. 
86.',.) 

Operator  of  Crane  Allowed  Hecovery 

(New  York)  An  interesting  application  of  the  Workmen's 
Compensation  Law  is  found  in  Rist  v.  Larkin  &  Sangster,  a 
New  York  Supreme  Court  case  decided  by  Judge  Kellogg  on 
appeal  by  employers  from  an  award  of  compensation  to  plain- 
tiff. The  facts  show  that  the  plaintiff  was  operating  a  crane 
on  the  Mohawk  river,  when  the  crane  broke  and  he  jumped 
into  the  river  to  avoid  injury.  He  waded  to  shore,  and  as  a 
result  of  that  exposure  contracted  a  heavy  cold  leading  on 
to  tuberculosis,  and  he  has  been  disabled  ever  since.  In  part 
the  decision  reads:  "We  consider  the  claimant  in  the  same 
position  as  if  the  accident  had  thrown  him  into  the  river, 
and,  clearly,  his  being  accidentally  thrown  ten  feet  into  the 
water  was  an  injury  within  the  meaning  of  the  act,  and  the 
disease  following  has  been  found  to  result  naturally  and  un- 
avoidably from  that  injury.  He,  at  the  time,  was  not  physi- 
cally disabled  by  jumping  into  the  water,  and  it  was  not 
then  quite  clear  what  injury  he  had  sustained,  but  it  has  de- 
veloped that  the  injury  was  very  serious."  (Rist  v.  Larkin  £ 
Sangster,  l.i6  N.  Y.  S.  875.)  ^ 

•     *     • 

CONCENTRICITY  OF  THREADED  AND 
CYLINDRICAL  WORK 
When  conditions  in  designing  require  the  use  of  a  construc- 
tion similar  to  that  shown  in  the  accompanying  illustration, 
difficulty  is  sometimes  experienced  in  assembling  on  account 
of  a  lack  of  concentricity  between  the  threaded  part  B  and 
the  plain  cylindrical  portions  A  and  C  If  the  work  is  machined 
on    centers    in    a 
lathe,  the  various 
parts  will  be  con- 
centric, but  when 
made  up  on  a  tur- 
ret lathe  or  screw 
machine     as     re- 
quired in  quantity 
production,    there 
are    two    chances 
f o  r      error      in 
machining:     first, 
in  the  work  D  the 
tap   for    the   hole 
may    run    out    of 
truth  unless  it  Is 
piloted;    and    sec- 
ond, the  die  which 
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Concentricity  of  Tlireaded  and  Cylindrical  'Work 


is  used  to  cut  the  thread  of  the  screw  B  may  not  be  started 
absolutely  true  with  the  other  cylindrical  surfaces,  and  may 
therefore  cut  a  thread  whicli  is  not  concentric. 

In  order  to  obtain  good  commercial  work  of  this  kind,  it 
is  essential  that  the  threaded  portion  be  made  a  "free  fit" 
in  order  to  neutralize  the  variations  caused  by  the  running 
of  the  tap  or  die.  The  amount  of  freedom  necessary  depends 
on  the  diameter,  pitch  and  the  method  of  machining. 

A.   A.   D. 
*     *     * 

RAILWAY  RECORDS 
Railway  safety  records  were  broken  in  1916  when  325  Amer- 
ican roads  reported  to  the  Bureau  of  Railway  News  and  Statis- 
tics, in  Chicago,  that  through  the  fiscal  year  to  June  30,  they 
had  operated  without  a  fatality  to  a  passenger  in  a  train  acci- 
dent. The  roads  reporting  operate  161,948  miles  of  line.  All 
American  roads  in  1915  operating  over  250,000  miles  of  line 
reported  196  passengers  killed  in  all  railway  accidents.  In 
comparison,  the  latest  report  from  Europe  of  197,015  miles 
showed  700  passengers  killed.  This  gratifying  record  of 
American  railroads  shows  what  has  been  accomplished  by  the 
"Safety  First"  movement.  The  movement  is  extending  to  every 
branch  of  industry  and  its  effect  will  be  to  reduce  the  toll  of 
useless  killing  and  maiming  and  to  make  life  and  limb  safer 
in  all  occupations. 
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SOME  TOOLS  USED  IN  MANUFACTURING  THE  CORONA  TYPEWRITER 


TOOLS    AND    DEVICES    USED    IN    THE    PRODUCTION    OF    A    TYPEWRITER    WEIGHING    ONLY    SIX    POUNDS 


MANY  diffi- 
culties are 
e  n  c  o  u  n  - 
leri-il  ill  making  a 
liglit,  compact  and 
practical  type- 
writer; it  is  a 
case  of  constantly 
juggling  compact- 
ness and  practica- 
bility. How  well 
the  Corona  Type- 
writer Co.,  Inc.,  of 
Groton,  N.  Y.,  has 
succeeded  in  over- 
coming these  diffi- 
culties is  evidenced  by  the  reputation  its  machine  is  making. 
and  the  success  is  due,  in  a  large  measure,  to  its  excellent 
manufacturing  methods  and  tools,  a  few  of  which  will  be 
touched  upon  in  this  article.  To  appreciate  the  tools,  it 
may  be  said  that  the  Corona  typewriter,  which,  in  use,  ap- 
pears as  shown  in  the  illustration  Fig.  1,  folds  into  the  com- 
pact size  of  9  by  loy^  by  4  inches,  as  shown  in  Fig.  2,  and 
weighs  but  six  pounds. 

Dies  for  Blanking-,  Piercing-  and  Forming  Corona  Type- 
writer Parts 

Two  of  the  dies  for  punching  and  partly  forming  the  alumi- 
num frame  for  the  Corona  typewriter  comprise  a  most  interest- 
ing set  of  tools;  these  are  shown  in  Figs.  3,  4  and  5.  The 
frame  is  made  of  aluminum,  0.1fi2  inch  thick,  and  before  bend- 
ing to  the  form  of  a  square  the  frame  blank  is  a  little  over 
thirty  inches  long.  The  blanking  is  done  in  an  ordinary  die 
that  cuts  the  blank  from  strips  that  have  been  sheared  to  the 
right  width  for  one  frame,  after  which  the  frame  goes  to  the 
die  shown  in  Fig.  3  to  have  the  forty  holes  pierced,  and  then 


Tig.  2. 


to  the  die  illus- 
trated in  Figs.  4 
and  5,  which  per- 
forms the  first 
bending  operation. 
The  subsequent 
bending  tools  are 
so  simple  that 
they  will  not  be 
described  here. 

The  smallest  of 
the  forty  holes  in 
this  frame  is 
0.076  inch  diame- 
ter, which  is  quite 
small  in  compari- 
son with  the  0.162  inch  thick  stock.  In  addition  to  piercing 
the  holes,  the.  scallops,  one  on  each  side  of  the  center,  are 
clipped  and  the  ends  of  the  frame  trimmed  to  length  at  this 
time.  Fig.  3  shows  the  construction  of  this  sub-press  die  and 
reproduces  a  sample  of  the  pierced  work.  The  die  is  made 
throughout  of  "Ketos"  steel,  and  there  are  five  sections,  each 
of  which  carries  a  number  of  the  holes.  The  forty  punches 
are  so  inserted  in  the  punch-plate  that  they  may  be  quickly 
removed  in  case  of  breakage.  They  are  guided  by  long  bush- 
ings that  are  mounted  in  the  stripper-plate.  In  addition,  the 
large  sub-press  pins  at  the  ends  maintain  the  alignment  of 
the  die. 

An  interesting  feature  of  this  die  is  the  method  of  insuring 
that  the  blank  is  correctly  positioned  before  the  punches  come 
into  action.  There  are  five  spring  fingers  A  on  the  punch-plate 
that  press  the  blank  back  against  the  gages  just  before  the 
piercing  punches  enter  the  -work.  These  "crowders"  insure 
that  the  blank  does  not  slip  from  its  position  against  the 
gages.  The  end-trimming  punches  are  piloted  in  the  die,  by 
using  guide-shoulders  on  the  punches. 


>•    A    • 


Fig.  3.     PiercinR  Die  for  Typewriter  Frame  Stripj 
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Figs.  4  and  5  illustrate  the  bending  die  that  operates  on 
the  frame  after  it  has  been  pierced.  Fig.  4  shows  the  die  and 
punch  and  the  frame  as  it  leaves  the  tools,  and  Fig.  5  illus- 
trates the  operation  of  the  die.  This  shows  the  blank  in  posi- 
tion on  the  die  and  the  bent  frame  on  the  punch  in  the  position 
that  It  has  taken  after  forming.  Referring  to  the  frame  in 
Fig.  4,  the  bends  made  are  the  offsets  A,  the  lugs  B  and  the 
right-angle  bends  C.  The  center  of  the  punch  forms  a  long 
spring  pad  Z>.     The  frame  blank  is  laid  on  the  die,  against 


Fig.   4.     Frame  Bending  Die   and   its  Product 

gages,  one  pair  of  which  locates  from  the  back  and  another 
pair  engages  holes  to  locate  the  blank  endwise. 

The  first  action  of  the  die  is  to  compress  the  spring  pad  D, 
thus  gripping  the  punching  firmly  between  it  and  tlie  two  die 
panels  E,  while  the  offset  bends  are  being  formed  by  the  re- 
treating spring  pressure  pad.  The  next  action  is  brought  about 
by  the  eight  pins  F  that  strike  the  short  levers  G  in  the  die. 
These  levers  are  really  upper  members  of  toggles  upon  which 
the  die  panels  are  supported.  The  toggles  are  kept  normally 
straight  by  four  spiral  springs  11  that  conned  the  middle  joints 


Fig.    5.     Frame   Bending   Die,   illustrating   Operation 

of  each  pair  of  opposed  toggles.  When  levers  G  are  depressed 
by  the  descending  punches  F,  the  toggles  open,  allowing  the 
punch  to  carry  the  work  and  the  die  panels  E  down  to  the 
limit  of  the  toggle  opening.  The  ends  of  the  frame  are  ob- 
structed, however,  in  their  downward  path  by  form  brackets  / 
that  bend  them  to  a  right  angle.  Rolls  are  inserted  in  these 
brackets  to  assist  in  bending  the  stock  without  marring.  Lugs 
J  prevent  the  frame  ends  from  kicking  forward  when  the  bend- 
ing operation  is  starting.  At  the  time  of  making  the  offset 
bends,  lugs  G  are  also  curled  over.  Two  sub-press  pins  insure 
the  die  retaining  its  alignment.  This  die,  while  decidedly  out 
of  the  ordinary  in  design,  has  worked  out  very  successfully 
in  practice. 


and  after  Bending 


A  complicated  bending  die  for  forming  the  paper  finger  clip 
shown  in  Fig.  6  is  illustrated  in  Fig.  7.  This  die  takes  a 
blank  punching,  as  shown  at  the  left-hand  side  of  Fig.  6,  and 
bends  it  in  one  operation  into  the  completed  form  shown 
at  the  right-hand  side  of  the  illustration.  This  clip  is  made 
from  sheet  steel,  O.OIS  inch  thick.  From  Fig.  6  it  will  be  seen 
that  there  is  a  compound  bend  to  be  made,  consisting  of  turn- 


Fig.  7.     Tools  for  bending  Paper  Clip 

ing  up  the  ears  on  one  end  of  the  clip,  and  making  a  double 
bend  at  the  opposite  end.  On  the  die  at  .1  is  one  of  the  blanks 
ready  to  be  bent,  and  on  the  punch  at  B  is  one  of  the  com- 
pletely bent  pieces.  The  entire  face  of  the  die  forms  a  pressure 
pad  C  that  is  supported  on  heavy  spiral  springs.  At  the  center 
of  the  die  is  a  smaller  secondary  pressure  pad  D  supported 


Fig.   6.     Carriage  Assembling — putting  Farts  on  Under  Side 
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Fig.    9.     Carriage    Assembling — clamping    End    Plates 

on  much  weaker  springs  than  pad  C.  When  the  punch 
descends,  the  punch  projection  E  forces  the  blank  through  the 
main  pressure  pad  which  acts  as  a  solid  die  up  to  this  point. 
In  this  manner  the  ears  are  thrown  up  and  a  right-angle  bend 

is    made    at    the 


wide    end    of   the 
blank,  as  shown. 

At  this  point  in 
the  descent  of  the 
punch,  posts  /■' 
strike  spots  G  on 
the  main  pressure 
pad,  depressing  it. 
and  in  conjunc- 
tion with  the 
punch  and  the 
secondary  pres- 
sure pad  D  the 
blank  is  carried 
down  to  the  limit 
of  the  descent. 
Punch  E  is  under- 
cut, as  may  be 
seen,  and  the 
main  bend  in  the 
piece  is  made 
around  the  under- 
cut section  of  the 
punch.  A  form- 
ing lever  H  bends 
the  end  of  the 
blank  around  the 
"gooseneck"  of  the 
punch,  being  ac- 
tuated by  contact 
with  inclined  sur- 
faces /  and  J  as 
the  punch  de- 
scends. When  the 
end  of  the  lever 
strikes  inclined 
surface  /  on  the 
die,  it  presses  the 
opposite  end  of  the  lever  against  the  blank,  holding  it  close 
against  the  punch,  while  die  surfaces  J  bear  against  toggle 
surfaces  K  and  force  the  lever  and  hence  the  blank  inward 
around  the  under-cut  section  of  the  punch,  leaving  it  on  the 
punch,  as  shown  in  this  illustration.  This  completes  the  bend- 
ing operation  and  the  piece  is  slid  from  the  gooseneck  shaped 
punch  and  dropped  out  of  the  die. 

Fixtures  for  Assemblingr  Corona  Carrineres 

In  Figs.  S  to  10  is  illustrated  the  use  of  a  fixture  for  assem- 
bling Corona  typewriter  carriages.  The  work  to  be  done  con- 
sists of  assembling  the  back  rail,  rack,  ball  race,  paper  finger 
rail  and  two  carriage  ends  to  the  carriage  back  plate.  To  do 
this   requires   the   insertion   of  twenty-six   screws   from   five 


Fig.    10. 


different  directions.  Fig.  8  shows  the  beginning  of  the  as- 
sembling operation,  the  fixture  and  some  of  the  carriage  parts. 
In  the  immediate  foreground  are  some  of  the  parts  and  directly 
behind  is  an  assembled  carriage.  The  various  sizes  of  screws 
used  are  kept  in  a  compartment  box  that  may  be  seen  just 
behind  the  fixture.  The  fixture  may  be  used  in  the  position 
shown,  or  it  may  be  tipped  90  degrees  to  the  right,  left,  front 
or  back,  by  shifting  the  index  pin  at  the  center. 

The  first  operation  consists  in  loading  the  fixture  with  the 
parts  that  go  on  the  under  side  of  the  carriage.  These  parts 
drop  into  respective  grooves  in  the  fixture.  The  first  of  these, 
which  is  shown  being  inserted  in  the  foreground,  is  the  car- 
riage back  rail.  In  the  center  is  the  rack,  at  the  rear  is  the 
hall  race,  and  on  the  further  side  is  the  paper  finger  rail,  the 
two  latter  pieces  being  connected  in  Fig.  8.    The  carriage  plate 


Fig.   11.     Fixture  for 


nbling  Folding  Arms   to  Carriage  Bed  Plate 


is  now  slipped  into  place.  Next,  the  end  plates  are  located 
on  pins  in  the  guide  brackets  on  the  ends  of  the  fixture. 

Fig.  9  shows  the  clamping  of  the  end  plates  in  place,  with 
the  cam  lever  in  the  assembler's  right  hand.  After  this,  the 
ten  screws  for  attaching  the  rack  and  ball  race  are  inserted, 
using  a  quick-acting  screwdriver.  The  fixture  is  now  thrown 
90  degrees  sidewise,  bringing  it  into  the  position  shown  in 
Fig.  10,  and  the  screws  in  the  end  plate  are  inserted.  The 
fixture  is  then  reversed  ISO  degrees  and  the  opposite  end  plate 
screws  are  driven  in,  which  completes  the  assembling  operation. 

The  designing  of  this  fixture  was  the  result  of  efficiency 
studies  on  this  particular  operation,  which  previous  to  the 
installation  of  this  fixture  was  a  laborious  operation,  taking 


Fig.    12.     Counterboring   on   a   Xultiple    Spindle   Drilling   Machine 
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eighteen  minutes.  Witli  tliis  fixture  in  use,  tlie  operation  is 
completed  in  less  tlian  five  minutes. 

The  assembling  of  the  two  folding  arms  to  the  carriage  bed 
plate  was  lornierly  a  troublesome  operation  ber-ause  of  the 
dlfliculty  of  making  them  square  with  the  bed  plate.  A  fix- 
ture was  made  to  facilitate  this  operation,  and  from  Fig.  11 
the  method  of  operation  may  be  easily  followed.  In  front  of 
the  fixture  one  of  the  assembled  carriage  bed  plates  may  be 
seen,  and  it  will  be  noticed  that  each  of  the  folding  arms  is 
attached  with  two  screws.  At  the  farther  side  of  the  fixture 
are  two  arms  or  gages  carrying  pins  for  locating  the  two  arms 
to  be  attached.  These  arms  are  placed  on  pins  on  tne  gages 
A.  and  are  located  at  the  sides  by  gage-blocks,  one  of  which 
is  shown  at  B.  By  throwing  over  the  central  cam  lever,  two 
jaws  C  are  moved  against  the  sides  of  the  folding  arms  and 
grip  them  tightly  while  the  four  screws  attaching  the  car- 
riage bed  plate  are  driven  in.  While  the  primary  object  in 
designing  this  fixture  was  to  provide  an  assembling  method 
that  would  produce  the  best  work,  its  use  increased  produc- 
tion 100  per  cent  over  hand  assembling. 

Pig.  12  shows  a  counterboring  operation  that  is  performed 
in  an  unusual  way  on  a  multiple  drilling  machine.  The  pieces 
are  aluminum  carriage  ends,  which  are  blanked  from  3/16 
inch  stock  and  at  the  same  time  have  two  holes  pierced  in 
them.  The  operation  to  be  performed  is  the  counterboring  of 
these  two  holes.  A  jig  that  holds  eight  pieces  is  used, 
and  the  work  is  done  on  a  multiple  spindle  drilling  machine, 
using  sixteen  spindles.  Two  men  are  employed  on  the  job, 
one  of  whom  loads  a  jig  full  of  work  while  the  machine  opera- 
tor is  counterboring  the  work  in  a  second  jig.  Handled  in  this 
manner,  the  machine  is  kept  working  all  the  time  and  the 
production  is  very  rapid.  C.  L.  L. 

H<        *        « 

CALCULATING   CHANGE-GEARS   FOR 
HOBBING  SPIRAL   GEARS 

BY    GEORGE    ALLINGTON 

The  following  method  of  calculating  change-gears  required 
for  bobbing  spiral  gears  on  the  No.  12  Barber-Colnian  gear- 
hobber,  reduces  what  has  formerly  been  regarded  as  a  some- 
what tedious  problem  into  a  direct  process  which  gives  ex- 
tremely accurate  results.  The  usual  method  is  to  substitute 
in  Formula  (1)  a  certain  value  for  the  feed  which  will  cancel 
into  the  available  change-gears  for  the  indexing,  and  then  sub- 
stitute in  Formula  (2)  the  same  value  for  the  feed  which 
must  cancel  into  the  available  change-gears  for  the  feed  mo- 
tion. The  following  method  was  developed  with  the  view  of 
eliminating  slight  errors  in  the  gear  ratios  that  it  is  usually 
necessary  to  employ  in  order  that  these  cancellations  may  be 
made  in  Formulas  (1)  and  (2).  Any  feed  used  in  bobbing 
spur  gears,  that  is  suitable  for  the  work,  can  also  be  used  for 
spiral  gears;  and  by  employing  Table  II  the  proper  index 
gears  may  be  quickly  determined  without  resorting  to  the 
method  of  cancellation.  The  following  are  the  formulas  re- 
ferred to: 

For  index  gears: 

30  drivers 


2V± 


For  feed  gears: 


FS 
P 


driven  gears 


drivers 


0.075       driven  gears 
where  A'  =  number  of  teeth  in  gear  to  be  cut; 
F  =  desired  feed ; 
S  =  sine  of  angle  of  spiral; 

3.1416 
P  =  normal  circular  pitch  =  ■ 


(1) 


(2) 


diametral  pitch  of  hob 
The  minus  sign  is  used  when  the  spiral  gear  and  hob  are 
both  right-hand  or  both  left-hand;  and  the  plus  sign  is  used 
when  the  spiral  gear  is  right-hand  and  the  hob  left-hand  or 
vice  versa.  The  proper  feed  to  use  depends  upon  the  nature 
of  the  work,  the  material  and  the  angle  of  the  spiral;  and  the 
larger  the  spiral  angle,   the  smaller  should   be  the   feed  per 


revolution  of  the  gear  blank.  Table  I  covers  a  range  of  speeds 
which  is  sufficiently  wide  for  bobbing  all  ordinary  commercial 
gears.  Should  a  finer  feed  be  desired,  change-gears  lor  the 
new  feed  may  be  calculated  from  Formula  {2),  employing  the 
cancellation  method  as  explained  in  the  following  example. 

In  order  to  explain  the  use  of  this  method  of  determining 
change-gears  for  the  bobbing  machine,  it  will  be  of  interest 
to  carry  out  a  problem  taken  from  actual  practice.  Suppose  it 
is  required  to  determine  the  proper  index  and  feed  gears  to 
use  for  bobbing  a  left-hand  20-tooth  spiral  gear  of  7  diametral 
pitch  (0.4488  inch  normal  circular  pitch),  which  has  a  spiral 
angle  of  17  degrees,  34  minutes,  using  a  right-hand  hob.  As- 
suming that  it  is  desired  to  use  a  feed  of  0.0625  Inch  per 
revolution  of  the  gear  blank,  we  determine  the  index  gears  by 
substitution  in  Formula  (1): 

30  30  drivers 


20+- 


0.0625  X  0.301S2       20.04203       driven  gears 


0.44S8 

Log  30  =  1.4771210 
Log  20.04203  =  1.3019421 


Log  ratio  =  0.1751789 
Two,  four  or  six  gears  may  be  used  in  the  indexing  train, 
and  from  Table  II,  which  gives  the  logarithms  of  various  gear 

TABLE  I.    RATES  OF  FEED  AND  FEED  GEAKS  FOR  BARBER- 
COI.MAN  NO.  12  GEAR-HOBBING  MACHINE 


Feeds  per 

Revolution, 

Inches 

a 

c 

S 

Feeds  per 

ReTolatioD. 

Inches 

1 

1 

0.01500 

24 

60 

36 

72 

0.06000 

48 

60 

0.01875 

24 

72 

36 

48 

0.06429 

48 

56 

0.02000 

24 

72 

48 

60 

0.07000 

56 

60 

0.02333 

24 

72 

56 

60 

0.08034 

60 

66 

0.02500 

24 

72 

0.08750 

56 

48 

0.03000 

24 

60 

0.09000 

72 

60 

0.03750 

36 

72 

0.09375 

60 

48 

0.04125 

33 

60 

0.10000 

48 

36 

0.04500 

36 

60 

0.11250 

72 

48 

0.05000 

48 

72 

0.12500 

60 

36 

0.05454 

24 

33 

0.15000 

72 

SI 

36 

■■Ainrrj, 

ratios  that  may  be  employed  on  the  No.  12  Barber-Colman 
gear-hobbing  machine,  we  select  a  pair  of  gears  the  ratio  of 
which  is  such  that  the  logarithm  of  this  ratio  is  as  nearly  as 
possible  equal  to  the  logarithm  of  the  ratio  obtained  from 
Formula  (1).  Reference  to  Table  11  will  make  it  evident  that 
the  gears  which  come  closest  to  this  value  have  45  and  30 
teeth,  respectively,  the  logarithm  of  the  ratio  of  these  gears 
being  0.1760913.  But  the  difference  between  this  logarithm 
and  the  logarithm  of  the  ratio  obtained  from  Formula  (1) 
is  too  great,  and  so  it  becomes  necessary  to  use  four  gears 
in  the  index  train.  To  determine  the  proper  gears  to  employ 
for  this  purpose,  the  following  method  of  procedure  is 
employed : 

Log  of  required  ratio  =  0.17517S9 
Log  of  ratio  54:37  from  table  =  0.1641921 


Difference  =  0.0109868 
Log  of  ratio  40:39  from  table  =  0.0109954 


Log  of  error  =  0.0000086 
In  this  way  we  find  that  an  index  train  consisting  of  gears 
with  54,  37,  40  and  39  teeth  will  give  the  required  result.  Prob- 
ably it  will  have  been  observed  that  the  preceding  result  was 
obtained  by  selecting  from  the  table  of  gear-ratio  logarithms 
two  values  whose  sum  is  nearly  equal  to  the  gear-ratio  loga- 
rithm obtained  from  Formula  (1).  A  few  trials  are  some- 
times necessary  to  reduce  the  error  to  a  point  where  it  may 
be  safely  disregarded.  There  are  other  gear-ratios  which  have 
a  value  very  close  to  1  to  1,  and  if  the  first  ratio  selected,  i.  e., 
the  ratio  54  to  37  in  the  preceding  case,  is  as  large  as  possible, 
the  probability  of  the  difference  of  the  logarithms  lying  close 
to  the  value  of  a  second  gear-ratio  logarithm  which  may  be 
found  in  the  table  will  be  materially  increased. 

It  will  be  recalled  that  it  was  decided  to  ust  a  feed  of  O.Or.25 
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TABLE  II.     AVAILABLE  RATIOS  FROM  INDEX  GEARS  FURNISHED  WITH  NO.  12  BARBER- 
COLMAN   GEAR-HOBBING  MACHINE,  AND  LOGARITHMS  OF  GEAR  RATIOS 


t 

S 

^^Sriven 

t 

£ 

Unvur 

i 

g 

Dr.v.T 
^  l,n...,. 

t 

g 

,   Driver 
^  Driven 

- 

a 

Driver 

t 

5 

Dr.ver 

i_ 

1 

a 

1 

1 

48 

■E 

a 

j_ 

a 

j  ^  Drireo 

a 

1  '^ 

'  a 

j  ^  DriTffl 

60 

59 

0.0072993 

59 

54 

0.0384582 

48 

40 

0.0791812 

37 

0.1130395 

58 

40 

0.1613680 

72 

43 

0.2238640 

59 

58 

0.0074240 

47 

43 

0.0386294 

54 

45 

0.0791812 

39 

30 

0.1139433 

48 

33 

0.1627273 

57 

34 

0.2243960 

58 

57 

0.0075531 

45 

41 

0.0404286 

59 

45 

0.0806559 

56 

43 

0.1147195 

54 

37 

0.1641921 

56 

33 

0.2296741 

57 

56 

0.0076869 

33 

30 

0.0413926 

47 

39 

0.0810333 

43 

33 

0.1149546 

57 

39 

0.1648103 

58 

34 

0.2319491 

49 

48 

0.0089549 

54 

49 

0.0421977 

41 

34 

0.0813050 

60 

46 

0.1153935 

60 

41 

0.1653674 

41 

24 

0.2325727 

48 

47 

0.0091433 

43 

39 

0.0424039 

58 

48 

0.0821868 

47 

36 

0.1157954 

72 

49 

0.1671364 

57 

33 

0.2373610 

47 

46 

0.0093401 

41 

37 

0.0445822 

40 

33 

0.0835461 

1  59 

45 

0.1176395 

59 

40 

0.1687920 

59 

34 

0.2393731 

46 

45 

0.0095453 

40 

36 

0.0457575 

57 

47 

0.0837770 

54 

41 

0.1196099 

49 

33 

0.1716822 

72 

41 

0.2445486 

41 

40 

0.0107239 

60 

54 

0.0457575 

45 

37 

0.0850108 

1  45 

34 

0.1217336 

58 

39 

0.1723634 

60 

34 

0.2466724 

40 

39 

0.0109954 

48 

43 

0.0477727 

56 

46 

0.0854302 

49 

37 

0.1219944 

45 

30 

0.1760913 

59 

33 

0.2523381 

37 

36 

0.0118992 

37 

33 

0.0496878 

72 

59 

0.0864805 

1  57 

43 

0.1224064 

36 

24 

0.1760913 

43 

24 

0.2532573 

34 

33 

0.0129650 

46 

41 

0.0499739 

60 

49 

0.0879546 

40 

30 

0.1249387 

72 

48 

0.1760913 

72 

40 

0.2552725 

60 

58 

0.0147233 

45 

40 

0.0511525 

49 

40 

0.0881361 

48 

36 

0.1249387 

60 

40 

0.1760913 

54 

30 

0.2552725 

59 

57 

0.0149771 

54 

48 

0.0511525 

59 

48 

0.0896108 

72 

54 

0.1249387 

54 

36 

0.1760913 

60 

33 

0.2596374 

58 

56 

0.0152400 

34 

30 

0.0543576 

48 

39 

0.0901766 

60 

45 

0.1249387 

59 

39 

0.1797874 

72 

39 

0.2662679 

56 

54 

0.0157942 

41 

36 

0.0564814 

37 

30 

0.0910804 

58 

43 

0.1299595 

56 

37 

0.1799863 

56 

30 

0.2710667 

49 

47 

0.01809S2 

49 

43 

0.0567276 

58 

47 

0.0913301 

54 

40 

0.1303338 

72 

47 

0.1852346 

45 

24 

0.2730013 

48 

46 

0.0184834 

56 

49 

0.0579919 

57 

46 

0.0931171 

46 

34 

0.1312789 

46 

30 

0.1856365 

57 

30 

0.2787536 

47 

45 

0.0188854 

47 

41 

0.0593140 

72 

58 

0.0939045 

49 

36 

0.1338936 

60 

39 

0.1870867 

46 

24 

0.2825466 

45 

43 

0.0197440 

39 

34 

0.0595857 

41 

33 

0.0942700 

45 

33 

0.1346986 

57 

37 

0.1876732 

58 

30 

0.2863067 

43 

41 

0.0206846 

54 

37 

0.0602959 

46 

37 

0.0945561 

56 

41 

0.1354041 

37 

24 

0.1879905 

72 

37 

0.2891308 

41 

39 

0.0217193 

46 

40 

0.0606978 

56 

45 

0.0949755 

41 

30 

0.1356626 

56 

36 

0.1918855 

47 

24 

0.2918867 

60 

57 

0.0222764 

45 

39 

0.0621479 

30 

24 

0.0969100 

59 

43 

0.1373835 

72 

46 

0.1945747 

59 

30 

0.2937307 

59 

56 

0.0226640 

43 

37 

0.0652668 

45 

36 

0.0969100 

33 

24 

0.1383027 

47 

30 

0.1949766 

60 

30 

0.3010300 

39 

37 

0.0228629 

57 

49 

0.0656788 

60 

48 

0.0969100 

47 

34 

0.1406190 

58 

37 

0.1952263 

48 

24 

0.3010300 

57 

54 

0.0234811 

56 

48 

0.0669468 

59 

47 

0.0987541  j 

54 

39 

0.1413292 

57 

36 

0.1995724 

72 

36 

0.3010300 

36 

34 

0.0248236 

48 

41 

0.0684573 

54 

43 

0.0989253 

57 

41 

0.1430910 

54 

34 

0.2009149 

49 

24 

0.3099849 

49 

46 

0.0274383 

54 

46 

0.0696360 

^9 

39 

0.0991315 

46 

33 

0.1442439 

59 

37 

0.2026503 

72 

34 

0.3258536 

48 

45 

0.0280287 

47 

40 

0.0700379 

58 

46 

0.1006702 

60 

43 

0.1446828 

48 

30 

0.2041199 

72 

33 

0.3388186 

46 

43 

0.0292893 

40 

34 

0.0705811 

72 

57 

0.1014576 

56 

40 

0.1461280 

72 

45 

0.2041199 

54 

24 

0.3521826 

60 

56 

0.0299633 

40 

39 

0.0716932 

43 

34 

0.1019896 

48 

34 

0.1497623 

58 

36 

0.2071255 

56 

24 

0.3679768 

58 

54 

0.0310342 

39 

33 

0.0725507 

57 

45 

0.1026624 

58 

41 

0.1506441 

60 

37 

0.2099496 

57 

24 

0.3756637 

43 

40 

0.0314085 

58 

49 

0.0732319 

47 

37 

0.1038962 

34 

24 

0.1512677 

39 

24 

0.2108534 

72 

30 

0.3802112 

40 

37 

0.0338583 

57 

48 

0.0746337 

60 

47 

0.1060534 

47 

33 

0.1535840 

49 

30 

,0.2130748 

58 

24 

0.3832168 

39 

36 

0.0347621 

56 

47 

0.0760901 

46 

36 

0.1064553 

57 

40 

0.1538149 

54 

33 

0.2138799 

59 

24 

0.3906408 

37 

34 

0.0367228 

43 

36 

0.0771660 

59 

46 

0.1080942 

43 

30 

0.1563472 

59 

36 

0.2145495 

60 

24 

0.3979401 

49 

45 

0.0369836 

49 

41 

0.0774122 

72 

56 

0.1091445 

56 

39 

0.1571234 

56 

34 

0.2167091 

72 

24 

0.4771213 

36 

33 

0.0377886 

72 

60 

0.0791812  ' 

58 

45 

0.1102155 

59 

41 

0.1580681 

60 

36 

0.2218488 

36 

30 

0.0791812 

■■ 

49 

34 

0.1597172 

40 

24 

0.2218488 

il'trhiner^ 

inch  per  revolution  of  the  gear  blank.     Substituting  this  value 
in  Formula  (2),  we  have: 

/'"  0.0625       625       60  drivers 


0.075        0.075        750       72       driven  gears 
Checking  this  calculation  for  error,  we  have: 
30  1.496854 


20.04203  1 

54       40        1.496881 

37      39  1 

1.496881 
1.496854 


0.000027  =  error  in  index  ratio. 

It   will   be  recalled   that  the  index   constant  of  the   No.   12 
BarberColman    gearhobbing    machine    is    30;    therefore,    the 
actual  error  in  indexing  has  a  value  of: 
0.000027 

=  0.0000009  inch. 

30 

With  the  exception  of  the  gear-ratio  logarithms,  the  pre- 
ceding calculations  were  made  for  five-place  logarithm  tables. 
Slightly  more  accurate  results  would  be  obtained  with  seven- 
place  fables,  and  for  this  reason  the  res\ilts  presented  in  Table 
II  were  carried  out  to  the  seventh  decimal  place.  The  gear- 
ratio logarithms  are  calculated  by  subtracting  the  logarithm 
of  the  driven  gear  from  the  logarithm  of  the  driver,  and  Table 
II  includes  all  possible  combinations  of  gears  which  may  be 
obtained  from  the  change-gears  supplied  with  the  No.  12 
narber-Colman  gearhobbing  machine.  As  each  special  gear 
which  is  added  to  the  list  admits  of  introducing  a  number  of 
new  combinations,  it  will  be  evident  that  the  table  of  gear- 
ratio logarithms  can  be  extended  to  include  a  sufficient  range 
of  four  gear  combinations  to  obtain  any  ratio  that  may  be 
desired  for  bobbing  all  gears  that  come  within  the  range  of 
the  machine.     The  six  gear  combinations  are  obtained  by  a 


further  application  of  the  same  principle  employed  in  selecting 
four  gear  trains;  and  the  sum  of  any  three-ratio  logarithms 
must  very  nearly  equal  the  value  of  the  logarithm  of  the  re- 
quired ratio. 

IMPORTANT   POINT   IN   JIG   DESIGN 

In  the  design  of  jigs  for  two  pieces  which  are  to  be  fastened 
together  by  means  of  bolts  or  screws,  it  is  important  to  drill 
the  work  in  such  a  way  that  the  tendency  of  the  drill  to  run 
out  of  its  true  path  will  not  cause  serious  trouble.  An  example 
of  this  kind  is 
shown  in  the  ac- 
companying illus- 
tration in  the  two 
halves  of  a  bearing 
A  and  B,  which  are 
bolted  together 
through  the  holes 
C  and  D.  In  de- 
signing a  jig  for 
pieces  of  work  of 
this  kind,  it  would 
be  necessary  in  or- 
der to  obtain  the 
best  results  to  start 
drilling  from  the  surfaces  at  G  and  //  and  from  E  and  F. 
If  this  were  done,  the  holes  would  match  perfectly  at  the 
points  of  junction  of  the  two  pieces,  and  although  there  might 
be  some  variation  at  the  outer  ends  of  the  holes,  this  would 
not  cause  trouble  in  alignment.  A.  A.  D. 

•     *     « 

For  drawing  temperatures  between  650  degrees  F.  and  1000 
degrees  F.,  lead  or  a  mixture  of  two  parts  of  potassium 
nitrate  and  three  parts  of  sodium  nitrate  may  be  used. 


Diagram 


stratinfT    an    Importa 
lit   Design 
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STRENGTH   OF   OXY-ACETYLENE  WELDS* 

BY    8.  W.    MILLBRt 

With  regard  to  the  strength  of  welds,  the  author  knows  of 
no  comprehensive  tests  that  have  been  published,  and  does  not 
believe  that  any  investigations  that  have  been  made  are  com- 
plete enough  to  warrant  accurate  conclusions,  particularly 
when  modern  welding  practice  is  considered. 
Cast  Iron 

In  the  case  of  cast  iron,  it  is  well  known  that  the  weld  is 
stronger  and  less  brittle  than  the  original  material;  that  is, 
as  far  as  any  ordinary  cast  iron  is  concerned.  An  explana- 
tion of  this  is  to  be  found  in  what  may  be  called  the  "anat- 
omy" of  the  weld.  It  is  finer  grained,  and  inasmuch  as  the 
welding  rods  have  to  be  made  of  good  material,  it  is  generally 
of  a  better  quality  than  the  original  casting.  It  is  therefore 
hardly  necessary  to  discuss  in  detail  the  strength  of  cast-iron 
welds. 

steel 


With  regard  to  steel  the  situation  is  very  complicated.  There 
are  so  many  different  kinds  of  steel,  and  they  are  used  for  so 
many    different    purposes    and    are    subjected    to    so    many 
kinds    of    strains    that    it    is    impossible    to    lay    down    any 
general  rule  as  to  the  strength  of  welds  in  this  material.     It 
has  been  claimed  that  oxy-acetylene  welds  are  brittle  and  hard, 
although    they   may   have   greater   tensile   strength    than    the 
original  material.     It  is  true  that  in  the  early  days  of  oxy- 
acetylene    welding,    when 
torches  did  not  give  as  nearly 
a  neutral  flame  as  they  do  at 
the  present  time,  many  welds 
were  burnt,  and  were  there- 
fore brittle  and  hard.     At  the 
present    time,    however,    any 
weld  of  this  kind  shows  that 
the  welder  either  had  a  poor 
torch  or  did  not  know  how  to 
handle  it.    Hardness  and  duc- 
tility are  relative  terms,  and 
a  weld  in  a  very  soft,  ductile, 
low-carbon     steel     may     be 
harder  than  the  original  ma- 
terial,   while    a    weld    made 
with   the  same   welding  wire 
in    a    much    harder    steel    of 
higher  carbon  mav  be  softer 

than  the  original  weld.      In  the  ^'^'   ''     ^"'  Specimens  showing  Ductility  of  Welded  Joint 

former  case,  the  original  material  may  be  more  ductile  than 
the  weld,  while  the  opposite  may  be  true  in  the  case  of  a 
harder  original  material.  Again,  the  effect  of  the  heat  on  the 
added  material  will  be  approximately  the  same  in  both  cases. 
It  is  not  true,  however,  that  the  effect  of  the  heat  will  be  the 
same  on  the  original  material  in  both  cases.  In  the  case  of 
the  soft  ductile  steel,  the  tensile  strength  of  the  weld  will 
undoubtedly  be  higher  than  that  of  the  original  material,  while 
in  the  other  case  the  tensile  strength  will  be  less,  and  it  may 
even  happen,  in  the  second  instance,  that  the  material  Just 
next  to  the  weld  will  be  so  badly  damaged  by  the  heat  that 
the  test  piece  will  break  there,  and  not  in  the  weld  or  some 
distance  away  from  it.  In  the  case  of  the  higher  carbon  steels, 
there  is  still  another  action,  in  that  the  material  next  to  the 


Fig.  3.     Test  Specimen  bent  Cold,  showing  Ductility  of  Weld 

weld  and  in  other  places,  where  the  heat  is  high  enough,  is 
decarburized.  The  extent  of  this  decarburization  varies  with 
the  Intensity  of  the  heat  and  the  time  to  which  the  piece  is 
subjected  to  it.  A  higher  temperature  and  longer  continued 
heating  remove  more  carbon.  This  action  is  not  due  to  any- 
thing except  the  heat  and  the  presence  of  the  oxygen  in  the 
air,  and  would  occur  with  any  method  of  heating.  Another 
thing  that  occurs  with  very  high  carbon  steel,  such  as  tool 
steel,  is  the  burning  of  the  original  metal  in  the  vicinity  of  the 
weld.  This  applies  particularly  to  tool  steel,  and  an  examina- 
tion of  many  specimens  microscopically  indicates  that  it  is 
not  possible  to  weld  high-carbon  steel  without  burning  it.  Of 
course,  it  is  possible  to  secure  a  union  that  may  be  strong 
enough  for  certain  purposes,  but  the  material  next  to  the  weld 
will  not  be  sound,  and  no  method  of  annealing  or  heat- 
•  treatment  will  cure  steel  that 

is  really  burnt. 


Ductility  of  Steel  Welds 


•  For    other    Information    on    oxy-acetylene    -n-cldlng,    eec    "0.xv  Arctvlcne 
WeliliBK  I'rni-ticc."   March.   1910,   and  artliica  there  r.-ren-eil   t;i. 
t  Address:     Hochester  Wi'ldlng  WurUs,   Hochester,   N.  Y. 


shown  in  Figr.  1 


With  regard  to  the  ductility 
of  steel  welds.  Figs.  1  and  2 
show  some  test  pieces,  nearly 
full  size,  before  and  after 
bending,  the  weld  being  made 
in  the  center  of  the  test  piece. 
It  certainly  cannot  be  claimed 
that  such  welds  are  brittle  or 
lack  ductility.  Fig.  3  shows, 
full  size,  a  similar  weld  made 
in  the  same  material  and  flat- 
tened cold.  This  also  shows 
that  a  properly  made  weld  is 
ductile.  In  the  particular 
cases  shown,  the  test  pieces 
broke  about  2'/.  inches  from 
the  weld,  but  the  material  from  which  they  were  made  was  a 
very  low  carbon  steel  of  47,500  pounds  tensile  strength;  henoe. 
it  would  naturally  be  expected  that  such  material  would  not 
break  in  the  weld.  With  steel  of  about  55,000  pounds  tensile 
strength,  a  welded  test  piece  will  usually  break  in  the  weld, 
giving  a  tensile  strength  of  about  52,000  pounds.  The  elonga- 
tion in  such  cases  may  run  as  high  as  20  per  cent,  that  of  the 
original  material  being  in  the  neighborhood  of  32  per  cent. 
The  elastic  limit  will  be  about  33,000  pounds,  against  35.000 
pounds  in  the  original.  So  much  depends  on  the  material  with 
which  the  weld  is  made,  on  the  method  of  making  it,  and  on 
the  heat-treatment  after  it  is  made,  that  it  is  impossible  to  give 
any  specific  results.  All  the  published  tests  that  the  author 
has  seen  are,  in  his  opinion,  deficient  in  essential  information. 
For  example,  in  one  report  of  some  tests  made  about  two  years 
ago,  calling  the  average  of  the  original  pieces  100  both  for 
tensile  strength  and  elongation,  the  average  for  the  welds  un- 
treated in  any  way  was  only  S5  for  tensile  strength  and  22  for 
elongation.  The  author's  belief  is  that  these  welds  were  in 
some  way  improperly  made,  as  he  has  never  obtained  such 
low  figures  as  these.  The  lowest  results  given  are  for  tensile 
strength,  about  SO  per  cent  of  the  original,  and  for  elongation, 
9.3  per  cent  of  the  original.  The  latter  very  low  result  indi- 
cates clearly  that  there  was  a  wide  variation  in  the  actual  con- 
dition of  the  ditTerent  welds  which  should  not  exist.  It  is 
admitted  that  there  will  be  some  variation,  but  the  author  has 
repeatedly  obtained  results  with  a  maximum  variation  of  10 
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per  cent  in  elongation,  G  per  cent  in  elastic  limit  and 
5  per  cent  in  tensile  strength.  As  has  been  stated  before,  it 
cannot  be  claimed  that  any  weld  is  as  good  as  the  original 
material;  and  particularly  in  the  case  of  steel,  which  is  gen- 
erally used  in  places  where  great  strength  and  high  physical 
qualities  are  required,  care  should  be  taken  and  good 
judgment  used  in  selecting  the  method  of  joining.  There  is, 
above  all,  one  thing  that  should  be  carefully  considered,  and 
that  is,  whether  a  welded  piece  is  to  be  subjected  to  alternat- 
ing stresses  or  shock.  This  is  the  worst  condition  to  which 
a  weld  can  be  subjected,  and  it  is  well  known  that  a  piece  of 
over-annealed  steel  will  not  stand  these  stresses  nearly  as  well 
as  a  piece  that  has  been  properly  refined  by  correct  heat- 
treatment. 

Strength  of  Welda  in  Non-ferrous  Metals 

With  regard  to  the  strength  of  welds  in  other  metals,  the 
author  is  not  acquainted  with  any  conclusive  published  tests, 
and  is  unable  to  give  any  results.  However,  in  a  general  way, 
if  the  welds  are  made  carefully  with  a  good  torch  and  the 
proper  materials,  the  results  will  usually  be  satisfactory,  as  in 
most  cases  such  metals  as  brass,  bronze,  aluminum  and  copper 
are  not  subjected  to  great  stress,  although,  of  course,  there 
are  exceptions  to  this;  so  that  a  weld  in  those  materials  will 
usually  be  amply  strong,  even  if  not  equal  in  strength  to  the 
original  material.  One  point,  however,  should  be  noted,  which 
is  that  in  the  case  of  brass  and  bronze  castings  subjected  to 
pressure,  it  is  good  practice,  if  indeed  not  absolutely  necessary, 
that  the  whole  piece  be  annealed  at  the  proper  temperature 
in  order  to  relieve  the  cooling  strains  caused  by  welding.  What 
this  annealing  is  depends  upon  the  alloy,  and  no  definite  in- 
structions can  be  given.  The  time  and  temperature  of  anneal- 
ing and  the  rate  of  cooling  all  have  their  effect,  and  have  to  be 
determined  in  each  case. 

MACHINERY  CLUB  OF  CHICAGO 
The  Machinery  Club  of  Chicago  was  organized  May  1  with 
154  charter  members.  The  purpose  of  the  club  is  to  bring 
together  at  least  once  a  week  the  salesmen  and  heads  of  the 
different  machinery  houses  in  Chicago.  The  club  meets  each 
Monday  in  the  restaurant  of  the  Chicago  &  North  Western 
Railway  terminal,  in  the  midst  of  the  machinery  district  on 
the  West  Side.    The  officers  of  the  club  are  as  follows: 

President,  Clyde  W.  Blakeslee,  Chicago  manager,  Abrasive 
Material  Co. 

First  vice-president,  E.  P.  Welles,  president  and  general 
manager.  Charles  H.  Besly  &  Co. 

Second   vice-president,    H.   A.    Stocker,    president,    H.    A. 
Stocker  Machinery  Co. 

Third  vice-president,  E.  L.  Essley,  president,  E.  L.  Essley 
Machinery  Co. 

Treasurer,  A.  L.  Beardsley,  Chicago  manager,  Cleveland 
Twist  Drill  Co. 

Secretary,   D.   F.   Noble,   credit  man,   E.   L.   Essley  Ma- 
chinery Co. 

The  directors  are  Robert  E.  Cuthbertson,  manager.  Manning, 
Maxwell  &  Moore;  F.  L.  Peterson,  manager,  Hendey  Machine 
Co.;  Hiram  N.  Cudworth,  Chicago  manager,  Norton  Grinding 
Co.;  Herbert  E.  Nunn,  western  sales  manager,  Cleveland  Auto- 
matic Machinery  Co.;  George  M.  Pearse,  western  representa- 
tive. Brown  &  Sharpe  Mfg.  Co.;  and  E.  L.  Beisel,  Chicago 
nuuinger,  Gardner  Machine  Co. 

The  resident  membership  fee  is  $.">,  and  the  annual  dues  $5; 
the  non-resident  membership  fee  is  $2  and  annual  dues  ?3. 
*     *     * 

MONTHLY  MEETING  OF  A.  S.  M.  E. 

The  liiial  meeting  of  the  season  1915-19J6  of  the  New  York 
section  of  the  American  Society  of  Mechanical  Engineers  was 
held  at  the  Engineering  Societies  Bldg.,  Tuesday  evening.  May 
fl.  The  subject  for  discussion  was  a  report  upon  efficiency 
tests  of  a  30.000  K.  W.  (40.000  H.  P.)  cross-compound  steam 
turbine,  by  Henry  G.  Stott  and  W.  S.  Finley.  Jr. 

The  New  York  section  will  not  discontinue  its  activities, 
however,  through  the  summer;  it  has  planned  to  make  ex- 
cursions to  nearby  points  of  mechanical  and  engineering  in- 
terest about  every  two  weeks  through  the  season.  The  first 
one  of  these  excursions  was  made  to  the  Essex  Station  of  the 
Public  Service  Corporation  of  New  Jersey.  Saturday  afternoon. 
May  20. 


GRAPHITE   AS   A   LUBRICANT 

BY   C.  H.  BIERBAUM- 

The  rate  of  increase  of  the  use  of  graphite  for  lubricating 
purposes  is  nothing  less  than  surprising.  Concerning  the  gen- 
eral increase  of  the  consumption  of  graphite.  Mineral  Jiidiistry. 
1914,  says,  "Fifteen  years  ago  75  per  cent  of  the  world's  supply 
was  used  for  crucibles  and  4  per  cent  for  lubricants;  now  30 
per  cent  goes  into  lubricants  and  50  per  cent  into  crucibles." 
The  world's  total  supply  of  graphite  tor  1913  was  somewhat  in 
excess  of  100,000  tons;  30  per  cent  of  this  amount,  or  30,000 
tons,  accordingly,  stands  as  the  world's  consumption  of 
graphite  for  lubricating  purposes  for  the  year  1913. 

The  constantly  increasing  use  of  graphite  for  lubrication  is 
the  more  surprising  when  we  consider  the  impurities  which 
many  of  the  best  lubricating  graphites  now  on  the  market 
still  contain.  These  impurities  have  rendered  their  use,  if  not 
absolutely  harmful,  at  least  undesirable,  for  it  is  always  dif- 
ficult to  say,  concerning  any  particular  grade  of  lubricating 
graphite,  how  much  of  the  pure  graphite  is  necessary  to 
counteract  the  effect  of  the  impurities,  and  in  many  grades 
the  nature  of  the  impurities  is  such  that  their  harmful  effects 
cannot  be  counteracted  by  the  pure  graphite.  This  condition 
is  clearly  shown  by  the  photomicrographs  reproduced!  here- 
with. Fig.  1  shows  the  surface  of  a  cut  tooth  of  a  bronze  gear 
in  a  new  Lobee  pump,  and  Fig.  2  shows  the  surface  of  a  tooth 
after  the  pump  has  been  in  service  for  a  month.  This  pump 
was  used  for  pumping  a  mixture  of  graphite  and  water  against 
a  head  of  two  pounds  per  square  inch.  The  mixture  had  the 
consistency  of  cream;  that  is,  it  was  made  up  of  substantially 
equal  parts  of  water  and  air  floated  lubricating  graphite.  It 
should  be  noted  that  the  streaks  in  Fig.  2  run  at  right  angles 
to  those  in  Fig.  1.  Fig.  1  shows  the  milled  surface  as  left  by 
the  gear  cutter;  this  appears  smooth  to  the  naked  eye  but 
under  the  microscope  shows  slight  streaks,  as  illustrated.  Fig. 
2,  on  the  other  hand,  shows  distinct  cutting  due  to  an 
abrasive,  and  in  Fig.  3  the  abrasive  is  shown  magnified  on  the 
same  scale  (one  hundred  diameters).  This  material  is  prac- 
tically pure  quartz  or  white  sand,  and  it  is  of  interest  to  note 
the  extreme  variation  in  the  size  of  these  particles.  In  amount, 
it  represents  substantially  3  per  cent  of  the  total  weight  of 
the  graphite  from  which  it  was  taken.  However,  it  does  not 
represent  all  of  the  impurities  which  this  graphite  contained; 
it  is  only  a  portion  that  was  washed  out  from  the  rest  and 
constitutes  the  more  abrasive  part. 

It  is  evident  that  these  impurities  have  made  many  enemies 
of  graphite,  but  nevertheless  beneficial  results  have  been  ob- 
tained by  its  use  in  spite  of  its  drawbacks.  All  criticisms  of 
graphite  can  be  traced  directly  to  its  impurities.  The  im- 
purities in  lubricating  graphite  may  be  divided  into  two 
classes:  the  harmful  and  the  inert — that  is,  those  that  have  a 
positive  abrasive  effect  and  those  that  act  neither  as  abrasives 
nor  lubricants.  Artificial  graphite  may  be  made  very  high  in 
carbon,  but  since  it  is  a  by-product  of  the  electric  furnace 
process  of  making  silicon  carbide,  it  is  likely  to  contain  traces 
of  this,  which  is  very  objectionable,  as  silicon  carbide  is  one 
of  the  most  abrasive  substances  known.  In  the  natural 
graphites  the  objectionable  impurity  most  commonly  found  is 
silica,  or  common  sand. 

The  harmfulness  of  the  impurities  depends  also  on  the  size 
of  the  particles.  If  the  size  of  the  arbrasive  particles  in  a 
graphite  is  greater  than  the  average  thickness  of  oil  film,  their 
abrasive  effect  will  be  greatest  in  a  bearing  running  under 
uniform  pressure.  On  the  other  hand,  in  a  reciprocating  bear- 
ing under  high  duty,  where  the  oil  film  is  alternately  broken 
and  restored,  all  the  different  sizes  or  particles  of  the  abrasive 
material  may  come  into  play,  and  it  is  in  the  latter  class  of 
bearing  that  pure  graphite  is  most  essential  and  that  abr&sive 
impurities  are  most  harmful. 

Among  the  many  impurities  in  the  natural  graphite  we  find 
some  that  are  not,  by  nature,  abrasive,  but  are  highly  undesir- 
able and  injurious  to  bearings.  To  illustrate,  let  us  take  the 
particle  of  so-called  flake  graphite  shown  in  Fig.  4,  where  we 
have  alternating  layers  of  mica  and  graphite  held  together  in 
a  manner  capable  of  sustaining  considerable  compression.    Let 
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Fig. 


Section    of    Tooth    of    Bronze    Gear 
subjected    to    Abrasive    Action — 
Magnification  100  Diameters 


US  Imagine  stop- 
ping an  engine  at 
night  with  a  layer 
of  these  laminated 
particles  between  a 
heavy  crankshaft 
and  a  babbitt  or 
lead  bronze  bear- 
ing; the  inevitable 
result  will  be  "pock- 
marking"  of  the 
bearing  surfaces. 
The  effect  on  a  re- 
ciprocating bearing 
would  be  equally 
undesirable;  and  it 
will  be  readily  seen 
that  the  jamming 
effect  produced  in 
a  ball  bearing  by  the  use  of  this  graphite  would  be  ruin- 
ous. Yet  this  is  a  fair  representation  of  the  structure  of 
Ticonderoga  flake  graphite  or  the  micaceous  graphites.  For 
lubricayon,  the  graphite  should  be  such  as  to  permit  an  in- 
finite divisibility  while  in  contact  with  bearing  surfaces.  The 
very  thin  layer  of  graphite  between  the  layers  of  mica  in  the 
material  shown  in  Fig.  4  possesses  this  property  when  com- 
pletely separated  from  the  mica;  tliat  is,  if  this  micaceous 
graphite  were  ground  fine  enough  and  then  had  all  the  mica 
and  other  impurities  completely  eliminated  the  resulting 
product  would  be  a  very  high  grade  of  amorphous  graphite. 

The  degree  of  fineness  to  which  the  graphite  should  be 
ground  is  also  of  importance.  It  should  be  uniformly  fine 
enough  to  practically  maintain  suspension  in  the  oil  or  grease, 
so  as  to  permit  of  the  application  of  the  lubricant  without 
undue  difficulty  due  to  settling,  and  it  should  be  fine  enough 
to  enter  properly  between  the  bearing  surfaces  without  clog- 
ging; this  will  allow  it  to  flow  freely  in  the  oil  film  between 
the  bearing  surfaces.  For  all  ordinary  lubrication  with  the 
lighter  grades  of  machinery  oil,  none  of  the  graphite  particles 
should  be  coarser  than  0.0003  inch;  grades  of  graphite  used 
with  greases  or  heavy  oils  would  be  satisfactory  if  ground 
considerably  coarser,  owing  to  the  correspondingly  thicker 
oil  film  which  exists  with  these  lubricants.  Excessively  fine 
grinding  solely  for  the  purpose  of  securing  permanent  sus- 
pension in  the  oil  is  not  desirable  for  the  following  reasons: 
First,  it  is  a  physical  impossibility  to  keep  mechanically 
divided  pure  graphite  permanently  suspended  in  a  pure  lubri- 
cating oil;  and  second,  the  larger  the  particle  of  graphite  in 
the  oil  film  of  a  bearing,  the  more  efficient  is  the  lubrication 
secured. 

There  being  a  positive  capillary  affinity  between  graphite 
and  the  oils.  It  is  possible  to  grind  the  graphite  so  fine  that 
it  will  remain  in  a  suspended  condition  for  a  time,  but  in 
this    fine    state   of    subdivision    tlie    particles    would,    by    the 


Fig.    2.     Section    of    Tooth    of    Bronze    Gear 

after  being  subjected  to  Abrasive  Action — 

Magnification  100  Diameteri 


Brownian  action,  or 
vibration,  be 
brought  in  contact 
with  each  other, 
coalescing  and 
forming  larger  and 
larger  masses. 
These  larger  parti- 
cles, then,  would 
tend  to  settle, 
through  the  action 
of  gravity.  This  ac- 
tion is  clearly  illus- 
trated In  the  photo- 
micrograph shown 
in  Fig.  5. 

The  friction  of  a 
bearing  is  not  re- 
duced owing  to  the 
presence  of  floating  graphite  in  a  perfect  oil  film,  but  upon 
the  destruction  of  the  oil  film  when  the  bearing  surfaces 
approach  each  other  and  the  graphite  comes  into  play.  Now 
it  is  evident  that  as  the  bearing  surfaces  approach  each  other, 
the  largest  particles  are  intercepted  first  while  the  smallest 
particles  will  flow  freely  from  between  the  bearing  surfaces. 
If  the  largest  particles  are  0.0003  inch  and  the  smallest  parti- 
cles 0.000005  inch,  it  is  obvious  that  the  larger  particles  will 
allow  the  bearing  surfaces  to  approach  each  other  to  within 
0.0003  inch,  whereas  the  smaller  particles  will  allow  these 
surfaces  to  approach  each  other  to  within  0.000005  inch.  When 
we  consider  that  the  mass  of  a  particle  0.0003  inch  in  diameter 
is  more  than  200,000  times  that  of  a  particle  0.000005  inch  In 
diameter  we  will  appreciate  the  folly  of  grinding  graphite  to 
such  a  degree  of  fineness.  It  has  been  found  that  grinding 
finer  than  0.000005  inch  is  necessary  to  produce  permanent 
suspension,  and  even  under  those  conditions  the  effects  shown 
in  Fig.  5  are  produced. 

The  carbon  content  of  a  graphite  is  not  an  indication  of  its 
lubricating  value,  for  the  reason  that  the  percentage  of 
amorphous  carbon  in  some  varieties  is  comparatively  high. 
Amorphous  carbon,  or  carbon  not  completely  graphitized.  can 
best  be  classified  as  an  inert  impurity;  its  presence  always 
shows  extreme  blackness.  This  is  true  of  another  common 
impurity,  hydrogen,  or  a  hydro-carbon;  this  also  1s  black, 
whereas  the  purest  graphite  is  a  dark  steel  gray  when  mixed 
with  a  clear  oil.  The  chemical  laboratory  can  only  give  valu- 
able information  on  the  subject  of  the  graphites  when  the 
work  is  done  by  an  expert  or  specialist. 

Impurities  such  as  mica,  silicon,  calcite,  feldspar,  iron  oxide, 
alumina,  clay,  and  the  like,  to  the  amount  of  over  13  per  cent, 
have  been  removed  from  some  of  the  best  lubricating  graphites 
now  on  the  market  by  the  Bierbaum  process.  Graphite  puri- 
fied by  this  process  is  used  in  the  lubricating  compound 
called  "Lesoyl." 


Fig.    3.     Photomicrograph    of    Graphite 
taining  Quartz   Particles  magniflod 
100  Diameters 
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micrograph  showing  Coalescence 
i  of  Graphite — Magnification 
1600   Diameters 
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ESTIMATING   THE   COST   OF  MACHINE 
WORK 

•It  is  indeed  refreshing  to  find  the  much  lampooned  house- 
hold plumber  justified  by  so  good  an  authority  as  your  own' 
columns.  It  the  implication  conveyed  by  the  editorial  on  page 
780  of  the  May  number,  concerning  "Estimating  the  Cost  of 
Machine  Work,"  is  in  point,  and  if  the  plumber  can  show  as 
good  reasons  for  his  traditional  vagaries  as  can  the  small  man- 
ufacturer for  not  estimating  and  bidding  on  small  jobs,  then 
the  knight  of  the  soldering  iron  must  indeed  find  full  extenua- 
tion at  your  hand. 

In  the  first  place,  the  present  is  an  inopportune  time  to  raise 
this  question  of  estimates,  because  so  much  work,  particularly 
special  tool  work,  has  been  done  and  is  being  done  on  an  hour 
rate  basis.  So  long  as  orders  are  freely  given  on  that  basis, 
why  estimate?  To  do  so  appears  to  be  a  needless  and  futile 
expenditure  of  time.  Prior  to  the  present  pressing  times,  bids 
could  be  secured  on  orders  of  almost  any  kind  and  size,  but 
according  to  my  observation  the  small  shops  were  those  which 
would  "make  a  price,"  while  larger  shops  would  exact  the  hour 
rate  basis — possibly  impelled  to  do  so  because  of  early  experi- 
ences which  they  have  survived,  and  possibly  because  a  well 
established  reputation  enabled  them  to  enforce  the  exaction. 

The  nature  of  the  illustration  offered  by  your  correspondent 
leads  to  the  assumption  that  he  refers  to  small  jobs  involving 
a  single  piece  or  device,  or  work  of  such  restricted  extent 
as  to  neither  involve  nor  warrant  special  manufacturing 
equipment. 

In  cases  judged  to  be  akin  to  the  example  presented,  the 
drawings  or  prints  and  other  specifications  are  frequently  in- 
adequate. Replete  with  such  archaic  expressions  as  "running 
fit";  "absolutely  straight";  "absolutely  square,"  they  call  for 
further  information.  Two  of  the  first  questions  which  in- 
variably arise  are,  "How  accurate?  What  arc  the  tolerances?" 
Shafts  and  bearings  are  depicted,  dimensioned  as  of  the  same 
size,  with  no  clue  as  to  the  running  speed  or  other  conditions 
from  which  to  guess  suitable  relative  sizes.  Round  holes  are 
shown  with  no  indication  of  their  ultimate  function  or  the 
precision  of  their  size  or  relation:  should  they  be  merely 
drilled;  or  drilled  and  reamed;  or  must  they  be  bored  with 
regard  alike  to  accuracy  of  spacing  and  parallelism?  Were  a 
substantial  order  in  view,  one  might  well  afford  to  make  a 
trip,  or  write,  or  otherwise  ascertain  definitely  what  is  re- 
quired, and  further  revise  the  drawings  to  a  manufacturing 
basis  so  as  to  distinctly  impart  to  the  workmen  just  what  they 
were  to  perform  and  within  what  degree  of  accuracy.  But 
to  undertake  the  same  procedure  for  every  small  job  submitted 
by  a  prospective  customer  would  consume  time  that  could  be 
better  devoted  to  securing  more  profitable  orders.  Indeed,  to 
what  extent  could  a  contractor  realize  on  the  extra  effort? 
Will  your  "engineer  of  wide  experience"  pay  me  or  anyone 
for  making  a  painstaking  estimate;  or  will  he  give  his  order 
to  Jones  who  bids  ?;iO  less  on  the  basis  of  a  guessed  weight 
and  an  estimated  (?)  cost  per  pound?  Unless  your  engineer 
is  an  abnormal  altruist,  Jones  will  secure  the  order  if  he  is 
a  responsible  party,  even  if  he. is  believed  to  have  bid  in  on  a 
losing  basis. 

But  even  if  the  drawings  are  entirely  adequate,  with  full 
information  expressed  in  terms  readily  intelligible  to  the  work- 
men, there  are  two  other  principal  factors  to  be  considered  in 
the  production  of  any  piece — the  individual  factor  or  personal 
equation  of  the  workman,  and  the  individuality  of  the  piece  to 
be  made. 

In  some  respects  the  personal  equation  is  the  least  certain 
and  least  dependable.  Among  experienced,  competent  work- 
men there  is  a  distinct  difference  in  their  rates  of  mental  and 


bodily  action,  and  consequently  in  their  individual  rates  of 
performance.  These  rates  are  further  varied  by  the  condition 
of  bodily  health  at  any  given  time.  Temperament  is  not  con- 
fined to  artists.  An  exceptionally  good  workman  will  some- 
times utterly  "fall  down"  on  a  job,  due  to  temporary  bodily 
infirmity  or  mental  disquietude.  A  price  may  be  based  upon 
the  rate  of  performance  of  a  rapid  worker,  and  when  the  work 
comes  to  hand  it  must  be  given  to  a  slow  worker.  Therefore, 
in  work  of  duplication,  i.  e.,  making  a  single  piece  or  set  of 
pieces  from  a  drawing  or  from  a  sample  piece  or  set,  the 
personal  equation  has  a  stronger  bearing  on  cost  and  price 
than  does  the  cutting  capacity  of  a  machine  tool.  In  the  case 
of  reduplication,  i.  c,  the  making  of  a  multiplicity  of  pieces 
or  sets,  the  cutting  capacity  is  of  greater  importance,  first  be- 
cause the  employment  of  special  tools  renders  the  personal  rate 
more  uniform,  and  again,  in  making  an  extended  number  of 
parts  there  is  opportunity  to  substitute  a  more  rapid  worker 
for  a  slow  one,  which  substitution  is  usually  impracticable  on 
the  small  Job. 

The  individuality  of  the  piece  to  be  machined  is  an  im- 
portant consideration.  If  it  is  a  casting  of  complicated  form — 
or  even  of  apparently  simple  form — it  is  not  an  unknown  oc- 
currence to  be  obliged  to  materially  modify  or  to  entirely  re- 
make a  pattern.  Apparently  simple  operations  sometimes 
develop  unforeseen  difficulties.  After  a  casting  has  been  half 
or  two-thirds  machined,  a  spongy  spot  or  a  deep  blow-hole 
develops  at  a  point  where  it  cannot  be  tolerated.  One  surface 
or  portion  of  a  casting  machines  freely  and  another  portion 
develops  hard  spots  which  cause  a  reduction  in  the  rate  of  cut, 
or  entirely  prevent  further  machining.  A  piece  of  steel  may 
likewise  develop  some  flaw  after  the  machining  has  proceeded 
substantially.  In  any  of  these  cases  the  foundry  or  the  steel 
mill  may  replace  the  defective  material,  but  neither  will  reim- 
burse the  contractor  for  his  fruitless  work.  The  cost  of  doing 
that  work  over  may  materially  curtail  or  entirely  cut  out  his 
estimated  profit. 

In  the  case  of  extended  manufacture,  the  cost  of  the  pattern 
change  will  be  spread  over  the  entire  lot;  the  variation  of  the 
labor  cost  from  the  estimated  figure  may  be  taken  care  of; 
the  cause  of  the  spongy  iron  and  of  the  blow-holes  will  prob- 
ably be  located  and  its  effects  will  be  corrected.  In  short,  the 
contractor  has  steerage  way  which  he  has  not  in  the  case  of  a 
small  job.  In  any  estimate  there  is  a  factor  of  guesswork,  as 
evidenced  by  the  fact  that  every  experienced  contractor  in- 
cludes some  allowance  for  contingencies — a  factor  of  safety, 
as  it  were.  There  seems  to  be  only  one  sane  way  in  which  to 
estimate  on  such  small  Jobs,  and  that  is  to  allow  a  factor  of 
safety  that  will  be  ample  to  care  for  the  possible  accumulation 
of  all  these  variable  factors,  t.  c,  guess  at  the  probable  outcome 
of  the  work. 

With  reference  to  the  three  prices  quoted  in  the  example 
presented,  there  seems  to  be  a  note  of  reproach  at  their  dis- 
parity, and  the  statement  is  ventured  that  only  one  of  the 
prices  can  be  correct.  To  my  mind  all  of  the  prices  may  have 
been  correct,  and  again  all  of  them  may  have  been  wrong. 
From  a  purely  commercial  viewpoint,  the  lowest  price  was  the 
only  correct  price  if  it  were  made  by  a  responsible  party.  As 
your  correspondent  gives  no  figures  showing  what  the  work 
actually  cost  at  the  factory,  there  remains  the  possibility  that 
none  of  the  prices  sufficed  to  cover  the  cost  and  yield  a  profit, 
in  which  case  none  of  them  would  be  correct. 

Costs  and  prices  vary  materially  between  different  shops, 
and  their  correctness — better,  their  propriety — is  to  be  deter- 
mined usually  by  the  conditions  prevailing  in  the  shop  doing 
the  work,  rather  than  by  the  acceptability  of  the  price  to 
the  buyer. 

A  concern  that  buys  its  castings  pays  a  higher  price  for 
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tliem  than  does  the  concern  that  makes  its  own  castings— 
usually.  A  concern  that  buys  substantial  regular  tonnage  of 
medium  and  heavy  weight  castings  usually  enjoys  a  better 
price  than  does  the  concern  that  buys  only  light  weight  cast- 
ings and  in  relatively  small  quantities. 

Operations  in  one  shop  may  be  such  that  the  Job  can  be 
carried  along  with  other  work  at  a  jiro  rata  expenditure  of 
time,  whereas  .in  another  shop  the  work  must  proceed  by  itself 
and  sustain  the  cost  of  "straight  time"  unshared  by  any  other 
work.  One  shop  may  be  able  to  use  some  rig  that  has  been 
used  for  a  previous  order  and  that  materially  facilitates  the 
prosecution  of  the  work,  while  another  shop  may  have  no  such 
time-saver  at  its  disposal,  or  may  have  only  meager  facilities 
of  any  kind.  Different  establishments  have  diverse  views  as 
to  what  constitutes  a  reasonable  profit,  and  some  are  not  satis- 
fied with  a  reasonable  profit.  Equally  diverse  is  the  allowance 
for  contingencies. 

A  very  small  shop  frequently  has  an  insignificant  over- 
head burden,  because  the  proprietor  himself  works,  besides 
keeping  his  books  and  attending  to  his  correspondence.  Al- 
most everything  received  beyond  his  actual  e.xpenilitures  for 
rent,  wages  and  material  is  net  profit.  The  medium  sized  and 
large  shop  usually  has  a  substantial  charge  for  overhead  that 
must  be  embodied  in  any  estimate. 

The  fact  that  tenders  vary  is  no  indication  of  essential  error 
in  an  estimate,  but  rather  that  conditions  may  be  different  in 
different  shops,  and  that  it  may  be  advantageous  to  place  the 
order  with  one  concern  rather  than  with  another.  There  is 
always  the  further  possibility,  due  to  the  ambiguities  above 
indicated,  that  the  drawings  submitted  may  have  been  dif- 
ferently interpreted  by  different  persons,  one  proposing  to  do 
much  closer  work  than  another. 

Is  it  not  fair  to  infer  from  the  fact  that  your  correspondent 
has  for  so  many' years  been  unable  to  interest  "small  manu- 
facturers" in  estimating,  that  those  small  manufacturers  may 
be  better  acquainted  than  he  with  the  pitfalls  that  are  to  be 
encountered  in  prosecuting  such  small  contracts?  Possibly 
some  of  them  have  memories  of  experiences  more  "lamentable" 
than  their  disinclination  to  make  such  estimates? 

Ry  the  way,  it  we  as  Americans  are  so  unprogressive,  who 
is  more  progressive?  Your  correspondent  omits  to  point  out 
who  is  ahead  of  us.  Can  he  secure  bids  on  such  work  from 
across  the  water  or  from  across  the  border?  If  he  is  correct, 
then  what  do  the  advertisements  for  contract  work  mean  that 
are  carried  by  all  metal  trade  papers,  including  Machinery? 
Some  of  these  advertisers  solicit  a  print  or  sample  on  which 
to  base  a  proposition  despite  the  asseveration  concerning 
American  progressiveness  in  the  line  discussed.  Some  of  the 
advertisers  are  certainly  located  here  in  this  country,  but,  of 
course,  there  is  no  conclusive  evidence  as  to  their  nationality. 

Providence,  R.  I.  Edwin  C.  Smith 


pistons,  rings  and  piston  pins.  The  person  at  the  other  end 
of  the  wire  was  quite  "peeved"  because  we  would  not  make  a 
quotation  on  the  job,  although  he  was  unable  to  give  make 
of  engine,  bore,  number  of  rings  in  pistons,  amount  required 
to  be  removed  from  cylinder  walls,  whether  cylinders  had  open 
or  closed  ends,  or  any  other  essential  information  than  that 
noted  above. 

The  machine  shop,  and  especially  the  small  shop,  is  often 
asked  to  make  estimates  upon  work  with  data  varying  all  the 
way  from  motions  made  with  the  hands  to  complete  blueprints. 
In  many  cases  where  estimates  are  requested  from  complete 
data,  the  request  is  not  made  with  the  intention  of  giving  out 
the  work  but  merely  for  the  purpose  of  checking  the  manu- 
facturers' own  estimated  cost.  Frequently  the  estimator  for 
the  small  shop  is  also  the  superintendent,  foreman,  sales  man- 
ager, trouble  man,  time  clerk  and  rate  setter;  he  has  duties  in 
the  shop  which  occupy  a  large  part  of  his  time  and,  therefore, 
does  not  have  as  much  time  to  devote  to  these  estimates  as 
could  be  wished  by  the  parties  submitting  them. 

No  lawyer  would  submit  an  opinion  based  upon  the  most 
careful  statement  of  facts,  gratis,  nor  would  a  physician  fur- 
nish his  estimate  of  the  treatment  necessary  for  any  given  ail- 
ment without  compensation  for  his  time  and  skill.  We  do  not 
see  why  a  machine  shop  should  be  called  upon  to  furnish 
similar  service  without  compensation. 

In  the  case  under  discussion,  the  writer  states  that  he  sent 
the  data  to  ten  machine  shops.  It  is  a  "cinch"  that  nine  of 
them  would  get  nothing  for  their  estimate  or  quotation.  We 
do  not  consider  the  variation  of  bids  received  for  the  work 
more  than  would  be  expected  unless  complete  drawings  and 
specifications  were  submitted  and  unless  the  shops  to  whom 
these  were  submitted  were  all  equipped  to  do  the  work  in  the 
most  efficient  manner. 

Moline,  111.  Reynolds  Pattern  &  M.\chine  Co. 


We  have  read  the  editorial  in  the  May  number  on  "Esti- 
mating the  Cost  of  Machine  Work,"  and  wish  to  offer  a  few 
remarks  on  the  subject  from  the  standpoint  of  the  shop,  and 
especially  of  the  small  shop. 

If  the  specifications  of  cylinder  submitted  were  no  more 
complete  than  the  description,  we  do  not  wonder  at  the  varia- 
tion of  estimates  made,  and  if  the  specifications  were  more 
complete  than  this,  it  constitutes  an  exceptional  case  in  specifi- 
cations offered  for  estimates  or  quotations.  In  this  particular 
case,  were  there  any  specifications  of  limits  as  to  dimensions? 
Was  the  use  to  which  the  cylinder  was  to  be  put  specified  so 
that  the  required  finish  could  be  positively  known?  Was  its 
use  such  that  an  absolutely  clean  surface  was  required,  as 
would  be  the  case  in  a  hydraulic  or  air  cylinder?  Were  the 
patterns  that  had  to  be  made  to  be  used  for  single  castings 
only,  or  were  they  to  be  so  made  that  they  would  stand  up  for 
continuous  use?  We  could  ask  a  number  of  other  questions 
that  should  be  known  in  order  to  make  an  intelligent  estimate, 
on  the  job. 

Our  attention  was  especially  called  to  this  case  because 
within  ten  minutes  after  reading  tlie  article  we  were  called 
on  the  telephone  by  someone  fifty  miles  away  and  asked  to  quote 
on  reboring  a   four-cylinder  automobile  engine,  making  new 


ELGIN  WATCH  SCREW  THREADS 
In  the  March  number  of  MACiriNKitv  a  table  was  published 
giving  the  dimensions  of  standard  screw  threads  used  by  the 
Waltham  Watch  Co.  As  the  products  of  this  firm  and  those 
of  the  Elgin  National  Watch  Co.,  of  Elgin,  III.,  are  the  two 
best  known  in  the  United  States,  the  accompanying  table  giv- 

TABLE  OF  ELGIN  WATCH  SCREW  THREADS 


Diameter, 

Diameter. 

Threads 

Diameter, 

Diameter. 

Threads 

laches 

MllUmeters 

per 
Inch       1 

Inches 

MilUmetera 

Inch 

0.0132 

0.33 

360 

0.0428 

1.07 

120 

0.0148 

0.37 

320 

0.0448 

1.12 

110 

0.016S 

0.42 

260 

0.0468 

1.17 

110 

0.0208 

0.52 

220 

0.0488 

1.22 

140 

0.0228 

0.57 

260 

0.0488 

1.22 

200 

0.0248 

0.62 

220 

0.0508 

1.27 

llOL 

0.02G8 

0.67 

180 

0.054S 

1.37 

180 

0.02S8 

0.72 

220 

0.0608 

1.52 

110 

0.0308 

0.77 

180 

0.0608 

1.52 

UOL 

0.0308 

0.77 

220 

0.0708 

1.77 

180L 

0.0368 

0.92 

140 

0.0768 

1.92 

llOL 

0.0368 

0.92 

220 

0.0772 

1.93 

SOL 

0.0408 

1.02 

120L 

0.0892 

2.23 

SOL 

0.0408 

1.02 

200 

ilachincrii 

Note;      ••L"  indicates  left-band   threads. 

ing  the  dimensions  of  standard  screw  threads  used  by  the 
latter  firm  appears  to  be  a  logical  supplement  to  the  table  pub- 
lished in  March.  This  table  is  taken  from  the  Elgin  material 
list  issued  in  May,  1915. 

New  London,  N.  H.  Gut  H.  G.^kdner 


PLUG    GRINDING    FIXTURE— CORRECTION 

An  error  appeared  in  my  letter.  "Plug  Grinding  Fixture." 
in  the  May  number.  Beginning  on  the  thirteenth  line,  the 
sentence  should  read  as  follows:  "The  work  is  gaged  by 
placing  a  parallel  on  top  of  the  plug,  and  the  distance  be- 
tween the  under  side  of  the  parallel  and  the  surface  of  the 
magnetic  chuck  is  measured  by  means  of  a  gage  block  or 
distance  piece." 

Plainfield,  N.  J.  J.  B.  Mxephy 
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FALSE   RIVETING   DIE 

The  term  "false  riveting"  is  used  to  denote  a  method  of 
securing  two  pieces  of  sheet  stock  together  by  forcing  metal 
from  one  sheet  up  into  a  hole  punched  in  the  other,  and  com- 
pressing this  metal  so  that  it  is  a  tight  fit  in  the  punched 
hole.  The  following  describes  a  punch  and  die  for  performing 
false  riveting  operations,  and  an  example  of  false  riveting  is 
shown  beside  the  illustration  of  the  tool. 

The  upper  member  consists  of  a  cast-iron  punch-holder, 
which  carries  two  steel  riveting  punches  and  guide  pin  bush- 
ings. Tool  steel  bushings  A  support  the  riveting  punches  B 
which  protrude  for  a  distance  slightly  greater  than  the  thick- 
ness of  the  pierced  stock,  and  are  held  out  by  compression 
springs  O.  Bushings  D  are  driven  into  place  and  form  abut- 
ments for  the  riveting  punches.  The  lower  member  consists 
of  a  cast-iron  shoe  that  supports  a  steel  plate  in  which  two 
punches  E  are  mounted.    F  is  the  drawing  plate  which  assists 
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Die  used  for  Falso  Riveting  Operation  and  Examples  of  Work 

in  forcing  the  metal  from  the  lower  piece  up  into  the  hole 
punched  in  the  upper  piece. 

The  operation  of  the  punch  and  die  is  as  follows:  The  two 
pieces  of  sheet  metal — with  the  upper  piece  punched  as  shown 
in  the  top  view — are  properly  located  in  the  die  by  a  gage. 
The  upper  member  of  the  tool  engages  the  work  and  forces  it 
down  onto  punches  A'  which  force  metal  from  the  lower  sheet 
up  into  the  holes  in  the  upper  sheet.  When  plate  F  has  reached 
the  limit  of  its  travel,  pins  B  apply  pressure  from  above  and 
expand  the  metal  in  the  holes  In  the  upper  sheet,  thereby  mak- 
ing a  very  tight  joint. 

For  light  manufacturing,  this  method  will  be  found  to  con- 
stitute a  very  satisfactory  means  of  making  Joints.  It  can  be 
used  in  cases  whore  the  employment  of  ordinary  rivets  is 
out  of  the  question,  because  their  raised  heads  would  detract 
from  the  appearance  of  the  finish  applied  to  the  work.  Where 
pieces  are  joined  by  false  riveting,  they  may  be  nickel-plated 
and  polished,  after  which  the  Joint  will  be  practically  invisible. 
Tests  made  of  false  riveted  joints  have  shown  that  the  metal 
forced  up  into  the  holes  in  the  upper  plate  will  break  before 
the  rivets  are  pulled  out  of  the  holes. 

Chicago,  111.  H.  FiKi.n  McKnight 


Reamer  for  finishing  Holes  to  make  Sliding  Tit  for  Pilot  Pina 

will  be  found  to  give  satisfactory  results.  First  take  a  drill 
one  size  smaller  than  the  stock  and  drill  a  hole  in  the  usual 
way.  Then  take  a  piece  of  the  drill  rod  that  is  to  be  used 
for  making  the  pilot  pin,  and  bevel  off  one  side  to  form 
a  reamer  which  is  used  for  finishing  the  hole;  this  piece  is 
then  hardened  and  ground.  By  running  this  tool  through  the 
hole  which  is  to  receive  the  pin,  a  nice  sliding  fit  will  be  ob- 
tained. When  it  is  frequently  necessary  to  machine  holes  for 
pins  of  standard  sizes,  it  is  a  good  plan  lo  carry  a  number 
of  these  reamers  in  stock. 

Milwaukee,  Wis.  W.  E.  Butleb 


DRAFTING-ROOM  KINK 

The  following  describes  a  method  of  saving  considerable 
time  for  tracers  and  draftsmen  through  having  reference 
marks  on  the  drawing-board  to  facilitate  laying  out  border 
lines  and  title  spaces  without  the  necessity  of  making  meas- 
urements. Many  draftsmen  are  not  careful  about  uiling  mar- 
gin lines  and  the  space  for  a  title  at  the  time  they  start  work, 
and  if  the  drawing  is  not  laid  out  in  this  way  to  correspond 
to  the  printed  tracing  cloth,  there  is  a  probability  that  some 
of  the  details  or  views  on  the  paper  will  extend  beyond  the 
border  lines.  Especially  is  this  the  case  if  an  attempt  is  made 
to  crowd  all  views  and  details  onto  a  single  sheet. 

When  such  drawings  come  to  the  tracer  and  it  is  found 
that  they  cannot  be  traced  direct  on  a  standard  sized  sheet,  it 
is  necessary  to  shift  the  tracing  cloth  to  get  all  the  views  in- 
side the  border  lines  and  title  space,  and  this  naturally  results 
in  the  loss  of  considerable  time.  But  if  the  draftsman  has  his 
drawing-board  marked  off  according  to  the  plan  shown  in  the 
accompanying  illustration,  it  requires  but  a  few  seconds  to 
draw  in  the  border  lines  and  title  space  before  he  starts  work, 
thus  obviating  trouble  for  the  tracer  and  saving  time  for  the 
draftsman.  The  reference  marks  which  indicate  the  locations 
of  the  different  border  lines  and  title  space  lines  are  marked 
on  the  drawing-board  with  India  ink,  or  cut  in  lightly  with  a 
knife,  being  laid  off  to  correspond  with  the  standard  printed 
tracing  cloth  used  in  making  tracings.  The  illustration  shows 
a  board  laid  off  for  a  single  size  of  drawing,  but  it  would  be 
practicable  to  lay  oft  a  single  board  with  reference  marks  for 
a  number  of  different  sized  sheets. 

Chicago,  111.  J.vMES  R.  Ali..\x 


SLIDING  FIT  FOR   PILOT  PINS 
When  it  is  required  to  provide  a  sliding  fit  for  a  pilot  pin 
made  of  cold-rolled  stock  or  drill  rod,  the  following  method 
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HACKSAW  SETTING   TO   LENGTH 

The  accompanying  illustration  shows  a  useful  kink  for 
setting  up  a  hacksaw  machine  for  cutting  off  stock  to  a 
specified  length.  Us  use  saves  the  necessity  of  making  several 
settings  by  the  cut  and  try  method.  Referring  to  the  illustra- 
tion, it  will  be  seen  that  the  distance  A  from  the  edge  of  the 

vise  Jaws  to  the 
inside  of  the 
hacksaw  blade 
is  measured.  In 
setting  up  the 
work  in  the 
vise,  it  is  then 
a  simple  mat- 
ter to  set  the 
end  of  the  bar 
out  from  the 
edge  of  the  vise 
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VISE  j*« 

Uetbod  of  setting  up  Work  on  Hacksaw   to   cut  off 
Piece   to   Required   Length 


a  distance  equal  to  the  length  of  the  piece  to  be  cut  off  plus 
the  distance  A  from  the  edge  of  the  jaws  to  the  saw  blade. 
Worcester,  Mass.  C.  H.  Anderson 


TO  PREVENT  BROKEN  TOOLPOST  RINGS 

Lathe  operators  often  have  work  to  do  that  requires  the 
tool  to  be  turned  around  to  a  position  at  right  angles  to  the 
faceplate  or  chuck,  and  rather  than  take  the  time  to  swing 

the  compound  rest 
around  they  simply 
turn  the  toolpost  to 
the  desired  position 
and  tighten  the  tool 
in  place.  With  the 
tool  turned  around 
In  this  way,  there 
is  no  support  under 
the  ring,  and  when 
the  screw  is  tight- 
ened there  is  a  ten- 
dency for  the  pres- 
sure to  cause  the 
ring  to  bend  be- 
tween the  T-slots  of 
the  compound  rest, 
which  sometimes 
results  in  breaking 
it.  After  breaking 
several  rings  in 
this  way,  it  oc- 
How  to  avoid  breaking  Toolpost  Ru.gs  curred  to  the  Writer 

that  it  would  be  possible  to  fit  two  small  blocks  on  the  under 
side  of  the  ring  as  shown  at  A  and  B  in  the  accompanying  il- 
lustration. These  blocks  are  made  the  same  width  and  thick- 
ness as  the  T-slot  in  the  compound  rest  and  are  riveted  to  the 
ring  as  shown.  IIahvky  Meau 


HAND   BENDING  FIXTURE 

Some  time  ago  we  received  an  order  for  10,000  pieces  of  the 
form  shown  at  A,  and  the  small  number  of  pieces  called  for 
naturally  limited  the  amount  of  money  which  could  be  spent 
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for  tools.  As  a 
result,  it  was 
decided  to  em- 
ploy some  sim- 
ple form  of 
hand  bending 
fixture,  and  the 
following  de- 
scribes the  tool 
that  was  final- 
ly developed 
for  the  pur- 
pose. The 
blanks  from 
which  pieces  A 
were  formed 
were  cut  off 
from  bar  stock 
on  a  power 
shear,  and  each 
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Fig.  2. 


Hand  Bending  Fixture  uud  for  m&king 
Pieces  shown  at  A  in  Fig.  1 


end  was  then  bent  up  to  an  angle  of  sixty  degrees  as  shown 
at  B.  After  the  blanks  had  been  prepared  in  this  way,  they 
were  brought  to  the  bending  fixture  on  which  the  coils  were 
wound,  care  being  taken  to  keep  the  bent  ends  in  line  with 
the  plane  of  the  coils.  After  the  forming  operation  was  com- 
pleted, the  work  was  fitted  to  a  gage,  and  it  it  did  not  fit 
this  gage  properly  the  piece  was  straightened  out  with  a  small 
hammer.  After  obtaining  a  little  practice  in  operating  the 
bending  fixture,  the  boy  employed  to  do  the  work  became  quite 
expert  and  was  able  to  wind  the  coils  so  that  they  did  not 
require  straightening,  at  the  rate  of  250  per  hour. 

Memphis,  Tenn.  James  Elus 


TOOL  FOR  WINDING   SPRINGS 

The  following  describes  a  method  of  winding  medium  and 
heavy  helical  springs  for  use  on  jigs  and  fixtures,  without  hav- 
ing to  gear  up  a  lathe  to  attain  the  required  lead  for  the  spiral. 
In  addition  to  sav-  


ing  time,  this  meth- 
od also  makes  it 
possible  to  wind 
springs  of  any  lead, 
regardless  of  the 
change-gears  which 
may  be  available. 
The  spring  Is 
wound  on  an  ordi- 
nary mandrel  which 
is  supported  on  cen- 
ters and  driven  by 
a  dog  or  chuck. 
The  feed  is  disen- 
gaged and  the 
winding  tool  is  fed 
along  by  the  spring 
as  it  is  wound  up 
on  the  mandrel. 
Provision  may  be 
made  for  winding  a 
spring  of  any  re- 
quired lead  by  mak- 
ing the  projection 
.1  proportional  to 
the  pitch.  The  lathe 
is  driven  at  about  the  same  speed  as  for  threading,  and  the 
mandrel  must  be  made  of  such  a  size  that  after  the  spring  is 
removed,  and  unwinds  slightly,  it  will  be  of  the  required  size. 
The  exact  size  of  arbor  to  use  is  governed,  of  course,  by  the 
diameter  of  spring,  and  gage  size  of  wire  used.  J.  B.  M. 
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RAPID   CLAMPING   DEVICE 

The  accompanying  illustration  shows  a  method  of  clamping 
work  for  drilling,  milling,  planing  and  similar  operations, 
which   does  away   with   loss  of  time   in   hunting  up  suitable 
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Flan  and  Elevatio 


blocking  to  raise 
the  back  end  of  the 
clamp.  It  will  be 
seen  that  the  de- 
vice consists  of  an 
ordinary  horseshoe 
clamp  and  a  bolt 
fitting  in  one  of  the 
T-slols  in  the  table; 
bill  instead  of  using 
blocks  to  support 
the  outer  end  of 
the  clamp,  a  small 
jack  is  substituted, 
making  the  device 
quickly  adjustable 
to  any  height  with- 
in the  range  of  the 
screw.       Reference 


of  Clamp  and  Jack 

to  the  illustration  will  show  that  the  clamp  has  a  center  hole 
drilled  at  A  to  receive  the  point  of  the  jack  screw. 
Plainfield.  N.  J.  J.  B.  Mrwnv 

MONEL  METAL   PICKLING   TRAYS 

At  the  Fierce-Arrow  Motor  Car  Co.'s  i)lant  in  Buffalo,  N.  Y., 
where  I  worked  out  the  pickling  game  on  a  large  scale,  we  were 
at  constant  expense  in  replacing  steel  trays.  Monel  metal 
trays  were  later  installed,  and  three  years  of  constant  use 
found  these  trays  as  good  as  new.  Boiling  sulphuric  acid  ap- 
parently had  no  effect  on  them. 

Kenmore,  N.  Y.  Geohuk  B.  Mokkis 


ABBREVIATED  INDEX  FOR  MACHINERY'S 
HANDBOOK 

The  average  draftsman  does  not  use  textbooks  enough  to 
remember  the  page  numbers  of  the  common  subjects  or  tables 

without    actually 
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learning  them.  An 
easy  way  of  mem- 
orizing and  in  the 
meantime  a  quick 
way  of  finding  the 
page  numbers  is  to 
compile  an  abbrevi- 
ated index  of  about 
twelve  or  fifteen  of 
the  most  used  sec- 
tions or  tables.  The 
accompanying  illus- 
tration reproduces 
the  blueprint  of  an 
abbreviated  index 
of  the  data  in 
Maciuneuy's  H.4\U- 
r.ooK  which  I  use 
most.  The  blue- 
print is  pasted  in- 
side of  the  front 
cover  where  it  can 
be  found  instantly. 
The  time  spent  in 
looking  through  the 
general  index  which 
this  page  saves  amounts  to  a  few  hours  in  a  year.  Of  course 
each  user  in  compiling  an  abbreviated  index  will  select  the 
subjects  to  which  he  refers  most. 
Rockhanipton,  Australia.  R.  W.  Willi.vms 


Reproduction  of  Blueprint  PtiKP,  i'-n  by  6"i 

Inches,    carrying  Abbreviated  Index 

to  .Macuincuv's  Handbook 


PENCIL   SHARPENER 

The  average  draftsman  has  occasion  to  use  both  conical  and 
chisel  shaped  points  on  his  pencils,  and  in  order  to  get  satis- 
factory results,  the  pencils  must  be  sharpened  at  frequent  in- 
tervals.   The  following  describes  a  tool  which  enables  pencils 


to  be  sharpened  rapidly  with  either  form  of  point.  It  consists 
of  two  ordinary  hand  files  with  the  tangs  broken  off;  slots  are 
ground  in  each  end  of  the  files  so  that  they  may  be  held  by 
screws,  the  files  being  held  by  two  pieces  of  wood  which  are 
beveled  in  such  a  way  that  they  may  be  joined  at  an  angle. 
The  files  are  screwed  to  these  pieces  of  wood  and  the  two 
pieces  of  wood  are  then  screwed  together.    This  pencil  sharp- 


Pencil  Sharpener  for  Drafting-room  t7i' 

ener  is  mounted  in  a  vertical  position  where  the  draftsman  can 
easily  reach  it;  and  by  drawing  the  pencil  down  the  groove 
formed  by  the  two  files  the  point  may  be  renewed  very  rapidly. 

C.  C. 


DESIGN   OF  JIG  FEET 

In  the  April  number  of  M.vchi.neky,  Donald  Baker  gives  a 
method  of  putting  in  feet  in  a  drill  jig  to  avoid  breakage  and 
also  to  make  their  removal  easy  if  this  becomes  necessary 
at  any  time.  The 
writer  has  found 
that  if  the  hole  is 
counterbored  as 
shown  in  the  ac- 
companying illus- 
tration, and  the 
feet  are  sunk  in  a 
little  below  the  sur- 
face of  the  casting, 
there  is  much  less 
likelihood  of  break- 
age occurring  be- 
cause the  foot  is  supported  more  strongly.  The  hole  through 
the  center  of  the  foot  is  an  excellent  idea  and  can  be  applied 
to  this  style  of  toot  as  well  as  to  that  shown  in  Mr.  Baker's 
article.  A.  A.  D. 
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Design  of  Jig  Feet 


HIGH-PRODUCTION   TURNING  TOOL 

The  illustration  shows  a  lathe  tool  designed  to  eliminate 
loss  of  time  in  setting,  when  turning  duplicate  work  to  mi- 
crometer dimensions.  This  tool  must  be  set  In  the  usual  way 
for  turning  the  first  piece,  and  then,  no  matter  how  often  it 
is  reground,  it  is  only  necessary  to  replace  it  with  the  cut- 
ting edge  set  to  a  height  gage  to  keep  the  dimensions  of  the 
work  constant.  It  will  be  evident  that  since  the  radial  dis- 
tance from  the  center  of  the  formed  tool  to  the  cutting  edge 
will  always  remain  the  same,  the  cross-feed  screw  need  not 
be  moved;  and  if  the  cutting  edge  is  accurately  set  tor  height. 


High-production  Turning  Tool   witb   Cutter  bolted   to  Shank 


894 


MACHINERY 


June,  1916 


the  depth  of  cut  can  be  kept  accurate  within  about  0.002  inch. 

The  cutter  Is  designed  with  a  recessed  face  .1  in  order  that 
the  bearing  on  the  tool  shanlt  may  be  as  large  as  possible,  and 
thus  prevent  the  cutter  from  turning  under  the  thrust  of  the 
cut.  At  li  is  shown  the  method  of  using  height  gage  C  for 
resetting  the  cutter  after  grinding  to  bring  the  edge  to  the 
position  tliat  it  formerly  occupied. 

Plainfield,  N.  J.  J.  B.  Miiti'iiY 


NUMBER   OF   TEETH   IN   END-MILLS 

End-mills  are  frequently  used  for  bottoming  out  holes  or 
for  similar  work  on  turret  lathes.  Tools  of  this  kind  are 
neceesarily  fed  in  to  the  work  by  hand,  by  pressure  on  the 
spider  wheel  which  controls  the  turret  longitudinal  feed.  Con- 
siderable pressure  is  required  to  force  a  tool  of  this  kind  into 
the  work  and  the  number  of  teeth  must  be  governed  by  the 
amount  of  surface  which  each  tooth  cuts. 

Designers  of  tools  frequently  overlook  this  point  and  are 
inclined  to  make  up  the  cutter  as  if  for  milling,  with  tooth 
spaces  of  %,  %  or  %  inch  on  the  periphery.  An  end  milling 
cutter,  then,  of  3  inches  diameter  with  teeth  %  inch  apart 
might  have,  perhaps,  twelve  teeth.  If  the  mill  were  designed 
for  a  form  like  that  shown  at  A  in  the  accompanying  illustra- 
tion in  which  the  width  of  surface  is  about  1  inch,  then  all 
the  teeth  in  the  twelve-tooth  mill  would  have  12X1  =  12 
inches  to  cut,  which  would  be  equal  to  a  forming  cut  12  inches 
wide  in  the  amount  of  pressure  required. 

The  writer  once  tested  out  an  equipment  of  tools  under  the 
conditions  noted.  The  work  B  was  held  in  chuck  jaws 
on  a  turret  lathe  and  the  piloted  end-mill  C  was  fed  into  it  by 
hand,  using  the  spider  wheel  for  the  purpose.  With  the  twelve- 
tooth  mill  mentioned,  it  was  found  impossible  to  use  sufficient 
pressure  to  make  it  cut  into  the  castings  any  appreciable 
amount,  just  a  scraping  action  being  apparent.  It  was  difficult 
at  first  to  see  the  reason  for  this  trouble,  but  it  seemed  pos- 
sible that  too  many 
teeth  were  in  con- 
tact with  the  work. 
Every  other  tooth 
was  therefore 
ground  away,  leav- 
ing only  six.  After 
this,  the  mill  cut 
much  better,  but 
still  took  much 
more  pressure  than 
seemed  desirable. 
Three  more  teeth 
were  then  taken 
out,  after  which 
the  mill  cut  very 
well,  and  without 
requiring  excessive 
pressure. 

It  will  be  found 
advisable  in  design- 
ing end-mills  for 
work  such  as  that 
shown,  not  to  put 
in  too  many  teeth. 
The  total  length  of  the  teeth  which  are  in  contact  with  the 
work  should  not  be  more  than  3  or  4  inches.  If  this  idea  is 
carried  out,  much  better  results  will  be  obtained  and  the  cut- 
ting qualities  of  the  mill  will  be  much  improved.  It  will  be 
found  an  improvement  on  face  mills  to  nick  the  teeth  in  such 
a  way  that  the  nicks  do  not  correspond  on  any  two  consecutive 
teeth.  Recent  developments  along  these  lines  favor  the  use  of 
two-lip  cutters  for  end  cutting.  These  cutters  are  sometimes 
made  of  flat  stock  formed  to  shape  and  properly  fixed  in  a 
holder.  A.  A.  D. 


Work   to  1)6   milled   by   End  Millinc   Cutte 


Triangle   arranged  for  drawing  Small  Oil 
indicating  Screw  Threads  and  cross- 
sectioning  Drawings 


A   CONVENIENT   FORM   OF   TRIANGLE 

The  illustration  presented  herewith  shows  how  the  useful- 
ness of  a  transparent  triangle  can  be  greatly  increased.     The 


seven  holes  increase  in  size  by  intervals  of  1/16  inch,  the 
smallest  being  %  inch  in  diameter,  and  are  used  for  drawing 
fillets,  rivet  heads,  or  any  small  circles  up  to  Vi  inch  in  diame- 
ter. Center  lines  may  be  scratched  through  the  centers  of  the 
holes  to  aid  in  centering,  but  they  are  not  necessary.  Sim- 
ilarly, the  size  of  each  hole  can  be  graved  on  the  triangle,  but 
since  they  are 
arranged  in  or- 
der, the  sizes 
are  easily  re- 
membered. It 
is  unnecessary 
to  turn  the  tri- 
angle in  any 
way  to  get  the 
holes  into 
working  posi- 
tion for  draw- 
ing a  fillet  or  a 
circle;  and  this 
device  saves 
the  time  re- 
quired to  set 
the  compasses 
and  to  locate 
the  center  of  a 
desired   arc   or 

fillet.  Furthermore,  for  the  smallest  sizes  of  circles,  a  clearer 
and  better  line  is  obtained  than  it  is  possible  to  get  with  the 
compasses.  The  pencil  is  slanted  so  as  to  draw  the  circle  as 
large  as  possible.  This  insures  a  true  circle.  To  drill  the 
holes  in  the  triangle,  clamp  the  triangle  to  a  flat  piece  of  iron 
so  that  the  bottom  edge  of  the  hole  will  not  burr.  Run  the 
drill  very  slowly,  as  a  small  amount  of  heat  will  soften  the 
celluloid  sufficiently  to  produce  an  irregular  hole.  Use  a  drill 
1/64  inch  larger  than  the  nominal  sire  of  the  hole;  the  circle 
that  can  be  drawn  will  be  about  that  much  smaller  than  the 
hole. 

To  slant  the  edge  of  the  inside  opening  of  the  triangle  is  a 
well-known  contrivance  for  drawing  the  convention  for  screw 
threads,  but  I  have  never  yet  seen  a  published  statement  as 
to  what  the  proper  slant  or  slope  should  be.  A  slope  of  one 
in  fifteen,  equivalent  to  an  angle  of  3  degrees,  50  minutes,  is 
just  right  for  %  or  %  inch  U.  S.  standard  bolts,  and  ^  close 
approximation  for  all  sizes  from  ?i  inch  to  2  inches.  A  good 
homemade  device  for  cross-hatching  is  also  shown.  It  is  made 
about  the  thickness  of  the  T-square  and  1/16  inch  longer  be- 
tween jaws  than  the  length  of  the  edge  of  the  triangle.  Two 
different  spacings  may  be  obtained  by  rounding  one  corner 
of  the  triangle  so  that  one  edge  will  be  1  16  inch  shorter  than 
the  other.  The  larger  spaces  will  be  obtained  when  this 
shorter  edge  is  in  the  cross-hatcher.  In  use,  the  cross-hatcher 
is  placed  against  the  edge  of  the  T-square  and  the  triangle 
against  it,  as  shown.  With  the  wrist  resting  on  the  blade  of 
the  T-square,  one  finger  on  the  cross-hatcher  and  another  on 
the  triangle,  slide  the  cross-hatcher  and  triangle  alternately 
along  the  T-square  in  the  direction  of  the  arrow,  drawing  a 
line  after  each  move. 

The  following  describes  a  method  of  making  "erasures  on 
tracings  that  I  have  found  to  work  out  very  satisfactorily: 

Place  a  hard,  smooth  surface  underneath  the  point  at  which 
it  is  necessary  to  make  an  erasure.  A  large  amber  tri- 
angle is  just  the  thing  for  this  purpose.  Use  a  good  grade  of 
ink  eraser,  one  that  is  entirely  free  from  sand  grains  that 
cut  the  cloth.  You  will  be  surprised  how  cleanly  you  can 
erase  in  this  way  without  roughening  the  cloth,  even  when  the 
ink  is  on  the  dull  side  of  the  cloth.  Yet  this  is  only  half  the 
job.  The  cloth  must  now  be  resurfaced  so  that  ink  will  not 
spread  on  it  and  so  it  will  not  absorb  dirt  at  that  point.  With 
the  triangle  still  underneath,  glaze  the  cloth  by  smoothing  it 
with  the  flat  side  of  the  blade  of  a  large  pocket-knife,  applied 
with  considerable  pressure.  It  is  best  to  have  a  knife  that  is 
dulled,  and  the  point,  and  the  corner  on  the  blunt  side,  rounded 
so  that  the  smoothing  may  be  done  rapidly  with  backward  and 
forward  strokes. 

Connellsville.  Pa.  E.  V.  Katlvx 
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SHARPENING  AND  RELIEVING  HOBS 
The  following  describes  what  I  believe  to  be  an  improved 
metliod  of  sharpening  hobs.  Those  who  have  had  experience 
in  this  worlt  know  that  it  is  difficult  to  sharpen  hobs  in  which 
the  gashes  are  at  right  angles  to  the  threads  and  maintain 
accurate  spacing  of  the  gashes,  unless  a  dividing  head  is  em- 
ployed. Fig.  1  shows  a  simple  attachment  for  the  tool  grinder 
which  is  more  convenient  to  use  than  the  dividing  head  and 
enables  accurate  work  to  be  done  quite  rapidly. 

This  attachment  is  fastened  to  the  column  of  the  grinder 
with  cap-screws.  The  arrangement  will  be  better  understood 
by  referring  to  Fig.  2,  which  shows  the  individual  parts.  The 
piece  A  is  made  of  a  piece  of  cold-rolled  or  machine  steel, 
Mi  by  IVa  inch  in  size,  which  is  bent  to  an  angle  of  90  degrees 
and  twisted  to  the  form  shown;  the  elongated  slots  provide 
additional  range.  Piece  B  is  made  of  the  same  material,  and  is 
fastened  to  A  by  means  of  bolt  C  and  a  nut  and  washer;  the 
reamed  hole  at  the  end  of  piece  B  receives  the  shank  of  clamp 
D.  This  arrangement  enables  clamp  D  to  be  pivoted  to  any 
angle  that  may  be  desired,  in  which  position  it  is  secured  by  a 
nut  and  washer.  The  pin  E  is  made  of  tool  steel  so  that  it 
may  be  hardened  and  ground  to  size.  This  pin  is  carried  by 
clamp  IJ  and  the  tapered  point  is  ground  to  an  angle  of  30  de- 
grees to  fit  in  the  master  on  the  arbor  which  supports  the  hob; 
pin  E  is  secured  in  clamp  D  by  a  thumb-screw. 

The  arbor  which  supports  the  hob  and  master  form  is  shown 
in  the  lower  view,  Fig.  2.    The  master  is  gashed  at  the  same 
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Fig.    1.     Tool    Grinder   Attachment   for   uso   in   grinding   Hobs 

time  that  the  hob  is  gashed,  and  as  a  result  the  use  of  this 
fixture  insures  the  maintenance  of  accurate  spacing  of  the 
gashes  in  the  hob.  It  will,  of  course,  be  evident  that  sufficient 
spacing  collars  are  placed  between  the  master  and  the  hob 
to  afford  the  necessary  clearance  tor  the  grinding  wheel.  In 
making  the  master,  the  blank  is  turned  to  a  diameter  equal  to 
the  pitch  diameter  of  the  hob  plus  Vz  inch.  The  gashes  are 
then  milled  to  a  depth  of  Vo  inch,  using  a  cutter  with  an  in- 
cluded angle  of  30  degrees.  The  gashing  of  the  hob  is  done 
with  a  cutter  of  the  same  angle.  In  grinding  a  hob,  the  master 
Is  mounted  at  one  end  of  the  arbor  and  the  hob  at  the  other, 
after  which  the  arbor  is  set  up  on  the  centers  of  the  grinder. 
The  pin  E  enters  the  gashes  in  the  master,  which  provides  for 
obtaining  the  reciuired  rotation  of  the  hob  in  addition  to  in- 
dexing the  work  to  secure  accurate  spacing  of  the  gashes. 

In  making  hobs,  I  have  sometimes  been  called  upon  to  turn 
the  work  out  as  rapidly  as  possible  in  order  to  fill  a  rush  order 
from  a  customer.  As  the  relieving  of  the  teeth  is  the  part  of 
the  work  which  takes  the  greatest  amount  of  time,  this  ap- 
peared to  be  the  most  likely  place  to  look  for  possible  improve- 
ments in  the  method  of  manufacture.  In  order  to  explain  the 
improvement  that  I  hit  upon,  let  us  assume  that  a  hob  Is  to 
be  made  for  generating  a  worm  S'-j  inches  long  with  a  normal 
pitch  of  1  Inch.  We  will  make  the  hob  9  inches  long  and  put 
nine  gashes  in  it.  For  the  purpose  of  discussion  we  will  take 
three  of  these  gashes  and  develop  them  into  racks,  as  shown 
in  Fig.  3.  Here  it  will  be  seen  that  the  lay-out  is  such  that 
one  tooth  comes  at  the  center  of  the  hob,  as  shown  in  the 
top  view.     Xow^  it  is  my  contention  that  this  center  tooth  is 
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Fig.   1,   and  Hob  and  Maater 


the  only  one  which  cuts  on  both  sides,  while  the  rest  of  the 
teeth  only  cut  on  the  inner  sides  which  have  been  marked  by 
short  arrows.  Of  course,  it  is  impossible  to  have  a  center  tooth 
produced  by  each  of  the  gashes,  and  in  the  teeth  produced  by 
such  gashes  there  will  be  two  teeth  at  the  center  of  the  hob 
which  will  do  a  certain  amount  of  cutting  on  both  sides,  this 
condition  being  shown  in  the  two  lower  views  in  Fig.  3.  Obvi- 
ously, it  is  only  necessary  to  relieve  the  sides  of  the  teeth 
which  take  an  active  part  in  the  generating  action,  and  by  fol- 
lowing this  method  a  material  saving  is  effected  in  the  amount 
of  time  required  for  relieving  the  teeth.  This  is  particularly 
true  in  shops  where  the  relieving  is  done  by  hand. 
Springfield,  Mass.  Paul  J.  Visco 


DEPTH   GAGE  FOR  A  TAP 

In  tapping  stud  holes  in  cast  iron,  where  it  is  desired  to 
have  the  studs  go  in  to  a  specified  depth,  the  holes  may  be 
easily  tapped  to  just  the  required  depth  by  placing  a  check- 
nut  on  the  tap  to  act  as  an  indicator.  When  this  kink  is  used 
the  tap  is  run  in  until  the  nut  comes  almost  into  contact  with 
the  surface  of  the  work  at  which  point  the  machine  is  re- 
versed. This  does  not  give  such  satisfactory  results  in  tapping 
steel,  owing  to  the  long  curly  chips  produced. 

Worcester,  Mass.  C.  H.  Anderson 

THE  SQUARE  CENTER 
An  article  on  the  square  center  appeared  on  page  694  of  the 
April  number.  We  had  occasion  to  make  a  70-degree  triangu- 
lar center  recently,  and  in  calculating  the  proper  angle  to  use 
in  milling  and  grinding  the  triangular  point,  we  discovered 
that  there  was  an  error  in  the  figures  given  tor  the  GO-degree 
triangular  center  in  the  article  mentioned.  Instead  of  being 
26  degrees,  34  minutes,  it  should  be  16  degrees,  6  minutes. 
Gait,  Ont.  Cecil  H.  Smith 
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QUEMTIONa    ON     PRACTICAl,    .-i. 

NUMBER   OF  CUBIC   INCHES   IN   BRITISH 
IMPERIAL  GALLON 

B.  T.  A. — Please  inform  me  liow  many  cubic  inches  are  con- 
tained in  the  British  imperial  gallon. 

A. — The  legal  definition  of  the  British  imperial  gallon  is: 
"The  unit,  or  standard  measure  of  capacity,  from  which  all 
other  measures  of  capacity,  as  well  for  liquids  as  for  dry  goods, 
shall  be  derived,  shall  be  the  gallon  containing  ten  imperial 
standard  pounds  weight  of  distilled  water,  weighed  in  air 
against  brass  weights,  with  the  water  and  air  at  62  degrees  F., 
and  with  the  barometer  at  30  inches.  Letting  w  =  the  weight 
of  a  cubic  foot  of  water  under  the  above  conditions,  then,  evl- 

1728  X  10 
dently,  one  gallon  contains cubic  inches.    The  main 

10 

difficulty  is  to  determine  the  weight  of  a  given  volume  of 
water.  According  to  several  authorities,  w  =  62.355  pounds; 
in  which  case,  the  gallon  contains  277.123  cubic  inches.  The 
value  almost  universally  used  is  277.274  cubic  inches.  For 
many  years,  the  Bureau  International  des  Poids  et  Mesures, 
of  Paris,  has  been  conducting  experiments  to  determine  the 
density  of  water,  and  as  a  result  of  these  determinations,  the 
most  reliable  value  for  the  imperial  gallon  has  been  computed 
to  be  277.420  cubic  inches.  The  present  legal  equivalent  is 
fi.xed  by  an  Order  in  Council,  issued  in  1SS9,  as  277.463  cubic 
inches,  but  this  does  not  seem  to  be  generally  known.        J.  J. 


INTEBE8T 


REBORING  BRASS  WORKING  BARRELS 

O.  C.  I.  W. — Owing  to  trade  conditions,  it  is  impossible  for 
us  to  get  brass  working  barrels  from  the  makers  at  present, 
and  in  order  to  take  care  of  our  trade  in  Louisiana,  we  must 
devise  some  method  of  repairing  worn  barrels  that  come  to 
our  shop.     Will  you  kindly  advise  us  what  type  of  reamer 

to  use  in  reboring 
these  barrels  in  an 
engine  lathe?  The 
barrels  are  the  cyl- 
inders of  oil  pumps 
used  for  pumping 
from  oil  wells,  and 
range  from  2  to  2% 
inches  in  diameter 
and  from  4  to  5 
feet  in  length. 
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repairing  Worn 


In  the  job  shop 
days  we  repaired 
worn  working  bar- 
rels with  reamers 
made  to  screw  onto 
a  shank  long 
enough  to  reach  through  the  barrel,  and  did  the  work  in  a 
long  lathe,  the  barrel  being  held  in  the  chuck  and  supported 
in  steadyrests.  The  coarse-pitch  type  of  reamer  commonly 
used  is  shown  in  Fig.  1.  It  had  about  ten  teeth  and  was 
shaped  on  the  leading  and  following  ends  about  as  shown.  If 
we  wanted  a  very  nice  job,  we  followed  with  a  square  reamer, 
packed  up  with  wood,  as  shown  in  Fig.  2,  to  fill  the  barrel; 
the  square  edge  A  gave  a  scraping  cut.  This  square  reamer 
was  used  also  when  it  was  merely  necessary  to  smooth  out  a 
worn  barrel. 


TO    FIND    A    STRAIGHT    LINE    EQUAL    IN 
LENGTH  TO  A   GIVEN   CIRCUMFERENCE 

J.  L.  M. — Is  there  any  easy  and  accurate  method  for  finding 
geometrically  a  straight  line  equal  in  length  to  the  circum- 
ference of  a  circle? 

A. — There  is,  of  course,  no  exact  geometrical  construction, 
and  it  has  been  proved  that  an  exact  construction  is  im- 
possible.   However,  the  following  method  is  very  rapid  of  exe- 


cution and  also  very 
accurate.  Referring 
to  the  diagram,  draw 
a  diameter  AB ; 
through  one  end  B, 
draw  a  perpendicu- 
lar line  CD,  which 
will,  of  course,  be 
tangent  to  the  circle 
at  B.  Through  the 
center  0,  and  with 
the  aid  of  a  30- 
degree  triangle, 
draw  OG,  making  an  angle  of  30  degrees  with  AB.  and  in- 
tersecting CD  in  C.  Then  make  CD  equal  to  three  times 
the  radius  0.4,  draw  AD.  and  AD  will  be  very  nearly  equal  In 
length  to  one-half  the  circumference  of  the  circle.  The  length 
of    AD    is    readily    calculated.      Thus,    letting    the    radius 
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1,    TiC  =  tan    30   deg.  =  . 


and   BD  ■■ 


■  3  — ^(  — ;    hence, 
>  3 


AD=V  2'  + 


=  3.141533  -f.     But,   the   semicir- 


cumference  when  the  radius  is  1  is  ir  =  3.141593  — ,  and  the 
difference  between  the  two  values  is  0.00006,  or  a  little  less  than 
2 

of  1  per  cent.  J.  J. 
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ANALYSIS   OF   FORMULA  FOR  FINDING 
TAPER   PER   FOOT 

W.  W. — On  page  S9S  of  Machinery's  Handbook  there  is  a 
rule  for  finding  the  taper  per  foot  when  the  center  distance  is 
given  and  the  transverse  measurements  are  taken  at  right 
angles  to  the  line  through  the  disk  centers.  Why  is  it  neces- 
sary to  find  first  the  sine  and  then  the  tangent? 

A. — Referring  to  the  illustration,  W  is  tangent  to  the  two 
circles;  gg'  is  the  line  through  the  centers;   bo,  ag,  Vo',  and 
a'g'  are  all  perpendicular  to  og'.    Then,  letting  t  =  taper  per 
(         6o  —  h'o'        ag  —  a'g' 

inch,  —  = = .     Of  all  the  lines  in  these 

2  C  C 

two  fractions,  only  C  is  known;  hence,  the  numerator  over  C 
must  be  found  by  calculation.  Draw  cb'  parallel  to  oo'  and 
6b'c  =  f  =  one-half  the  angle  of  taper.  "Let  /J  =  radius  of 
large  disk  and  r  =  radius  of  small  disk.  Draw  oa  = 
R  and  o'a'  =  r  perpendicular  to  ha';  then  o  and  a' 
are  the  points  of  tangency.  Draw  o'e  parallel  to  a'b, 
and   angle   lio'o  =  bb'c  =  v.     In    triangle   o'eo,    oe  =  R  —  r 

R  —  r       ^D  —  ^d        D  —  d 
and  o'o  =  C ;  hence,  sin  r  = = = ■  in 


c             c 

2C 

I 

^ 

-^ 

-^\ 

'j^^ 

>^ 

..•t'-^-^-"""''''^  \^ 

' 

\ 

(  "r 

i^ 

1        1  \ 

\ 

o 

) 

K 

c- 

~^^ 

< 

Vci^}i\r,rr), 

Diag^ram  illustrating  Formula  for  finding  Taper  per  Foot 


June,  1916 


MACHINERY 


897 


which  D  and  d  are  the  diameters  of  tlie  disks.  Knowing  the 
sine,  the  angle  can  be  found  from  a  table  of  sines.  Then,  in 
the  triangle  6'c&,  having  a  right  angle  at  c,  the  angle  v  and 
the  side  li'c  are  known,  from  which  c6  =  60  —  6'o'  =  6'c  tan  v 
=  0  tan  V.    Substituting  this  in  the  above  expression  for  one- 

t         C  tan  V 
half  the  taper,  —  = =  tan  v,  or  t  =  2  tan  v.    Letting 

2  C 

T  be  the  taper  per  foot,  r  =  12t  =  12  X  2  tan  v  =  24  tan  v, 
which  agrees  with  the  rule. 

It  is  interesting  to  note  that  the  second  fraction  above  will 
give  the  same  results,  though  a  little  more  difficult  to  calcu- 
late, since  C  is  not  known.  For  example,  angle  gao  =  aob  =  v, 
since  ga  and  ob  are  perpendicular  to  b'c  and  ao  is  perpendicu- 
lar to  l)'b;  for  the  same  reason  g'a'o'  =  v.  Now  C"  =  o'o  —  go 
+  o'o';  but  go  ~  ao  X  sin  gao  =  R  sin  v,  and  g'o'  =  r  sin  v; 
whence,  C  =  C —  R  &\n  v  +  r  sin  v  =  C  —  (R  —  r)  sin  v.  Sim- 
ilarly, ag  =  R  cos  v,  and  a'g'  —  r  cos  v;  hence,  ag  —  a'p' = 
t  (R  —  r)  cos  v 

(R  —  r)cosv.    Consequently,  —  = .    It  now 

2        C—  (R  —  r)  sinv 
remains  to  be  shown  that  the  right-hand  fraction  is  equal  to 
tan  V.     Dividing  both  numerator  and  denominator  by  cos  v, 
R  —  r  oe 

the   result    is   = — .   since   R  —  r  =  oe; 

C  o'e 


-(R  —  r  )tant) 


cos  V 


o'h;    (/?  —  r)    tan    v  =  oe   tan   v  =  ch ;    and 


•  eh  =  o'e.     But 


T  =  24  tan  v.  as  before. 


tan  v;  therefore. 


COMPARATIVE   TESTS   OF   GAGES 

A.  A.  L. — I  have  two  gages  on  a  wheel  press  with  a  S'i-inch 
ram;  one  is  a  Crosby  recording  gage  indicating  up  to  200 
tons  on  a  9'/,-incli  ram.  and  the  other  an  Ashton  hydraulic 
gage  registering  up  to  225  tons  on  a  9-inch  ram.  I  also  have  a 
portable  press  with  a  10-inch  ram  and  a  gage  registering  up 
to  250  tons,  marked  "tons  on  ram."  Now  suppose  all  three 
gages  are  connected  to  the  wheel  press  with  a  OVJ-inch  ram 
and  all  register,  say,  100  tons  when  pressing  on  the  wheel. 
Does  this  agreement  show  that  they  are  all  correct?  If  not, 
please  tell  nie  how  to  make  a  comparative  lest. 

A.— If  all  three  gages  register  alike,  say  100  tons,  then  at 
least  two  must  be  wrong,  as  a  little  consideration  will  show. 
These  gages  are  not  registering  specific  pressures  (i.  c, 
pounds  or  tons  per  square  inch  or  per  square  foot),  but  total 
pressures.  If  a  gage  registering  pounds  per  square  inch  were 
attached  to  one  of  the  presses,  the  total  pressure  In  pounds 
would  be  found  by  multiplying  the  cross-sectional  area  of  the 
ram  by  the  number  of  pounds  per  square  inch  indicated  by 
the  gage;  this  product  divided  by  2000  would  be  the  number 
111'  tons,  and  should  agree  with  the  gage  on  the  press,  if  both 
arc  accurate.  It  is  evident  that  the  smaller  the  ram  the  higher 
nuust  be  the  specific  pressure  to  get  the  same  total  pressure; 
hence,  the  total  pressures  are  Inversely  proportional  to  the 
areas  of  the  rams,  or  to  the  square  of  the  diameters  of  the 
rams  since  the  cross-sections  arc  circles 

Let  A  denote  the  gage  belonging  to  the  press  having  the 
!»'',-inch  ram:  li.  the  gage  for  the  press  having  the  9-inch  ram; 
and  t^,  the  gage  for  the  press  with  the  10-lnch  ram.  Then,  if 
all  three  pages  are  attached  to  the  press  with  the  9'i-inch 
ram  and  gage  A  indicates  100  tons,  gage  B  should  indicate 
9.25'  -4-  9'  X  100  =  105.G  tons,  and  gage  C  should  indicate 
9.25' -f- 10"  X  100  =  85.56  tons,  say  85. 6  tons.  If  such  be 
the  case,  we  may  safely  assume  that  all  three  gages  are  cor- 
rect. If,  however,  two  of  the  gages  register  as  calculated,  we 
may  assume  that  they  are  correct  and  the  other  one  is  wrong. 
That  Is,  if  gage  n  indicates  105.6  tons  and  gage  C  indicates, 
say,  84  tons,  we  assume  that  gages  A  and  B  are  correct  and 
gage  C  is  wrong.  If.  however,  neither  gage  B  nor  C  indicates 
the  proper  value,  but  both  indicate  a  greater  or  smaller  pres- 
sure than  that  calculated,  then  increase  the  pressure  until  gage 
C  indicates  100  tons.  If  gage  li  then  indicates  10'  -4-  9'  X  100  = 
123.45  tons,  say,  123.5  tons,  we  assume  that  gages  B  and  C 
are  correct  and  that  gage  A  is  wrong.  J.  J. 
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LAW  OF  VIRTUAL  VELOCITIES 

M.  G.  D. — In  an  old  textbook  on  mechanics,  I  frequently  en- 
counter the  expression  "principle  of  virtual  velocities,"  but  I 
do  not  find  an  adequate  explanation  of  Its  meaning.  It  Is  to 
be  used  in  some  way  in  connection  with  the  following  problem: 
With  a  system  of 
pulleys  arranged  as 
in  Fig.  1,  what  the- 
oretical power  P 
will  be  required  to 
raise  the  weight 
Wf  Will  you  please 
explain? 

A. — The  simplest 
statement  of  the 
law  of  virtual  ve- 
locities is:  The 
power  multiplied 
by  the  distance 
through  which  it 
moves  equals  the 
weight  multiplied 
by  the  distance 
through  which  it 
moves.  Here  the 
word  "power" 
means  the  acting 
force,  and  the  law 
applies  to  all  ma- 
chines. The  reason 
for  using  the  word  velocity  instead  of  displacement  (which  is  a 
better  term)  is  that  the  older  writers  considered  the  time  in- 
volved in  the  movement;  but  since  the  time  the  weight  is  mov- 
ing is  exactly  equal  to  the  time  the  power  is  acting,  the  time 
may  be  made  unity  and  neglected,  thus  leaving  the  law  as  stated. 

With  reference  to  the  problem,  first  consider  Fig.  2.  Here  A 
is  a  movable  pulley  and  B  a  fixed  pulley.  If  the  pulley  A  be 
lifted  upward  through  a  distance  s,  part  a  of  the  rope  must 
be  shortened  an  amount  s  and  part  6  must  be  shortened  the 
same  amount,  in  order  to  keep  the  rope  in  contact  with  the 
pulley;  in  other  words,  a  point  or  mark  on  the  rope  6  will 
move  upward  a  distance  2s.  Pulley  B  evidently  exerts  no  in- 
fluence other  than  to  change  the  direction  of  the  power  from 
upward  to  downward.  Hence,  while  W  moves  through  a  dis- 
tance s,  P  moves  through  a  distance  2s.  Now.  according  to 
the  law  of  virtual  velocities.  U's  =  P  X  2s,  or  P  =  '~i  W.  for 
the  case  of  one  movable  pulley.  In  Fig.  1,  if  W  be  lifted  a  dis- 
tance s,  then,  since  pulley  A  is  fixed,  pulley  B  will  descend  a 
distance  s;  and  since  pulley  B  is  movable,  pulley  C  will 
descend  2s  in  consequence  of  the  descent  of  pulley  B.  and  it 
will  also  descend  an  additional  distance  s  by  reason  of  the 
ascent  of  W  through  that  distance.  In  other  words,  C  descends 
2s  +  s.  Similarly,  D  descends  twice  as  far  as  C  and  through 
an  additional  distance  s,  or  2  (2» -f- s)  -(- s  =  4s  +  2j -f  «  = 
(2'  -f-  2  -f  l)s.  The  free  end  of  the  rope  h.  which  corresponds 
to  6  or  c  in  Fig.  2.  descends  twice  as  far  as  pulley  D  and  an 
additional  distance  s.  or  2(2' +  2  +  l)s -f  s  =(2' -f  2' +  2 -+- 
l)s  =  15s.  Consequently,  when  ^V  moves  through  a  distance  s. 
P  moves  through  a  distance  15s,-  hence,  by  the  law  of  virtual 
velocities.  P  X  15s  =  M's.  or  P  =  1/15  W.  If  TT  =  1200  pounds. 
P  r=  1200  -:-  15  ^  80  pounds,  neglecting  friction.  J.  J. 


PROBLEM   IN   DYNAMIC   BALANCE 

C.  T. — I  would  like  to  obtain  some  definite  information  re- 
garding a  question  which  has  been  widely  discussed  in  our 
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factory,  but  concerning  which  no  final  decision  has  been 
reached.  In  a  certain  machine  there  is  a  member  consisting 
of  two  large  disks  which  rotate  at  100  revolutions  per  minute 
in  one  direction  and  drive  a  number  of  shafts  at  lUOO  revolu- 
tions per  minute  in  the  opposite  direction.  These  shafts  are 
made  of  pipe,  and  when  the  speed  is  increased  beyond  a  cer- 
tain limit,  they  show  a  tendency  to  "balloon"  at  the  center, 
which  causes  serious  trouble.  Tests  made  by  loading  three 
different  sizes  of  shafts  with  a  dead  load,  while  at  rest,  showed 
that  the  shaft  made  of  tlie  lightest  pipe  was  deflected  more 
than  those  made  of  heavier  pipe,  i.  e.,  a  pipe  with  walls  3/16 
inch  in  thickness  was  deflected  more  than  a  pipe  with  walls 
%  inch  thick.  What  I  wish  to  know  is  whether  the  results  of 
the  dead  weight  test  give  any  indication  of  the  probable  action 
of  the  pipes  when  rotating;  or  will  a  pipe  of  heavier  material 
deflect  more  than  a  light  one,  owing  to  the  extra  weight  and 
action  of  centrifugal  force?  If  the  latter  assumption  is  cor- 
rect, can  you  explain  the  method  of  calculating  the  proper 
thickness  of  pipe  wall  which  will  enable  it  to  resist  deflection 
for  a  specified  speed?  The  accompanying  illustration  shows 
the  arrangement  of  the  mechanism  and  indicates  the  directions 
of  rotation  and  speed  of  the  different  members. 

A. — You  refer  to  trouble  experienced  from  pipe  rolls  "bal- 
looning" at  the  center  and  ask  whether  this  is  likely  to  be 
more  serious  with  rolls  made  of  heavy  pipe  than  with  rolls 
made  of  lighter  pipe.  We  infer  that  this  trouble  is  not  caused 
by  the  actual  swelling  out  of  the  pipe  at  the  center,  as  the 
speed  is  not  high  enough  to  distort  the  pipe;  moreover,  if 
such  distortion  were  of  sufficient  magnitude  to  be  readily  ob- 
served it  would  result  in  actually  bursting  the  pipe.  Your 
trouble  is  probably  due  to  lack  of  perfect  balance  in  the  rolls 
and  not  to  the  action  of  centrifugal  force.  It  is  likely  that 
the  wall  of  the  pipe  you  are  using  is  not  of  uniform  thickness, 
so  that  the  axis  does  not  pass  through  the  center  of  gravity; 
in  other  words,  the  pipe  is  not  in  a  condition  of  dynamic 
balance  while  rotating,  although  it  may  be  in  perfect  static 
balance.  Unless  the  wall  of  the  pipe  is  of  uniform  thickness, 
it  is  quite  possible  that  variations  in  the  distribution  of  metal 
may  result  in  a  state  of  static  balance,  although  the  pipe  will 
not  approach  a  condition  of  balance  when  running  at  high 
speed.  Under  such  conditions  the  pipe  tends  to  rotate  about 
an  axis  through  its  center  of  gravity,  which  will  result  in 
straining  the  bearings  and  springing  the  shaft.  This  is  prob- 
ably the  cause  of  the  "ballooning"  to  which  you  refer.  For 
instance,  a  pipe  or  shaft  may  be  in  a  condition  of  perfect 
static  balance  and  still  run  badly  through  lack  of  dynamic  bal- 
ance. This  is  caused  by  having  the  pipe  out  of  balance  at  one 
end  and  an  equal  amount  out  of  balance  at  the  other  end, 
so  that  it  tends  to  rotate  about  an  axis  through  the  center 
of  gravity.  The  trouble  could  doubtless  be  overcome  by  using 
seamless  steel  tubing  such  as  the  Shelby  tubing  made  by  the 
National  Tube  Co.  The  walls  of  this  tubing  are  perfectly 
uniform,  and  so  it  would  be  an  easy  matter  to  secure  a  con- 
dition of  dynamic  balance  for  rollers  made  from  this  material. 


sion  of  gages  generally  is  deplorable,  and  mechanics  should 
avoid  taking  risks  in  ordering  any  material  when  the  diam- 
eter or  thickness  can  be  expres^d  in  thousandths  inch. 


DRILL  ROD   GAGE  SIZES 

R-  B.  T.— The  article  by  Fred  Horner  in  the  February,  1916, 
number,  entitled  "How  Machinery  Materials  and  Supplies  are 
Sized,"  stated,  under  the  subject  of  drill  rods,  that  drill  rods 
are  sized  by  the  Stub's  steel  wire  gage  or  by  the  Morse  twist 
drill  gage.  Now  these  two  gages  differ,  and  the  writer  would 
like  to  know  which  in  your  opinion  Is  used  most  in  this 
country. 

A.— Drill  rod  is  made  by  the  manufacturers  to  the  Stub's 
steel  wire  gage.  But  in  manufacturing  establishments  it  is 
common  practice  for  toolmakers  and  others  to  call  for  drill 
rod  to  agree  with  the  Morse  twist  drill  gage.  This  is  possible 
because  the  differences  between  the  Stub's  gage  and  the  Morse 
gage  are  in  many  cases  only  a  thousandth  or  a  fraction  of  a 
thousandth  inch,  and  certain  numbers  of  the  Morse  gage  agree 
with  numbers  in  the  Stub's  gage.  For  example.  No.  6  Morse 
gage  is  the  same  as  No.  5  Stub's  steel  wire  gage;  No.  11  Morse 
is  the  same  as  No.  10  Stub's;  No.  15  Morse  is  the  same  as  No. 
14  Stub's;  No.  20  gage  Morse  is  the  same  as  No.  20  Stub's; 
and  so  on.  However,  the  best  practice  to  follow  when  order- 
ing drill  rod  is  to  order  the  sizes  in  thousandths  inch.  Then 
there  can  be  no  mistake.  This  practice  should  be  followed 
both  in  ordering  drill  rod  from  the  drill  rod  manufacturers 
and  from  the  store-room  in  the  shop.  Reference  to  gages  is 
bad  practice  and  leads  to  mistakes  and  confusion.    The  confu- 


LIMITS  OF  DRILL  ROD  AND  SHEET  STEEL 

C.  L.  K. — What  are  the  allowable  variations  in  the  diameter 
of  drill  rods  and  the  thickness  of  sheet  steel  cold-rolled? 
*  A. — The  Navy  Department  specifies  that  drill  rods  may  have 
a  variation  of  0.0005  inch  on  sizes  7/16  inch  diameter  or  less, 
and  0.001  inch  on  sizes  larger  than  7/16  inch.  These  are  the 
maximum  variations  allowed.  The  Navy  Department  also  per- 
mits variations  of  0.003  inch  on  cold-rolled  or  cold-drawn  ma- 
chinery steel  rods  and  bars  up  to  and  including  1  inch.  Above 
1  inch  and  including  2i/2  inches,  the  allowable  variation  is 
0.004  inch,  and  above  2V2  inches,  0.005  inch.  The  Halcomb 
Steel  Co.,  Syracuse,  N.  Y.,  manufacturer  of  drill  rods,  advises 
that  all  sizes  of  drill  rods  produced  up  to  1%  inch  round, 
which  is  the  largest  size  on  the  list,  are  within  0.0005  inch 
above  or  below  the  specified  size  or  decimal  size.  It  is  willing 
to  guarantee  that  on  all  sizes  less  than  1  inch,  the  limit  above 
or  below  will  be  0.00035  inch  of  the  specified  size.  On  cold- 
rolled  strip  steel,  the  Worcester  Steel  Co.,  Worcester,  Mass., 
allows  the  following  variations:  from  0.025  inch  to  0.100 
inch  in  thickness,  ±0.0015  inch;  from  0.100  inch  to  0.200 
inch  in  thickness,  ±0.0025  inch;  and  from  0.200  inch  to  0.275 
inch  in  thickness,  ±  0.0035  inch.  The  General  Electric  specifi- 
cations call  for  the  following:  up  to  and  including  0.3  inch 
diameter  drill  rods,  over  size  0.000,  under  size  1  per  cent  of 
the  diameter,  eccentricity  %  per  cent  of  the  diameter;  above 
0.3  inch  and  including  1  inch,  over  size  0.000,  under  size  0.003 
inch,  eccentricity  0.0015  inch;  above  1  inch  and  including  2\n 
inches,  over  size  0.000,  under  size  0.004  inch,  eccen- 
tricity 0.002  inch;  above  2%  inches,  over  size  0.000, 
under  size  0.005  inch,  eccentricity  0.0025  inch.  The 
A.  O.  Smith  Co.,  Milwaukee,  Wis.,  manufacturer  of  au- 
tomobile parts  and  steel  stampings,  uses  a  great  deal  of 
blue  annealed  steel.  The  limits  of  variation  allowed  on  this 
grade  of  steel  are  0.005  inch  under  or  over  the  specified  gage. 
The  Westinghouse  companies  permit  the  variations  of  cold- 
rolled  steel  specified  by  the  American  Society  for  Testing  Ma- 
terials, but  have  a  number  of  different  allowances  for  different 
applications.  The  Brown  &  Sharpe  Mfg.  Co.  states  that  all  the 
drill  rod  used  passes  an  inspection  and  is  accepted  with  a 
variation  of  0.0005  inch  large  or  small.  In  cold-rolled  or  drawn 
machinery  steel,  the  limits  vary  from  0.001  to  0.005  inch,  de- 
pending on  where  the  stock  is  to  be  used. 


Manufacturing  industries  of  the  United  States  are  growing 
at  a  rate  that  has  resulted  in  doubling  the  output  of  manu- 
factured products  since  1900.  The  aggregate  value  of  manu- 
factured products  in  1915  was  $24,000,000,000,  and  in  1900  it 
was  only  $12,000,000,000.  The  production  value  in  1910  was 
120,500,000,000,  and  only  $14,750,000,000  in  1905.  Up  to  the 
outbreak  of  the  present  war,  the  United  States  was  rated 
third  as  an  exporter  of  manufactured  products,  Great  Britain 
being  first,  Germany  second,  and  France  fourth.  The  British 
total  in  annual  value  was  about  $2,000,000,000  more  than  that 
of  the  United  States,  and  Germany's  about  $1,500,000,000  more. 
The  growth  in  percentages  is  also  interesting.  In  1S90  the 
manufactured  products  exported  were  25  per  cent  of  the  total 
manufactured;  in  1910,  45  per  cent;  in  1913,  47  per  cent;  and 
in  1915,  more  than  51  per  cent. 

*     *     * 

Although  the  manufacture  of  pistons  and  piston  rings  used 
in  steam  and  gas  engines  has  been  developed  to  a  high  plane 
since  the  manufacture  of  automobiles  began  on  a  large  scale, 
there  is  much  to  be  learned  about  piston  ring  design  and  the 
best  method  of  making  the  so-called  leakless  type.  What  con- 
stitutes a  perfect  piston  ring?  How  should  it  be  fitted  in  the 
groove?  What  pressure  should  a  ring  exert  against  the  cylin- 
der wall  when  in  position?  What  should  be  the  relation  of  the 
piston  ring  to  its  groove?  Is  the  eccentric  type  desirable?  If 
not,  why  not?  These  and  other  questions  can  be  profitably 
discussed,  and  readers  of  Machixery  are  invited  to  take  part. 
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RESULTS    OF    LACK    OF    PRELIMINARY    PLANNING    IN    A    MUNITIONS    PLANT 

BY    J.  J    R. 


DUKINCJ  the  past  few  months  a  number  of  manufacturers 
have  taken  up  lines  of  work  in  connection  with 
munitions  with  which  they  were  entirely  unfamiliar 
and  the  requirements  of  which  were  very  exacting  as  com- 
pared to  many  other  lines  of  manufacturing  work.  In  many 
cases  work  has  been  produced  and  carried  through  on  a  large 
scale  only  to  find  that  when  completed  it  did  not  fulfill  the 
requirements  of  the  government  inspectors,  so  that  many  parts 
were  rejected  for  a  variety  of  reasons.  In  the  majority  of 
cases  of  this  kind,  the  reason  for  rejection  can  be  traced  di- 
rectly back  to  a  la<'k  of  knowledge  on  the  part  of  the  manu- 
facturer, together  with  a  lack  of  preparation  tor  the  work 
in  the  preliminary  planning  as  well  as  in  the  design  of  the 
tools  and  gages.  This  article  will  take  up  such  conditions  as 
are  illustrated  in  the  manufacture  of  bayonets,  giving  a  general 
account  of  the  organization  and  processes,  together  with  the 
equipment  used  and  a  statement  concerning  many  of  the  points 
which  were  responsible  tor  the  failure  to  produce  satisfactory 
work. 

The  severity  of  government  inspection,  as  applied  to  military 
equipment,  has  never  before  been  realized  to  such  an  extent 
by  manufacturers,  and  for  this  reason  a  large  proportion  of 
the  material  offered  for  acceptance  was  found  to  be  below  the 
standard,  with  the  result  that  severe  financial  losses  were 
entailed.  In  some  cases,  better  results  have  only  been  obtained 
by  radical  changes  in  methods  of  manufacture,  and  this  also 
has  caused  a  delay  in  delivery  and  heavy  financial  losses,  many 
orders  having  been  executed  at  an  actual  loss  where  the  profits 
should  have  been  great  if  the  work  had  been  properly  handled. 
Some  of  the  troubles  which  have  been  experienced  by  one  com- 
pany in  the  manufacture  of  bayonets  will  be  taken  up  in  de- 
tail in  this  article  and  an  attempt  will  be  made  to  show  how 
the  lack  of  knowledge  and  proper  planning  caused  the  failure. 

Data  Given  to  Manufacturers 

In  the  case  of  bayonets  to  be  manufactured,  samples  of  hard- 
ened, semifinished  blades  were  received  by  the  contractors, 
together  with  sealed  patterns  of  bayonets  having  the  govern- 
ment certification  that  they  were  standard  and  met  all  re- 
quirements. Complete  drawings  of  the  bayonet  itself  were 
also  furnished.  Inspectors  having  years  of  experience  at  that 
work  in  government  arsenals  were  sent  over  to  take  charge  of 
the  final  acceptance.  Drawings  of  machines  used  in  testing 
were  furnished  and  each  inspector  had  a  full  set  of  drawings 
and  gages. 

Data  Not  Given 

There  was  no  indication  of  manufacturing  methods  which 
had  previously  proved  successful  and  no  hint  was  given  where 
trouble  had  been  found;  no  suggestions  for  the  design  of  work- 
ing gages;  no  assistance  in  supervising  and  no  suggestions  for 
final  acceptance  gages.  The  drawing  of  the  bayonet  was  abso- 
lutely correct  and  any  blade  which  was  made  to  conform  to 
the  drawing  would  fit  the  gages. 

Shop  Org-anlzatlon 

The  organization  as  planned  by  the  contractors  was  to  be 
composed  of  men  who  had  made  military  rifles  for  years  and 
bayonets  by  the  hundreds  of  thousands.  It  consisted  of  men 
who  had  also  had  years  of  experience  in  government  and  pri- 
vate work,  each  of  which  was  a  specialist  in  his  own  line. 
Practical  mechanics  of  proved  ability  were  chosen  who  in 
many  instances  had  worked  together  before.  None  of  the 
men,  however,  ha<l  previously  handled  manufacturing  matters 
on  a  large  scale  or  had  worked  as  heads  of  departments.  The 
supply  of  money  for  the  purchase  of  equipment  was  unlimited, 
and  It  simply  remained  for  the  specialists  to  indicate  the 
classes  of  machines  which  were  needed  and  the  purchasing  de- 
partment would  immediately  negotiate  for  the  equipment.  In 
each  department  the  specialists  had  charge  in  a  large  way  of 
the  design  of  everything  in  the  department  but  had  not  had 


previous  experience  in  designing.  First  quality  material  was 
bought  in  all  cases  and  the  quantity  needed  was  determined 
upon  by  the  head  of  the  department. 

The  general  idea  in  taking  up  this  work,  was  to  use  the 
bayonet  job  as  a  sort  of  experimental  center  around  which 
an  organization  would  be  built  which  could  handle  the  more 
complicated  military  rifle  problems  to  the  best  advantage.  In 
conference,  a  scheme  of  manufacture  was  laid  out  and  manu- 
facturers from  different  parts  of  the  country  gave  every  as- 
sistance in  suggesting  methods  and  equipment.  Orders  were 
given  for  machine  tools,  jigs  and  fixtures,  the  design  of  which 
was  directly  under  the  supervision  of  the  specialists.  The 
factory  buildings  were  built  by  outside  contractors  working 
on  a  percentage  basis  and  with  a  time  limit  on  the  completion 
of  the  work.  After  the  essential  points  in  the  buildings  and 
machine  shop  equipment  had  been  taken  care  of,  young  techni- 
cal graduates  who  could  be  trained  were  installed  as  inspectors 
and  were  detailed  to  the  various  shops  to  watch  the  progress 
of  the  orders. 

Bayonet  forgings  were  ordered  from  outside  manufacturers 
in  sufficient  quantities  so  that  the  machining  operations  could 
be  started  as  soon  as  the  machines  were  installed,  which  was 
scheduled  for  a  month  before  the  first  delivery  was  due.  Men 
were  appointed  to  oversee  the  forging  operations,  make  pre- 
liminary tests,  standardize  hardening  of  the  bayonet  and  take 
care  of  the  incoming  machinery.  After  the  organization  was 
complete  for  the  bayonet  department,  preparations  were 
started  for  the  manufacture  of  the  military  rifle  itself,  as  it 
was  considered  that  the  organization  was  complete  for  the 
bayonet  and  everything  seemed  to  be  running  along  smoothly. 
The  essential  requirements  in  the  handling  of  this  problem 
were  that  the  production  should  be  accomplished  in  the  short- 
est possible  time,  and  it  should  be  remembered  in  this  connec- 
tion that  the  problems  as  presented  were  entirely  new.  A  gen- 
eral scheme  of  manufacture  was  laid  out  and  rough  sketches 
were  made  of  the  jigs  and  fixtures  necessary;  working  time  was 
estimated,  and  types  and  quantities  of  machines  were  computed 
and  ordered.  There  was  no  supervision  nor  assistance  fur- 
nished by  the  purchasing  government,  and  although  it  would 
have  taken  only  a  short  time  to  have  inspected  methods  and 
conditions  in  the  arsenals  where  the  work  was  being  done, 
this  point  was  not  considered.  Neither  did  it  occur  to  the 
executives  to  submit  samples  of  various  grades  of  steels  for 
manufacture  in  the  aforesaid  arsenals  so  that  tests  as  to  their 
suitability  could  be  made  after  they  had  been  carried  through 
the  various  processes.  It  must  be  assumed  that  the  executives 
considered  that  any  such  precautions  as  this  must  have  re- 
flected on  American  mechanics,  methods  and  materials, 
and  although  these  matters  might  have  been  easily  taken  up, 
before  the  actual  manufacturing  commenced  in  this  country, 
it  was  not  done. 

Preliminary  Test  o(  Hardenlntr  Method 

At  an  early  stage  in  the  manufacture,  it  was  realized  that 
the  tests  for  physical  condition  of  the  bayonet  were  more 
severe  than  had  been  used  in  this  country,  so  that  preliminary 
tests  were  roughly  carried  out  with  drop-forged  unfinished 
blades,  seemingly  with  satisfactory  results.  Records  were 
made  of  hardening  and  drawing  temperatures  and  the  matter 
w^as  considered  settled.  Representatives  of  the  steel  companies 
furnishing  the  steels  were  present  at  the  time  of  testing,  but 
no  finished  blades  were  ever  tested  before  manufacture  in  quan- 
tity was  commenced.  On  the  basis  of  a  rough  test  of  hand 
forged  blades  a  large  quantity  of  steel  was  bought,  and  after 
a  second  test  still  more  steel  was  ordered. 

Method  of  Manufacture 

The  fundamental  point  in  the  method  of  manufacture  of  the 
bayonet  was  to  take  advantage  of  the  supposed  superiority  of 
drop-forging  in  this  country  and  to  forge  the  blade  so  that 
0.010  inch  would  be  allowed  for  finish  on  each  side.     It  waa 
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planned  to  reduce  the  actual  machining  operations  to  a  mini- 
mum, employing  grinding  operations  instead.  For  this  reason 
the  drop-forging  dies  were  made  with  the  greatest  care. 

A  steel  having  the  carbon  content  of  a  military  bayonet 
is  extremely  sensitive  to  high  temperatures  and  loses  the  car- 
bon on  the  surface  rapidly.  Some  of  the  blades  which  were 
put  through  at  this  time  showed  decarbonization  after  being 
finished  for  over  1/32  inch  depth  all  over.  It  was  found  neces- 
sary to  keep  the  drop-forging  heats  very  low  or  the  blade 
would  be  ruined.  Owing  to  the  fact  that  there  was  not  suffi- 
cient metal  on  the  original  forgings  to  allow  for  decarboniza- 
tion, thousands  of  the  bayonets  were  "scrapped."  It  was  finally 
found  necessary  to  change  the  drop-forging  dies  so  as  to  allow 
for  a  finish  of  about  O.OtiO  inch,  at  the  same  lime  making  the 
back  of  the  blade  very  full  and  then  milling  instead  of  grind- 
ing it.  The  allowance  for  grinding  on  the  point  was  also 
increased. 

When  the  forgings  were  ready  and  the  machinery  came  in, 
some  of  the  operations  on  the  bayonet  were  started.  Machines 
were  received  with  jigs  attached  and  in  many  cases  no  work 
was  necessary  except  to  connect  the  machines  with  the  counter- 
shaft. Men  were  put  to  work  on  the  various  machines  and 
taught  Just  how  the  machines  should  be  handled. 

About  this  time  the  trouble  commenced.  In  many  cases  the 
jigs  were  sketched  originally  on  scraps  of  paper  and  were 
later  detailed  by  men  who  had  never  seen  the  parts  for  which 
the  jig  was  intended.  Drawings  were  not  checked  in  some 
Instances,  so  that  after  the  tools  were  finished  they  were  in- 
correct. The  locating  points  were  not  properly  placed  and 
sometimes  there  was  no  provision  at  all  for  locating  the  work. 
Some  of  the  operations  as  planned  which  appeared  reasonable 
on  a  superficial  examination  were  afterward  found  impossible 
or  undesirable  for  some  reason  or  other.  The  new  mechanics, 
who  were  mere  machine  tenders,  were  not  skillful  enough  to 
make  the  required  changes.  As  the  time  of  first  delivery  ap- 
proached, a  notice  was  sent  to  the  original  groups  of  execu- 
tives and  a  meeting  was  held,  in  order  to  straighten  out  the 
tangle  if  possible.  In  the  meantime  the  rifle  production  plan- 
ning, the  buying  of  new  machinery,  the  designing  of  new  tools, 
and  so  forth,  was  allowed  to  take  care  of  itself.  During  this 
time,  many  of  the  soft-handed  ex-machinists  worked  day  and 
night  in  making  over  gages  and  testing  jigs  until  finally  the 
various  machines  were  started  in  operation  in  one  way  or 
another.  No  records  were  made  of  the  changes,  however,  and 
the  drawings  still  showed  the  fixtures  as  they  were  originally. 

There  was  no  toolroom  which  could  be  called  such,  although 
there  were  a  lathe,  drill  press,  tool  and  cutter  grinder  and  a 
shaper.  There  were  no  small  tools  of  any  account  and  not  a 
real  toolmaker  in  the  toolroom.  This  was  for  a  shop  having 
a  capacity  of  600  men!  Just  about  this  time,  after  the  fixture 
troubles  had  been  straightened  out,  more  difficulties  appeared 
in  the  hardening  room.  The  furnaces  for  heating  the  bayo- 
nets were  too  short;  the  tempering  pots  were  too  shallow, 
and  temperatures  could  not  be  regulated  properly  because  of 
lack  of  proper  instruments  for  temperature  measuring.  The 
cooling  tanks  were  too  shallow  and  of  insufficient  size,  while 
only  one  experienced  hardener  was  available. 

As  the  organization  increased  in  numbers,  politics  and  in- 
terfering authority  began  to  take  a  hand  in  the  management. 
In  the  course  of  three  weeks,  seven  different  men  were  put 
in  charge  of  and  removed  from  the  hardening  room.  Finally 
steel  experts  from  three  different  companies  were  called  in 
and  many  kinds  of  steels  were  tried  before  the  final  choice 
was  made  of  an  expensive  alloy  steel.  Even  after  the  selec- 
tion of  this  stock,  but  one  out  of  two  bayonets  passed  the 
test  for  some  months.  The  blame  was  thrown  on  outside 
manufacturers  for  the  choice  of  materials,  and  methods  and 
errors  were  covered  over  and  buried  wherever  possible.  Good 
men  who  were  not  in  the  clique  were  discharged  or  forced  out 
of  the  organization. 

Local  purchasing  was  personally  done  by  a  responsible  head 
with  no  understudy,  and  many  thousands  were  spent  without 
a  thought,  while  small  items  were  held  up  and  haggled  over 
for  days  while  men  waited  for  the  material.  Available  as- 
sistance was  not  used  to  help  matters  along,  and  in  one  case 


technical  graduates  having  from  three  to  seven  years'  experi- 
ence were  kept  inspecting  guide  and  catch  sizes  for  weeks, 
while  experienced  heads  neglected  big  matters  to  attend  to 
minor  details.  New  men  were  appointed  as  heads  of  depart- 
ments and  more  cliques  were  formed.  Workmen  were  paid 
as  little  as  possible,  thus  causing  dissatisfaction  and  creating 
a  likelihood  of  a  strike  in  the  future.  The  discipline  around 
the  plant  was  almost  military,  and  finally  when  the  strikes 
came,  "German  bribery"  was  assigned  as  a  reason.  The  final 
result  of  the  many  mistakes  in  the  organization  and  man- 
agement can  be  found  in  the  fact  that  some  weeks  after  the 
production  should  have  reached  1000  per  day,  not  one  bayonet 
had  been  accepted.  Even  months  after  the  production  should 
have  reached  several  thousands  per  day,  not  500  per  day  were 
coming  through  the  works,  and  a  year  after  the  contract  was 
started  the  desired  production  had  not  yet  been  reached. 

The  severity  of  the  specifications  was  not  entirely  responsi- 
ble for  this,  as  the  rifle  itself  was  one  of  the  crudest  of  the 
modern  arms  in  use.  The  facts  are  as  follows:  The  order 
was  in  hand  February  1  and  machinery  was  being  delivered 
during  April.  In  December,  18,000  pieces  of  one  part  were 
scrapped,  because  they  were  1/16  inch  under  size.  The  gov- 
ernment gages  were  in  the  possession  of  the  factory  in  March 
and  delivery  was  to  be  started  in  August.  Owing  to  the  many 
troubles  experienced  and  the  lack  of  preliminary  planning, 
together  with  improper  organization,  it  does  not  now  seem 
probable  that  the  full  production  will  be  reached  before  the 
fall  of  this  year. 

It  may  be  argued  that  the  instance  stated  is  exaggerated, 
but  this  can  be  easily  refuted  by  an  investigation.  It  will 
be  found  that  a  somewhat  similar  condition  has  existed  in 
many  plants,  although  not  always  to  the  same  extent  as  that 
stated.  Manufacturers  of  jigs  and  fixtures  throughout  the 
country  have  shipped  complete  series  of  tools  to  various  fac- 
tories and  have  later  received  revised  drawings,  necessitating 
building  a  new  series  before  the  first  equipment  was  received 
by  the  factory.  In  these  cases  fundamental  errors  in  design 
were  discovered. 

There  is  a  valuable  lesson  to  be  learned  from  the  experiences 
of  the  company  cited  in  this  article,  and  that  is,  the  extreme 
importance  of  preliminary  planning.  The  motto  "Make  baste 
slowly,"  seems  particularly  applicable  to  work  of  this  kind. 
Unless  the  planning  is  done  in  advance  and  is  carried  out  to 
the  most  minute  details,  any  organization  of  this  sort  is  likely 
to  meet  with  disaster. 

*     *     * 

POLISHING  OPERATIONS 
Polishing  operations  on  metals  are  usually  known  as  rough- 
ing, dry  fining  and  finishing  or  oiling.  The  abrasives  used  for 
roughing  usually  run  from  No.  20  to  No.  SO,  for  dry  fining 
from  No.  90  to  No.  120,  for  finishing,  from  No.  150  to  No.  65  F. 
For  the  first  two  operations — roughing  out  and  dry  fining — 
the  polishing  wheel  should  be  used  dry.  For  finishing,  the 
wheels  are  first  worn  down  a  little  and  then  tallow,  oil,  bees- 
wax and  similar  substances  are  used  on  the  wheel.  This  third 
operation  is  sometimes  known  as  greasing.  Sufficiently  good 
finish  is  frequently  secured  by  the  dry  fining  operation  when 
the  wheel  is  covered  with  charcoal  and  smoothed  down  with  a 
piece  of  flint.  Most  polishers  keep  a  lump  of  pumice  stone 
handy  to  clean  the  greased  wheel  or  remove  the  glaze  from 
finished  wheels. — Grits  and  Grinds. 


An  ordinary  hand-operated  arbor  press  can  often  be  used 
in  the  job  shop  as  a  punch  press  when  a  number  of  simple 
punchings  are  required.  In  order  that  the  arbor  press  may  be 
utilized  as  a  punch  press,  it  is  necessary  to  provide  a  simple 
sub-press  provided  with  the  required  punch  and  die.  The 
sub-press  is  put  in  place  in  the  arbor  press  and  worked  by 
bringing  the  ram  down  against  the  ram  of  the  sub-press.  The 
springs  raise  the  sub-press  ram,  following  up  the  ram  of  the 
press  on  the  return  stroke.  With  this  equipment  it  is  possible 
for  an  ordinary  job  shop  to  produce  simple  punchings  at  a 
comparatively  low  labor  cost  and  with  a  very  small  investment 
in  tools. 
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MANUFACTURING    IN    THE    COUNTRIES    AT    'WAB-SOUTH    AMERICAN    RELATIONS 


MANY  people  are  asking:  What  will  be  the  status  of 
the  United  States  after  the  war?  Some  think  it  will 
retain  its  present  coniniercial  supremacy,  while  others 
think  it  will  again  allow  England  and  Germany  to  dominate 
the  markets  of  the  world.  But  the  post  war  -status  of  the 
United  States  will  depend  almost  as  much  on  matters  over 
whith  it  has  no  control  as  on  its  actions  at  this  time. 

England  owes  much  of  its  commercial  supremacy  to  the  fact 
that  during  the  reign  of  anarchy  throughout  Europe  at  the 
beginning  of  the  last  century,  every  nation  was  dependent  on 
the  factories  of  England  tor  its  supplies.  While  at  present 
the  entire  world  is  buying  supplies  from  this  nation,  It  is  not 
because  of  the  destruction  of  the  factories  of  the  other  coun- 
tries and  their  lack  of  skilled  workmen,  but  rather  because  of 
the  abnormal  demand  for  some  things  and  conditions  that 
make  it,  temporarily,  impossible  for  these  countries  to  make 
those  articles.  15ut  just  as  soon  as  peace  is  restored  there 
will  be  available  in  all  countries  well  equipped  factories  fully 
manned  with  skilled  workmen.  The  equipment  and  methods 
of  these  factories  are  most  efficient,  so  that  one  of  the 
reputed  advantages  of  the  American  factories  has  been  lost. 
How  great  has  been  this  increased  efficiency  is  shown  by  the 
fact  that  in  one  case,  though  an  extreme  one,  the  hourly  out- 
put of  a  British  machine  was  increased  from  eight  or  twelve 
to  ninety  pieces.  Besides,  the  American  manufacturer  will 
hereafter  have  to  compete  with  those  able  to  employ  large 
numbers  of  women.  In  Great  Britain  over  two  millioB  women 
are  employed  in  industries  that  formerly  employed  only  men. 
While  women  have  not  entered  as  many  new  industries  in 
France  and  the  other  belligerent  countries,  it  is  because  they 
have  always  done  work  tliat  in  tlie  United  States  and  Great 
Britain  has  been  considered  fit  occupation  for  men  only. 
Edward  K.  Stettinius,  chief  of  the  export  department  of  J.  P. 
Morgan  &  Co.,  said  recently:  "Most  of  the  reconstruction  of 
the  European  countries  now  at  war  will  be  done  by  them- 
selves when  the  war  is  ended.  Many  of  the  large  factories 
that  have  sprung  up  for  the  production  of  war  munitions  will 
be  utilized  for  other  purposes  when  the  war  is  over;  besides, 
many  of  the  men  returning  from  tlie  front  will  have  to  be 
given  employment." 

Contrary  to  the  general  opinion,  and  many  reports,  the 
belligerent  countries  are  not  rapidly  becoming  impoverished. 
While  Germany  has  not  been  able  to  send  its  products  freely 
to  the  outside  world,  before  the  British  Orders  in  Council 
went  into  effect  a  year  ago  its  exports  to  the  United  States 
were  $10,000,000  a  month.  During  the  last  half  of  1915,  it 
sent  to  the  United  .States  a  little  over  $2,000,000  worth  of  toys; 
$1,000,000  each  of  leather  goods  and  chinaware;  $500,000  each 
of  laces,  paper  and  raw  skins;  $200,000  of  furs;  $250,000  of 
photographic  papers;  $120,000  of  musical  instruments;  $241,- 
000  of  gelatine;  $100,000  of  glassware;  $13.'?.000  of  knit  goods; 
$125,000  of  clocks;  $29,000  of  books;  $10,000  of  post  cards; 
$116,000  of  chemicals  and  drugs.  Germany's  shipments  to 
this  country  still  amount  to  $1,000,000  a  month. 

While  all  limited  companies,  mining  companies,  etc.,  must 
pay  a  war  tax  of  50  per  cent  of  the  additional  profits  earned 
during  the  war,  1000  of  the  6500  companies  paid  this  tax; 
the  average  tax  for  fifty-three  of  these  companies  was  650.000 
marks.  The  Rhenish  Metal  Ware  Co.  paid  a  tax  of  5.:i00.000 
marks;  besides,  from  its  net  profils  of  9,876.619  marks,  against 
3,524,439  marks  in  1914,  it  invested  2.605,876  marks  in  se- 
curities, principally  war  loans,  and  raised  the  wages  of  its 
employes  from  5.22  to  5.8  marks  per  man  per  shift.  It  also 
increased  the  number  of  its  employes  from  14,414  to  24.000. 
The  Hirsch  Copper  &  Brass  Works  paid  a  war  tax  of  4.000.000 
marks;  besides,  it  paid  a  dividend  of  IS  per  cent,  against  a 
dividend  of  8  per  cent  for  the  past  three  years.  It  also  wrote 
off  1,490,539  marks  for  depreciation.  The  Adler-Oppeuheim 
Leather  Co.  paid  a  tax  of  3,000.000  marks;  the  Thale  Iron 
Works,   a   tax   of   1.900.000   marks;    and   the   Rheydt    Electro- 


chemical Co.  a  tax  of  1,850,000  marks,  its  net  profits  being 
3,580,592  marks,  against  385,635  marks  in  1914.  The  Gas  Ap- 
paratus &  Gas  Works  Co.,  of  Mayence,  which  has  a  capital 
of  1,080,000  marks,  had  a  net  profit  of  3,636,547  marks,  against 
33,985  marks  in  1914;  besides  paying  a  war  tax  of  1,800,000 
marks,  it  declared  a  dividend  of  125  per  cent  and  invested 
2,879,661  marks  in  the  war  loans.  The  average  dividends  of 
118  of  the  leading  raw  sugar  manufacturers  was  13.6  per  cent, 
against  8.3  per  cent  in  the  preceding  year;  this  is  the  largest 
dividend  yet  paid  in  this  industry.  The  Rhenish  Tannery 
Goods  Co.,  of  Benrath,  paid  a  war  tax  of  200,000  marks  and 
a  dividend  of  25  per  cent,  against  16  per  cent  last  year.  The 
Wiemann  Leather  Co.  paid  a  tax  of  1,400,000  marks;  the 
Neckar  Ulmer  Cycle  Co.,  2,000.000  marks;  the  Wanderer  Cycle 
Co.,  1,000,000  marks;  and  the  Durkopp  Cycle  Co.,  1.000,000 
marks.  The  Harzer  Works  at  Rubeland-Zorge  has  raised  its 
dividend  from  6  to  25  per  cent  and  paid  a  war  tax  of  425,000 
marks.  Hugo  Schneider  Co.  Metal  &  Brass  Works,  Leipsic, 
declared  a  20  per  cent  dividend,  against  a  6  per  cent  dividend 
in  1914.  The  Upper  Silesian  Railway  Metal  Co.  paid  a  10  per 
cent  dividend,  against  2  per  cent  in  1914.  The  Nlederschone- 
weide  Works,  which  began  business  in  1914,  paid  a  16  per  cent 
dividend  and  a  bonus  of  84  per  cent;  while  the  Magdeburg 
Machine  Tool  Co.,  which  also  began  business  in  1914,  paid  a 
15  per  cent  dividend.  This  spring,  the  builders  in  the  smaller 
towns  voluntarily  raised  the  wages  of  their  men;  while  the 
government,  because  of  the  enormous  profits  made  by  the 
agrarian  interests,  nearly  doubled  the  rentals  of  seven  of  its 
large  estates  in  Prussia.  If  Great  Britain  will  permit  the 
delivery  of  the  15,000  tons  of  dyes  contracted  for,  Germany 
will  have  in  this  country  an  addition  to  its  trading  balance 
here  of  $90,000,000. 

That  Germany  is  still  intent  on  seeking  all  the  commerce 
possible  is  shown  by  the  statement  of  the  Koch  Shipbuilding 
Co.,  of  Lubeck,  at  its  stockholders'  meeting,  that  it  had  enough 
orders  to  keep  its  yards,  which  will  build  ships  up  to  15,000 
tons,  busy  for  several  years.  Over  1500  persons  are  now  en- 
rolled in  the  Turkish  classes  recently  established  by  the  Ger- 
man Turkish  Society  in  thirty  German  towns.  The  forty-mile 
pipe  line  that  has  Just  been  built  between  Drohobycz  and 
Chyrow,  in  Galicia,  will  admit  of  the  movement  of  about  700 
tons  of  oil  daily.  The  number  of  German  salesmen  that  went 
to  Bergen  and  Molde,  Norway,  after  the  large  fires  there  was 
so  large  that  the  Norwegian  railways  had  to  double  the  size  of 
its  trains. 

Germany  is  constantly  seeking  new  trade  In  South  America, 
as  the  feeling  of  the  people  is  expressed  by  Count  Reventlow, 
when  he  says: 

The  economic  side  of  the  present  war  is  closely  related 
to  the  military  and  political  aspects  of  it,  more  so  than  at 
any  previous  period.  After  this  war  a  state  that  cannot 
make  sure  of  its  economic  future  by  its  own  unaided 
strength  will  practically  be  condemned  to  extinction. 
Laden  with  a  huge  burden  of  debt,  with  keener  conditions 
of  life,  and  with  the  necessity  of  providing  for  their  mili- 
tary security,  the  countries  concerned  will  not  be  able  to 
export  too  great  a  quantity  of  commodities.  It  is  there- 
fore all  the  more  necessary  for  Germany,  too.  to  make 
certain  that  she  shall  secure  the  most  stringent  guaran- 
tees for  the  free  exercise  of  everv  sphere  of  her  economic 
life. 

Germany  is  especially  interested  in  Turkish  chrome  mining, 
for  which  sixty  charters  have  been  granted.  The  Krupps  have 
purchased  two  of  these  mines  and  are  operating  two  others. 
Besides,  seventy  charters  have  been  granted  for  lead  mining, 
one  of  which  will  supply  the  entire  German  demand. 

Notwithstanding  the  enormous  army  France  has  In  the  field, 
on  May  7,  the  canal  connecting  Marseilles  with  the  Rhone,  and 
thus  giving  it  direct  water  connection  with  Havre  and  the 
North  Sea,  was  officially  opened.  Though  this  canal  Is  only 
sixty  miles  long,  five  miles  of  it  is  a  tunnel  75  feet  wide  and 
70  feet  high,  placing  this  among  the  largest  tunnels  in  the 
world.    .4s  the  canal  is  navigable  to  vessels  less  than  600  tons. 
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destroyers  and  small  warcraft  can  pass  through  It  from  the 
Mediterranean  to  the  North  Sea.  Also,  in  order  that  France 
will  lose  none  of  its  commerce,  on  May  18  President  Poincare 
signed  a  decree  creating  a  committee  to  aid  in  the  reconstruc- 
tion of  towns  and  regions  Invaded  and  affected  by  acts  of 
war.  A  large  number  of  the  textile  factories  in  the  invaded 
regions  are  now  being  operated  in  the  southern  part  of  the 
country;  it  is  doubtful  it  some  of  them  will  again  return  to 
their  former  towns.  During  April,  France  exported  33,500,000 
francs  worth  of  goods  more  than  in  the  same  month  last  year. 

England's  exports  have  not  decreased  except  in  some  things. 
The  advantage  its  merchant  marine  gives  it  in  trade  is  shown 
in  the  fact  that  British  shops  have  recently  secured  con- 
tracts for  iron  and  steel  products  from  South  American  coun- 
tries, because  of  the  difference  in  freight  rates.  On  one  in- 
quiry from  Rio  Janeiro,  a  rate  of  $40  a  ton  was  quoted  from 
Gulf  of  Mexico  ports,  while  the  freight  rate  from  British 
ports  was  only  $14  to  $15  a  ton.  Due  chiefly  to  the  diversion 
of  trade  by  the  British  blockade,  the  exports  from  the  Port 
of  London  to  the  United  States  during  the  first  four  months 
of  this  year  were  $13,000,000  more  than  for  the  corresponding 
period  last  year.  According  to  the  Board  of  Trade  returns, 
the  exports  from  England  for  April  showed  an  increase  of 
$23,240,000. 

B.  M.  Rasmusen,  U.  S.  Consul  at  Gothenburg,  Sweden,  re- 
cently said,  in  the  Swedish-American  Trade  Journal,  that, 
owing  to  the  lack  of  transportation  facilities,  high  rate  of  ex- 
change, and  economic  depression  in  Russia,  the  export  of  agri- 
cultural machinery,  petroleum  motors,  and  telephone  instru- 
ments from  Sweden  to  that  country  decreased  to  such  an 
extent  that  industrial  concerns  depending  on  such  markets 
found  it  necessary  to  retrench.  While  war  orders  were  abun- 
dant in  the  latter  part  of  last  year,  a  lack  of  raw  material, 
especially  aluminum,  copper,  lead,  tin,  celluloid,  emery,  hard- 
woods, leather  belting,  oils,  rubber,  etc.,  interfered  with  the 
production  of  the  factories.  The  lack  of  coal  also  added  to  the 
increased  cost  of  production  for  many,  but  in  most  cases  man- 
ufacturers have  been  able  to  meet  the  advanced  costs  by  ad- 
vanced prices.  As  the  freight  rate  on  coal  is  now  twice  as 
much  as  the  total  cost  of  coal,  including  the  insurance  and 
freight,  to  the  Swedish  railways,  in  1914,  plans  are  being  made 
to  utilize  the  water  power  of  the  country  to  the  fullest  possi- 
ble extent,  though  about  50  per  cent  of  all  manufactured 
products  are  now  made  in  factories  using  this  power. 

Stanley  H.  Rose,  agent  in  charge  of  the  New  York  office  of 
the  Bureau  of  Foreign  and  Domestic  Commerce,  says  that  in- 
vestigation shows  that  between  $50,000,000  and  $60,000,000  worth 
of  Russian  raw  products  could  be  used  here  annually.  Owing 
to  the  closing  of  the  Baltic  and  Black  Sea  ports,  however, 
the  Russian  Government  has  been  forced  to  restrict  the  use 
of  the  White  Sea  so  that  no  vessel  can  load  or  unload  there 
without  a  special  permit.  This  rule  applies  to  all  vessels,  ir- 
respective of  whether  they  are  carrying  goods  for  the  govern- 
ment or  not.  Application  for  space  must  be  made  to  the 
Russian  Commercial  attach^,  Mr.  Medzikhovsky,  who  cables 
the  request  to  London  and  Petrograd  and  then  reports  to  the 
shipper  the  probable  date  of  shipment.  This  restriction, 
though,  does  not  apply  to  the  Pacific  ports.  Recently  it  was 
estimated  that  nearly  $10,000,000  worth  of  goods  were  await- 
ing release  from  the  government,  for  which  only  $1,500,000 
worth  had  been  passed  upon,  and  of  these  only  $400,000  worth 
had  been  received  in  this  country. 

In  a  letter  to  Edward  N.  Hurley,  vice-chairman  of  the  Fed- 
eral Trade  Commission,  President  Wilson  said:  "If  we  are 
to  be  an  independent  factor  in  the  world's  markets,  we  must 
be  more  thorough  and  efficient  in  production.  The  encourage- 
ment of  trade  associations  and  standardization  in  better  cost- 
accounting  methods  in  our  business  concerns  will  go  a  long 
way  toward  accomplishing  this  end." 

Paul  M.  Warburg,  of  the  Federal  Reserve  Board,  on  his 
return  from  the  Pan-American  Conference  at  Buenos  Aires, 
was  enthusiastic  over  the  progress  apparent  in  the  strengthen- 
ing of  the  commercial  financial  relations  between  the  United 
States  and  the  South  and  Central  American  republics.  He 
regards  the  experience  of  the  Latin-American  business  world 


during  the  European  war  as  calculated  to  cement  commercial 
relations  with  the  United  States,  but  says  that  it  this  nation  is 
to  secure  its  proper  position  in  the  world  all  legislative  ob- 
structions that  stand  in  the  way  of  a  free  unfolding  of  its 
economic  powers  must  be  removed.  Some  of  the  countries 
visited,  he  said,  had  to  solve  difficult  problems  due  to  or  ac- 
centuated by  the  European  war.  But  these  problems  had 
produced  men  whose  sincerity  and  ability  foster  a  perfect  re- 
liance that  their  country's  fate  is  in  good  hands  and  will  ulti- 
mately be  worked  out  successfully.  He  also  said  that  almost 
all  of  these  countries  offer  wonderful  possibilities  and  the 
United  States  has  a  serious  obligation  to  lend  a  helping  hand 
to  them  in  the  development  of  their  marvelous  resources. 
There  is,  however,  strong  evidence  of  the  awakening  of  the 
American  spirit  of  enterprise  in  almost  all  of  these  countries; 
whether  in  railroading  and  developing  the  ore  lands  in  Brazil, 
in  packing  houses  in  Uruguay  and  Argentine,  In  mining  in 
Chile  and  Peru,  or  in  raising  sugar  and  tobacco  in  Cuba. 

Plans  have  been  completed  for  the  construction  on  some 
point  of  Long  Island  or  the  Connecticut  shore  of  the  highest 
tower  in  the  world  to  be  used  by  the  Federal  Holdings  Co.  in 
wireless  communication  with  a  tower  near  Buenos  Aires,  for 
which  a  concession  has  been  obtained  from  Argentine.  Efforts 
are  being  made  to  obtain  concessions  for  similar  towers  in 
Brazil,  Uruguay,  and  other  places  in  South  America.  In  addi- 
tion to  its  war  value,  intercontinental  wireless  will  be  of  great 
value  in  the  campaign  for  South  American  trade,  besides  its 
importance  in  the  direct  exchange  of  news.  As  the  cable  rate 
from  New  York  to  Buenos  Aires  is  85  cents  a  word,  the  papers 
of  Buenos  Aires  at  present  are  the  only  ones  in  South  America 
that  print  much  news  from  the  United  States.  Besides  mak- 
ing a  rate  at  least  one-third  of  this,  the  wireless  will  permit 
the  transmission  of  independent  news,  for  now  the  news  re- 
ceived in  South  American  countries  goes  very  largely  over 
lines  controlled  by  the  trade  rivals  of  America.  It  has  there- 
fore been  asserted  that  one  reason  for  the  poor  opinion  of  the 
United  States  held  by  many  South  Americans  has  been  that 
news  has  received  an  unfriendly  color  in  its  transmission 
through  European  hands  to  the  South  American  press. 

Because  of  the  lack  of  shipping  facilities  for  the  manufac- 
tured articles,  orders  have  been  placed  in  the  United  States 
for  the  equipment  for  a  complete  shoe  factory  in  Colombia, 
for  the  manufacturing  of  fencing,  telephone  and  telegraph 
wire,  and  tinware  in  Brazil,  and  a  nail  factory  in  Argentine. 
Robert  Lee  Dunn,  secretary  of  the  All-Americas  Association, 
says  that  the  people  of  Central  America  want  to  do  their  for- 
eign business  in  the  United  States  and  are  willing  to  trade 
on  a  cash  basis.  There  has  been  deposited  with  his  organiza- 
tion since  January  1,  to  be  drawn  against,  almost  $500,000 
in  gold,  besides  millions  of  dollars  of  negotiable  paper  by  buy- 
ers in  South  and  Central  America. 

In  accordance  with  its  policy  to  aid  American  countries  in 
all  parts  of  the  world,  the  National  City  Bank,  of  New  York, 
has  arranged  to  open  a  branch  in  Genoa,  Italy,  which  will  be 
under  the  direction  of  Paul  Grosjean.  Arrangements  are  also 
being  made  for  the  opening  of  banks  in  Russia.  Spain,  and 
the  Scandinavian  countries.  D.  E.  J. 


The  motor  truck  has  proved  its  worth  as  a  means  for  rap- 
idly conveying  troops  and  supplies  in  the  European  war.  and 
the  U.  S.  government  is  making  use  of  motor  trucks 
with  advantage  in  quelling  the  Mexican  trouble.  An  unusual 
order  for  trucks  was  placed  in  May  with  the  Locomobile  Co. 
of  America  by  the  government  for  thirty  three-ton  Riker 
trucks.  These  trucks  are  fitted  with  a  flanged  rim  device 
developed  by  A.  L.  Riker,  vice-president  and  chief  engineer 
of  the  Locomobile  Co.  of  America,  by  which  the  trucks  are 
converted  into  railway  motor  cars.  One  of  the  trucks  ran 
from  Columbus,  N.  M.,  to  El  Paso,  Texas,  over  the  rails  of 
the  El  Paso  &  Southwestern  Ry.  System,  a  distance  of  ninety- 
three  miles  at  the  rate  of  nineteen  miles  an  hour,  carrying 
twenty  soldiers  with  complete  equipment.  When  the  end  of 
the  run  was  reached,  the  truck  was  derailed,  the  flanged  rims 
removed,  and  the  track  was  then  ready  to  be  driven  on  a 
highway  as  usual. 
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NATIONAL  MANUFACTURING  MILLING 
MACHINE 

This  machine  is  intended  for  manufacturing  operations, 
and  it  v  ill  be  seen  that  the  desifjn  includes  features  of  both 
the  Lini  olii  and  knee  (//;«'.s'  of  milling  machines.  The  machine 
may  he  e<iuiiiiiril  for  individual  motor  drive,  with  a  cone  pulley 
for  driving  from  a  countershaft,  or  with  a  single  pulley  and 
geared  drive.  Eight  changes  of  feed  are  provided,  ranging 
from  0.007  to  0.202  inch  per  revolution.  With  the  three-step 
cone  pulley  and  two-speed  countershaft,  there  are  twelve 
changes  of  speed  ranging  from  IG  to  22Jt  revolutions  per  minute. 

The  design  of  the  No.  6  manufacturing  milling  machine 
wliich  has  recently  been  placed  on  the  market  by  the  National 
Transit  Pump  &  Machine  Co.,  Oil  City,  Pa.,  has  been  developed 
along  lines  which  enable  certain  features  of  the  Lincoln  type 
of  milling  machine  and  the  knee  type  of  milling  machine  to 
be  combined.  Two  views  of  the  machine  are  shown  in  Figs.  1 
and  2,  and  it  will  be  evident  from  these  illustrations  that  the 
vertical  position  of  the  table  remains  constant,  and  as  it  is 
carried  on  a  fixed  support,  ample  strength  may  be  easily  pro- 
vided;  combined  with  this  feature  is  the  fact  that  the  open- 


Fig.   1.     No.  G  Mnn 


facturinK   MiUinic   Machine   built   by   Nat 
Pump  &  Hachino  Co. 


side  principle  of  the  knee  type  of  milling  machine  has  been 
retained  in  the  present  design.  It  will  be  evident  that  the 
machine  is  intended  primarily  for  manufacturing  operations. 
The  column  or  main  frame  of  the  machine  is  a  box  section 
casting,  and  the  spindle  bead  is  supported  in  this  column  on 
four  separate  guides.  The  front  guides  for  the  bead  are  fin- 
ished on  their  inner  edge;  these  guides  are  of  the  narrow 
type,  having  a  ratio  of  width  to  length  of  1  to  5.  All  driving 
gears  are  of  the  spur  type  and  they  are  liberally  proportioned, 
as  regards  both  pitch  and  face  width,  to  insure  smooth  run- 
ning and  long  life.  The  gears  in  the  driving  train  and  all 
other  gears  in  the  machine  arc  made  of  machine  steel,  the 
blanks  being  press  forged.  The  machine  may  be  driven  from 
an  overhead  countershaft,  in  which  case  a  three-step  cone 
pulley  is  mounted  on  the  driving  shaft;  or  It  may  be  equipped 
with  individual   motor  drive,  for  which  purpose  a  five-horse- 


Fig.   2.     National   Milling   Machine  equipped  with  Motor  DriTe 

power  Reliance  motor  is  recommended  having  a  speed  range 
of  from  300  to  1200  revolutions  per  minute. 

For  a  two-speed  countershaft  with  speeds  of  12.5  and  500 
revolutions  per  minute,  the  available  spindle  speeds  are  16, 
20,  25,  33,  42,  54,  67,  So,  117,  139,  176,  224  revolutions  per 
minute.  There  are  two  back-gear  ratios  of  5.9  to  1  and  2.S  to  1, 
respectively.  Fig.  3  shows  a  cross-sectional  view  through 
the  back-gear  box.  Changes  are  obtained  by  the  upper  lever 
in  Fig.  1  which  controls  the  pair  of  sliding  gears  to  provide 
for  obtaining  either  of  the  two  available  back-gear  ratios. 
The  two  changes  obtained  in  this  way  are  multiplied  by  three 
by  means  of  the  cone  pulley  changes;  and  the  six  speeds  avail- 
able in  the  machine  are  again  multiplied  by  two  through  the 
use  of  a  two-speed  countershaft. 

A  cross-sectional  view  through  the  spindle  head  and  driving 
gear  connection  is  shown  in  Fig.  4.  The  spindle  is  3>i  Inches 
In  diameter  at  the  front  bearing  and  is  bored  for  No.  11 
R.  &  S.  taper.  The  bearing  is  oiled  by  a  wick  which  dips  Into 
a  reservoir  that  Is  furnished  with  an  overflow  and  a  "wash- 
out plug"  at  the  bottom.  Fig.  6  shows  a  cross-sectional  view 
of  the  table  and  saddle.  The  lower  spline  shaft  runs  direct 
from  an  inner-feed  bearing.     The  feed-gear  box  Is  driven  by 
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ndle   Head   and   Driving   Gear 


a  chain  and  means  of  adjustment  are  provided  to  take  up  any 
slack  which  may  develop  in  the  chain  after  it  has  been  in 
service  for  a  long  time;  the  feed  gear  that  drives  the  spline 
shaft  rocks  about  the  spline  shaft  gear,  allowing  i..  inch 
vertical  adjustment. 

Reference  to  the  cross-sectional  view  of  the  table  will  make 
it  evident  that  all  gears,  with  the  exception  of  the  reversing 
gears,  are  so  proportioned  that  a  speed  reduction  is  obtained. 
The  narrow  guide  principle  is  applied  to  the  table  on  the  work- 
ing side; -and  the  table  is  held  down  by  a  square  clamp  at 
the  opposite  side. 
The  feed  trip  is  of 
the  lever  type  and  is 
located  at  the  center 
of  the  front  side  of 
the  table.  Starting, 
stopping  or  revers- 
ing of  the  table  is  ac- 
complished by  one 
lever,  with  a  push- 
pin that  must  be 
pushed  in  before  ths 
direction  of  feed  can 
be  reversed.  It  will 
be  seen  firom  Fig.  1 
that  the  feed-box  is 
casfin  a  single  piece. 
The    gear    system    in  ^'S-   *•     Arrangement  of   Gearing  ii 

this  box  is  of  the  tumbler  type,  and  eight  changes  of  feed 
are  provided  by  operating  two  levers.  The  range  of  feed  is 
as  follows:  0.007,  0.010,  0.013,  0.023,  0.068,  0.0S7,  0.122  and 
0.202  inch  per  revolution  of  the  spindle.  Machines  are  also 
built  with  table  feeds  of  20,  30,  36  and  42  inches  per  minute. 

The  principal  dimensions  of  these  machines  are  as  follows: 
range  of  vertical  spindle  travel,  from  IV2  inch  to  11 14  inches 
above  the  table;  width  of  table,  13  inches;  width  of  T-slots 
in  table,  %  inch;  maximum  adjustment  of  table  in  line  with 
spindle,  12  inches;  diameter  of  over-arm,  4  inches;  diameter 
of  spindle,  3^4  inches;  diameter  of  hole  through  spindle,  1  1/16 
inch;  height  of  column  from  floor,  69  inches;  floor  space  occu- 
pied, 68  by  68  inches;  and  weight 
of  machine,  4200  pounds. 


which  is  12  inches  in  diameter.  The  head  is  elevated  through 
the  action  of  a  spiral  rack  and  worm;  the  worm  is  made  of 
bronze  and  the  rack  of  steel.  Raising  or  lowering  of  the  wheel 
head  is  controlled  by  the  same  lever  that  governs  the  table 
feed;  but  when  this  lever  is  used  to  change  the  elevation  of 
the  head,  the  clutch  is  first  released  to  disengage  the  feed 
mechanism.  The  drive  is  carried  from  the  vertical  shaft  at 
the  back  of  the  machine  to  the  wheel-spindle  by  means  of  a 
3-inch  Link  belt  which  is  entirely  enclosed  and  runs  in  oil. 
Power  to  drive  the  feed  mechanism  is  also  taken  from  the 
main  shaft  by  a  pair  of  bevel  gears.  The  length  of  table 
travel  is  conveniently  regulated  by  making  the  required  set- 
ting of  adjustable  dogs  carried  in  a  T-slot  at  the  front  of  the 
table.  There  are  three  %-inch  T-slots  in  the  top  of  the  table 
to  provide  for  securing  work  in  place;  and  any  standard  form 
of  magnetic  chuck  may  also  be  used  for  this  purpose.  Six 
changes  of  feed  are  available,  the  range  covered  being  from 
2  to  12  feet  per  minute,  which  corresponds  to  feeds  of  0.021, 
0.043,  0.049,  0.063,  0.097  and  0.142  inch  per  revolution  of  the 
spindle.  Means  are  provided  for  securing  minute  advances 
of  the  wheel  to  the  work,  the  handwheel  which  governs  this 
movement  being  graduated  so  that  it  is  possible  to  obtain  the 
required  setting  within  0.001  inch.  The  maximum  hand  ad- 
justment of  the  grinding  wheel  is  5  inches;  in  addition,  power 
feed  is  provided  for  raising  or  lowering  the  head  through  a 
greater  distance  than  is  possible  by  using  the  handwheel. 

The  spindle  is  usually  driven  at  a  speed  of  1050  revolutions 
per  minute  when  carrying  a  grinding  wheel  of  the  standard 
size  which  is  14  inches  in  diameter.  The  lower  end  of  the 
spindle  runs  in  an  adjustable  bearing  3  inches  in  diameter 

by  8  inches  in 
length;  and  the  up- 
per end  of  the  spin- 
dle is  carried  by  a 
sliding  bearing  with- 
in the  steel  sprocket 
sleeve  that  drives 
the  spindle.  This  up- 
per bearing  is  214 
inches  diameter  by 
8  inches  long.  The 
weight  and  thrust  of 
the  spindle  is  sup- 
ported on  ball  bear- 
ings. The  pull  of 
the  chain  belt  which 
drives  the  spindle  is 

Feed-box  of  National  Milling  Machine  SUDOOrted      b  V      the 

sprocket  sleeve,  the  end  of  wliicli  is  held  in  a  babbitted  bear- 
ing in  the  head;  and  in  this  way  all  belt  strain  is  adequately 
taken  care  of  without  any  tendency  to  put  an  unnecessary 
load  on  the  spindle  itself. 

The  spindle  is  hollow  and  the  supply  of  water  is  fed  through 
it  and  delivered  direct  to  the  part  of  the  work  on  which  the 
grinding  wheel  is  engaged ;  a  centrifugal  pump  delivers  a  copi- 
ous flow  of  water  in  this  manner.  At  the  back  of  the  machine 
there  is  a  large  tank  which  is  divided  into  two  parts,  one 
section  of  which  serves  to  remove  grindings  and  abrasive  dust 
from  the  water  before  it  is  again  delivered  to  the  work;  the 
other   section    of    the    tank    contains    the    filtered    water    and 


BROWN  VERTICAL  SUR- 
FACE  GRINDER 

The  vertical  surface  grinding  ma- 
chine which  forms  the  subject  of 
this  description  is  built  by  the  Reed- 
Prentice  Co.,  Worcester,  Mass.,  this 
firm  having  acquired  the  interests 
of  the  Brown  Cotton  Gin  Co.,  New 
London,  Conn.,  by  which  the  ma- 
chine was  developed.  It  will  be 
seen  that  the  grinding  head  is 
mounted    on    a    cylindrical    column 


i-sectional  View  of  the   Milling  Machine  Table  and  Saddle 
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Brown   Vertical  Surface   Grinder  built   by  Reed-Prentice  Co. 

is  connected  with  the  pump.  The  pump  is  driven  by  bevel 
gears  which  are  secured  to  their  shafts  by  friction  disks  of 
leather,  these  disks  being  tight  enough  to  drive  under  normal 
conditions,  although  they  will  slip  in  the  event  of  the  pump 
becoming  clogged,  thus  avoiding  danger  of  damaging  the 
mechanism. 

The  countershaft  used  in  connection  with  this  machine  Is 
eriuipped  with  a  driving  pulley  24  inches  in  diameter  by  6 
inches  face  width;  and  the  tight  and  loose  pulleys  are  10 
inches  in  diameter  with  a  face  width  of  G  inches.  The  coun- 
tcr.sliaft  should  be  driven  at  fiOO  revolutions  per  minute.  On 
the  machine,  there  is  a  driving  pulley  15  inches  in  diameter, 
which  carries  a  G-inch  belt;  this  pulley  runs  at  750  revolu- 
tions per  minute,  and  is  mounted  on  the  outside  of  a  bronze 
sleeve,  one  end  of  which  is  clutched  to  the  main  driving  shaft. 
Fifteen  horsepower  is  required  to  drive  the  machine.  The 
principal  dimensions  are  as  follows:  size  of  table,  12  by  78 
in(lies:  maximum  size  of  work  which  can  be  handled,  12  by 
78  liy  15  inches;  with  the  table  in  its  central  position,  the 
floor  space  occupied  by  the  machine  is  9  feet, 
8  inches  by  5  feet;  with  the  table  at  one  extreme 
of  its  travel,  the  floor  space  occupied  is  16  feet. 
2  inches  by  5  feet.  The  net  weight  of  the  ma- 
chine  is  8000  pounds. 


"STERLING"   CYLINDRICAL    GRINDER 

To  meet  the  requirements  of  manufacturing  plants  where 
grinding  operations  have  to  be  performed  on  cylindrical  work. 
Young,  Corley  &  Dolan,  Inc.,  149  Broadway,  New  York  City, 
have    placed    on    the    market    the    18    by    50    inch    "Sterling" 
grinder  illustrated  and  described  herewith.     The  machine  is 
built  in  plain  and  universal  types,  and  may  be  equipped  for 
grinding  crankshafts  and  cam-shafts;   hand  and  power  feed 
are  available  on  the  machine.    For  manufacturing  work,  hand 
feed  is  usually  preferred,  and  by  using  a  wheel  wide  enough 
for  the  work  the  grinding  operation  may  be  com- 
pleted   without   longitudinal    travel.     The   standard 
wheel  housing  on  the  machine  provides  for  taking 
a  grinding  wheel  20  inches  in  diameter  by  2  inches 
face  width;    and   special  housings  can   be  supplied 
to   accommodate   wheels   of  greater   width.     Power 
table  feed  may  be  supplied  as  an  extra  feature,  and 
can  be  provided  on  plain  machines.     The  construc- 
tion is  such  that  adjustable  stops  are  mounted  on 
a  rail  on  the  table  and  are  set  to  engage  a  lever 
which    reverses   the   feed.     The   feed   is   driven   by 
cone    pulleys    from    the    main    driving    shaft    and 
provides    three   changes;    power   cross-feed    Is   not 
provided. 

The  main  frame  of  the  machine  is  made  of  semi- 
steel  and  ribbed  to  give  the  necessary  rigidity.  The 
table  is  supported  by  one  flat  and  one  V  bearing, 
which  are  lubricated  by  automatic  oiling  rollers. 
The  table  can  be  set  over  to  grind  tapered  work 
having  a  taper  up  to  IVi  inch  per  foot.  The  grinding  wheel 
carriage  is  supported  by  one  flat  and  one  V  way  of  the  same 
form  as  those  which  carry  the  table,  and  it  is  actuated  by  a 
2'/i-inch  square-thread  screw  which  dips  into  an  oil  bath  so 
that  adequate  lubrication  is  insured.  The  wheel-spindle  is 
made  of  high-carbon  steel  and  runs  in  bronze-bushed  bearings 
which  are  provided  with  means  of  adjustment  for  wear.  Any 
length  of  work  can  be  handled  up  to  50  Inches.  For  crank- 
shaft grinding  only  one  steadyrest  is  employed,  which  is 
designed  to  take  work  up  to  3  inches  in  diameter.  The  grinder 
can  be  equipped  with  a  cam-shaft  grinding  attachment  and 
provided  with  a  mounting  for  any  master  cam  which  may  be 
required  for  the  work.  The  machine  is  driven  from  a  floor 
type  countershaft  which  does  away  with  the  necessity  of  using 
overhead  works.  This  is  convenient  in  places  where  the 
amouut  of  overhead  room  is  restricted.  Where  electric  drive 
is  employed,  a  slow-speed  motor  can  be  connected  direct  to  the 
main  driving  shaft. 


MILLER   &   CROWNINGSHIELD 
HAND  MILLING  MACHINE 

Miller  &  Crowiiingshield,  Greenneld.  Mass., 
have  added  to  their  line  a  No.  3  hand 
nulling  machine  which  is  of  similar  design 
to  the  hand  milling  machine  formerly  manu- 
factured by  this  company,  with  the  exception 
that  it  is  provided  with  an  overarm  and  out- 
board support  for  the  arbor.  The  principal  di- 
mensions of  the  No.  3  hand  milling  machine  are  as 
follows:  maximum  feed  of  table,  9  inches;  cross- 
Iced  of  saddle,  3'/4  inches;  vertical  movemen' 
of  knee.  GU  inches;  full  size  of  table,  GVi  by 
17  inches;  maximum  distance  from  table  to  cen- 
ter of  spindle,  6%  inches;  width  of  driving  belt. 
2  inches;  maximum  vise  opening.  2  inches;  and 
weight  of  machine,  oG5  pounds. 


View   of    "Sterliof"    Grinder  buill  br  Younf.   C«rle7  *  Dolas.   Inc. 
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Fig.    2.     End    Vii 


of    "Sterling"    Grinde 
Corley  &  Dolan,  Inc. 


built    by    Young, 


The  principal  dimensions  of  tliis  grinding  machine  are  a3 
follows:  diameter  of  wheel  used,  20  inches;  width  of  wheel 
used,  from  I14  to  2  inches;  speed  at  which  20-incU  wheel  is 
driven,  1000  revolutions  per  minute;  distance  from  floor  to 
center  of  driving  shaft,  10  inches;  distance  from  floor  to  cen- 
ter of  spindle,  42  inches;  power  required  to  drive  machine, 
10  horsepower;  floor  space  occupied,  6  by  10  feet;  and  net 
weight,  approximately  SOOO  pounds.  The  regular  equipment 
furnished  includes  four  work-rests;  a  pump,  water  tank,  and 
water  guard;  a  countershaft,  driving  drum,  and  bearing  hang- 
ers; and  the  necessary  wrenches  for  making  all  adjustments. 


"ESOO"   GROOVING  MACHINE 

This  is  a  special  machine  designed  Jor  milling  the  powder 
grooves  in  shrapnel  fuse  time-rings  to  a  uniform  depth,  width 
and  length;  the  design  is  such  that  the  groove  is  cut  on  a  true 
circle.  Adjustment  is  provided  for  milling  grooves  of  any 
diameter  up  to  four  inches.  The  machine  works  within  a 
limit  of  accuracy  of  0.002  inch;  and  is  capable  of  milling  the 
groove  in  a  fuse  time-ring  in  thirty  seconds. 

One  of  the  greatest  troubles  experienced  by  the  manufacturers 
of  war  munitions  since  the  opening  of  the  European  war  has 
been  the  difficulty  of  obtaining  in  shrapnel  fuse  time-rings 
powder  grooves  of  uniform  depth,  of  absolutely  true  circum- 
ference, and  with  the  length  accurate  to  0.001  inch.  The 
nature  of  this  work  and  the  fact  that  standard  machines  have 


proved  unsatisfactory  have  led  to  the  design  of  several  types 
of  fuse-ring  grooving  machines,  ranging  in  form  from  lightly 
constructed  drilling  machines,  modified  and  equipped  with 
special  attachments,  to  machines  especially  designed  for  this 
class  of  work,  many  of  which,  although  they  are  an  improve- 
ment in  some  ways,  have  been  designed  in  a  manner  more  or 
less  cumbersome  as  well  as  intricate.  In  many  cases  two 
machines  are  used,  one  for  roughing  out  and  another  for  finish- 
ing the  groove. 

Because  of  the  absolute  accuracy  required  in  the  powder 
groove  length,  depth  and  width,  which  must  be  within  limits 
of  ±  0.002  inch,  the  Walco  Mfg.  Corporation,  Providence,  R.  1., 
has  designed  a  very  simple  but  satisfactory  machine  for  mill- 
ing the  powder  groove  or  routing  the  vent  chamber  of  fuse 
rings  in  one  operation.  This  machine  will  groove  the  rings 
as  rapidly  as  one  in  thirty  seconds,  and  as  it  removes 
the  chips  as  rapidly  as  they  are  formed,  no  trouble  is  experi- 
enced by  the  chips  remaining  in  the  groove.  By  a  positive 
automatic  feed  and  stop  arrangement,  no  over-cutting  or 
under-cutting  on  the  length  of  the  groove  can  occur.  The 
depth  of  the  groove  is  milled  absolutely  uniform,  and  the  cir- 
cumference is  held  absolutely  true.  The  machine  consists  of 
two  parts,  the  head  or  chuck  frame  being  adjustable  trans- 
versely for  milling  grooves  of  any  size  up  to  4  inches  in  diam- 
eter. The  chuck  frame  rests  on  a  '/i-inch  scraped  V-guide 
and  a  2-inch  scraped  pad,  which  keep  the  head  square  with 
the  bed  of  the  machine.  Adjustment  transversely  is  accurately 
obtained  by  sliding  the  head  on  these  supports;  and  two 
%-inch  set-screws,  tightened  against  a  lug  which  projects  from 
the  head  into  an  opening  in  the  machine  frame,  rigidly  hold 
it  in  place.  After  the  required  adjustment  is  obtained,  the 
head  is  firmly  bolted  down  on  the  bed  by  two  %-inch  bolts. 
There  is  no  possible  chance  for  any  variation  in  the  diameter 
of  the  fuse-ring  groove  after  the  head  is  once  adjusted  and 
bolted  down. 

A  ■j's-inch  cutter-spindle  revolves  on  ball  bearings  in  a  3-inch 
cast-iron  sliding  sleeve  in  the  frame  casting,  and  is  provided 
with  a  bronze  taper  bearing  at  the  cutter  end,  which  main- 
tains the  cutter  absolutely  true  and  smooth-running.  Ad- 
justment is  obtained  by  lock-nuts  at  the  end  of  the  spindle. 
The  cutter  is  fed  into  the  work  by  the  action  of  a  crank  lever 
which  works  in  a  bronze  shoe  on  the  side  of  the  spindle  sleeve. 
Accurate  groove-depth  adjustment  is  obtained  by  two  lock-nuts 
at  the  rear  end  of  the  spindle  sleeve.  With  these  simple  ad- 
justments once  made,  the  machine  can  be  operated  readily 
by  unskilled  labor.  The  cutter-spindle  runs  at  5000  revolu- 
tions per  minute  and  is  driven  by  a  3-inch  tight  pulley:  the 
tight  and  loose  pulleys  run  on  a  bronze  bushing  fastened  in 
the  spindle  sleeve,  so  that  the  spindle  is  relieved  of  all  belt 
strain.  The  action  of  feeding  the  cutter  into  and  away  from 
the  work  automatically  shifts  the  belt  on  the  pulleys,  so  that 
while  the  cutter  is  not  in  the  work  the  spindle  does  not  re- 
volve; this  prolongs  the  life  of  the  bearings  and  also  permits 
the  changing  of  cutters  when  required. 

The  fuse  ring  is  rigidly  held  in  a  rapid-operating  chuck 
which  consists  of  a  steel  cup  eccentrically  grooved  at  the 
sides  and  fitted  over  a  cast-iron  faceplate,  on  which  the  work 


Fuse  Time-ring  Grooving  Machine,   showing   Arrangement 
of  Work-holding  Fixture  and   Milling  Cutter 


Partial   End    View    ol    Maihmc   illustrated   in   Fig. 
Arrangement  of  Work-spindle  Drive 
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is  clamped  by  turning  the  tup  on  pins  projecting  from  the 
faceplate.  A  slight  tap  on  the  cliuik  handle  instantly  releases 
the  cup  and  the  fuse  ring  is  taken  out.  The  chuck  is  fastened 
into  a  3-inch  spindle  12  inches  long,  and  is  revolved  according 
to  the  speed  of  operation  desired,  at  from  one  revolution  in 
thirty  seconds  up  to  one  revolution  in  seventy  seconds.  The 
drive  is  provided  by  a  worm  meshing  with  a  worm-wheel, 
and  the  power  is  transmitted  through  a  pair  of  miter  gears 
from  a  7-inch  pulley.  Accuracy  of  groove  length  is  obtained 
by  an  automatic  knock-off  stop  arrangement,  consisting  of  a 
hardened  steel  plate  at  the  end  of  a  long  release  arm,  which 
rests  on  another  hardened  steel  plate  fastened  to  the  worm 
casing.  A  1/32-inch  travel  at  the  end  of  this  release  arm 
throws  the  worm  out  of  mesh  with  the  worm-wheel,  instantly 
giving  a  positive  stop.  The  starting  point  of  the  groove  Is 
maintained  by  an  adjustable  stop,  previously  set  for  the  length 
of  groove  desired. 

In  operation,  the  ring  is  placed  in  the  chuck,  positioned  by 
a  center  pin,  the  chuck  clamped  tight  and  brought  up  against 
the  stop  by  one  movement,  the  cutter  fed  into  the  work,  and 
the  automatic  feed  engaged.  After  the  groove  is  milled,  the 
machine  stops  automatically.  The  machine  is  rigid  and  sub- 
stantial in  every  respect,  reciuiring  very  few  and  simple  ad- 
justments. Several  machines  can  be  operated  by  one  man, 
with  an  average  production  of  fifty  rings  an  hour  per  machine. 
The  finished  groove  is  cut  from  the  solid  ring  in  one  operation, 
no  finishing  cut  being  reciuired. 


ESPEN-LUCAS   SHELL  BAR  CUTTING-OFF 
MACHINE 

The  accompanying  illustration  shows  a  ( old  saw  built  by 
the  Espcn-Lucas  Machine  Co.,  Philadelphia.  I'a.,  which  is  par- 
ticularly adapted  for  use  in  shell  manufacturing  plants.  This 
machine  is  provided  with  a  special  clamping  mechanism  for 
holding  five  bars  SV3  inches  in  diameter  at  a  time.  This  spe- 
cial apparatus  may  be  taken  off  the  cutting-off  machine,  by 
the  removal  of  a  few  bolts,  and  the  machine  is  then  ready  for 
use  as  a  standard  cold-sawing  machine.  The  object  in  design- 
ing this  stock-holding  device  was  to  provide  a  radial  arrange- 
ment of  the  bars  to  be  cut  off,  so  that  the  saw  would  sever 
them  all  in  the  same  time  that  it  would  take  to  pass  through 
one  bar. 

The  stock  brackets  are  curved  so  that  the  bars  are  held 
on  an  arc  of  the  same  curvature  as  the  periphery  of  the  saw. 
One  stock  bracket  Is  held  in  a  fixed  position,  and  the  other 
is  mounted  on  a  beam  and  is  adjustable  for  the  varying  lengths 
of  bars,  by  means  of  a  hand-operated  ratchet  lever.  The  bars 
are  clamped  in  the  brackets  by  radius  clamps,  each  clamp 
being  pivoted  upon  one  of  the  two  clamping  bolts  to  enable 
them  to  swing  out  of  the  way  for  inserting  or  removing  bars. 
For  this  purpose,  it  is  only  necessary  to  loosen  the  clamps  and 
swing  them  away  from  the  second  clamping  bolt.  The  hand- 
wlieel  of  each  damp  is  so  designed  that  after  bringing  it  down 
on    the    work,    a   bar    may    be    insoripil    and    the    stock    ihcn 

tightened  firmly 

in  position. 
As  will  be  seen 

from    the    iUus- 

t  r  a  1 1  o  n  ,     the 

usual  pin  meth- 
od of  gaging  the 

lengths  to  be  cut 

off  has  been  dis- 
carded    a  n  d     a 

cam  plate  used. 

This   plate   may 

be    seen    In    the 

illustration;      It 

is     swung     into 

position    when 

the     stock     is 

moved  out  ready 

for    a    new    cut, 

niKl     swung     out  Espon-Lucas   Cold    S»w    with    Spocinl   R 


No.  2  Pneumatic  Riveter  built  by  Blomquiit-Eck  Machine  Ic  USf.  Co. 

of  the  way  while  the  machine  is  in  action.  This  special  clamp- 
ing mechanism  can  be  furnished  for  holding  three  6-inch  bars 
instead  of  five  3 '/{.-Inch  bars,  if  so  desired.  The  saw  is  fed 
at  the  rate  of  %  inch  per  minute,  and  guaranteed  production 
from  the  machine  is  forty  cuts  of  3Vj-inch  bars  per  hour. 
The  approximate  weight  of  the  machine  and  clamping  mech- 
anism is  17,000  pounds. 


BLOMQUIST-ECK  PNEUMATIC  RIVETER 
The  No.  2  pneumatic  riveting  machine  illustrated  and  de- 
scribed herewith  is  a  recent  addition  to  the  line  of  machinery 
built  by  the  BIoniquist-Eck  Machine  &  Mfg.  Co.,  203  St.  Clair 
Ave..  X.  E.,  Cleveland.  Ohio.  There  are  many  classes  of  work 
that  are  assembled  by  the  operation  of  forming  a  head  on  one 
of  the  parts,  and  on  which  this  head  cannot  be  formed  by 
compression  under  steady  pressure,  owing  to  the  distortion 
which  would  result  in  other  portions  of  the  work.  It  is  for 
performing  operations  of  this  kind  that  the  Blomciulst-Eck 
No.  2  pneumatic  riveting  machine  is  particularly  adapted. 

The  anvil  base  is  heavily  built  to  absorb  vibration,  and  the 
(losien  of  the  one-piere  bed  and  frame  gives  extreme  rigid- 
ity and  strength. 
The  hammer, 
which  is  of 
standard  design, 
is  mounted  on  a 
balanced  slide 
provided  with  a 
tapered  gib  ad- 
justment, and 
there  is  a  verti- 
cal movement  of 
4  Vi  inches  for 
the  slide.  The 
hammer  set  is 
revolved  by  a 
belt  from  the 
pulley  at  the 
side  of  the  ma- 
chine,    from 

ttint  off   Five    Shell   Blanki  at  a  Time  whIch    power    iS 
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transmitted  through  bevel  gears  to  the  verti- 
cal drum.  A  flat  belt  from  this  vertical  drum 
drives  a  pulley  on  the  hammer,  thus  causing 
the  hammer  set  to  revolve.  The  face  of  the 
set  is  cut  away  in  order  to  make  the  blow 
more  effective. 

The  movement  of  the  hammer  slide,  as  well 
as  the  admission  of  air  to  the  cylinder,  is  con- 
trolled by  a  foot-treadle,  so  that  both  of  the 
operator's  hands  are  left  free  to  handle  the 
work.  The  cam  on  the  right-hand  side  of  the 
machine  is  adjustable  so  that  admission  of  air 
can  be  controlled  in  this  way.  This  pneumatic 
riveting  machine  is  especially  adapted  for  the 
performance  of  riveting  operations  on  auto- 
mobile wheel  rims,  and  the  anvil  base  can 
be  designed  to  serve  the  purpose  of  a  "horn" 

if    so     desired.       The    depth     of    throat     is     9y  rig.  2.    Opposite  side  of  Johnston  &  Jennings  Lathe,  showing  Arrangement  of  Single  PuUey  Drive 

inches,  and  the  maximum  distance  from  the  anvil  base  to  the 
face  of  the  hammer  is  7  inches. 


JOHNSTON  &  JENNINGS  LATHE 


"SIMPLEX"  HEAVY-DUTY  LATHE 

The  heavy-duty  single-purpose  lathe  which   forms  the  sub- 
ject of  this  description  is  manufactured  by  the  Cleveland  Ma- 
chinery &  Supply  Co.,  Cleveland,  Ohio,  and  is  made  in  three 
sizes,  viz.,  26%-inch  swing  with  a  12-foot  bed;   20-inch  swing 
with  a  10-foot  bed;  and  16-inch  swing  with  an  8-foot  bed.    Any 
of  these  sizes  may  be  furnished  with  a  bed  of  additional  length, 
if  so  desired.    It  will  be  evident  from  the  illustration  that  the 
outstanding    features    of    these    machines    are    strength    of 
construction   com- 
bined with  ample 
power  for  the  per- 
formance of  heavy 
manufacturing 
operations.     The 
lathe   is   well 
adapted   for   shell 
manufacture,   and 
special    attach- 
ments may  be  fur- 
nished    for     han- 
dling work  of  this 
kind.      The    illus- 
tration    shows     a 
26iA-inch  machine 
with  the  tailstock 
removed    and    a 
special   carriage 
substituted    to 
adapt     the     ma- 

rhinp   for   thn   npr  "Simplex"   Heavy-duty  Single-purpose   Lathe   built   by   Cleveland   Machinery  &  Supply  Co 

formance  of  heavy  shell  boring  operations.    Kellogg  &  Co.,  120 
Broadway,  New  York  City,  are  selling  agents  for  this  machine. 


Fig.    1.     Johnston    &    Jennings    20-inch    Manufacturing    Lathe    built    with    8-    or    10-foot    Bed 


The  accompanying  illustrations  show  front  and  rear  views 
of  a  20-inch  manufacturing  lathe  recently  placed  on  the  mar- 
ket by  the  Johnston  &  Jennings  Co.,  Cleveland,  Ohio.  When 
so  desired,  this  machine  may  be  furnished  with  a  six-hole 
turret;  and  the  oil  pump  on  these  turret  lathes  delivers  the 
oil  through  the  base  of  the  turret  to  the  individual  turret  tools. 
As  the  machine  is  intended  for  manufacturing  work,  a  suffi- 
cient range  of  speeds  is  provided  by  a  single  pulley  drive  and 
double  back-gears,  having  ratios  of  5  to  1  and  6  to  1.  The 
driving  pulley  is  mounted  on  the  back-gear  shaft  and  provided 
with  an  expanding  clutch  which  is  operated  by  the  upper  of 
two  hand-levers  which  will  be  seen  at  the  front  of  the  head- 
stock  in  Fig.  1.  This  lever  provides  for  starting  or  stopping 
the  drive,  as  required.  Between  the  two  sets  of  gears  on  the 
spindle,  there  are  positive  tooth  clutches  which  are  controlled 
by  the  lower  of  the  two  hand-levers  on  the  head.  This  lever 
can  be  set  in  the  neutral  position  in  order  to  disengage  both 

sets  of  gears ;  and 
by  throwing  it  to 
the  right  or  left, 
either  of  the  two 
sets  of  gears  may 
be  engaged  ac- 
cording to  the 
speed  which  is  re- 
quired. When  one 
set  of  gears  is  en- 
gaged, the  other 
is  idle,  and  vice 
versa.  It  will  be 
seen  that  the  feed- 
rod  is  driven  by  a 
two-step  cone  pul- 
ley, mounted  on  the  end  of  the  spindle,  and  in  this  way  two 
changes  of  feed  are  provided. 

Other  features  of  the  machine  are  so  sim- 
ple that  they  will  be  readily  understood  by 
-^       reference  to  the  illustration;  but  attention 
—J^^^^^mSf\      may  be  called  to  the  fact  that  the  design 
'^S^^^^^^Hvjj      has  been  worked  out  along  extremely  sim- 
^^^^^^HV^  pie  lines,  and  that  all  parts  of  the  machine 
S^i^^l^^^^^H^        are    made    very    heavy,    so    that    ample 
S^^^^^^mmm         strength  is  provided  to  handle  the  heaviest 
classes  of  manufacturing  operations.     The 
principal   dimensions   of   the   machine   are  ■ 
as  follows:   distance  between  centers  for  a 
lathe  with  an  S-foot  bed,  36  inches;  number 
of  feed  changes,  2;  available  rates  of  feed. 
1   IG  inch  and  1/20  inch  per  revolution  of 
the   spindle;    swing   over   bed,    20    inches; 
swing  over  tool-slide,  10  inches.     This  ma- 
chine   is   built    with    8-   and    10-foot    beds, 
according    to    the    requirements    of    the 
work. 
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Engine    Lathu    built    in    18-,    20-.    24-    aii.l  28in( 

CHARD   ENGINE   LATHES 


The  Chard  Lathe  Co.,  Newcastle,  Ind.,  is  now  building  engine 
lathes  In  18-,  20-,  24-  and  28-inch  sizes.  These  machines  can 
be  provided  with  a  tour-step  cone  pulley  and  single  back-gears 
or  with  a  three-step  cone  pulley  and  double  back-gears;  and 
they  are  built  with  quick-change  and  semi-quick-change  gear- 
boxes. A  taper  attachment  will  be  furnished  when  re- 
quired, as  well  as  a  compound  turret  tool-block  and  front 
and  rear  tool-blocks.  All  parts  and  attachments  for  the  Chard 
lathe  are  interchangeable,  so  that  new  parts  may  be  provided 
at  any  time  with  the  assurance  that  they  will  fit  without  the 
necessity  of  hand  work. 

The  spindle  bearings  are  lined  with  an  alloy  composed  of 
86  per  cent  tin,  7  per  cent  antimony,  and  7  per  cent  copper. 
The  spindle  is  made  of  steel  of  the  following  analysis:  0.45 
to  0.55  per  cent  carbon;  0.50  to  0.60  per  cent  manganese; 
0.03  per  cent  phosphorus;  0.035  per  cent  sulphur,  and  0.20 
per  cent  silicon.  The  spindles  are  machined  from  forgings 
which  are  hammered  down  from  6-inch  billets;  after  the  forg- 
ing operation,  the  steel  is  thoroughly  annealed,  then  reheated 
to  a  temperature  of  from  1525  to  1550  degrees  F.  and  quenched 
in  water;  after  this  heat-treatment,  the  forgings  are  re- 
annealed  at  a  temperature  of  from  1225  to  1250  degrees  F. 
The  rack  is  made  of  0.40  to  0.50  per  cent  carbon  steel.  The 
tops  of  all  Chard  lathe  beds  are  chilled  so  that  the  metal  is 
20  per  cent  harder  at  the  top  than  the  surface  of  any  part 
sliding  on  the  bed.  The  top  of  the  lathe  bed  is 
chilled  to  a  depth  of  over  %  inch  below  the 
bottom  of  the  V,  which  gives  a  degree  of  hard- 
ness that  insures  the  maintenance  of  perfect 
alignment  of  the  bed.  All  castings  are  pickled 
and  sandblasted  before  being  machined. 

The  cross-feed  and  compound  rest  are  provided 
with  large  graduated  collars  reading  to  0.001 
inch;  and  the  figures  are  large  and  distinct  so 
that  they  may  be  easily  read.  The  dovetail  on 
the  carriage  is  inverted  in  order  to  obtain  greater 
strength  through  the  bridge.  The  carriage  is 
provided  with  shear  wipers  and  an  oiling  device 
which  is  an  integral  part  of  the  carriage.  The 
movement  of  the  carriage  on  the  bed  is  perfectly 
free  and  requires  only  a  slight  exertion  on  the 
part  of  the  operator.  The  cross-feed  and  com- 
pound rest  move  in  a  similar  manner.  This  ease 
of  movement  is  brought  about  by  accurate  align- 
ment and  accurate  fitting  of  all  parts  of  the 
lathe.  The  apron  has  a  double  bearing  for  all 
studs  due  to  the  double-plate  type  of  construc- 
tion. AH  bearings  In  the  back-plate  are  oiled 
from  one  oil  hole  in  the  top  of  the  carriage,  and 
there  are  no  gears  running  on  fixed  studs. 


Particular  attention  is  called  to  the 
fact  that  the  handles  on  the  hand- 
wheel  on  the  apron  and  cross-feed 
crank  are  made  in  such  a  way  that 
the  hand-grips  do  not  revolve  in  the 
operator's  hand.  These  grips  revolve 
on  fixed  studs  so  that  the  operator  is 
enabled  to  take  a  firm  hold  of  either 
handle  and  turn  it  without  the  handle 
slipping  around  in  his  hand.  The  ac- 
tion is  somewhat  similar  to  that  of  the 
familiar  bit  brace  used  by  carpenters, 
where  it  will  be  recalled  that  the 
wooden  handle  rotates  on  the  brace 
without  itself  turning  in  the  work- 
man's hands. 

The  legs  have  a  three-point  bearing 
which  does  away  with  all  possibility 
of  springing  the  bed  when  the  legs  are 
bolted  In  place.  The  tallstock  is  grad- 
uated to  provide  for  setting  it  over  for 
taper  turning  operations;  and  the 
faceplate  on  the  headstock  is  made 
h  Sizes  by  Chard  Lathe  Co.  exceptionally    heavy,    a    large    and    a 

small  faceplate  being  furnished  as  part  of  the  regular  equip- 
ment. All  Chard  lathes  are  designed  on  "Safety  First"  prin- 
ciples, the  gears  and  other  dangerous  mechanisms  being  com- 
pletely enclosed  to  provide  for  the  safety  of  the  operator. 


ESPEN-LUCAS  RAIL-ENDING  MACHINE 

In  the  manufacture  of  rails,  it  is  customary  to  size  them 
to  uniform  length  by  milling  off  the  excess  stock  from  the 
end.  For  the  performance  of  this  operation,  the  Espen-Lucas 
Machine  Co.,  Philadelphia,  Pa.,  has  brought  out  a  rail-ending 
machine  which  is  shown  in  the  accompanying  illustration. 
This  machine  was  developed  for  the  sole  purpose  of  facing 
the  ends  of  rails  of  any  weight  up  to  150  pounds  to  the  foot. 

The  machine  is  of  comparatively  simple  construction.  Upon 
the  heavy  base,  the  spindle  is  mounted  in  large  bearings; 
and  at  one  end  of  the  spindle  Is  mounted  the  cutter-head  that 
carries  an  IS-inch  three-blade  face-mill  of  patented  construc- 
tion. At  the  rear  or  driving  end,  there  Is  a  large  worm-wheel 
and  worm  that  are  driven  by  the  fifteen-horsepower  motor  that 
may  be  seen  at  the  side  of  the  machine.  It  is  evident  that  on 
a  machine  of  this  type,  the  thrust  is  very  great,  and  on  this 
Espen-Lucas  rail-ending  machine,  it  is  taken  on  a  roller  thrust 
bearing  of  large  diameter. 

The  spindle  Is  provided  with  a  4-Inch  longitudinal  travel; 
the  feed  is  of  a  friction  type,  and  there  is  a  hand-feed  wheel 
that  may  be  seen  at  the  left  of  the  machine  for  bringing  the 
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cutter-heaU  up  to  the  starting  point  of  the  cut.  The  power  feed 
is  at  the  rate  of  1  inch  per  minute.  The  approximate  weight 
of  the  machine  is  17,000  pounds. 


HARRIS  RIFLE  SIGHT  LEAF  NOTCHING 
MACHINE 

The  rear  sight  leaf  of  the  Russian  military  rifle  has  ten 
irregularly  spaced  notches  cut  in  each  ol  its  reinforced  edges. 
As  the  accuracy  of  the  rifle  is  dependent  upon  the  precision 
with  which  these  notches  are  cut,  it  is  apparent  that  the  great- 
est care  must  be  taken  in  the  performance  of  this  operation. 
The  limit  of  accuracy  is  O.OOl  inch  over  the  entire  length  of 
the  sight  leaf.  To  attain  this  result  and  to  enable  the  work 
to  be  done  as  rapidly  as  possible,  the  special  machine  described 
in  the  following  article  loas  developed.  One  operator  can  look 
after  several  machines,  and  the  rate  of  production  is  unusually 
high. 

The  rear  sight  leaf  of  the  Russian  military  rifle  is  supported 
on  a  hinge  in  order  that  the  sight  may  be  set  in  the  proper 
position  to  get  the  required  elevation  tor  the  muzzle  of  the 
rifle  for  any  desired  range.  This  rear  sight  leaf  is  of  a  rather 
peculiar  form,  being  curved  to  a  radius  of  about  16  inches 
and  having  twenty  irregularly  spaced  notches  cut  in  the  rein- 
forced edges  at  an  angle  of  45  degrees.  There  are  ten  of  these 
notches  on  each  side  of  the  sight  leaf  and  they  are  V-shaped. 
Owing  to  the  fact  that  the  accuracy  of  the  finished  rifle  is  de- 
pendent upon  the  precision  with  which  these  notches  are  cut 
in  the  rear  sight  leaf,  it  is  necessary  for  the  spacing  to  be  as 
accurate  as  possible. 

Various  methods  have  been  tried  for  doing  this  work,  and 
the  most  successful  attempt  to  use  a  standard  machine  was 
made  with  a  punch  press  equipped  with  a  tool  tor  cutting  ten 
notches  on  one  side  of  the  sight  leaf  at  a  time.  Using  a  solid 
toothed  tool  and  a  special  work-holding  device  on  the  bolster 
of  the  press,  which  was  provided  with  a  slide  to  be  operated 
by  hand,  it  was  found  possible  to  accomplish  the  desired  re- 
sult, although  the  method  left  a  great  deal  to  be  desired.  One 
of  the  obvious  defects  was  that  the  mechanism  was  operated 
by  hand,  and  hence  there  was  danger  of  the  operator  moving 
the  work  at  the  wrong  time.  A  more  serious  defect  lay  in  the 
difliculty  of  making  a  solid  tool  and  holding  the  required  rela- 
tion between  the  positions  of  the  ten  irregularly  spaced  cut- 
ting teeth  during  the  time  that  the  tool  was  being  hardened. 
As  the  limit  on  the  location  of  the  notches  in  the  rifle  rear 


Fig. 


Sight  Leaf  Bhowing  Notches  cut  by 
Machine  in  View  at  I.«ft 


Harris   Machine   for  notching  Rear  Sight  Leaf  of  Russian 
Military  Riflo 


sight  leaf  is  0.001 
inch  for  the  total 
length  of  the  sight, 
it  will  be  apparent 
that  this  was  a  par- 
ticularly difficult 
problem  to  solve. 

With  the  view  of 
developing  a  more 
efficient  method  of 
handling  this  work, 
the  H.  E.  Harris 
Engineering  Co., 
1041-1055  Broad  St., 
Bridgeport,  Conn., 
recently  brought 
out  the  special  ma- 
chine illustrated 
and  described  here- 
with. Owing  to  the 
delicate  nature  of 
the  work  and  the  pe- 
culiarities of  its  de- 
sign, and  as  the  clearance  in  which  the  tools  have  to  work  is 
very  small,  the  machine  had  to  be  carefully  designed  with  the 
view  of  eliminating  backlash  in  the  reciprocating  parts.  Pro- 
vision also  had  to  be  made  for  taking  up  any  lost  motion  which 
is  likely  to  develop  as  the  result  of  wear. 

At  the  top  of  the  machine,  opposed  to  each  other  and  in- 
clined at  angles  of  45  degrees  to  the  vertical  center  line,  there 
are  two  slides  or  rams  somewhat  similar  in  design  to  the  ram 
of  an  ordinary  shaper.  Special  tool-holders  are  mounted  on 
these  rams,  which  carry  tools  for  cutting  the  notches  in  both 
sides  of  the  rifle  sight  leaf  at  the  same  time.  The  tool-holders 
which  carry  the  tools  used  for  this  purpose  must  be  very 
carefully  made,  the  same  precision  being  required  as  in  the 
manufacture  of  high-grade  gages.  All  of  the  tool-holders  must 
be  made  of  exactly  the  same  dimensions  so  that  they  are  in- 
terchangeable with  any  other  tool-holders  that  are  used;  and 
each  machine  is  supplied  with  an  extra  set  of  tools  and  hold- 
ers so  that  there  will  be  no  interruption  of  the  work  while 
tools  are  being  ground  other  than  that  involved  in  making  a 
change  of  tools. 

The  actual  working  time  of  the  machine  on  each  part  is 
less  than  five  seconds.  The  machine  runs  very  slowly  and 
develops  no  vibration.  The  average  speed  of  the  tool  is  about 
six  feet  per  minute,  but  during  the  actual  cutting  opera- 
tion it  is  much  slower  than  this,  as  the  cutting  is  done 
during  the  time  that  the  crank  is  going  over  the  dead  center. 
When  grinding  the  tools,  they  are  merely  set  out  a  little 
further  by  means  of  adjusting  screws  in  the  tool-holder,  after 
which  the  entire  set  of  tools  is  ground  at  the  same  time,  the 
surface  grinder  on  which  the  work  is  done  being  equipped  with 
a  special  fixture  for  this  purpose.  An  idea  of  the  efficiency 
with  which  this  special  rifle  sight  leaf  notching  machine  oper- 
ates will  be  gathered  from  the  fact  that  the  output  is  said  to 
be  equivalent  to  that  of  eight  men  operating  standard  punch 
presses  and  tools  of  the  type  referred  to  in  a  previous  para- 
graph. In  replacing  broken  or  worn  out  tools  in  different 
tool-holders,  it  Is  merely  necessary  to  replace  the  individual 
tools  as  they  are  worn  out,  and  the  original  accuracy  of  the 
set-up  is  not  in  any  way  affected  by  the  substitution  of  one  or 
more  new  tools  in  the  set. 

The  work  is  held  between  vise  jaws  on  top  of  the  vertical 
slide  which  will  be  seen  at  the  center  of  the  machine.  This 
is  operated  automatically  w-hile  the  notches  are  being  cut  in 
the  leaf  by  means  of  a  crank  motion,  and  a  fine  tooth  ratchet 
to  elevate  the  slide.  As  soon  as  the  crank  has  passed  the  high- 
est part  of  its  cycle,  the  cut  has  been  made  to  the  required 
depth.  The  mechanism  is  then  automatically  released  and  the 
operator  lowers  the  vertical  slide  to  the  bottom  of  its  travel 
by  means  of  a  crank  handle  at  the  front  of  the  machine,  after 
which  the  work  is  released  from  the  vise  jaws  by  turning  a 
small  crank.  A  new  blank  is  then  set  in  the  vise,  secured 
in  place  and  the  machine  is  ready  to  perform  the  next  cycle  of 
operations. 
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As  the  relation  between  the  positions  of  the  hinge  hole  in 
the  sight  leaf  and  the  notches  cut  at  each  side  of  this  leaf 
must  be  uniform,  it  will  be  seen  that  great  care  must  be  taken 
to  have  the  two  tool-slides  and  the  vertical  slides  which  carry 
the  work  set  in  exactly  the  proper  relation  to  each  other.  This 
calls  for  fine  workmanship  in  making  the  machine  and  the 
provision  of  means  for  taking  up  any  wear  which  may  develop 
after  the  machine  has  been  in  use  tor  some  time.  Individual 
means  of  adjustment  are  provided  for  regulating  the  depth  of 
.stroke  on  both  the  cutting  slides  and  the  height  of  the  work- 
holding  slide.  These  adjustments  are  very  accurate,  but  the 
moans  provided  on  the  machine  enable  them  to  be  made  very 
rapidly. 


DAVENPORT   HAND   MILLING  MACHINE 

The  Davenport  Mfg.  Co.,  Meadville,  Pa.,  is  now  building  a 
heavy-duty  hand  milling  machine,  which  is  illustrated  and 
described  herewith.  The  table  of  this  machine  has  a  longi- 
tudinal movement  of  6  inches  with  one  setting  of  the  hand- 
lever,  and  a  total  range  of  feed  of  16  inches.  The  transverse 
movement  of  the  saddle  is  6V2  inches  and  the  vertical  move- 
ment of  the  knee,  19  inches.  The  table  has  a  working  surface 
of  24%  by  8  inches  and  is  furnished  with  a  %-inch  T-slot. 
Adjustable  stops  provide  for  limiting  the  movement  of  the 
table  in  either  direction. 

The  spindle  is  made  from  a  crucible  steel  forging  and  runs 
in  bronze-bushed  bearings  which  are  provided  with  means  of 
compensation  for  wear.  The  spindle  is  2'/i  inches  in  diameter 
and  the  socket  is  bored  No.  10  B.  &  S.  taper.  The  nose  of  the 
spindle  is  2Vi  inches  diameter,  and  it  is  threaded  with  ten 
right-hand  threads  per  inch.  A  ■;i-inch  draw-back  screw  pro- 
vides for  holding  the  arbor  in  place.  The  knee  is  heavily  con- 
structed and  accurately  scraped  to  fit  the  bed  and  saddle; 
and  a  telescopic  screw  is  used  to  afford  the  required  vertical 
movement  without  the  necessity  of  cutting  a  hole  through  the 
floor  to  accommodate  the  lower  end  of  the  screw  when  the 
knee  is  in  its  lower  position.  The  overhanging  arm,  which 
is  made  of  steel,  is  3Vi  inches  in  diameter;  and  the  under  side 
of  this  arm  is  6%  inches  from  the  center  of  the  spindle.  An 
arbor  1  inch  in  diameter  by  7'o  inches  in  length  under  the 
nut  is  furnished  as  part  of  the  equipment  of  the  machine. 
The  arbor  support  is  bronze-bushed. 

Micrometer   adjustment    is   furnished   for   the   vertical    and 

horizontal  feed- 
screws, by  collars 
which  are  graduated 
to  0.001  inch.  The 
oil  pot  which  has  a 
capacity  of  two 
quarts  is  supported 
by  an  adjustable 
bracket  and  is  fitted 
with  a  stop-cock.  It 
will  be  seen  that  the 
machine  is  driven  by 
a  three-step  cone  pul- 
ley which  carries  a 
belt  2V>  inches  in 
width.  A  two-speed 
countershaft  is  used, 
which  should  provide 
speeds  of  125  and 
1G5  revolutions  per 
minute.  The  clutch 
pulleys  are  self-oil- 
ing, these  pulleys  be- 
ing 10  inches  In  di- 
ameter by  3  Inches 
face  width.  The 
floor  space  occupied 
Is  46  by  46  Inches, 
which  includes  the 
limit  of  table  travel; 
and  the  weight  of  ma- 
chine Is  1200  pounds. 


Hi'atry-duty   Hand    MiUlnr   Huchino 
Davenport  Ml'g.   Co. 


WESTINGHOUSE  INDUCTION  MOTORS 

To  meet  the  requirements  of  severe  intermittent  service  with 
varying  conditions  of  speed,  the  Westinghouse  Electric  &  Mfg. 
Co.,  East  Pittsburg,  Pa.,  has  recently  developed  a  line  of  Type 
CI  slip  ring  induction  motors.  These  motors  are  especially 
adapted  for  use  on  heavy-duty  cranes  or  hoists,  draw-bridges, 
roller  lift  bridges,  railway  turntables,  transfer  tables  and  sim- 
ilar installations.  They  are  made  in  sizes  ranging  from  IV2 
to  200  horsepower,  for  operation  on  25-  or  60-cycle  two-  or 
three-phase  circuits  of  220  or  440  volts. 

The  frames  of  the  smaller  sizes  are  made  up  of  steel  lamina- 
tions riveted  between  forged  steel  housings;  and  in  the  larger 
sizes  the  frames  are  made  of  rolled  open-hearth  steel.  The 
brackets  are  of  cast-iron  with  reinforcing  ribs  to  insure  rigid- 
ity and  perfect  alignment  of  the  bearings  at  all  times.  The 
bearings  are  of  the  oil-ring  type;  and  the  steel  brush-holders 
are  supported  by  and  insulated  from  the  bracket  which  is 
opened   to  permit  of  inspection  and   renewal  of  the  brushes. 

The  rotor  is  small 
in  diameter,  thus  re- 
ducing the  flywheel  ef- 
fect. This  feature,  to- 
gether with  perfect 
balance  and  secure  at- 
tachment of  the  wind- 
ings, makes  these  mo- 
tors especially  adapt- 
ed for  frequent  start- 
ing, stopping,  and  re- 
versing. The  shaft  Is 
of  axle  steel  and  can 
be  removed  from  the 
rotor  without  disturb- 
ing the  windings.  The 
running  torque  of  these  motors  is  the  maximum  obtainable, 
and  the  starting  and  pull-out  torques  in  all  motors  exceed 
twice  the  full-load  torque.  They  are  so  constructed  that  In 
case  of  accident  repairs  can  be  quickly  made;  and  maximum 
strength  is  obtained,  while  weight  and  over-all  dimensions 
have  been  reduced  to  a  niininnim. 

ACME  THREADING  DIE  CHASER  GRINDER 
The  threading  die  chaser  grinder  illustrated  and  described 
herewith  is  a  recent  addition  to  the  line  of  the  Acme  Ma- 
chinery Co.,  Cleveland,  Ohio.  It  will  be  seen  that  the  machine 
is  of  the  single  wheel  type,  and  adjustment  Is  provided  which 
enables  all  sizes  of  dies  to  be  ground  with  the  same  wheel, 
thus  avoiding  the  necessity  of  changing  grinding  wheels  for 
sharpening  various  sizes  of  chasers,  and  saving  the  cost  of 
extra  wheels.  The  grinding  wheel  used  on  the  machine  Is 
6  Inches  In  diameter  by  14  Inch  face  width.  The  correct  angles 
for  the  die  throat  are  obtained  by  moving  the  die-slide  and 
die-holder  to  the  proper  positions,  as  indicated  by  graduated 
plates  on  the  slide  base  and  die-holder.  The  setting  Is  quickly 
and  easily  made. 

There  is  a  point  in  the  grinding  of  die  chasers  which  Is 
not  very  clearly  understood.    In  regrinding  a  threading  chaser. 


Fi(.  S.     WeatinfhouM  10-H.P.  Motor  of 

Typo    •taown    in    Fig.    1.    but    with 
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it  is  essential  that 
tlie  entrance  or 
throat  be  not  un- 
necessarily enlarged, 
but  the  throat  angle 
should  be  reduced. 
This  is  not  always 
done,  with  the  result 
that  the  greatest  ef- 
ficiency Is  not  ob- 
tained from  the 
chasers.  Another 
point  is  to  have  all 
the  chasers  in  any 
one  particular  head 
with  the  same  throat 
angle  and  starting 
at  the  same  point. 
This  is  made  possi- 
ble by  the  Acme  die 
grinder,  due  to  the 
design  of  the  fixture 
in  which  the  chasers 
are  set  for  grinding. 
The  wheel-spindle 
is  made  of  crucible 
steel  and  runs  in 
bronze  -  lined  bear- 
ings. The  die-slides 
are  carefully  scraped 
to  fit,  and  gibs  are 
provided  to  afford 
means  of  compensa- 
tion for  wear.  The 
Acin.  Till,  .uimi;  Diu  I.  h.iser  Grinder  work  Is  moved  Verti- 

cally to  the  grinding  wheel  by  means  of  a  hand-screw  located 
beneath  the  slide,  and  horizontally  to  the  grinding  wheel  by 
a  hand-lever.  The  principal  dimensions  of  the  machine  are 
as  follows:  size  of  driving  pulley,  8  inches  in  diameter  by 
1%  inch  face  width;  size  of  tight  and  loose  pulleys,  4  inches 
in  diameter  by  1%  face  width;  speed  of  countershaft,  1000 
R.  P.  M.;  speed  of  grinding  wheel  spindle,  4000  R.  P.  M.; 
floor  space  occupied  by  machine,  23  by  20  inches;  and  net 
weight,  200  pounds.  The  equipment  furnished  includes  a 
countershaft,  two  grinding  wheels,  and  the  necessary  wrenches. 


ACME  TURRET  TYPE  BOLT  POINTER 

The  feature  of  particular  interest  on  the  bolt  pointer  illus- 
trated herewith,  made  by  the  Acme  Machinery  Co.,  Cleveland, 
Ohio,  is  the  indexing  turret  which  is  provided  so  that  the 
machine  can  be  kept  in  practically  continuous  operation.  The 
work  is  placed  in  holders,  eight  of  which  are  carried  in  the 


top  face  of  the  turret  which  is  indexed  automatically.  When 
the  work  Is  indexed  into  the  working  position,  it  is  clamped 
by  a  fulcrum  lever  over  the  top  of  the  turret,  that  comes 
into  action  on  the  work  as  the  turret  slide  advances.  The 
machine  is  provided  with  a  three-step  cone  pulley,  so  that 
suitable  speeds  can  be  obtained  for  different  diameters  and 
materials.  The  foot-lever  shown  on  the  right-hand  side  is  for 
stopping  and  starting  the  turret,  which  is  done  through  a 
clutch.  When  the  machine  has  been  properly  set  up,  the  foot- 
lever  is  depressed  and  held  down  by  means  of  a  catch  until 
it  is  necessary  to  stop  the  machine  in  case  of  accident  or  for 
some  other  emergency.  The  operator  is  merely  required  to 
load  the  work  into  the  turret  as  the  bolts  are  automatically 
ejected. 


ACME  DUPLEX  NUT  BURRING  MACHINE 

The  nut  burring  machine  which  forms  the  subject  of  this 
description  and  which  is  a  recent  product  of  the  Acme  Ma- 
chinery Co.,  Cleveland,  Ohio,  was  designed  to  remove  the  burrs 


Turret   Type   Bolt   Pointer   built   by   Acme    Machinery   Co. 


Two-spindle  Nut  Burring  Machine  built  by  Acme  Machinery  Co. 

from  both  square  and  hexagon  hot-pressed  nuts.  The  work  is 
placed  in  the  feed  chutes  by  hand,  after  which  the  operation 
is  automatic  as  regards  feeding  the  blanks  to  the  spindles, 
performing  the  burring  operations  and  ejecting  the  finished 
nuts.  The  mechanism  is  enclosed  in  the  bed  of  the  machine 
where  it  is  thoroughly  protected  from  dust  and  grit;  but  the 
design  has  been  worked  out  in  such  a  way  that  all  parts  of  the 
mechanism  are  readily  accessible.  The  shafts  and  gears  are 
made  of  steel,  and  the  bearings  are  bushed  with  bronze.  Lu- 
brication is  afforded  by  pipes  leading  to  each  bearing. 

The  nut  feeding  mechanism  is  simple  and  positive  in  its 
action.  The  nuts  slide  down  the  feed  chutes  to  the  burring 
plate  which  carries  them  under  the  spindles.  If  for  any  reason 
a  nut  gets  stuck,  a  spring  release  mechanism  causes  the  feed 
to  stop;  but  the  feed  will  start  again  automatically  as  soon 
as  the  nut  is  free.  Each  cutter-head  carries  three  cutters 
arranged  so  that  they  may  be  easily  removed  for  dressing. 
These  heads  are  adjusted  to  the  work  by  means  of  hand-screws 
located  at  the  top  of  the  machine.  The  cutters  are  held  against 
the  work  by  the  weight  of  the  spindle  and  head,  assisted  by  a 
spring  which  allows  the  cutter  to  rise  and  thus  prevents  dam- 
age in  case  a  nut  of  unusual  thickness  is  fed  into  the  machine. 
The  spindles  are  provided  with  ball  thrust  bearings,  and  are 
lifted  by  cams  cut  in   the  side  of  the  driving  worm-wheels. 


June,  1916 


MACHINERY 


913 


The  drive  is  through  a  three-step  cone  pulley  from  which  power 
is  transmitted  through  bevel  gears  to  the  worms  and  worm- 
wheels  which  drive  the  spindles.  Working  on  %-inch  nuts, 
the  capacity  of  this  machine  is  4500  per  hour. 

This  duplex  nut  burring  machine  is  made  in  three  sizes  with 
nominal  capacities  of  %  inch,  1  inch  and  V/i  inch,  respectively. 
The  %-inch  machine  is  suitable  for  working  on  5/16-,  3/8-, 
7/16-,  1/2-,  9/16-,  and  5/8-inch  nuts;  the  1-inch  machine  for 
V2:  %-.  %■•  %■  and  1-inch  nuts;  and  the  lio-inch  machine  for 
1-,  1%;  IVi-,  1%-  and  li^-inch  nuts.  The  equipment  fur- 
nished with  these  machines  includes  a  countersliaft,  wrenches, 
automatic  feed  mechanism,  and  one  set  of  cutter  blades.  Five 
sets  of  adjusting  strips  are  included  in  the  equipment  for 
handling  these  sizes  of  nuts,  and  also  five  nut  pilots  for  han- 
dling the  sizes  of  work  referred  to. 


BOWEN  MILLING  MACHINE 

It  will  &e  seen  that  this  machine  may  6e  used  for  either 
vertical  or  horizontal  miUing,  but  it  teas  especially  designed 


Fig,  1.     Bowen  MUlingr  Machine  built  by  Bond  Foundry  &  Machino   Co. 

for  the  performance  of  various  thread  milling  operations.  A 
feature  of  the  design  is  that  the  machine  does  not  require  a 
special  lead-screw  for  each  pitch  of  thread  to  be 
cut.  The  vertical  position  of  the  table  is  fixed, 
and  adjustmerit  for  depth  of  cut  is  secured  by 
moving  the  cuttcr-hcad  on  its  bearings  on  the 
column.  Lateral  adjustment  is  obtained  by  mov- 
ing the  cutter-head  column  in  or  out  from  the 
table;  and  the  tabic  is  traversed  by  a  lead-screw. 

The  Bond  Foundry  &  Machine  Co.,  Manheim, 
Pa.,  has  perfected  and  placed  on  the  market  the 
Howen  milling  machine  illustrated  herewith. 
This  machine  was  designed  by  James  E.  Bowen, 
mechanical  engineer  of  this  Arm,  who  was  for- 
merly with  the  Milled  Screw  Co.,  Sayre,,  Pa. 
While  this  is  a  universal  milling  machine,  in 
that  it  can  be  used  for  vertical  or  horizontal 
milling  of  almost  any  type,  it  is  particularly 
adapted  for  thread  milling;  and  Fig.  3  shows 
the  machine  set  up  for  milling  a  helical  groove. 
Unlike  many  thread  milling  machines,  it  does 
not  require  a  special  lead-screw  for  every  pitch 
of  thread  to  bo  cut. 

The  table  of  the  Bowen  milling  machine  is  non- 
adjustable  vertically,  and  runs  upon  a  bed  that  is 
cast  integral  with  the  base.  The  base  is  made 
very  broad  and  heavy,  and  it  is  claimed  that 
much  of  the  vibration  incident  to  operation  is 
absorbed  in  this  heavy  base.  Adjustment  for 
depth   of  cut  is  secured  by  moving  the  cutter- 


head  vertically  on 
its  bearings  on  the 
column  by  operat- 
ing the  pilot  wheel 
at  the  front  of  the 
machine.  Lateral 
adjustment  is  made 
by  moving  the  cut- 
ter-head column  in 
or  out  from  the 
table  on  ways  on 
the  machine  base, 
this  adjustment  be- 
ing controlled  by 
the  operation  of  the 
handwheel  beneath 
the  table.  The  table 
of  the  milling  machine  is  traversed  by  a  lead-screw  that  re- 
ceives motion  through  a  worm  and  worm-wheel,  leading  back 
to  the  driving  mechanism.  The  table  has  a  maximum  longi- 
tudinal travel  of  4  feet,  and  automatic  stops  are  provided  to 
limit  the  movement  in  either  direction.  A  handwheel  at  the 
extreme  right-hand  end  of  the  machine  provides  for  traversing 
the  table  by  band. 

The  entire  operation  of  the  machine  is  controlled  from  driv- 
ing pulley  A,  which  may  be  seen  near  the  center  of  the  ma- 
chine. Rotation  is  carried  back  to  shaft  B,  and  thence  down 
to  a  secondary  driving  shaft  C  that  terminates,  as  may  be 
seen  in  Figs.  1  and  4,  in  a  bevel  gear  D.  This  bevel  gear  trans- 
mits motion  to  worm-shaft  E  that  carries  power  to  the  worm- 
wheel  F  which  operates  the  carriage  through  a  lead-screw. 
From  the  opposite  end  of  worm-shaft  E,  a  spur  gear  carries 
rotation  through  a  set  of  change-gears  to  the  worm-shaft  G 
that  operates  the  work-holding  spindle.  This  mechanism  may 
best  be  seen  by  referring  to  Fig.  1  in  connection  with  the  line 
illustration  Fig.  4. 

From  the  main  driving  shaft,  rotation  is  carried  to  the 
cutter-head  as  shown  in  Fig.  3  by  a  universal  joint  connection 
H.  By  means  of  gearing,  motion  is  carried  from  this  universal 
joint  shaft  to  the  cutter-arbor,  and  at  the  same  time  a  speed 
reduction  is  made  in  the  ratio  of  9  to  1.  On  the  cutter-head 
is  a  bevel  pinion  that  receives  rotation  from  the  small  bevel 
pinion  /,  and  transmits  it  through  the  larger  pinion  J.  This 
arrangemeijt  permits  the  cutter-arbor  and  gearing  to  be 
swiveled  to  any  angle  in  the  horizontal  plane.  From  the  shaft 
on  which  gear  J  is  mounted,  a  spur  pinion  meshes  with  an- 
other spur  gear  that  carries  rotation  down  to  the  cutter-arbor. 
From  worm-shaft  E,  brackets  support  the  spindle  worm-shaft 
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able  for  either  welding  or  cutting 
operations. 

The  head  is  cast  en  bloc  to  avoid 
the  possibility  of  leakage  between 
the  head  and  tip.  The  cutting  head 
is  adjustable  to  either  of  two  dif- 
ferent positions,  one  of  which, 
shown  in  Fig.  1,  gives  the  regular 
right-angle  torch;  and  the  other 
position,  shown  in  Fig.  2,  provides 
a  straight-head  torch.  The  provi- 
sion of  this  means  of  adjustment  Is 
a  great  convenience  in  handling 
many  classes  of  work.  For  cutting 
various  thicknesses  of  metal,  dif- 
ferent heads  are  provided  for  use 
on  the  torch.  The  design  of  these 
heads  is  such  that  they  may  be 
used  on  a  medium-  or  high-pressure 
system;  and  the  entire  design  of 
the  torch  has  been  worked  out 
with  the  view  of  securing  the  maxi- 
G,  and  when  the  worm  on  the  lower  shaft  is  disengaged,  the  mum  simplicity  and  strength  at  points  where  there  is  danger 
upper  one  also  is  disengaged.  The  worm-diseugaglng  mechan-  of  breakage.  For  example,  the  tips  are  enclosed  within  the 
ism  is  operated  through  a  hand-lever  on  rod  K  at  the  front  head,  which  eliminates  exterior  leakage  and  resulting  danger 
of  the  machine.  The  rocking  of  this  shaft  causes  finger  L  to  of  damage  from  the  leaking  gases  taking  fire, 
operate  lever  M  and  thus  raise  or 
lower  the  two  worm-shafts  to  engage 
or  disengage  the  two  worms. 

By  making  the  proper  changes  in 
the  spur  gears  at  the  rear  of  worm- 
shaft  E,  a  helical  groove  may  be  cut 
of  any  desired  pitch  from  a  keyseat 
to   the   finest   thread.     It   is   obvious 

that  the  work-holding  spindle  may  be  fitted  with  any  form  of 
chuck  or  faceplate,  and  that  the  table  is  provided  with  a  tail- 
center  for  supporting  long  work.  Fig.  1  shows  the  machine 
set  up  with  a  vertical  attachment  on  the  cutter-head  for  face- 
milling;  and  the  design  of  this  cutter-head  may  be  seen  In 
Fig.  2  which  illustrates  this  mechanism  in  cross-section.     The 


Fig.    4.     End  View  and  Front  Elevation  of  Bowen  Milling  Haclilne 


*^ 


Fig. 


Fig.   1.     "Hoover"   Torch  with  Head  mounted  in  Right-angle  Position 

drive  is  from  the  same  spindle  that  operates  the  cutter  when 
working  on  thread  milling.  Rotation  is  received  from  the 
bevel  gear  on  the  right-hand  side,  as  viewed  in  Fig.  2,  and 
meshing  with  this  pinion  is  a  bevel  gear  on  the  vertical  cutter- 
spindle.    Cutters  up  to  10  inches  in  diameter  may  be  used. 


"HOOVER"  COMBINATION  WELDING  AND 
CUTTING  TORCH 
The  Oxy-Acetylene  Products  Co..  SIO  Diversey  Parkway,  Chi- 
cago, 111.,  has  recently  placed  on  the  market  a  combination 
oxy-acetylene  torch  which  is  adapted  for  the  welding  and  cut- 
ting of  all  metals.  A  feature  of  this  torch  is  that  it  may  be 
adjusted  to  adapt  it  for  welding  work  of  a  great  variety  of 
sizes:   and  the  torch  may  be  easily  changed  to  make  it  suit- 


"Hoover"    Torch  with   Head   mounted   in   Straight   Position 

SOUTHWICK  DUCK-CENTER  CHROME  BELT 

The  George  W.  Southwick  Co.,  Stamford,  Conn.,  has  recently 
added  to  its  line  of  power  transmission  specialties  the  '"duck- 
center"   chrome  leather  belt  illustrated   and   described  here- 
with.   It  will  be  seen  that  this  belt  consists  of  two  thicknesses 
of   chrome   leather    with    a    strip    ot 
duck  between  them,  and  the  entire 
belt  is  glued  together  in  such  a  way 
that  it  is  guaranteed  not  to  stretch, 
come  apart  or  be  impaired  by  the  ac- 
tion of  water  or  oil.     It  is  claimed 
that  this  belt  grips  the  pulley  more 
tightly,  and  on  this  account  is  able 
to  transmit  25  per  cent  more  power 
than  a  standard  leather  belt  of  the 
same  size.     The  center  is  reinforced 
with  48-ounce  duck  which  is  said  to 
add  40  per  cent  to  the  strength  of 
the  belt.     It  is  also  stated  that  this 
belt  runs  just  as  true  as  any  other 
kind  of  belt,  and  that  the  duck  cen- 
ter makes  it  extremely  flexible;   con- 
sequently, it  is  well  adapted  for  use 
on  high-speed  machinery.    It  is  made 
in    single    and    double    thicknesses. 
In  making  this  belt,  the  duck  center  is  first  stretched  to 
its  utmost  capacity,   and  while  under  tension  the  leather  is 
cemented  to  it.     After  the  cement  has  dried,  the  tension  Is 
released;   and  in  this  way  it  will  be  evident  that  the  duck 
center  takes  all  the  strain  when  the  belt  is  under  load.     It  is 
this  condition  that  enables  the  belt  to  cling  so  tightly  to  the 
pulley.    In  order  to 

demonstrate   the  ■* 

waterproof  quali- 
ties of  the  belting, 
it  is  stated  that  a 
sample  was  boiled 
for  twenty-four 
hours,  after  which 
it     w  a  s     removed 
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from  the  water  and  dried,  and  subsequent  examination  failed 
to  reveal  that  the  strength  of  the  cemented  joint  had  been 
impaired  in  any  way. 


SOUTHWICK  BELT  TEMPLET  SQUARE 
In  tlic  April,  l'J13,  number  of  M.u  iiiM.itv,  a  description  was 
published  of  the  twisted  rawhide  belt  lacing  which  had  just 
been  placed  on  the  market  by  the  George  W.  Southwick  Co. 
Subsequent  experience  in  the  use  of  this  belt  lacing  has  shown 
that  it  is  highly  important  to  have  the  holes  correctly  spaced 
and  located  at  just  the  proper  distance  from  the  end  of  the 
belt.  To  facilitate  laying  out  these  holes,  the  George  W.  South- 
wick Co.,  Stamford,  Conn.,  has  recently  placed  on  the  market 
a  combination  templet  and  square  which   is  illustrated  here- 


really  a  combination  machine,  as  in  addition  to  being  used  tor 
slitting  billets,  it  may  be  used  as  a  regulation  cold  saw.  The 
inserted-tooth  blade  that  the  machine  carries  is  4S  inches 
diameter  and  extends  14  inches  above  the  table  on  which  the 
billets  are  held.  The  saw  has  a  travel  of  8  feet,  so  that  it  can 
slit  a  billet  14  inches  in  diameter  by  8  feet  long  at  one  cut. 
It  is  driven  by  a  twenty-five-horsepower  variable-speed  motor. 
From  the  motor,  a  belt  drive  transmits  power  to  a  worm  and 
worm-wheel,  and  then  to  the  saw  arbor. 

The  feed  is  at  the  rate  of  IV2  inch  per  minute,  when  the 
saw  is  cutting  at  a  depth  of  14  inches,  and  is  secured  through 
the  Espen-Lucas  type  of  friction  plate,  both  plates  being  of  the 
same  size.  The  machine  may  be  controlled  from  the  front  by 
means  of  a  lever  that  may  be  seen  on  the  side  of  the  machine, 
or  from  the  rear,  making  it  convenient  tor  the  operator.  Auto- 
matic stops  are  provided  to  disengage  the  drive  at  any  desired 
point.  All  gears  are  adequately  covered.  The  machine  weighs 
approximately  50,000  pounds. 


Templet  Square  for  spacing  Holes  for  Twisted  Rawhide  Belt  Lacing 

with.  The  use  of  this  tool  is  made  apparent  from  the  illustra- 
tion, so  that  further  description  is  unnecessary;  and  it  will  be 
apparent  that  in  using  a  tool  of  this  kind  there  should  be  abso- 
lutely no  excuse  for  failure  to  obtain  exactly  the  required  loca- 
tion and  Kiiacing  for  the  lacing  hole. 


ESPEN-LUCAS  BILLET   SLITTING   SAW 

In  the  manufacture  of  steel  bars,  the  best  practice  is  to  slit 
the  rough  billets  into  quarters  and  then  forge  these  quarters 
into  bars  of  the  required  shape.  This  obviates  danger  of  carry- 
ing a  "pipe"  down  with  the  billet  and  thereby  leaving  every 
bar  with  a  flaw.  By  the  billet  slitting  method  the  "pipe," 
if  there  is  one,  is  left  on  the  outside  of  the  stock  where  it 
will  be  removed  by  subsequent  machining  operations. 

For  the  rapid  slitting  of  steel  billets,  the  Espen-Lucas  Ma- 
chine Co.,  Philadelphia,  Pa.,  has  placed  on  the  market  the 
machine    shown    in    the    aciDuipanying    illustration.      This    is 


INVERTED  HYDRAULIC  FORCING  PRESS 
The  inverted  hydraulic  forcing  press  illustrated  and  de- 
scribed herewith  is  a  recent  product  of  the  Hydraulic  Press 
Mfg.  Co.,  84  Lincoln  Ave.,  Mount  Gilead,  Ohio.  It  was  fspe- 
cially  designed  to  meet  the  requirements  of  two  distinct 
forcing  operations,  i.  e.,  for  forcing  locomotive  piston  rods 
into  piston  heads,  and  also  for  removing  the  piston  heads  from 
the  rods.  However,  it  can  readily  be  seen  that  the  press  is 
suitable  for  handling  a  variety  of  other  work  of  this  kind. 
In  addition,  this  press  is  suitable  for  the  performance  of  cer- 
tain classes  of  arbor  and  broaching  operations,  the  open  slot 
of  the  upper  base  allowing  ample  space  for  the  arbor  or  broach 
to  pass  through  the  work. 

For  forcing  on  a  piston  head,  the  head  is  set  on  the  lower 
base  with  the  rod  passing  up  through  the  slot  in  the  upper 
base,  after  which  the  pressure  is  applied  to  the  end  of  the  rod. 
thus  forcing  it  into  the  piston  head.  When  the  press  is  used 
for  forcing  the  piston  head  off  the  rod,  the  head  and  rod 
are  hung  on  the  upper  base  and  the  pressure  is  applied  at  the 
upper  end  of  the  rod,  thus  forcing  it  out  of  the  head.  More 
pressure  is  required  for  this  operation,  and  so  the  upper  part 
of  the  press  is  designed  for  a  maximum  pressure  of  100  tons. 
The  forcing  of  the 
rod  into  place  in  the 
head  does  not  re- 
quire so  much  pres- 
sure, and  so  the 
lower  portion  of  the 


Billet  Slitting  Cold  Saw  built  by  the  Espcn-Lucaa  Machine  Co. 
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press  is  designed  for 
a  maximum  pressure 
of  50  tons,  which  is 
ample  for  handling 
this  class  of  work. 

The  usual  method 
of  installation  is  to 
erect  the  press  so 
that  the  upper  base 
is  Just  above  the 
floor  level,  with  the 
lower  base  under  the 
floor.  The  press  is 
self-contained,  pres- 
sure being  furnished 
by  a  direct-connected 
motor  -  driven  hori- 
zontal double-plunger 
pump,  with  a  double 
gear  reduction.  A 
T-screw  hydraulic 
operating  valve  con- 
trols the  pressure  of 
this  pump  to  the 
press  cylinder.  The 
diameter  of  the  ram 
is  10  inches,  and  it 
has  a  run  of  .22 
inches;  the  ram  is 
equipped  with  a 
rack   and   pinion   at- 


Fig.    1.     Partial  End  View  of  Warren 


tachment  for  raising  or  lowering  it  to  the  work.  In  this  way 
various  lengths  of  work  can  be  admitted  to  the  press  and  the 
pressure  can  be  instantly  applied  at  the  first  stroke  of  the 
pump.  The  "daylight"  space  for  the  upper  portion  of  the 
press  is  36  inches,  and  for  the  lower  part  50  inches,  making 
the  total  "daylight"  or  working  space  S6  inches. 

WARREN   "HYDRAULIC"  LATHE   FOR 
LARGE  SHELLS 

Tfiis  machine  is  intended  for  the  performance  of  external 
operations  on  shell  forgings  as  large  as  9  or  10  inches  in  diam- 
eter. The  turning  tools  are  carried  on  a  pivoted  holder  which 
may  he  sioung  to  provide  for  generating  the  pointed  nose  of 
the  shell.  The  work-spindle  is  moved  axially  by  the  pressure 
of  oil  in  a  cylinder  to  provide  for  feeding  the  work  to  the  tools; 
and  the  cutting-off  tools  are  also  fed  by  oil  pressure  in  cylin- 
ders at  the  front  and  back  of  the  lathe.  The  machine  is  de- 
signed for  heavy  work  and  is  provided  with  ample  power  to 
drive  high-speed  steel  cutting  tools  to  the  limit  of  their  cut- 
ting capacity. 

The  Warren  "hydraulic"  lathes  built  by  the  Lombard  Gov- 
ernor Co.,  Ashland,  Mass.,  for  turning  small  shells  were  de- 
scribed in  the  February  and  May  numbers  of  Machineky.  An- 
other form  of  this  lathe  has  now  been  put  on  the  market 
which  is  intended  for  exterior  operations  on  shell  forgings  as 
large  as  9  or  10  inches  in  diameter.  As  in  the  previous  forms 
of  this  lathe,  the  thrust  of  the  revolving  spindle,  which  has 
a  minimum  diameter  of  9  inches,  is  taken  wholly  by  oil  under 
pressure,  so  that 
as  far  as  the 
end  thrust  is 
concerned  the 
spindle  is  prac- 
tically friction- 
less.  The  oil 
which  absorbs 
the  end  thrust 
also  provides  a 
hydraulic  feed 
for  the  spindle 
w  h  i  c  h  travels 
axially.  The  cut- 
ting-off tools  in 
this  new  form  of 
lathe  are  also 
fed    hydraulical-  pig.  2.    r„„,  y^^^  „,  jjachi. 


ly,  so  that  the  ma- 
chine is  very  nearly 
automatic  and  conse- 
quently "fool-proof." 
Fig.  1  shows  a  par- 
tial end  view  of  the 
machine  as  one  looks 
down  at  it.  The  total 
length  is  12  feet, 
width,  50  inches, 
height,  56  inches, 
and  approximate 
weight,  8000  pounds. 
Shell  forging  A,  in 
this  case  8  inches  in 
diameter,  is  clamped 
by  a  hydraulically 
expanding  arbor  ap- 
proximately 5  inches 
in  diameter,  which, 
in  itself,  is  drawn 
into  the  9-inch  spin- 
dle by  the  same  hy- 
draulic pressure 
which  provides  the 
clamping  action.  In 
consequence,  the 
mounting  of  the 
forging  is  so  rigid 
that  it  is  entirely  un- 
"Hydiaulic"  Lathe  for  Large  Shells  necessary   tO  provide 

any  support  at  the  outer  end,  and  the  heaviest  chips  can  be 
taken  without  appreciable  vibration.  The  drive  to  the  spindle 
is  from  the  pulley  B  through  a  hydraulic  clutch  controlled  by 
the  three-way  valve  C,  Fig.  2,  the  double  back-gear  giving 
a  ratio  of  21  to  1. 

The  heavy  tool  carrier  D  swings  about  a  vertical  pivot  E 
and  is  mounted  upon  a  trunnion  F;  consequently,  the  tool  car- 
rier can  be  lifted  up  so  as  to  throw  the  tools  entirely  out  of 
contact  with  the  work,  as  shown  in  Fig.  2,  which  is  necessary 
when  forgings  are  being  put  onto  or  taken  off  the  expanding 
arbor.  The  tool-holder  D  carries  two  heavy  tools  at  G  and  H; 
and  the  outer  end  of  carrier  D  is  slotted  so  as  to  pass  over  a 
swiveling  block  /  which  travels  on  ways  through  the  move- 
ment of  the  hydraulic  piston  E  that  is  controlled  by  the  gradu- 
ated needle  valve  L.  This  provides  an  extremely  convenient 
and  infinitely  adjustable  method  of  feeding  tool  carrier  D. 
As  tool  carrier  arm  D  swings  around  pivot  £  as  a  center,  tool 
G  generates  the  curved  nose  of  the  shell,  and  tool  H  is  out  of 
action;  but  when  piston  K  reaches  the  forward  limit  of  its 
travel,  as  it  comes  up  against  a  solid  abutment,  tool  H  is 
forced  into  the  revolving  shell. 

While  the  nose  of  the  shell  is  being  generated  by  tool  G, 
tools  actuated  by  two  cutting-off  cylinders  il  and  ?s'  (the  latter 
not  clearly  shown  in  Fig.  1)  are  at  work  trimming  oft  the 
large  end  of  the  shell.  This  cutting-off  operation  proceeds 
very  rapidly,  and  as  soon  as  it  is  completed  the  pistons  auto- 
matically back  out  the  tools.  As  soon  as  the  nose  of  the  shell  is 

finished  through 
the  action  of  the 
swinging  arm  D, 
piston  K  feeds 
forward  until  it 
comes  up  against 
its  abutment,  and 
simultaneously 
throws  over  con- 
trol lever  0 
which  starts  the 
main  spindle  of 
the  machine 
moving  forward. 
Consequently, 
the  two  tools  U 
and  G  which  are 

lifted  to  throw  Tools  out  of  Contact  with  Work  '^°'^       ^^'"^       ^*^' 
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Fig.    3.      Ri. 


ol    Machine,   showing   Oil   Pumps   U   sr.d   V 


I.     End    View    of    Warren    "HydrauUc" 
Lathe   for   tuminf   Large   Shells 


tionary  turn  the  cylindrical  surface  of  the  shell.  At  the  same 
time,  drill  P  which  has  been  swung  down  into  a  position  in 
line  with  the  center  of  the  shell  forces  its  way  through  the 
nose  of  the  forging.  When  the  main  spindle  of  the  machine 
reaches  the  end  of  its  forward  travel,  the  stop-screw  Q  actuates 
the  discharge  valve  R  and  the  operator  after  moving  the 
clutch  valve  C  one-fourth  turn  lifts  the  arm  D  into  the  posi- 
tion shown  in  Fig.  2  and  removes  the  forging  from  the  spindle 
after  it  has  been  released  by  turning  valve  .S. 

All  the  feeds  on  the  machine  are  controlled  by  graduated 
needle  valves,  and  they  may  be  instantly  changed  from  0  to  14 
inch  or  more  per  revolution.  No  harm  can  result  if  the  point 
of  a  tool  fails,  because  there  are  no  gears  or  complicated  feed 
mechanism  to  break.  In  such  a  case  the  hydraulic  pistons  will 
merely  exert  their  full  pressure,  which  is  limited  by  the  relief 
valve  T.  The  frame  of  the  machine  and  the  main  spindle  bear- 
ings are  cast  integral,  and  the  whole  structure  is  so  rigid 
that  it  is  free  from  vibration  on  any  kind  of  f(*indation.  The 
power  of  the  machine  is  limited  only  by  the  endurance  of 
the  tools.  Cuts  can  easily  be  taken  which  will  overheat  the 
best  quality  of  high-speed  steel. 

The  oil  supply  for  the  operation  of  the  machine  consists  in 
a  small  rotary  pump  on  the  back  of  the  machine  at  V.  Fig.  3, 
while  the  supply  of  cutting  compound  is  furnished  by  another 
rotary  pump  at  V.  Tlie  supply  of  oil  furnished  by  the  latter 
is  piped  to  all  the  tools.  An  end  view  of  the  machine  is  shown 
in  Fig.  4.  It  is  estimated  that  thirty  horsepower  should  be 
provided  to  operate  this  powerful  lathe  to  its  full  capacity. 
The  diameter  of  pulley  B  is  12  inches,  the  face  width  7  inches, 
and  the  speed,  600  revolutions  per  minute.  It  is  believed  that 
this  semi-automatic  lathe  is  capal)le  of  giving  exceptionally 
satisfactory  results  on  large  forged  shells,  by  removing  the 
metal  rapidly  and  by  performing  several  operations  simul- 
taneously. 


NEW  MACHINERY  AND  TOOLS  NOTES 


Micrometer  Caliper:  L.  S.  Starrett  Co.,  Athol,  Mass.  A 
micrometer  made  for  the  Union  Twist  Drill  Co.  for  use  in 
measuring  three-fluted  tools  such  as  drills,  taps,  cutters,  etc. 
The  anvil  of  the  standard  micrometer  is  replaced  by  a  60- 
degree  V-block  to  enable  it  to  handle  work  of  the  kind 
referred  to. 

Bench  Grinding  Machine:  Grayson  Tool  &  Mfg.  Co.,  Indian- 
apolis, Ind.  A  bench  machine  especially  adapted  for  grinding 
dies,  punches,  gages,  etc.  The  machine  has  a  table  12  by  14 
inches  in  size  with  suitable  provision  for  feeding  the  work 
to  the  wheel.  The  overhead  works  are  supported  by  a  pipe 
stand  reacliing  from  the  l)ench  to  the  ceiling. 

Hand  Screw  Machine:  Loisy-ratton  Co.,  Cleveland.  Ohio. 
A  hand  screw  nuutiine.  the  design  of  which  follows  standard 
practice  in  the  construction  of  machines  of  this  type.  It  has  a 
capacity  for  handling  bar  stock  up  to  1  inch  in  diameter,  and 
work  can  bo  turned  up  to  6  inches  in  length.  The  swing  over 
the  bed  is  14  inches,  and  over  the  cut-off  slide,  6  inches. 

Tool-holder:  Worcester  Flexible  Tubing  Co.,  Worcester, 
Mass.      A    tool-holder    suitable    for    use    on    lathes,    planers, 


shapers,  etc.,  in  which  the  cutter  is  supported  right  out  to 
the  edge.  No  set-screws  are  used  on  the  tool-holder,  and  the 
construction  is  such  that  the  possibility  of  breaking  the  cutter 
or  holder  is  said  to  be  reduced  to  a  minimum.  The  holder 
can  be  used  either  right-band  or  left-hand. 

Thread  Miller:  Edwin  Harrington,  Son  &  Co.,  Inc.,  Phila- 
delphia, I'a.  A  thread  milling  machine  designed  for  handling 
general  work  such  as  milling  screw  threads,  helical  slots  and 
spiral  gears  of  either  right-  or  left-hand.  The  work  may  be 
of  fine  or  coarse  lead,  and  either  single  or  multiple.  The  work 
is  gripped  in  a  chuck  at  one  end  and  supported  by  a  steady- 
rest  at  a  point  directly  beneath  the  cutter. 

Multiple  Toolpost:  Rex  Mfg.  Co.,  Hyde  Park,  Boston,  Mass. 
To  meet  the  requirements  of  turning  operations  where  multi- 
ple cutting  tools  are  used,  the  "Rex"  multiple  toolpost  has 
been  placed  on  the  market.  The  toolpost  is  so  constructed 
that  several  can  be  placed  side  by  side  in  the  tool-block,  and 
no  change  is  required  unless  it  is  necessary  to  use  more  tool- 
posts  than  there  is  room  for  in  the  tool-block.     ■ 

Facing  Head:  Mummert-Dixon  Co.,  Hanover,  Pa.  A  facing 
head  made  in  6-,  9-,  and  12-inch  sizes.  These  heads  can  be 
used  in  connection  with  a  bar  on  any  machine  that  will  hold 
and  drive  a  bar  supported  on  centers.  The  heads  can  also  be 
used  without  a  bar,  in  which  case  they  are  mounted  on  a 
tapered  shank  fitted  into  the  end  of  the  spindle.  The  head  and 
its  feeding  arrangement  are  a  self-contained  unit. 

Band  Seat  Turning  and  Waving  Machine:  Traylor  Engineer- 
ing &  Mfg.  Co.,  Allentown,  I'a.  This  machine  is  especially 
designed  for  use  in  turning  and  waving  the  band  seat  in  six- 
inch  shells.  It  is  equipped  with  an  air  chuck  which  has 
ample  power  to  hold  the  shell  securely  during  the  machining 
operation.  The  floor  space  occupied  is  6  by  4  feet,  and  the 
weight  of  the  machine,  approximately  9000  pounds. 

Four-jawed  Chuck:  Mann  Corporation,  Chicago,  111.  A 
heavy-duty  four-Jawed  chuck  designed  to  meet  the  require- 
ments of  work  which  calls  for  the  use  of  a  four-Jawed  direct 
screwed  chuck  with  a  large  hole  and  small  range  of  Jaw  travel. 
The  chuck  is  said  to  be  especially  adapted  for  use  on  heavy 
cutting-off  machines,  and  for  gripping  shrapnel  or  high- 
explosive  shells  of  all  sizes  during  the  performance  of  various 
machining  operations. 

Heavy-duty  Lathe:  Houston,  Stanwood  &  Gamble  Co.,  Cin- 
cinnati, Ohio.  A  heavy-duty  high-power  lathe,  equipped  with 
an  all-geared  headstock  and  single  pulley  drive.  The  tail- 
stock  is  of  the  offset  type  and  provided  with  the  adjustable 
set-over  feature  to  provide  for  handling  tapered  work.  The 
swing  over  the  carriage  is  30',«j  inches:  swing  over  the  bridge. 
19  inches;  distance  between  centers,  72  inches;  and  weight  of 
the  machine,  about  13.000  pounds. 

Direct-reading  Ohmmeter:  Roller-Smith  Co.,  203  Broadway. 
New  York  City.  A  direct-reading  ohmmeter  for  portable  ser- 
vice; the  instrument  was  especially  designed  for  use  in  meas- 
uring the  resistance  of  relay  points  in  electric  signaling  sys- 
tems. It  consists  of  a  slide  wire  bridge  with  a  self<ontained 
galvanometer  of  sensitive  but  rugged  design.  The  instrument 
is  packed  in  a  hardwood  box  which  enables  it  to  be  con- 
veniently carried  from  place  to  place. 

Multiple  Punching  Machine:  HiUes  &  Jones  Co.,  Wilming- 
ton. Del.  The  machine  is  designed  for  use  in  the  manufacture 
of  mine  screens  and  other  perforated  work  of  a  similar  nature. 
The  space  between  the  housings  is  62  Inches:  the  machine  is 
equipped  with  an  automatic  spacing  table,  and  it  has  sufficient 
capacity  to  punch  thirty-five  holes  IVi  Inch  in  diameter 
through  a  >i-inch  mild  steel  plate,  or  fourteen  holes  of  the 
same  size  through  a  steel  plate  ^j  inch  In  thickness. 
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Electric  Hoist:  Shepard  Electric  Crane  &  Hoist  Co.,  Mon- 
tour Falls,  N.  Y.  The  design  of  this  hoist  follows  that  of  the 
preceding  model  of  this  company's  manufacture.  The  chief 
point  of  difference  is  in  the  gear  construction;  the  gears  on 
the  new  hoist  are  heat-treated  in  order  to  increase  their  dura- 
bility and  strength.  The  hoist  frame  consists  of  two  cylindri- 
cal castings  which  are  flanged  and  boiled  to  each  other  at  the 
center  of  the  hoist.  The  motor  is  of  the  standard  series-wound, 
slow-speed  type. 

Rifle  Barrel  Drilling  and  Rifling  Machines:  International 
Engineering  Co.,  Cleveland,  Ohio.  A  deep  drilling  machine 
and  a  rifling  machine  for  use  in  drilling  the  holes  and  cutting 
the  rifling  grooves  in  rifle  barrels.  The  drilling  machine  is 
of  the  duplex  type  and  provides  for  drilling  two  rifle  barrels 
at  a  time.  The  rifling  machine  works  on  one  barrel  at  a 
time.  On  the  rifling  machine,  the  bar  is  moved  along  the  bed 
by  a  lead-screw  and  the  work  is  indexed  by  a  cam  and  dog 
mechanism  after  each  stroke  of  the  cutter-bar  has  been 
completed. 

Automatic  Screw  Machine:  Chicago  Automatic  Screw  Ma- 
chine Co.,  Chicago,  111.  This  machine  is  driven  by  a  single 
belt  from  the  linesliaft  so  that  the  use  of  a  countershaft  is  un- 
necessary. It  is  equipped  with  a  turret  7%  inches  in  diameter, 
and  either  four  or  five  holes  may  be  provided  in  the  turret. 
The  spindle  capacity  is  for  work  up  to  2  inches  in  diameter. 
The  floor  space  occupied  by  the  machine  is  36  by  124  inches, 
and  its  approximate  weight  is  3450  pounds.  The  John  Macnab 
Machinery  Co.,  90  West  St.,  New  York  City,  is  selling  agent 

for  this  machine. 

*  «     * 

CORRECTION 
In  the  May  number  of  Machinery  a  description  was  pub- 
lished of  two  turret  heads  made  by  the  Newman  Mfg.  Co.,  717 
Sycamore  St.,  Cincinnati,  Ohio.  In  describing  the  lathe  turret, 
the  statement  was  made  that  it  is  intended  for  use  on  the  tail- 
stock  spindle;  but  this  was  incorrect,  as  the  turret  is  intended 
for  use  on  the  toolpost  of  the  lathe.  Also,  it  should  be  noticed 
that  this  toolpost  turret  provides  a  series  of  four  tools  instead 
of  five,  as  stated  in  the  description  published  in  the  May  num- 
ber of  Machineuy. 

*  *     * 

THIRD   NATIONAL   EXPOSITION   OF 
SAFETY  AND   HEALTH 

The  Third  National  Exposition  of  Safety  and  Health  which 
was  held  under  the  auspices  of  the  American  Museum  of  Safety 
at  the  Grand  Central  Palace,  New  York  City,  May  22  to  27, 
inclusive,  contained  exhibits  of  the  widest  imaginable  scope, 
ranging  from  the  safety  of  infants  to  national  safety  through 
preparedness.  Among  the  most  numerous  and  most  elaborate 
exhibits  were  those  of  various  railroad  companies,  whose  ex- 
hibits included  examples  of  safety  applied  to  railroading  in 
all  of  its  many  stages.  Some  of  the  lesser  exhibits  included 
safety  gasoline  cans,  safety  matches,  safety  eye  goggles,  safety 
mining  lamps,  safety  stair  treads,  safety  electric  lamp  low- 
erers,  safety  belt  lacing,  safety  elevator  locks,  safety  fire  ex- 
tinguishers, safety  set-screws,  and  safety  mechanical  stopping 
devices  for  machinery.  Other  exhibits  which  came  under  the 
head  of  either  safety,  sanitation  or  health  were  bubbling  drink- 
ing fountains,  sanitary  towels,  malted  milk,  disinfectants,  life- 
saving  devices,  and  insurance. 

One  exhibit  deserving  mention  as  applying  more  directly  to 
the  machine  tool  building  trade,  was  that  of  the  Westinghouse 
Electric  &  Mfg.  Co.,  East  Pittsburg,  Pa.  Among  the  various 
articles  exhibited  were  chipping  screens,  milling  cutter  guards, 
punch  press  guards,  punch  press  feeders,  compressed  air  press 
ejectors,  magnetic  press  feeders,  safety  insulated  screwdrivers, 
safety  babbitt  ladles,  safety  acid  jug,  safety  foot  press  re- 
quiring both  hands  to  release  the  ram  before  it  can  be  operated 
by  the  foot,  circular  saw  guards  of  several  types,  and  safety 
ladder. 

By  far  the  largest  exhibit  was  that  of  the  United  States 
Army  and  Navy  representing  the  various  phases  of  military 
life,  aiming  to  show  how  national  safety  may  be  insured 
through  preparedness. 

*     ♦     * 

HEALTH  INSURANCE 
The  American  Association  for  Labor  Legislation,  New  York 
City,  has  been  instrumental  in  introducing  bills  for  health  in- 
surance in  the  legislatures  of  Massachusetts,  New  York  and 


New  Jersey.  These  bills  differ  in  principle  in  one  important 
respect  from  the  report  Just  adopted  by  the  National  Associa- 
tion of  Manufacturers  in  regard  to  the  carrying  agency.  Those 
responsible  for  drafting  the  bills  thought  it  essential  that 
the  normal  insurance  carrier  should  be  a  mutual  association 
of  employers  and  employes  under  their  joint  control  and  or- 
ganized according  to  trade  or  locality.  By  this  method  a  work- 
man is  automatically  insured  in  the  fund  tor  his  own  trade, 
or  If  there  is  no  such  fund,  he  is  insured  in  the  local  fund 
for  his  district,  and  thus  the  costly  process  of  acquiring  busi- 
ness, inherent  in  the  present  industrial  insurance,  is  elimi- 
nated. The  economies  of  this  system  of  administration  are 
evident.  Since  the  funds  designed  in  these  bills  to  carry  in- 
surance are  under  the  control  of  employer  and  employe  who 
are  contributing  to  the  fund  and  receiving  the  benefits,  there 
will  not  be  the  same  temptation  to  extravagant  administration 
so  often  charged  against  state-managed  enterprises.  For  this 
reason  the  often  alleged  necessity  for  competition  with  state- 
controlled  insurance  is  not  valid.  The  acceptance  of  the  prin- 
ciple of  compulsory  health  insurance  and  the  distribution  of 
the  cost  in  relation  to  the  responsibility  for  sickness  by  the 
manufacturers'  associations  are  encouraging  signs  of  indus- 
trial betterment.  Health  insurance  is  in  the  same  class 
of  industrial  betterment  as  "Safety  First"  and  related  move- 
ments to  eliminate  danger  to  life  and  limb. 
*     *     * 

BULLARD  "MAXI-PAY"  PLAN 
The    Bullard    Machine    Tool    Co.,    Bridgeport,    Conn.,    has 
adopted  a  "Maxi-pay"  plan  for  its  employes  which  is  described 
in  a  statement  distributed  to  the  men  May  13,  as  follows: 

Skill  and  proficiency  are  the  actual  foundations  of  low 
cost  of  production — not  a  low  hourly  wage  rate.  Skill  at 
the  machinist's  trade  may  be  acquired  by  years  of  applica- 
tion in  any  of  a  thousand  shops,  but  proficiency  in  the  con- 
struction of  a  highly  specialized  product  like  ours  can  be 
obtained  only  by  long  association  with  that  product, 
through  which  may  be  developed  a  knowledge  of  its  work- 
ing and  appreciation  of  the  exacting  requirements  of  the 
construction  of  the  various  details  which  enter  into  it.  The 
longer  a  man  is  with  us,  the  better  is  his  worth,  because  of 
his  development  in  skill  and  his  greater  knowledge  of  the 
special  needs  of  the  building  of  our  machines.  In  the  final 
analysis,  that  man's  work  costs  less,  even  though  his  hourly 
wage  is  considered  high,  because  of  his  superior  quality  and 
the  greater  efficiency  with  which  it  has  been  produced. 

Our  "Maxi-pay"  wage  plan  has  been  developed  from  these 
basic  facts.  It  recognizes  the  value  of  skill  and  proficiency 
and  provides  suitable  rewards  for  their  attainment.  It  pre- 
sents a  high  mark  for  the  good  men  to  aim  at  and  opens 
the  doors  of  opportunity  for  advancement  to  all  in  our  em- 
ploy— even  to  those  who  are  now  unskilled. 

By  close  personal  study  of  the  individuals  in  our  organ- 
ization and  a  careful  inspection  of  their  records,  E.  P. 
Bullard,  Jr.,  our  president,  in  conference  with  the  shop  ex- 
ecutives and  foremen  has  grouped  the  men  into  six  distinct 
classes,  four  of  which  cover  the  mechanics,  one  the  ap- 
prentices, and  one  the  non-mechanical  and  unskilled  mem- 
bers of  our  force.  Future  advancement  will  be  made  the 
subject  of  an  equally  fair  and  careful  consideration. 

In  class  AA,  from  which  will  be  recruited  our  future  shop 
executives  and  foremen,  are  grouped  the  sub-foremen  and 
leaders  in  charge  of  the  working  gangs  of  mechanics.  The 
maximum  wage  rate  is  limited  only  by  ability,  facility  and 
occupation,  while  a  high  minimum  of  55  cents  per  hour 
has  been  set. 

Class  A.  comprised  of  the  mechanics  of  highest  skill, 
forms  the  basis  of  promotion  to  class  AA,  and  like  it  has 
an  unlimited  maximum  hourly  rate  dependent  only  on  abil- 
ity, and  a  minimum  rate  of  50  cents  an  hour. 

Mechanics  of  good  average  ability  are  rated  in  class  B. 
for  which  a  wage  of  45  cents  per  hour  has  been  set.  Ad- 
vancement in  grade  will  be  the  logical  reward  of  proved 
merit  and  diligent  service. 

In  class  C  have  been  grouped  those  mechanics  of  lesser 
skill  but  who  by  their  records  show  merit  and  possibilities 
of  development  which  will  warrant  advancement  to  the 
highest  class.     The  hourly  rate  is  40  cents. 

All  apprentices,  both  special  and  regular,  are  put  in  class 
n.  and  when  their  term  expires  promotion  will  be  promptly 
made  to  the  classification  for  which  they  have  qualified. 
The  apprenticeship  rates  are  advanced  approximately  10  per 
cent. 

The  non-productive  skilled  labor  and  the  unskilled  labor, 
such  as  truckers,  cleaners,  sweepers,  etc..  have  been  grouped 
in  class  E  which  has  a  minimum  rate  of  25  cents  an  hour, 
and  a  maximum  which  is  limited  only  by  occupation  and 
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skill  and  proficiency  therein.  In  recruiting  this  force,  pref- 
erence will  be  shown  to  those  who  can  speak  and  write  the 
English  language  and  who  show  possibilities  of  advance- 
ment and  development. 

To  the  unskilled  there  is  offered  the  opportunity  to  ac- 
quire skill  with  the  regular  or  special  apprenticeship 
courses.  Our  aim  and  hope  is  to  have  a  mechanical  or- 
ganization composed  mainly  of  AA  and  A  men,  with  B,  C 
and  D  men  in  sufficient  numbers  only  to  provide  for  natural 
growth  and  expansion  and  to  make  up  the  small  losses 
that  are  bound  to  occur  in  any  large  organization. 

As  a  further  incentive  to  continued  regular  attendance, 
we  will  maintain  our  continued  service  bonus  payment  of 
10  per  cent  of  the  full  weekly  wage.  This  is  in  no  sense  a 
part  of  the  hourly  rate,  nor  is  it  considered  by  us  as  a 
wage  payment.  It  is  a  distinct  reward  for  regular  and 
continued  service  and  is  made  possible  only  by  the  fulfill- 
ment of  a  production  schedule  which  could  not  otherwise 
be  maintained. 

Bridgeport,  Conn.  Bullaku  Maciii.ne  Tool  Co. 

Several  months  ago  the  company  adopted  the  eight-hour 
workday  and  placed  its  plant  on  a  twenty-four  hour  schedule, 
working  three  shifts,  eight  hours  each.  The  further  adoption 
of  the  "IVIaxi-pay"  plan,  so  called  because  no  limit  is  placed 
on  earnings,  places  the  company  in  the  front  rank  of  liberal 
and  cooperative  employers.  The  innovation,  if  such  it  can 
be  named,  will  be  watched  with  the  keenest  interest. 
*     •     • 

STATEMENT  OF  THE  OWNERSHIP,  MANAGEMENT.  ETC..  RE- 
QUIRED BY  THE  ACT  OF  CONGRESS  OF  AUGUST  24,  1912 


State  of  New  York   / 
County  of  New  York  (  "• 

Uefore  me,  a  Notary  PutiUc  In  Qn<]  for  the  utate  and  county  aforesaid, 
personally  ujtpeared  Matttiew  J.  O'Neill,  who,  having  been  duly  Bwom  ac- 
cording to  law,  det»o«ea  and  says  that  he  l.s  the  General  Manager  of 
Maciiinkhv  and  that  the  following  1h.  to  the  best  of  hl»  knowledge  and 
belief,  a  true  atatement  of  the  ownership,  management,  etc.,  of  the  afore- 
said publication  for  the  date  shown  la  the  aliove  caption,  required  by  the 
Act  of  August  i;4.  11112,  emiiodted  in  section  4-13,  Postal  Lawa  and  liegula- 
tlona,  printed  on   tlie  reverse  of  this  form,    to  wit: 

1.  That  the  names  and  addresses  of  the  publisher,  editor,  managing  editor, 
•  n<l   business   manaKcrs   are: 

Publisher,  The  Industrial   Press  140  148  Lafayette  St.,   New  York 

Editor.    Fred    K.     Itogers  •'  "  

Managing  Editor,   None 

business    (    Alexander    Luchara,    President  "  "  

Managers  \    .Matthew  J.  O'Neill,  Gen'l  Manager  "  "  * 

2.  That  the  owners  of  1  per  cent  or  more  of  the  total  amount  of  stock  are: 
The   Industrial   Press  140-148  Lafayette  St.,  New  York 

Alexander   Lucliars  "  "  

Matthew    J.    O'Neill  "  "  

Fred     E.     Itogers  "  "  

Louis    Pelietier  ••  •'  

Erik   Oherg  "  "  

3.  That    there    are    no    bondholders,    mortgagees    or   other    security    holders. 

4.  That  the  two  paragraphs  next  above,  giving  the  names  of  the  owners, 
atockholders,  and  security  holders.  If  any,  contain  not  only  the  list  of  stock- 
holders and  security  holders  as  they  appear  upon  the  l)00ka  of  the  company 
but  also,  in  cases  where  the  stockholder  or  eecurlty  holder  ap[>ear8  upon  the 
books  of  the  company  as  trustee  or  In  any  other  fldueiury  relation,  the  name 
of  the  person  or  corporation  for  whom  such  trustee  is  acting,  is  given;  also 
that  the  said  two  paragraplis  contain  statements  emtiraclng  aflTlnnt's  full 
knowledge  and  belief  as  to  tlie  clrcunistances  and  conditions  under  which 
stockholders  and  security  holders  wlio  do  not  appear  upon  the  books  of  tlie 
company  as  trustees,  bold  stock  and  securities  in  ■  capacity  other  than  that 
of  a  l)ona  tide  owner;  and  this  aOlant  has  no  reason  to  believe  that  any  other 
person,  association,  or  corporation  has  any  Interest  direct  or  Indirect  In  the 
said  stock,  bonds,  or  other  eecurities  than  as  80  stated  by  him. 

MATTHEW  J.  O'NEILL.  General  Manager. 
Sworn  to  and  subscribed  before  me  this  22nd  day  of  March.   1016. 
FlfANK  J.   SOOTT, 
Notary  Public.   No.  321.   Kings  County. 
(SEAL)  Certificate   filed    in    New   Y'ork   County    No.    247. 

(My  commission  expires  March  30.   1017.) 
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John  S.  Rountree  has  taken  the  position  of  advertising  man- 
ager of  the  Searchlight  Co.,  Chicago,  111.,  succeeding  Grover 
Clark,  resigned. 

H.  B.  Hoover,  formerly  manager  of  the  Turner  Brass  Works, 
Sycamore,  111.,  is  now  general  manager  of  the  Oxy-Acetylene 
I'rodui  ts  Co.,  Chicago,  111. 

J.  W.  Lee,  Jr.,  publicity  agent  of  the  Pennsylvania  Railroad, 
has  resigned  the  position  and  will  move  to  New  York  City, 
where  he  will  be  associated  in  business  with  Ivy  L.  Lee. 

Grover  Clark  has  resigned  his  position  with  the  Searchlight 
Co.,  Chicago,  111.,  to  take  the  position  of  advertising  and  sales 
manager  for  Ludwig  &  Ludwig,  of  2427  W.  14th  St.,  Chicago, 
III. 

S.  S.  Buckley,  who  for  the  past  five  years  has  been  in  charge 
of  the  tool  steel  sales  of  the  Bethlehem  Steel  Co.,  has  been 
made  president  of  the  newly  organized  Onondaga  Steel  Co., 
Syracuse,  N.  Y. 

John  J.  Cruice,  for  the  past  eight  years  representative  for 
Edgar  Allen  &  Co.'s  high-speed  and  carbon  steels,  has  been 
appointed  Detroit  representative  for  the  Haynes  Stellite  Co. 
of  Kokomo,  Ind. 

R.  T.  Lane,  general  sales  manager  of  the  Standard  Tool  Co., 
Cleveland,  Ohio,  delivered  a  lecture  with  stereopticon  views 


in  Passaic,  Monday  evening.  May  15,  on  the  "Uses  and  Abuses 
of  Cutters,  Drills,  Taps,  Reamers  and  Other  Tools." 

E.  D.  Newkirk,  formerly  superintendent  of  the  Rome  Wire 
Works,  Rome,  N.  Y.,  and  later  secretary  and  general  manager 
of  the  Marvin  &  Casler  Co.,  Canastota,  N.  Y.,  has  been  maie 
secretary  and  treasurer  of  the  Onondaga  Steel  Co.,  Syracuse, 
N.  Y. 

D.  M.  Grossman,  who  for  some  years  has  been  an  assistant 
in  the  department  of  publicity  of  the  Xiles-Bement-Pond  Co., 
New  York  City,  has  been  made  manager  of  publicity,  succeed- 
ing H.  M.  Cleaver,  who  has  been  transferred  to  the  Pond 
Works  at  Plainfield,  N.  J. 

Joseph  E.  Vincent,  Jr.,  for  a  number  of  years  connected 
with  Wheelock,  Lovejoy  &  Co.,  and  the  Swedish  Iron  &  Steel 
Corporation,  has  been  made  general  manager  of  the  newly 
organized  Iron,  Steel,  Metal  &  Alloy  Co.  of  America,  Liberty 
Tower  Bldg.,  New  York  City. 

W.  S.  Quigley,  president  of  the  Qulgley  Furnace  Specialties 
Co.,  26  Cortlandt  St.,  New  York  City,  read  a  paper  before  the 
Philadelphia  Foundrymen's  Association,  May  3,  entitled  "Tests 
of  High-temperature  Furnace  Cement,"  containing  data  useful 
to  users  and  makers  of  high-temperature  furnaces. 

Henry  Cave,  president  of  the  Cave  Welding  &  Mfg.  Co., 
Springfield,  Mass.,  has  associated  himself  with  the  Davts- 
Bournonville  Co.,  Jersey  City,  N.  J.,  and  will  have  active 
charge  of  its  research  department.  Mr.  Cave  will  retain  his 
connection  with  the  Cave  Welding  &  Mfg.  Co. 

Richard  Martens,  vice-president  and  managing  director  of 
R.  Martens  &  Co.,  Inc.,  New  York  City,  sailed  May  16  on  the 
Californiit  for  Petrograd,  Russia.  During  his  six  months'  stay 
in  America  Mr.  Martens  completed  the  organization  of  his 
American  company  and  studied  the  manufacturing  Industries 
here  in  relation  to  Russia  as  a  future  market. 

P.  L.  Cone,  who  for  more  than  twenty  years  was  associated 
with  the  Windsor  Machine  Co.,  Windsor,  Vt.,  for  the  past 
eleven  years  as  general  superintendent,  has  resigned  and 
started  in  business  for  himself.  He  will  build  an  automatic 
lathe,  and  has  begun  the  erection  of  a  shop  60  by  100  feet. 
The  new  concern  will  employ  about  100  men  at  the  start. 

George  H.  Higgins  has  been  appointed  factory  manager  of 
the  Burd  High  Compression  Ring  Co..  Rockford,  111.  Mr.  Hig- 
gins was  formerly  with  the  Stone  &  Webster  Corporation,  the 
Westinghouse  Electric  &  Mfg.  Co.,  Ford  Motor  Co.,  Buirk 
Motor  Co.  and  the  Oakland  Motor  Car  Co.  Mr.  Higgins  will 
have  general  supervision  over  the  factory  matters  and  will  give 
special  attention  to  problems  involving  production. 

Dr.  Edward  E.  Pratt,  chief  of  the  Bureau  of  Foreign  and 
Domestic  Commerce  of  the  United  States  Department  of  Com- 
merce, is  the  director  of  an  educational  course  in  foreign  trade 
which  has  just  been  announced.  The  course  is  supplied  to  cor- 
porations and  firms  for  study  by  their  employes  and  to  others 
interested  in  foreign  trade.  It  is  being  issued  through  the 
Business  Training  Corporation  with  offices  at  185  Madison 
Ave.,  New  York  City. 

Oskar  Kylin,  for  six  years  connected  with  the  Warner  & 
Swasey  Co.,  Cleveland,  Ohio,  for  the  past  few  years  as  head 
designer,  has  taken  a  position  with  the  Foster  Machine  Co., 
of  Elkhart,  Ind.  Mr.  Kylin  was  responsible  for  the  designing 
and  perfecting  of  the  Warner  &  Swasey  2A  and  3A  turret 
lathes  and  the  No.  4  universal  screw  machine  now  well  known 
to  the  trade.  He  has  also  designed  several  other  machines 
which  are  to  be  put  on  the  market  in  the  near  future. 

Joseph  A.  Home  was  elected  second  vice-president  of  the 
Yale  &  Towne  Mfg.  Co.,  at  a  meeting  of  the  board  of  directors 
held  in  April.  Mr.  Home  will  retain  his  present  position  and 
title  as  general  superintendent.  He  has  been  over  twenty-four 
years  in  the  company's  service,  and  as  general  superintendent 
is  responsible  for  the  entire  management  of  the  Stamford 
works  and  of  all  the  manufacturing  operations  of  the  company, 
including  those  of  its  Canadian  plant  at  St.  Catherines,  Oni. 
His  election  as  a  vice-president  is  in  recognition  of  his  success- 
ful administration  in  the  past,  and  of  the  ability  that  he  has 
shown  in  cii.-;.  iKirRing  the  duties  of  his  responsible  position. 
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lliiKo  Kiicdiiiaiin.  a  machine  designer  of  con.sidcrable  repu- 
tation and  a  contributor  to  Machinkrv.  was  killed  in  Detroit, 
Mich.,  February  20,  by  being  struck  by  an  automobile. 

Rev.  Dr.  Josiah  Strong,  organizer  and  president  of  the 
American  Institute  of  Social  Service  and  founder  of  the 
"Safety  First"  movement,  died  April  2S  in  the  Roosevelt  Hos- 
pital, New  York,  aged  sixty-nine  years.  Dr.  Strong  was  asso- 
ciated with  Dr.  William  H.  Tolman  in  the  early  days  of  the 
safety  movement  and  was  active  in  founding  what  afterward 
became  the  American  Museum  of  Safety. 

Fred  A.  Welles,  inventor  of  a  friction  adjustment  for  ma- 
chinists' calipers,  died  at  the  home  of  his  father,  J.  C.  Welles, 
In  Milwaukee,  Wis.,  May  14,  following  an  Illness  of  a  few  days, 
aged   fiftv-two   years.     Mr.    Welles   was   born    in    Milwaukee; 
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Scientific  Heat  Treating 

requires,  first  of  all,  efficient  equipment.  To  get  high-grade,  uniform  and 
economical  results  furnaces  are  necessary  that  give  an  even,  unvarying  heat 
of  the  proper  intensity  with  economy  in  fuel  consumption. 

Brown  &  Sharpe  Case  Hardening  and  Annealing  Furnaces  meet  these 
demands.  Designed  and  constructed  on  scientifically  correct  principles, 
they  were  developed  for  our  large  heat  treating  department  where  re- 
quirements are  much  more  exacting  in  many  cases  than  those  of  the 
average  shop. 

They  are  built  to  give  little  or  no  radiation.  Steady,  unvarying  air 
pressure  so  essential  to  an  even  heat  is  readily  secured  and  the  tempera- 
ture is  easily  controlled  to  suit  the  requirements  of  various  classes  of  work. 
Write  today  for  a  special  circular  describing  in  detail 


B.   Sc   S.   Case   Hardening   and   Annealing   Furnaces 
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The  Economy 
of  High  Quality 


is  strikingly  apparent  in  using  cutters.  Inferior  cutters  may  make  an  eco- 
nomical showing  on  an  invoice  but  what  is  the  verdict  of  the  cost  sheet  and 
the  production  records?  That's  where  (jood  cutters  show  the  difference. 
There  are  no  frequent  and  protracted  waits  while  they  are  being  ground — 
no  cutting  down  of  speed  and  feed  because  of  poor  temper.  They  stand  up 
well — keep  your  machines  busy — and  produce.  So  it  pays  to  order  high- 
grade  cutters.    Bear  this  fact  in  mind  too — 


The  B.  &  S.  Trade  Mark  is  a  Guarantee  of  Cutter  Quality 


so  when  your  cutter  orders  read  "Brown  &  Sharpe"  you  are  sure  of  getting 
profitable  results.  We  are  proud  of  the  confidence  that  trade  mark  in- 
spires and  we  spare  no  effort  to  make  sure  that  Brown  &  Sharpe  Cutters 
meet  expectations  or  surpass  them.  Every  stage  of  manufacture  is  rigidly 
supervised.  No  detail  is  too  small  to  receive  expert  attention — no  cutter 
that  fails  to  reach  our  high  standard  of  quality  leaves  our  works.  That's 
why  B.  &  S.  Cutters  make  the  strong  showing  in  production  results.  Write 
for  our  new  No.  136  Catalog — free. 


Brown  &  Sharpe  Manufacturing  Co. 


Providence,  R.  I.,  U.  S.  A. 

Branches: 

New  York 

Philadelphia 

Rochester 

Syracuse 

Chicago 
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after  having  secured  an  education  in  the  public  schools,  he 
entered  the  E.  P.  Allis  Co.'s  Reliance  Works,  where  he  learned 
the  machinists'  trade.  In  early  youth  he  showed  great  apti- 
tude for  things  mechanical  and  built  steam  engines,  boilers 
and  other  apparatus  in  his  father's  gun  shop  with  remarkable 
ingenuity.  The  originality  and  skill  displayed  bordered  on 
the  marvelous,  considering  the  age  of  the  boy.  He  invented 
many  things  besides  the  friction  adjustment  for  calipers,  among 
which  were  an  improved  valve  gear  and  governor,  and  a  sur- 
ftife  gage  having  novel  features;  in  all,  he  made  over  one  hun- 
dred inventions,  but  these  were  never  patented  owing  to  con- 
tinued ill  health.  He  placed  the  Welles  caliper  on  the  market 
in  1889.  In  1S94  he  became  greatly  interested  in  the  gas 
engine  and  built  a  number  of  different  types.  He  was  among 
the  first  to  enter  the  automobile  field,  and  built  a  car  having 
several  original  features,  such  as  the  planetary  gear,  cantilever 
springs,  etc.  In  1905  he  moved  to  Waukesha,  Wis.,  where  he 
took  his  tool  business;  but  continued  ill  health  forced  him  to 
dispose  of  the  business  to  one  of  his  former  employes,  A.  J. 
Machek.  With  his  passing,  the  world  of  mechanics  has  lost 
another  master  of  tools,  and  one,  like  the  late  Dr.  John  E. 
Sweet,  gifted  with  ability  to  make  sound  deductions  and  clear, 
comprehensive  explanations  of  mechanical  principles. 

JOHN  B.  SWEET 

John  E.  Sweet,  president  of  the  Straight  Line  Engine  Co., 
past-president  of  the  American  Society  of  Mechanical  Engi- 
neers, and  one  of  the  best  known  mechanical  engineers  in 
America,  died  at  his  home  in  Syracuse,  May  8,  aged  eighty- 
three  years. 

He  was  born  at  Pompey,  New  York,  in  1832,  and  his  boy- 
hood, spent  on  his  father's  farm,  was  given  up  to  the  varied 
work  that  a  farmer's  boy  is  called  upon  to  do  and  to  securing 
a  common  school  education  at  the  local  schools  of  his  native 
town.  His  mother,  Candace  Avery,  was  of  the  Avery  family, 
which  numbered  among  its  members  many  able  mechanics, 
among  them  the  Avery  who  patented  the  first  American  steam 
turbine,  which  was  one  of  the  earliest  turbines  in  the  world  to 
be  put  to  any  practical  use.  In  1835  several  of  these  were  in 
operation,  one  being  used  to  drive  a  saw-mill  at  Syracuse, 
N.  Y.  It  is  probable,  therefore,  that  young  Sweet  was  by  in- 
heritance destined  to  become  a  machinist  and  engineer;  and 
this  in  spite  of  his  early  training,  which  was  in  quite  a  differ- 
ent sphere.  That  he  had  a  mechanical  bent  was  early  evident, 
one  of  his  achievements  as  a  boy  being  the  construction  of  a 
violin,  which  so  pleased  his  parents  that  he  had  the  distinction 
of  being  sent  to  take  violin  lessons— a  very  unusual  event  at 
that  time  for  a  farmer  lad. 

At  the  age  of  18  he  was  apprenticed  to  learn  the  carpenter's 
and  Joiner's  trade  and  his  time  was  devoted  to  carpentry  and 
building  until  nearly  30  years  of  age.  After  completing  his 
apprenticeship  he  secured  a  position  in  the  first  architect's 
oflJce  opened  in  Syracuse  conducted  by  Elijah  T.  Hayden, 
where  he  had  an  opportunity  to  become  familiar  with  draw- 
ings of  framed  structures  and  building  details.  The  laying 
out  of  such  details  passed  for  "architecture"  in  those  days, 
since  the  artistic  side  of  building  design  had  not  then  received 
much  attention,  particularly  in  the  smaller  towns  and  cities. 

The  building  plans  of  Sweet,  the  architect,  bore  the  stamp 
of  originality  that  characterized  his  later  work.  One  of  his 
most  successful  efforts,  from  a  utilitarian  point  of  view,  was  a 
set  of  plans  for  a  model  farm  barn;  and  so  great  was  the  call 
for  these  that  they  were  several  times  published  in  the  Rural 
"Kew  Yorker  and  led  to  a  series  of  articles  in  this  publication 
by  the  young  architect.  His  last  work  as  an  architect  was  in 
connection  with  the  building  of  a  hotel  in  Alabama,  which  was 
In  process  of  construction  at  the  outbreak  of  the  Civil  War. 
In  common  with  many  Northerners  then  in  the  South,  he  came 
North  with  the  opening  of  hostilities.  Later  he  went  abroad, 
traveling  in  England  and  on  the  Continent,  the  immediate 
reason  for  his  trip  being  the  famous  London  Exposition  of 
1862.  While  abroad  he  contributed  a  series  of  letters  to  a 
Syracuse  paper,  showing  him  to  be  a  versatile  writer  along 
popular  as  well  as  technical  lines. 

Singularly  enough,  the  beginning  of  his  mechanical  career 
was  made  in  England.  He  secured  a  patent  on  a  nail  machine 
in  which  the  Patent  Nut  &  Bolt  Co.,  of  Birmingham,  England, 
took  an  interest,  so  he  went  there  and  entered  their  em- 
ploy while  superintending  the  making  of  his  machines.  While 
there  he  began  writing  upon  technical  subjects,  contributing  to 
London  Enflinccrinf;. 

His  mechanical  career  in  America  began  in  1SG4  when  he 
was  employed  by  the  firm  of  Sweet,  Barnes  &  Co.,  of  Syracuse, 
as  draftsman.  He  was  here  engaged  upon  a  varied  line  of 
machines,  one  of  which  was  a  matrix-impressing  machine 
arranged  with  a  keyboard  and  aiming  to  do  away  with  tlie 
iise  of  movable  type.  This  machine  was  really  a  progenitor  of 
the  present  linotype  machine,  and  the  first  and  only  one  con- 
structed was  exhibited  at  the  Paris  Exposition  of  1S67  and 
later  presented  to  Cornell  University,  where  it  now  is. 

In  the  early  seventies  Mr.  Sweet's  efforts  were  extended  in 
still  another  field— that  of  bridge  building.  At  about  this 
time,  however,  he  had  conceived  the  idea  of  his  Straight  Line 
engine  which  is  Inseparably  connected  with  his  name  and  is 


John  £.  Sweet 

perhaps  his  most  characteristic  piece  of  work.  The  features 
of  the  engine  are  too  well  known  to  require  extended  descrip- 
tion. Nearly  every  feature  was  different  from  what  had  been 
done  before.  The  straight  lines  of  the  frame,  the  oiling  ar- 
rangement, the  governor,  the  arrangement  and  location  of  the 
flywheel,  the  substitution  of  a  plain  sleeve  for  piston  rod  pack- 
ing, etc.,  have  been  much  discussed  and  have  influenced 
machine  design  in  general. 

Prof.  Sweet's  connection  with  Cornell  University  began  in 
1873  and  terminated  in  1879.  One  of  the  first  college  ma- 
chine shops  in  the  country  was  established  at  this  insti- 
tution, and  Prof.  Sweet  gave  instructions  both  in  shop  work 
and  in  machine  design.  The  second  Straight  Line  engine 
built  was  made  by  students  in  this  college  shop  and  exhibited 
at  the  Centennial  Exposition.  The  Sweet  measuring  ma- 
chine was  developed  while  he  was  at  Cornell  and  was  the 
first  machine  for  accurate  measuring  made  in  this  country. 
He  introduced  into  the  Sibley  shop  the  making  of  scraped 
surface  plates  and  straightedges,  and  of  ground  standard 
gages,  at  a  time  when  such  auxiliaries  to  shop  processes  were 
considered  unnecessary  refinements.  Another  of  his  Cornell 
products  was  the  Sweet  engine  lathe,  having  a  cone  of  change- 
gears  located  in  the  headstock  beneath  the  main  cone  of  the 
lathe  and  so  connected  that  any  feed  or  thread  could  be 
obtained  without  putting  on  or  taking  off  change-gears  as  in 
the  ordinary  type  of  lathe.  Another  feature  of  this  lathe  was 
the  support  of  the  bed  upon  three  points,  a  principle  that  he 
had  adopted,  also,  in  the  Straight  Line  engine  frame. 

In  this  period  of  six  years  with  Cornell  University  Prof. 
Sweet  arose  from  a  position  of  comparative  obscurity  to  one 
of  national  prominence.  Mechanical  engineering  as  a  depart- 
ment of  organized  education  was  a  new  thing.  There  were  no 
precedents  and  regarding  its  practicability  there  was  almost 
tmiversal  skepticism.  Its  plan,  its  scope,  its  aims,  were  un- 
formed even  among  its  friends — and  its  friends  were  few. 
There  were  no  experienced  educators.  His  work  was  first 
that  of  a  teacher,  and  second,  that  of  a  pioneer  in  mechanical 
construction.  In  the  latter  capacity  he  laid  an  enduring 
foundation  for  interchangeable  manufacturing.  His  experi- 
ence as  a  draftsman  in  England  had  shown  him  the  funda- 
mental importance  of  the  work  of  Joseph  Whitworth,  which 
heretofore  had  found  little  appreciation  in  America.  Combin- 
ing a  keen  appreciation  of  Whitworth's  advanced  standards 
of  accuracy  with  original  conceptions  of  correct  principles, 
he  established  a  school  of  construction,  the  influence  of  which 
was  far-reaching.  Along  with  this  went  an  application  of  art 
in  design — not  the  art  of  organization,  but  the  art  of  perfect 
adaptation  to  purpose. 

Shortly  after  his  resignation  from  Sibley  College,  the 
Straight  Line  Engine  Co.  was  organized  at  Syracuse,  with 
Prof.  Sweet  as  president  and  manager.  In  the  building  and 
equipment  of  this  plant  his  originality  was  manifest,  as 
always.  It  was  one  of  the  first  sawtooth  roof  shops  to  be 
erected  in  this  country  and  among  the  tools  was  a  planer-type 
milling  machine,   then   not   a   common  machine   In   America, 
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The  Spindles  and 

Arbors  of  Cincinnati  Millers  are 

Chrome  Nickel  Steel 

The  spindles  have  an  "elastic  limit  of  from  90  to  100,000 
pounds.  On  all  machines  of  High  Power  design,  these  spin- 
dles have  flanged  ends  and  drive  face  mills  and  arboi*s 
through  hardened  keys.  They  are  not  easily  injured.  The 
arbors  have  an  elastic  limit  of  from  130  to  150,000  pounds. 
They  are  not  so  likely  to  spring. 

The  keys  which  drive  the  cutters  do  not  ruin  them  so  easily, 
and  when  subjected  to  accidents  they  do  not  readily  acquire 
a  permanent  "set." 

Bunch  these  facts  together  and  put  them  down  as  another 
reason  why  your  choice  should  be 

A  Cincinnati  Miller 
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designed  by  liiiu  and  built  at  the  Straight  Line  Engine  Co.  s 
works.  The  conduct  of  the  plant  was  unique.  A  feature  of 
greeting  was  the  sign  over  the  door,  "Visitors  Always  wel- 
come." Prof.  Sweet  made  it  a  rule  to  welcome  and  entertain 
the  callers  who  had  legitimate  interests  In  mechanical  engi- 
neering work.  His  shop  contained  no  secrets  and  he  freely 
gave  advice  and  counsel  to  all  who  sought  him. 

Prof.  Sweet  was  one  of  the  founders  of  the  American  So- 
ciety of  Mechanical  Engineers,  was  elected  its  third  president 
and  was  accorded  the  honor  of  presenting  the  first  paper,  in 
recognition  of  his  untiring  services  during  its  organization.  He 
was  also  later  elected  an  honorary  member  of  the  society.  He 
was  one  of  the  Judges  on  machine  tools  at  the  Chicago  Expo- 
sition; an  expert  for  the  government  on  gun  lathes;  and  one 
of  the  founders  and  first  president  of  the  Engine  Builders' 


Association  of  the  United  States.  He  was  honored  by  many 
societies.  In  1914,  Syracuse  University  conferred  upon  bim 
the  degree  of  doctor  of  engineering.  He  was  awarded  tbe 
John  Fritz  medal  in  December,  1914,  "in  recognition  of  his 
achievement  in  machine  design  and  his  pioneer  work  in  apply- 
ing sound  engineering  principles  to  the  construction  and  de- 
velopment of  the  high-speed  engine."  It  was  one  of  the  great 
disappointments  of  his  career  that  the  reciprocating  steam 
engine  was  displaced  by  the  steam  turbine,  and  the  years  of 
thought,  research  and  labor  that  he  had  expended  had  come 
to  naught.  He  saw  many  of  his  engines  taken  out  and  thrown 
into  the  scrap  heap  to  be  replaced  by  the  steam  turbine,  but 
he  accepted  the  changes  with  philosophical  cheerfulness.  Dr. 
Sweet  was  twice  married;  his  first  wife,  Caroline  V.  F^ilton, 
died  in  18S7,  and  his  second,  Irene  A.  Clark,  died  last  year. 
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Engineering  as  a  Career.     Edited  by  F.  H.  NeweU 
and  C.  E.  Drnyer.     214  pages,  5  by  7%   Inches. 
Published   by  D.   Van   Nostrand   Co.,    New  York 
City.     Price,  bound  in  cloth,  $1. 
This    book    is    Intended    to    be    an    answer    to 
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Heservatldns  can  be  made  by  appllcntion  to  W.  H 
Conant,   treasurer,   001   Kerr  Bldg..    Detroit,   Mich. 

June  14-16.— Annual    meeting    ot    the    Mas 
Builders  Association  at  Atlantic  City,   N.  J.     J.  W. 
Taylor,   secretary,    1112  Karpen  Bldg.,   Chicago,    111. 

June  14-21.— Annual  meeting  of  the  Railway  Sup- 
ply Manufacturers  Association  at  Atlantic  City. 
N.  J.,  in  connection  with  the  A.  R.  M.  M.  and 
M.  C.  B.  Associations.  J.  D.  Conway,  secretary  and 
treasurer,  2130  Oliver  Bldg.,  Pittsburg,  Pa. 

Juno     19-21.— Annual    meeting    of    the    American    („thor'8  "questions,    "What    can    my    l)oy    do 
Railway   Master   Mechanics   Association   ot   Atlantic 
City,   N.   J.     J.   W.   Taylor, 


Wickham    Roe.     315  page.,   6  by  9  Inches. 
lUustratlons.     Published  by  the  T.Ie  UnlTer»lty 
Press.   New  Haven,  Conn.     Price,  ¥3. 
This    historical    work    is    timely    and    Interesting. 
The   early   books   such   as  Smiles'    "Indnitrial    Biog- 
raphy" are  out  of  print,  and  no  one  had  adequately 
covered  the  development  of  the  machine  tool  build- 
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June   22-23.— Annual  meeting  of   the   Ohio  Society 

ot    Mechanical,    Klectrlcal    and  Steam    Engineers   In    by   Franklin 

Cleveland,     Ohio.       Frank     E.  Sanborn,     secretary-    Ing,"  by  Worcester  R.  Warner 
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June  27-July  1.— Annual  meeting  ot  the  American    J'^  Chest 
Society  for  Testing  Materials  at  Atlantic  City,  N.  J. 
Hotel  Trnymore,  heailquartcra.     Edgar  Marburg,  sec- 
retary. University  ot  Penusylvania,  Philadelphia,  Pa, 

June  29. — Monthly  meeting  of  the  Rochester  So- 
ciety ot  Technical  Draftsmen,  in  Rooms  131-137, 
Sibley  Block,  328  Main  St..  E.,  Rochester,  N.  Y. 
O.  L.  Angevlne,  Jr.,  secretary,  857  Genesee  St., 
Rochester, 

August   15. — Annual   meeting  of  the   International    F. 
Railroad   Master   Blacksmiths   Association,    Chicago, 
III.      A.     li.    Woodworth,    secretary    and    treasurer, 
0.  H.  &  D.  Uy.,  Lima,  Ohio. 

September  B-8. — Annual  convention  of  the  Travel- 
ing Engineers'  Association  at  Chicago,  III.  W.  O. 
Thompson,  secretary.  New  York  Central  Car  Shops, 
E.   Buftalo.    N.   Y. 

September  11-16. — Anuual  convention  ot  the  Ameri- 
can Foundrymen's  Association  and  the  American 
Institute  ot  Metals,  Cleveland.  Ohio,  in  the  Cleve- 
land Coliseum.  A.  O.  Backert,  secretary-treasurer, 
American  Foundrymen's  Association,  I'K-vcland. 
Ohio. 


W.  Lamer;  "Metallurgical  Engineering.' 

Herron;     "Electrical     Engineering."     by 

Abbott;    "Chemical   Engineering."   by   M. 


1  and  Steel  Making."  by  S.  T.  Well- 
Engineering."  by  J.  C.  Workman; 
"Sanitary  Engineering."  by  R.  Winthrop  Pratt; 
"Municipal  Engineering,"  by  Robert  HotTmann; 
"Municipal  Needs,"  by  Rudolph  Blankenburg; 
"Bridge  Engineering,"  by  Frank  O.  Osborn;  "Archi- 
tecture,"   by    Benjamin    S.    Hubbell;    "Mining."    by 


and  less  Is  known  of  their  live,  and 
It  surely  Is  commendable  to  bring  l>efore  the  public 
knowledge  of  machine  tools  and  the  part,  they  play 
in  the  Industrial  world.  Ma'ny  able  men  display 
almost  total  Ignorance  of  the  fundamentals  of  man- 
ufacture— the  means  by  which  machinery  is  pro- 
duced. The  work  contains  twenty  chapters  with 
two  appendices  and  a  partial  bibliography  on  tool 
building.  Chapter  heads  In  order  are  a.  follow.: 
Influence  ot  the  Early  Tool  Builders:  WiUdn«>n  and 


Waldemar 
of  Technically  Trained  Men," 
Technical  Man  In  Business," 


the  chief  operations  underlying  mechanical  trades. 
Under  the  general  head  ot  production  and  properties 
of  the  chief  materials  of  construction  the  work 
deals  with  physical  properties  ot  materials;  cast 
iron;  wrought  iron;  steel;  crucible  cast  steel;  the 
Bessemer  process;  the  open-hearth  or  Siemens  pro- 
cess; structure  of  alloys;  alloy  steels;  heat-treat- 
Columbia    University,    Morningslde    Heights,    New    ment     ot     steel;     non-tcrrous     metals;     copper-zinc 

York    City.      Announcement   ot    the    summer   session    alloys;  copper-tin  alloys;  white  metal  alloys;  proper 

day  and  evening  courses  for  July  10  to  August  18, 


Richards;   "Opportunities  tor  a  Mining  Engl-    b^^j^.    ijentham    and    Brunei;    Henry    Maudslay; 
by  Henry  S.   Munroe;    'JThe  Lure  _of  Prjl^vate    i„,.gnt„rs    of    the    Planer;    Gearing    and    MUlwork; 
*  "         Falrbairn  and  Bodmer:  James  Nasmyth;  Whitworth; 

Early     American     Mechanics;     The     Rise    of     Inter- 
changeable  Manufacture;    Whitney   and    North:    The 
Colt   Armory;    The    Colt    Workman— Pratt    A    Whit- 
ney;   Bobbins   &   Lawrence;    Brown   &   Sharpe    Mtg. 
Co.;  Central  New  England;   The  Nangatuck   Valley: 
.    Charnock.     C35    Philadelphia;  The  Western  Tool  Builders.     The  book 
503    illustrations,    gives  every  evidence  of  careful  preparation  and  Is 
Published  'by  D.   Van   Nostrand   Co.,    New   York    replete    with    references   to   sources   of   Information. 
City      Price    $3  net.  It    should    have    a    place    in    the    library    of    every 

The   aiithor   has   endeavored   to  bring   together  In    mechanical  engineer  who  Is  Interested  in  any  way  io 
le  volume  a  connected  and   systematic  account  of    the    means    of    manufacture — and    what    mechanical 


Practice,"  by  Ernest  McCuUough;   "Vocational  Guid 
ance,"    by    James    F.    Barker;    "Scientillc    Manutac 
turlng      and      Its      Opport^init 
Knempffert;  "Income 
by  David  Edgar  Rice 
by  John  Ritchie,  Jr. 
Mechanical    Technology.      By    G. 
5%    by    8%    inches. 
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New     England    Association    of     Commercial 
rineers,    53   Devoushire   St.,    Boston, 
Bued   a    business    directory    tor    191(1 
names   and    addresses   of    the   members   of   this   so- 
ciety,  revised    to  Jannuiy   1,    1916. 

Stevens  Institute  of  Technology,  Ilobok, 
introduced  report  writing  as  a  require 
graduation  about  a  year  ago.  The  time 
report  writing   Is  one  afternoon  a   week   ( 


ties  ond  uses  ot  stone;  cement,  asbestos,  abrasives, 
oils;  lubricants;  leather;  India  rubber,  etc.    Un- 


log 


Yarnall-Waring    Co,. 


nit    Hill-    PhiUil.-ll'h 
dertiie  general  head  ot   preparatory   processes,   the    Pa.     Circular  advertising  the  "Lea"  V-notch  recoi 
M  s«      hna'ls'    work  deals  with  the  production  of  castings;  methods    ing    liquid    meter. 
cmiVaVniiiff    tlic    of  molding;  chilled  castings;  the  foundry;  production        y„u„g,  Corley  &  Dolan,  Inc, 
ot   steel   castings;    pouring   molten   metal:    detective    York    City.      Circular    ot    the 
castings;  foundry  mixtures;  aids  to  molding;  opera- 
tions of   forging  and   stamping;   forging   machinery; 
1,   N.  J.,    classilicatinns   of   operations    in    forging;    the    smith 
lent     for    gjjop;  the  forges:  examples  ot  heavy  forging  in  iron 
given    to    („„i  Bteel;  drop-forging;  production  of  parts  by  roll- 
ing  the    ing;  wire  drawing  and  wire  drawing  machinery:  the 


149  Broadway.  New 

Sterling"    IS    by    50 

rankahaft   grinder,   witb 


second  half  ot  the  senior  year.  The  present  senior  production  ot  tubes;  manipulation  of  metals  by  Hang- 
class  Is  the  tirst  to  complete  this  work.  The  data  fng,  etc.  The  work  Is  comprehensive  and  should  be 
for  these  reports  are  obtained  mostly  by  a  search  of  much  value  as  a  general  reference  work,  partlcn- 
of    the    literature    on      the      subject.      Esperlmental    \„\y    to    students    In    technology,    mechanical    engl- 

ering,  etc. 


work  is  neither  required  nor  encouraged.  The  sub- 
ject of  the  report  Is  chosen  by  the  senior  himself 
during  his  first  term  and  Is  submitted  for  approval 
to  the  head  of  the  department  In  which  It  falls. 
The  subjects  of  the  reports  which  have  Just  been 
submitted  by  the  seniors  at  Stevens  not  only  cover 
branches  of  mechanical,  civil  and  electrical  engl 
neerlng,  but  also  chemistry,  civics,  economi- 
welfare   work    in    industrial   organizations. 


By  J.  Lee 


plain,    universal   or 
hand  or  power  table  feed. 

National  Engineering  k  Tool  Work.,  Oak  Park, 
III.  Circular  ot  the  "Neat"  high-|)Ower  fourteen- 
inoh  to*il-rcKim  and  mnnufaeturing  latbe,  with  three- 
step  cone  and   double   back-gears. 

National  Machinery  Co.,  Tiffin,  Ohio.  National 
Forging  Machine  Talk  No.  11,  Illustrating  the  .Ide- 
S(iueezing  and  gripping  power  of  the  new  type  Na- 
tional heavy-pattern  forging  machine.. 

National  Forge  &  Tool  Co.,   Erie,  P».     Catalogue 


Cost  Accounting — Theory  and  Practice.     — ^    -. .  ,  ^  ..        .,      . 

Nicholson.    341  pages.  0  by  a  inches.    Illustrated    descriptive  ot  manufacturing   t«d-holders   for   hea.. 
Oil    t     .         .!        Published    by    the    work,    and    hollow    bored    forginga,    including    clamp 


IW  BOOKS  AND  PAMPHLETl 


Ith    forms    and    diagra 
Ronald  Press  Co.,  New  York  City.     Price.  $4. 
The  author's  purpose  in  writing  this  book  was  tc 
nd    provide    for    the    public    accountant    and    cost    ac- 
countant a  reference  book  dealing  in  a  direct  man- 
ner with  the  practical  parts  ot  cost  accounting:    to    equipment    to: 
present   the  principles  nud  methods  ot  cost  account- 
ing  in  a   simple  and  direct  manner;   and  to  fiiruisU 
facturer   with    a    work    containing    all    the 


blocks,  planer  bolts.   U-clamps,  spindles,  etc. 

Chicago    Pneumatic   Tool    Co..    1000    Fisher    Bldg.. 

Chicago.     111.       Bulletin    192,    describing    pneumatic 

stone    tools,    stone    dressers,    air    compresaora,    and 

yard,  and   monumental   work. 

Stow  Mfg.  Co.,  Blnghamton.  N.  Y.  Booklet  en- 
titled   "Portable  Tool,  ot   Proven   Value,"   lllustrat- 


The   Technical  Production  of  Hydrogen   and  Its  In-    (.intents    by    chapter    bead 


Ihc    inanufacturer   with    a    work    containing    a  1    the  ,H,rtable    electric    tools,     motor-shaft    comblna 

iT,i"„':r,!;?:,^''rJ;!,?„'Hz'Lrrnd'^r™fl^""x;Tai;ed''    th'    "'-a-  ««""*  «">»'««  <"  «"  ^""  '"»"   «   '-' 


dustrial  Application.     By  Uarry  L.  Barnitz 
pages,  G  by  9  inches.     Published  by  the  author, 
617   W.    152nd  St.,    New   York  City. 
The   industrial   applications  of  hydrogen   have   as- 
past 


Finding  and  Its   Functions 

terest  In  Its  Relation  to  Cost;   Principles  and  Gen 
111  Methods  of  Cost  Finding;  Methods  of  Dlstribut 


The 
as    follows:      Cost    uP- 
Elements  of  Costs;   In-       Roth   Brothers    &    Co.,    A'dams    and    Loomis   St.., 
licngo.    111.      Bulletin  212  describing  Types  C   »nd 
Itcrnating-current    motors,    which    are   designed 


umed  much  Importa 

years,    and   this   review   of   the   menus  ot   producing  i)ata;  Control  of  the  Cost  Records  by  the  Financial 

hydrogen  in  large  quantities  at  low  cost  should  in-  Records;   The   Examination   of  a   Plant;    Devising   a 

terest  the  heads  ot  many  Industrial  works.  cost    System;     Estimating    Cost    Systems;     Dcpart- 

Oil  Fuel.    By  Ernest  H.  Peabody.    34  pages,  G  by  9  mental    Systems;    Sjiecial    Order    System    Based    on 


Recording    ,„  ^j^.^,  ,|jp  requirements  of  low  operating  and  low 


Ing    Indirect    Expenses;    Wage    Systems  ,.  ^ 

ton    ,i,e  Material   and   Lal-or  Costs;    Compiling   the   Cost    _,„i„,en.ncc  cost 

■Wallace  Barnes  Co.,  South  and  Parallel  Sts.,  Bris- 
tol,   Conn.      Table   of   decimal   equivalents   of    frac- 
tions   from    1 '64    to   G3/04    Inch,    varying   by    sixty- 
Inches.    47  illustrations.     Paper  pre'sented  at  the    the    Productive    Labor    Method;    Special    Order   Sys-    fourths  of  an  inch,  mounted  on  heavy  cardboard  for 
International    Engineering    Congress,    San    Fran-    tern  Based  on  the  Process  or  Machine  Method;  Prod-    convenient  reference. 
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There  is  a  difference  between   crudeness  and  power. 


"PRECISION" 

Boring,  Drilling  and  Milling  Machine 

IS  both 

Refined  and  Powerful 

and  the 
largest  size 
IS  as  refined 
as  the 
smallest. 

(We  have  a 

complete  line  of 

three  sizes.) 


The  joy  was  half  lost  because  not  sooner  found' 

The  LUCAS 
Power  Forcing  Press 

is  one  of  the  most  all-around 

USEFUL 

tools  that  any  shop  can 
have,  and  everybody  that 
uses  it  is  sorry  that  they 
didn't  order  it  sooner. 


Lucas  Machine  Tool  Co., 


NOW  AND 


Cleveland,  0.,  U.S.  A. 
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A.  &  F.  Brown  Co.,  79  Barclay  St.,  New  York 
City.  General  catalogue  100,  of  Bhaftlng.  pullejB, 
hangorrt.     couplings,     pillow-blocks,     belt    tighteners. 

BinI    other    transmlHBion    equipment,    containing    120 
pnKfH.   5  by  8  Inchen. 

T.  P.  Walla  Tool  &  Supply  Co.,  75-77  Walker  St., 
New  York  City.  Circular  of  the  Blmplex  emery 
bami  grinder  and  the  duplex  emery  band  and  disk 
grinder  for  nnishing  partH  that  require  straight- 
froln  finishes  with  emery  cloth. 

Vanadium-Alloys  Steel  Co.,  PittBburg.  Pa.,  has 
ready  for  distribution  a  new  f«lilcr  which  describes 
"Itcd  Cut  Superior"  high-spcrd  steel,  and  contains 
8UKi:cstion8  concerning  heat-treatmeut.  A  copy 
will  be  mailed  free  upon  request. 

Chicago  Pneumatic  Tool  Co.,  lOGO  Fisher  BIdg., 
C'hiraKo.  111.  Bulletin  E-39.  superseding  K-36,  lUus- 
triitinK  and  deacrlblnp  "Duntley'*  heavy-duty  porta- 
l)Ie  electric  grinders  and  electric  precision  grinders 
for  external  and   Internal   grinding. 

Boston  Gear  Works,  Norfolk  Downs,  Qulncy, 
Mass.  Bulletin  treating  of  worm,  spiral  and  helical 
gears,  giving  information  as  to  the  relative  advan- 
taces  of  these  types  of  drives  and  the  conditions  for 
wtiicli  each  is  particularly  adapted. 

Acme  Machinery  Co.,  Cleveland,  Ohio.  Pamphlet 
entitled  "A  Message  to  the  Superintendent  and 
To<jl-room  Foreman."  whi<'h  liluHtrates  and  de- 
scribes the  Acme  die  grinder  and  Acme  dies  with 
standard  dle-cnps.  The  correct  way  to  grind  a 
thrpading  die  is  also  shown. 

A.  G.  Butler,  Inc.,  Postal  Telegraph  Bldg,,  253 
Broadway.  New  York  City.  Leaflet  of  pattern  let- 
ters and  figurcfl  made  of  wlilte  metal  and  brass  for 
the  use  of  patternmakers,  foundrymen,  etc..  in  let- 
tering and  numberini;  pat t pros  for  castings.  A 
talilf  of  sizes  and  i)rioe8  is  Included. 

Crowe  Name  Plate  &  Engraving  Co.,  1749  Grace 
St..  Chicago,  111.  Catalogue  Illustrating  various 
styles  of  nameplates,  metal  labels,  signs,  tablets 
and  patterns,  etc..  manufactured  by  this  firm. 
Tliese  plates  are  made  with  either  sunken  or  raised 
letters.     Prices  and  sizes  are  included. 

New  Departure  Mfg.  Co.,  Bristol.  Conn.  Leaf- 
lets for  looseleaf  catalogue.  Nos.  GSFE.  CAFE,  GSFK 
and  (HJFIO,  descriptive  of  typical  two-bearinp;  mount- 
ings, change-speed  gearing  for  machine  tools,  ball 
bearing  grinding  spindles,  and  ball  bearing  attrition 
mill;  also  taijle  of  contents  for  FE  edition. 

Chicago  Pneumatic  Tool  Co..  Fisher  Bldg.,  Chi- 
cago. III.  Bulletin  34-Q,  entitled  "A  Few  Applica- 
tions of  'Giant'  Gas  and  Fuel  Oil  Engines."  The 
bulletin  shows  applications  to  a  vertical  triplex 
pump,  horizontal  duplex  pump,  direct-current  gen- 
erator, volume  exhauster,  fans,  hoists,  portable 
air  compressors,   etc. 

National  Machinery  Co.,  Tlflln.  Ohio.  National 
Forging  Machine  Talk  No.  10  gives  some  facts 
about  forging  machine  bed  frames  and  illustrates 
the  underslung  steel  bed  frame  of  the  National 
heavy-pattern  forging  machine,  which  is  heavily 
ribbed  and  webbed  in  order  to  give  the  greatest 
strength   and   rigidity. 

C  &  C  Electric  &  Mfg.  Co.,  Garwood,  N.  J.  Bul- 
letin 101  of  Tyi>e  SL  motors  of  the  four-pole.  Inter- 
pole  type,  built  in  sizes  from  1  to  125  horsepower. 
The  bulletin  Illustrates  and  describes  the  details 
of  construction  of  the  parts  and  contains  a  com- 
plete table  of  adjustable  and  constant-speed  ratings, 
with  full  dimensions  of  all  frames. 

Ross  Heater  &  Mfg.  Co..  Buffalo,  N.  Y.  Cata- 
logue A.  describing  and  illustrating  the  Ross  cross- 
head-gulded  expansion  Joint,  for  high-  and  low- 
pressure  steam,  oil,  gas,  and  water  piping.  It  is 
claimed  that  by  the  use  of  a  crosshead-gulded  ex- 
pansion Joint,  the  pipe  lines  are  kept  absolutely 
free  from  stress  both  when  hot  and  when  cold. 

Cincinnati  Planer  Co.,  Cincinnati.  Ohio.  Pamphlet 
entitled  "The  History  of  the  Planer"  which  traces 
the  history  of  the  planer,  step  by  step,  from  the 
earliest  design  (1751)  to  the  highly  developed  ma- 
chine of  today.  Tlie  book  contains  many  Illustra- 
tions sliowiug  the  early  types  of  planers  compared 
with  tlie  modern  Cincinnati  planing  macliines. 

Searchlight  Co..  1016  Karpen  Bldg..  Chicago.  III. 
Circular  on  dry  vs.  wet  acetylene,  telling  why  it 
takes  more  time  and  costs  more  money  to  make  a 
poor  weld  with  wet  acetylene  than  It  does  to  make 
B  good  weld  with  4iry  acetylene.  The  company 
sells  compressed  acetylene  in  cylinders,  the  cylinders 
containing  100  cubic  feet  of  free  acetylene  gas, 
free   from  water. 

Ingersoll-Ranrt  Co.,  11  Broadway,  New  York  City. 
Form  9023.  treating  of  "Imperiar*  tie  tamping  out- 
fits. Form  302ft,  devoted  to  Ingersoll-Rogler  Class 
PRE  duplex  direct-connected,  electrically  driven  air 
compressors.  Pressure  charts  and  tables  are  given, 
showing  the  sizes  and  capacities  of  these  com- 
pressors. Form  3312  of  "Imperial  XB"  duplex 
power-driven  air  compressors. 

Herman  A.  Holz,  50  Church  St.,  New  York  City. 
Catalogue  descriptive  of  the  new  type  of  Brinell 
portable  meter  for  accurately  and  conveniently  de- 
termining the  liardness  of  metal  and  metal  products. 
This  meter  is  adapted  for  testing  the  hardness  of 
metals  of  any  dimensions  or  shape  and  In  any  loca- 
tion. The  total  weipht  is  Cr^  pounds,  and  it  can 
be  carried  In  a  C  by  9  Indi  case. 

C  &  C  Eleotrlo  &  Mfg.  Co.,  Garwood.  N.  J. 
Bulletin  102-X  of  Typo  IB  motors  with  commutat- 
Ing  poles.  These  new  motors  ore  furnished  In 
rntlntrs  up  to  ten  horsepower.  They  are  of  the 
bipolar  type,  ond  are  built  In  the  open,  semi-closed 
and  totally  enclosed  forms.  They  are  especially 
suited  for  direct  connection  to  machine  tools,  fans 
and   general  Industrial  machinery. 

Sprague  Electric  Works  of  the  General  Eleotrlo 
Co.,    527    W.    S4th    St.,    New    York    City.      Bulletin 


4870C  of  alternating-current,  two-  and  three-phase 
motors  and  controllers  for  flat-bed  and  small  rotary 
printing  presses.  Bulletin  48907  descriptive  of  500- 
pound  electric  hoists.  Type  1-5.  Bulletin  49600 
(lescrlbing  flexible  steel  armored  conductors;  flexible 
Kteel  conduit;  stamped  steel  boxes;  and  fittings  and 
twls. 

Wallace  Barnes  Co.,  South  and  Parallel  Sts..  Bris- 
tol, Conn.  Booklet  7,  treating  of  Barnes  springs, 
screw  machine  products,  cold-rolled  steel  and  wire, 
washers,  and  stampings.  The  book  contains  a  num- 
ber of  valuable  tables,  among  which  are:  table  for 
determining  capacities  of  round  wire  helical  springs; 
decimal  equivalent  table;  table  of  standard  gages 
used  in  the  United  States;  tables  indicating  sire, 
weight  and  length  of  wire,  and  weight  per  foot  of 
cold-drawn  steel,  etc. 

Machinery,  140-148  Lafayette  St..  New  York  City. 
Booklet  of  "Safety  Don'ts,"  containing  don'ts  for 
machine  operators  in  general,  don'ts  for  lathe  opera- 
tors, don'ts  for  drill  press  operators,  don'ts  for 
planer  and  shaper  operators,  don'ts  for  milling  mo- 
chine  operators,  don'ts  for  Blotter  operators,  don'ts 
for  boring  mill  operators,  don'ts  for  grinding  ma- 
chine operators,  don'ts  for  gear  hobt>ers,  don'ts  for 
screw  machine  operators,  general  machine  shop 
don'ts,  don'ts  for  electricians.  Ijeltlnir  don'ts.  don'ts 
for  crane  and  hoist  operators,  don'ts  for  foremen. 
Sent  free  on  application. 

B.  G.  Haskins,  &41  W.  Washington  Blvd..  Chi- 
cago, 111.  Catalogue  10  of  "Strand"  flexible  shafts, 
portable  grinders  equipped  with  flexible  shafts, 
motor-driven  toolpost  equipment  and  countershaft 
equipment.  The  "Strand"  flexible  shafts  are 
adapted  for  external  and  internal  grinding  of  dies 
in  lathe  and  shaper,  truing  lathe  centers,  and  grind- 
ing flat  gages  in  shaper;  sharpening  punches  In 
jiress  without  disturbing  setting;  grinding  heavy 
<-astings,  fins  on  gears  and  pulleys;  cleaning  cast- 
ings with  wire  scratch  brush;  waxing  furniture  for 
stencil  work;  sanding  the  arms  of  chairs  and  re- 
moving paint;  drilling  in  metal  and  boring  In  wood. 
Hichardson-Phenix  Co.,  Milwaukee,  Wis.  Bul- 
letin 5  describing  a  line  of  filters  for  purifying  lu- 
bricating oil.  having  capacities  of  from  2o  gallons 
a  day  to  50.000  gallons  an  hour.  Some  large-size 
filters  for  use  In  purifying  lubricating  oil  from 
water  wheel  thrust  bearings,  large  gas  and  steam 
engines  In  steel  mills,  and  also  for  purifying  cut- 
ting lubricants  are  illustrated  and  described.  An 
idea  of  the  size  of  the  largest  filters  made  may  l>e 
gained  from  the  fact  that  the  oil  connections  into 
some  of  them  are  of  ten-inch  pipe.  The  catalogue 
serves  to  indicate  the  remarkable  advance  made  in 
recent  years  in  the  science  of  oil  filtration,  and 
it  shows  how  sclent iflc  principles  are  employed  in 
the   small  as  well  as  in   the  large  filters. 

Buffalo  Forgo  Co.,  Buffalo,  N.  Y.  Bulletin  of 
hand  and  power  punches  and  shears,  showing  n  line 
of  punches,  shears  and  bar  cutters  for  special  work. 
Reinforced  concrete  construction  has  created  a  de- 
mand for  powerful  hand  tools  for  cutting  round, 
square  and  twisted  bars,  and  for  bending  these  and 
structural  shapes.  The  catalogue  not  ofily  shows 
these  tools  but  also  includes  continuous  slitting 
shears,  angle-iron  cutters  that  will  not  distort 
or  flatten  the  metal,  beam  punches  for  channels. 
T-sections  and  I-beams;  also  a  variety  of  power 
machines  for  heavier  work,  all  of  which  are  of 
armor-plate  construction,  lighter  and  stronger  than 
cast  iron.  The  new  fan  erecting  shop  which  the 
company  has  just  completed  contains  about  500  tons 
of  structural  steel,  all  of  which  was  fabricated  on 
the  premises,  using  machines  of  the  company's  own 
make. 

Leeds  &  Northrup  Co.,  4901  Stenton  Ave.,  Phila- 
delphia, Pa.  Bulletin  entitled  "The  Potentiometer 
System  of  Pyrometry."  describing  the  pyrometer 
based  on  the  use  of  the  thermocouple  but  difTerlng 
from  the  ordinary  deflection  galvanometer  or  rail- 
li  voltmeter  jiyrometer  in  that  the  electromotive 
force  resulting  from  the  difference  in  temperature 
between  the  hot  and  cold  ends  is  measured  by  a 
balancing  metliod  rather  than  by  deflection  of  a 
needle.  Thus,  a  variable  but  always  known  elec- 
tromotive force  is  connected  Into  the  circuit  with 
voltage  opposing  that  of  the  couple.  A  galvanome- 
ter is  also  introduced  into  the  circuit  to  show  wlien 
the  two  voltages  are  eqiial.  since  at  this  time  the 
pointer  will  stand  at  zero.  This  produces  a  py- 
rometer independent  of  the  immersion  and  resistance 
of  the  thermocouple  and  of  the  temperature  and 
length  of  the  connecting  leads  and  of  the  resistance 
and  calibration  of  the  galvanometer  itself. 

Graton  &  Knight  Mfg.  Co..  Worcester,  Mass. 
Catalogue  0  illustrating  and  describing  the  products 
made  by  this  company,  which  include  leather, 
leather  belting,  lace  leather,  belt  cement,  belt  dress- 
ings, leather  packings,  strapping,  automobile  leath- 
ers, etc.  This  book  also  contains  much  matter  of 
general  Interest  to  those  who  purchase  belting,  lace 
leather,  packings  and  other  leather  products.  The 
belting  section  Is  of  unusual  interest  to  buyers  of 
belting,  as  it  describes  the  characteristic  qualities 
of  each  grade  manufactured  and  explains  why  these 
grades  are  essential,  their  differences  and  capabili- 
ties. This  section  also  embodies  valuable  mechani- 
cal rules,  tables  and  formulas  to  further  assist  the 
buyer  in  determining  the  proper  grade,  width  and 
weight  of  belting  for  any  given  drive.  Another 
section  of  the  catalogue  Is  devoted  to  leather  pack- 
ings, describing  all  the  various  kinds,  grades  and 
advantages  of  each.  A  copy  of  the  catalogue  will 
be  sent  upon  request  to  executives,  purchasing 
agents,  manajrers,  superintendents,  mechanical  engi- 
neers and  others  interested  In  the  buying  of  belt- 
ing and  other  leather  products. 

Charles  H.  Besly  &  Co.,  118-124  N.  Clinton  St., 
Chicago,  111.  General  catalogue  of  Besly  fine  tools. 
machinists',  mill  and  railroad  supplies,  brass,  cop- 
per, bronee  and  German  silver,  brass  wire  cloth, 
disk    grinders,    helmet    taps,    etc.;    771    pages.    6% 


by  9  inches.  An  idea  of  the  extent  of  this  caU- 
logue  will  be  gained  from  the  fact  that  the  gen- 
eral Index  covers  twenty-two  pages.  The  first  sec- 
tion Is  devoted  lb  braes  and  the  following  sections 
to  small  tooU  ordinarily  used  In  the  macblne  shop, 
arranged  In  the  sequence  of  their  use,  oamelj, 
drills,  reamers,  Upp.  dies,  etc.  The  Index  or  find- 
ing list  not  only  contains  the  manufacturers'  names 
and  numt>ers  of  the  various  toots  lllustrate<l  and 
described,  but  also  Indexes  the  tools  under  the 
common  shop  nomenclature.  Each  section  of  the 
catalogue  Is  complete  end  contains  tables  of  In- 
formation relating  to  the  particular  tools  Illus- 
trated In  that  section.  Thus  It  Is  possible  to  with- 
draw any  section  and  bind  it  In  a  separate  binder. 
For  example,  the  grinder  section  Is  Issued  separately 
as  a  condensed  grinder  catalogue,  and  this  plan  cao 
also  t>e  followed,  when  desired,  with  the  brass,  drill, 
tap  or  any  other  section.  The  convt^nience  of  this 
feature  Is  obvious. 

Armstrong  Cork  &  Insulation  Co.,  Pittsburg.  Pa. 
Book  treating  of  "Nonpareil"  high-pressure  cover- 
ing for  high-pressure  and  superheated  steam  Lines, 
boilers,  brefehlngfl,  feed- water  beaters,  tanks,  and 
other  heated  surfaces.  Nonpareil  high-pressure  cor- 
erlng  Is  composed  of  diatomaceous  earth  and  asbes- 
tos liber.  The  former  substance  Is  practically  pure 
silica.  It  is  claimed  that  this  covering  is  a  good 
non-conductor  of  heat,  able  to  wllhsUnd  reUtlvely 
high  temperatures  without  calcining,  and  U  unaf- 
fected by  moisture,  thus  making  a  very  eOlclent 
material  for  heat  Insulation  purposes.  The  book 
comprises  a  treatise  on  the  subject  of  heat  Insula- 
tion, giving  the  results  of  tests.  Particular  atten- 
tion Is  called  to  the  comparative  tests  made  at  the 
Beaver  Falls  factory,  which  are  described  on  pages 
7  to  21.  As  a  result  of  these  tests,  it  has  been 
possible  to  fix  definitely  the  heat  losses  from  vari- 
ous sizes  of  covered  and  uncovered  pipe.  These 
losses  are  given  In  B.  T.  U.  per  lineal  foot,  per 
degree  difference  In  temperature  for  twenty-four 
hours,  and  are  tabulated  on  pages  41  and  42.  Tables 
are  also  given  showing  the  most  economical  thick- 
nesses of  "Nonpareil"  high-pressure  covering  to  use, 
based  on  different  steam  coats,  and  a  complete  set 
of  specifications  covering  the  correct  installation  of 
these  various  thicknesses  of  covering  is  Included. 
Anyone  interested  in  the  Insulation  of  high-pressure 
and  superheated  steam  lin.-s  will  find  this  l"">k  of 
value,    and    can    (A-'  ;  ;.      .;    i.    :. ;  ;  "  ,    ■ 

tlie  company. 
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TRADE  NOTES 


Sibley  Machine  Tool  Co..   8  Tutt  St..  .-^ 
Ind.,   has   chanEcd   its   nume   to  Siblej-   M..  ,  ,. 

Tropenas  Converter  Co.  has  remored  its  city 
office  from  .'.O  Church  St.,  New  York  City,  to  2248 
Nostrand    Ave..    Brooklyn.    N.    T. 

Winter  Bros.  Co..  Wrentbam.  Mass..  is  building  a 
hricli  addition  to  its  plant.  123  by  40  (eet.  to  pro- 
vide  facilities   for  the  increased  business. 

George  P.  Clark  Co.,  Windsor  Locks,  Conn.. 
manufacturer  of  shop  trucks,  has  changed  Its  New 
York  office  from  21  Park  Kow  to  116  Nassau  St., 
suite  COl. 

W.  D.  HoUn  &  Co..  Rpading.  Pa.,  manufacturers 
of  machine  vises,  are  increasins  their  plant  facilltJes 
by  tJie  purchase  of  a  three-story  brick  building  near 
the  present  plant. 

James  Clark.  Jr.,  Dlectric  Co.,  Louisville.  Ky., 
manufacturer  of  portable  electric  drills  and  grinders, 
has  removed  its  Chicago  otBce  from  Machinery  Hall 
to  31   N.  Jefferson  St. 

Atlas  Machine  Co..  Providence.  R.  1..  has  removed 
from  no  W.  Exchange  St.  to  the  Enterprise  Bldg.. 
7  Eddy  St..  where  a  more  complete  equipment  has 
been  provided  to  increase  the  manufacturing 
facilities. 

Haskins  Mfg.  Co.,  4.'i9  I-iwton  Ave.,  Detroit. 
Mich.,  maker  of  electric  furnaces,  pyrometers  and 
heating  appliances,  opened  a  branch  ofSce  at  613 
I'nity  Bldg.,  ISS  Devonshire  St.,  Boston,  Mass.,  In 
charge  of  J.    E.   Bines. 

Zeh  &  Hahnemann  Co.,  Avenue  A  and  Tanderpool 
St.,  Newark,  N.  J.,  has  completed  an  addition  to 
its  plant  that  will  Increase  the  capacity  about  25 
per  cent.  The  addition  will  be  used  as  an  erecting 
room  and  the  new  office. 

Norma  Co.  of  America.  1790  Broadway,  New  York 
City,  at  its  annual  meting  elected  W.  M.  Nones 
president  and  treasurer.  Mr.  Nones  was  formerly 
secretary-treasurer  and  general  manager  of  the  com- 
pany, and  he  will  continue  to  All  the  position  of 
general  manager. 

United  Motors  Corporation  Is  a  SOO.000.000  com- 
pany formed  to  merge  the  Perlman  Itim  Cori>ora- 
tion  of  Jackson.  Mich.,  the  New  IH-imrtnro  Mfg.  Co. 
of  Bristol.  Conn.,  the  Hyatt  Roller  Bearing  Co.  of 
Newark.  N.  J.,  the  Peico  Co.  of  Toledo.  Ohio,  and 
tlie  Hcmy  Co.  of  Indianapolis.   Ind. 

Worthington  Pump  &  Machinery  Corporation,  115 
Broadway,  New  York  City,  has  acquired  all  the 
property,  assets  and  business  of  the  International 
Steam  Pump  Co.  and  Its  various  subsidiaries  e^tcept 
the  Henry  R.  Worthington  Works,  of  which  It  hold! 
most  of  the  capital  stock. 

Independent  Pneumatic  Tool  Co..  Thor  Bldg..  Chi- 
cago, 111.,  manufacturer  of  "Thor"  air  and  electric 
drills,  pneumatic  riveting,  chipping,  calking  and 
flue  beading  hammers,  has  moved  Its  Georgia  bcanch 
headquarters  to  Birmingham.  Ala.  A  suite  of  offices 
has  liocn  leased  in  the  JefTerson  County  Bank   Illdg. 

&oddard  Tool  Co.,  341-351  W.  Chicago  Are.. 
Chicago.  111.,  has  been  incorporated  under  the 
laws  of  Illinois  with  J.^00.000  capital  stock,  for 
the  manufacture  of  milling  cutters,  hohs  and 
special  tool  work.  Paul  B.  Goddard.  formerly  with 
the    Illinois    Tool    Works,    is    the    general    manager. 
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Knovs;^  Where  to  Find 
What  Is  Knovs/^n 

The  time  and  effort  wasted  in  this  busy  world  doing  important 
things  that  have  already  been  done,  would  make  us  all  rich  beyond 
our  rosiest  visions.  Men  give  their  days  and  nights  to  the  solu- 
tion of  problems  already  solved,  duplicating  costly  study,  research 
and  experiment,  when  very  often  the  results  they  seek  are  already 
available  at  a  fraction  of  the  original  cost. 

Machinery  receives,  for  example,  a  great  many  enquiries 
clearly  indicating  the  writers'  belief  that  they  have  come  upon 
problems  wholly  new  in  engineering — things  that  have  never  been 
worked  out  by  anybody.  But  very  often  the  greatly  needed  data 
has  been  published  for  years.  These  manifold  enquiries  relate  to 
every  branch  of  mechanical  engineering,  ranging  from  the  method 
of  drilling  holes  in  glass,  or  the  direction  of  spiral  for  fluting  a 
right-hand  end  mill,  to  the  method  of  determining  the  weight 
of  fly-wheels  for  punch  presses,  or  the  tractive  force  of  a  loco- 
motive. Included  in  this  wide  range  are  such  subjects  as  the 
volume  of  air  and  the  size  of  fan  required  for  heating  a  machine 
shop  by  the  fan-heater  system,  the  pressure  required  for  making  a 
six-inch  forcing  fit,  excess  allowance  in  dimensions  required  for 
bending  a  No.  10  gauge  sheet  steel  article  provided  with  six  bends, 
the  proper  pitch  of  broach  teeth  and  derivation  of  the  Grant 
formula  for  determining  the  cutter  for  milling  spiral  gears. 
Those  mentioned  are  typical  of  the  enquiries  recently  received  for 
which  all  the  necessary  data  and  tables  are  contained  in  engineer- 
ing literature  available  to  everybody. 

Any  man  engaged  in  engineering  work  today  may  consider 
himself  quite  well  informed  if  he  knows  where  the  data  he  needs 
or  may  hereafter  need,  can  be  found  when  wanted.  He  need  carry 
but  a  very  small  percentage  of  this  definite,  specific  information 
in  his  head — but  it  is  of  the  utmost  importance  that  he  should 
carry  in  his  head  the  i-ecollection  of  what  data  are  in  existence 
and  where  they  can  be  found.  Of  all  the  instruments  of  his  art  or 
business,  nothing  is  quite  so  valuable  to  him  as  the  vast  fund  of 
definite  information  worked  out  in  actual  practice,  at  great  cost, 
by  generations  of  engineers,  past  and  present. 

Know  H'Jiere  to  find  irhat  is  known. 
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'rcCKSS  in  any 
line  of  intcr- 
c  hangeable 
manufacture  de- 
pends to  a  large 
extent  upon  the 
taken  in  plan- 
operations 
and    fix- 


tures. This  fact  is  shown 
by  the  unusually  high  rates 
of  production  and  large  re- 
turns from  labor  and  invest- 
ment in  plant  obtained  in  the 
automobile  industry.  I'rol)- 
ubly  there  is  no  line  of  nianu- 
faiture  in  which  the  performance  of  machining  operations 
along  preconceived  lines  has  found  such  wide  application,  and 
in  which  the  work  is  done  according  to  the  actual  require- 
ments of  the  operation,  regardless  of  what  may  be  current 
prai'tice  on  similar  work.  The  man  who  looks  after  the  work 
of  planning  operations  and  designing  jigs  and  fixtures  is  gen- 
erally given  the  title  of  tool  engineer,  and  in  order  to  handle 
this  work  successfully,  he  must  have  certain  well  defined  quali- 
fications. It  is  of  the  utmost  importance  for  him  to  possess 
a  wide  knowledge  of  machine  tools  and  methods  of  perform- 
ing machining  operations;  and  he  must  keep  constantly  posted 
in  regard  to  the  latest  equipment  used  in  the  manufacture  of 
interchangeable  parts.  The  tool  engineer  must  also  be  thor- 
oughly familiar  with  the  physical  properties  of  all  classes  of 
metals  used  in  constructing  the  product  of  the  company  by 
which  he  is  employed,  and  with  the  cutting  speeds  and  feeds 
which  can  be  employed  in  machining  these  materials.  Last, 
but  not  least,  the  tool  engineer  should  be  an  experienced 
draftsman,  and  he  should  have  sutTicient  knowledge  of  free- 
hand sketching  to  enal)le  bim  to  express  his  ideas  rapidly 
on  paper. 

When  the  design  of  a  new  car  has  been  passed  by  the  engi- 
neering department  of  an  automobile  factory  and  a  decision 
has  been  reached  to  place  it  on  the  market,  the  first  step  in 
taking  up  the  manufacture  of  this  <ar  will  be  to  send  blue- 
prints of  all  parts  to  the  olllce  of  the  tool  engineer  so  that 
he  may  study  the  design  of  each  part,  lay  out  the  order  in 
which  the  machining  operations  are  to  be  performed,  and  de- 

'Assoclatc  Editor  of  Macuimikt. 


The  distinction  between  manufacturing  and  building  machines 
is  that  manufacturing  is  generally  understood  to  involve  the  quan- 
tity production  of  machine  parts  which  can  be  assembled  with 
little,  if  any,  hand  fitting,  while  building  Is  understood  to  have 
reference  to  m.Tl<ing  a  smaller  number  of  parts  which  are  fitted 
by  hand.  Manufacturing  requires  the  use  of  special  tools.  Jigs 
and  fixtures:  and  the  manufacturer's  profits  will  depend  to  a  large 
extent  upon  the  care  and  skill  with  which  the  planning  of  ma- 
chining operations  and  the  designing  of  special  tool  equipments 
are  carried  out.  The  preliminary  planning  of  machining  opera- 
tions has  obtained  wide  application  in  the  automobile  Industry, 
and  the  present  article  discusses  the  methods  employed  In  plan- 
ning; the  conditions  which  govern  the  design  of  jigs,  fixtures  and 
special  tools  for  each  operation;  and  the  principles  involved  In  esti- 
mating production  after  the  methods  of  machining  have  been  de- 
cided upon  and  the  design  of  tool  equipments  for  these  purposes 
has  been  completed.  For  the  purpose  of  discussion,  this  article 
deals  directly  with  the  preliminary  work  involved  In  preparing  for 
the  manufacture  of  certain  Important  parts  of  an  automobile  en- 
gine; but  attention  Is  directed  to  the  fact  that  practically  all  the 
Information  presented  Is  of  a  general  character  and  capable  of  appli- 
cation to  the  Interchangeable  manufacture  of  a  great  variety  of 
other   products. 


sign  jigs  and  fixtures  for 
these  machining  operations. 
For  the  purpose  of  discussion 
in  this  article,  we  shall  as- 
sume a  case  in  which  a  fac- 
tory previously  engaged  in 
automobile  manufacture  has 
adopted  a  new  design  of  en- 
gine to  be  used  in  a  car  that 
this  company  is  about  to 
place  on  the  market.  In  such 
a  case  the  factory  will  be  pro- 
vided with  practically  all  of 
the  machine  tool  equipment 
required  for  the  machining 
operations,  so  that  the  work 
of  the  tool  engineer  will  be  confined  to  the  planning  of  opera- 
tions and  the  design  of  the  necessary  jigs  and  fixtures. 

When  blueprints  of  the  motor  parts  have  been  received  by 
the  tool  engineer,  and  he  has  been  given  instructions  to  pro- 
ceed with  the  design  of  jigs  and  fixtures  for  these  parts,  his 
first  step  will  be  to  refer  to  the  design  of  corresponding  parts 
of  the  preceding  type  of  motor  and  the  tools  used  for  machin- 
ing them.  This  is  done  to  ascertain  whether  or  not  any  of 
the  tool  equipment  formerly  used  can  be  changed  at  a  mod- 
erate cost  to  adapt  it  for  use  in  the  manufacture  of  parts 
of  the  new  engine.  It  almost  always  happens  that  many  of 
the  tools  can  be  utilized  in  this  way.  but  attention  must  be 
paid  to  the  fact  that  all  automobile  manufacturers  are  con- 
tinually called  upon  to  furnish  repair  parts  for  obsolete  types 
of  motors  of  their  manufacture.  Such  parts  are  generally 
made  in  lots  of  about  one  thousand,  and  are  distributed  to  the 
service  departments  of  the  company,  which  are  maintained 
in  most  important  cities.  For  use  in  the  manufacture  of  these 
parts,  at  least  one  complete  set  of  jigs  and  fixtures  is  kept 
on  hand.  Card  files  are  maintained  to  show  the  position  of 
these  tools  in  storage  bins,  and  the  bins  are  conspicuously 
numbered  so  that  any  particular  lot  of  tools  can  be  easily 
located. 

Importance  of  Cooperation  Between  Tool  Encrlneer 
and  Chief  Deslirner 

In  starting  his  work,  the  first  point  considered  by  the  tool 
engineer  is  the  character  of  the  parts  to  be  machined  and 
the  method  of  holding  which  appears  to  be  most  suitable  for 
each  particular  case.  In  order  to  secure  the  most  satisfactory 
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results,  the  tool  engineer  and  the  chief  designer  of  the  engi- 
neering department  should  work  togetlier.  The  reason  for 
this  is  that  the  designer  is  not  usually  an  expert  on  the  per- 
fornnance  of  machining  operations,  and  so  he  should  secure  the 
advice  of  the  tool  engineer  in  order  to  be  sure  that  the  design 
of  all  parts  of  the  motor  shall  not  only  be  perfectly  suited  to 
the  service  retiuired  of  them,  but  that  they  shall  also  be  made 
in  a  way  which  will  enable  them  to  be  conveniently  held  while 
being  machined.  A  few  minutes  devoted  to  conferences  be- 
tween  the   designer   and   tool   engineer   at  specified    intervals 


pattern  shop,  so  that  after  the  design  has  once  been  approved 
by  the  chief  draftsman  and  tool  engineer,  they  may  be  cir- 
culated through  the  factory  with  the  assurance  that  no  sub- 
seQuent  trouble  will  develop. 

Subdivision  of  Tool  Engineer's  Work 

It  is  a  general  principle  of  tool  design  that  the  method  of 
procedure  must  be  governed  by  the  number  of  pieces  to  be 
produced,  because  it  is  obvious  that  a  certain  relation  should 
exist  between  the  cost  of  the  jig  and  the  amount  of  work  to 


TABLE  I. 


OPERATION  AND  TOOL  LIST  FOR  PISTON- COMPLETE  FORM  AS  USED 
BY  TOOL  ENGINEER 


Piece  No.  OO.'SS 
Niimo,  Piston 


Patt.Tn  No.  M  18 
Material.  &i.st  Iron 


Pickle  to  remove  sand  and 

scale 

Rough-turn   outside   A   and 

face  end  B 

Face  open  end  C,   bore  and 

ream  hole  D 

Drill  wrist-pin  hole  E 


Finish-turn  outside  A,  face 
end  B  and  rough  out  ring 
grooves    F 

Rough-    and    finish-ream 
wrist-pin   hole   E 

Mill  relief  G  around  wrist- 
pin  hole 

Press  bronze  bushings  H 
inlo  wrist-pin  hole 
Center-drill  and  countersink 
closed  end  at  J 
Drill  oil   holes  K   in   bosses 


Cut  wide  oil  groove  L 


Pickling  bath 

Semi-automatic 
chucking    machine 
Turret   lathe,    2   by 


Semi-automatic 
chucking  machine 


Arbor  press 

Sensitive  drilling 
machine 

Two-spindle    sens 
live  drilling  ma- 
chine 

16-inch   engine 
lathe 


Location   Pointa 


Tools,    Fixtures  and  Gages 


Inside  of  cored 
surfaces 
Outside  ma- 
chined surface 

Faced  open  end 
and  inside 
bosses 
Open  end 


Outside  and 
drilled  hole 
Outside  and 
open  end 
Inside  bosses 


Rough-grind    outside    A    of  Plain  cylindrical        Open  end  and 
piston  {grinding  machine     'center 

Finish-grind    outside    A    of  Plain  cylindrical        Open  end  and 


Rough-ream  wrist-pin 
bushings  H 


Finish  piston  ring  grooves  F 


IG  IFinish-ream  wrist-pin  bush- 
lings  H 

17  (Inspect 

I 


grinding  machine       center 


Bench 
Bench 


Sulphuric   acid 

Expanding  air   chuck.     Tur- 
ret   and    cross-slide    tools 
Soft  jaws  for  12-inch  chuck. 
Two  boring-bars — one  reamer 
.3.250   inch 

Drilling    fixture.       15/16-inch 
high-speed  steef  drills 

Draw-back    chuck    with    pin 
through  wrist-pin  hole.    Tur- 
ret and   cross-slide   tools 
Pot    fixture.      Locating    bar. 
Rough     and      finish      piloted 
reamers  of  fioating  t.vpe 
Indexing    fixture    with    stud. 
High-speed  steel  milling  cut- 
ters 3*4   by  2  inches 
Special    fixture.      Shouldered 
bar 

Special  plate  ]ig.     Combina- 
tion  drill  and  countersink 
Jig   plate   with   V-blocks   to 
drop  over  bosses  M.    *4-inch 
;  high-speed  steel  drills 
Special  nose-piece  with 
driver.     Wide   forming  tool 

Special   nose-piece   with 
driver.        Grinding      wheels — 
crystolon  K-30.     Limit  gages 
Special  nose-piece   with 
driver.     Grinding   wheels — 
crystolon  K-30.     Limit  gages 

Pot  fixture  (see  Operation  6) 
Locating  bar.    Roughing 
piloted  reamer 

Special  nose-piece  with 
driver.     Burnishing  tools  for 
grooves 

Holding       fixture.         Special 
'reamer 
Special   gages 


F-2167 
F-2167 
C-3617 
Stock 
F-2168 
Stock 


C-3621 
C-3621 
F-2172 


9/3/15 
9/5'15 
9/5/15 
9/5/15 


9/15/15 
9/15/15 
9/15/15 


9/21/15 
9/15/15 


100 
100 

ibb 


would  often  be  the  means  of  effecting  large  savings  in  the 
cost  of  manufacture,  as  it  sometimes  happens  that  many  cast- 
ings are  made  before  it  is  found  that  they  are  of  such  a  form 
that  special  means  should  have  been  provided  for  holding 
them.  Had  such  a  conference  been  held  before  the  castings 
were  made,  it  would  have  been  an  easy  matter  for  the  tool 
engineer  to  suggest  the  provision  of  lugs  or  re<'esses  on  the 
castings  to  engage  clamps  provided  on  the  fixture.  These  con- 
ferences should  be  held  before  the  drawings  are  sent  to  the 


be  produced  in  it.  But  although  the  tool  engineer  in  an  auto- 
mobile factory  pays  a  certain  amount  of  attention  to  this 
point,  it  is  not  a  matter  which  concerns  him  so  vitally  as  It 
does  the  tool  designers  employed  in  some  other  lines  of  manu- 
facture, because  the  average  automobile  factory  has  such  a 
large  production  that  any  reasonable  expenditure  is  warranted, 
provided  it  furnishes  a  means  of  handling  the  work  with  the 
maximum  efficiency.  In  the  following  article  it  is  assumed 
that  equipment  is  being  provided  for  a  shop  which  is  to  pro- 
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xamples  of  Freo-hand  Sketches 
illustrating  Operatioi 


LATHES,  TURRET 

k ^X" <\ 

0  p.u.s.r.,. I      i»    I  I 


lvvsw^sArrtr:::=rTr=t zrr^- _- -LX , 


TT 


(luce  two  hun- 
dred motors  in  a 
ten -hour  work- 
ing day.  T  Ii  e 
tools  are  de- 
signed on  this 
basis  and  rates 
of  production 
are  cal<:ulated 
with  the  view 
o  f  determining 
the  number  of 
machine  tools, 
jigs  and  fixtures 
which  must  be 
provided  for 
e  a  (■  h  operation 
in  order  to  se- 
cure this  rate  of 
production.  The 
order    in    which 

the  tool  engineer  handles  his  work  is  as  follows:  (1)  Plan- 
ning the  order  of  operations.  This  includes  a  consideration 
of  the  effect  of  the  design  of  each  part  to  be  machined  upon 

the     method     of  

machining.  (2) 
Deciding  on 
what  type  of  ma- 
chine each  op- 
eration is  to  be 
performed.  (3) 
Selecting  locat- 
ing points  on 
the  work  for 
each  operation. 
(4)  Designing 
the  necessary 
jigs,  fixtures  and 
tools.  (5)  Mak- 
ing the  tool 
drawings.  (6) 
Estimating  the 
rate  of  produc- 
lion  that  can  be 
obtained  for 
each  operation, 
in  order  to  de- 
termine the 
number  of  ma- 
chines and  tools 
that  m  u  s  t  be 
jirovidcd  to  pro- 
duce the  rotiuired 
number  of  parts. 
As  each  motor 
part  is  taken  up, 
the  tool  engi- 
neer decides 
upon  the  best 
order  in  which 
to  perform  the 
machining  op- 
orations  and 
then  makes  out 
an  operation  and 
tool  list,  such 
lists  being  in- 
cluded in  con- 
nection with  this 
article  tor  the 
large  parts  of 
a  n  automobile 
engine.  Tabic  I 
shows  the  list 
made  out  for  the 


rr- 


nado  by  Tool  Enffineer  to  explain  hU  Ideas  to  Tool  Designer 
6.  Table  I.   and  Operation  2,   Table  III 


the  part  to  be  machined  are  presented  at  the 
tion  and  tool  list,  to  show  all  surfaces  to  be 
present  case,  all  finished  surfaces  have  been 


TYPE  AND  SIZE  OF  MACHINE 

P.   A  W.   CO., 2  OV   26 

eWlhO  OVER  QEO .18 

8WIN0  OVER  C.8 a*i 

WIOTM  OF  C.S. 6 


SPEEDS  IN  REVOLUTIONS  PER   IVtlNUTE 


FAST  DACK  GEARS 


OPEN  BELT 


111   I   l&l 


FEEDS  IN  INCH   PER  R£  . 


TURRET-SLIDE 


tcr's  loose-loaf  Filo  of  Ma.liino  Tool  Equipmont     itivinit  Arailablo  Speeds 
and  Important   Dimensions  alTectinr  Design  of  Tools  and  Fixtnrvs 


piston,  the  lorm 
presented  being 
the  same  as  that 
actually  used  by 
a  successful  tool 
engineer.  Other 
tables  showing 
operation  and 
tool  lists  for  im- 
portant motor 
parts  have  been 
somewhat  con- 
densed in  order 
to  present  the  in- 
formation with- 
out taking  up 
an  unnecessary 
amount  of  space. 
In  all  cases,  the 
necessary  num- 
ber of  views  of 
top  of  the  opera- 
finished.  In  the 
marked  by  refer- 
ence letters  In 
order  that  they 
may  be  readily 
connected  with 
the  data  present- 
ed in  each  table. 
Each  operation 
and  tool  list 
gives  all  neces- 
sary information 
concerning  Indi- 
vidual machin- 
ing operations, 
the  types  of  ma- 
chines used,  the 
tools  with  which 
these  machines 
are  equipped, 
and  the  esti- 
mated  hourly 
production  per 
machine,  to- 
gether with  the 
number  of  ma- 
chines required 
to  give  a  produc- 
tion of  two  hun- 
dred motors  In  a 
ten-hour  day. 
The  part  num- 
ber of  the  piece 
to  which  the  op- 
eration and  tool 
list  refers  is  also 
given  on  the 
form  to  facili- 
tate Identifica- 
tion. By  looking 
over  these  opera- 
tion and  tool 
lists.  It  win  be 
evident  that  the 
most  careful 
planning  has 
been  done  to  be 
sure  that  the 
method  of  man- 
ufacture adopted 
Is  well  suited  to 
the  requlrementa 
of  each  case. 
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SPEEDS  AND  FEEDS  FOR  ROUGHING  AND 
FINISHING  COTS 


Material 

ICouehinc  Cutj 

FinisblDE  Cute 

Surface 
.Speed, 
l-cet   per 

Minute 

Feed. 
Inch   per 
Uerolu- 

tiOD 

Surface 
Speed, 
Feet  per 
Minute 

Feed, 

Inch   per 

Itevoiu- 

tion 

0.040 
0.030 
0.020 

Aluminum,  Commercial 

600 
400 
300 

0.030 
0.040 
0.040 

600 

Brass,   Composition 

150 
120 
100 

0.030 
0.040 
0.040 

200 

0.030 
0.020 
0.015 

Brass,  Yellow 

250 
200 
150 

0.030 
0.040 
0.040 

300 

0.040 
0.030 
0.020 

Bronze 

100 
70 
40 

0.030 
0.040 
0.040 

150 

0.030 
0.020 
0.015 

Castings,    Gray    Iron 

fiO 
50 
40 

0.040 
0.062 
0.125 

80 

0.500 
0.250 
0.125 

Castlnes,   Machine   Steel 

70 
60 
50 

0.020 
0.025 
0.030 

100 

0.040 
0.030 
0.020 

Castings,    Malleable    Iron 

SO 
SO 
40 

0.040 
0.050 
0.062 

120 

0.062 
0.040 
0.030 

Forgings,   Alloy  Steel 

60 
50 
30 

0.015' 
0.020 
0.025 

75 

0.020 
0.015 
0.012 

Forgings,   Machine   Steel 

70 
60 
50 

0.020 
0.025 
0.030 

100 

0.025 
0.020 
0.015 

Forgings,    Tool    Steel 

50 
40 
35 

0.012 
0.020 
0.030 

.'" 

0.020 
0.015 
0.012 

Steel,    eolcl-drawn    or    Kolled 

100 
GO 

0.030 
0.040 
0.050 

150 

0.025 
0.020 
0.015 

Steel,    Machine 

70 
60 
50 

0.020 
0.025 
0.030 

100 

0.025 

0.020 

0.015 

Mafliittertt 

After  planning  the  order  of  operations  and  deciding  upon 
tlie  type  of  machine  on  which  each  operation  is  to  be  per- 
formed, the  tool  engineer  is  ready  to  take  up  the  design  of 
jigs  and  fixtures.  When  he  has  decided  upon  the  best  method 
to  follow  in  performing  each  machining  operation,  he  calls 
in  draftsmen  from  the  tool  designing  department  and  explains 
the  general  requirements  for  each  tool.  The  tool  designers  are 
experienced  men,  and  much  of  the  detail  work  is  left  to  their 
judgment.  For  instance,  the  tool  engineer  will  not  specify  the 
form  of  clamping  mechanism  to  employ  in  each  case,  as  he 
knows  that  his  assistants  in  the  tool  designing  department  are 
thoroughly  competent  to  handle  this  part  of  the  work.  But 
in  many  cases,  where  the  method  of  machining  is  somewhat 
complicated  and  the  tool  engineer  feels  that  there  is  a  possi- 
bility of  misunderstanding  his  instructions,  he  will  make  a 
free-hand  sketch  while  he  is  explaining  his  ideas  to  the  tool 
designer.  This  sketch  is  taken  back  to  the  drafting-room  and 
constitutes  the  best  possible  form  of  memorandum  for  the  de- 
signer in  carrying  out  the  instructions  of  the  tool  engineer. 

Application  of  Free-hand  Sketches  In  Tool  Eng-ineering 
In  connection  with  the  work  of  the  tool  engineer,  the  ability 
to  make  good  free-hand  sketches  rapidly  is  a  valuable  asset, 
as  previously  stated.  Much  time  that  would  otherwise  be  re- 
quired to  explain  his  ideas  can  be  saved  by  a  judicious  use 
of  free-hand  sketches.  These  can  go  into  more  or  less  detail, 
according  to  the  complexity  of  the  idea;  but  they  should  al- 
ways clearly  show  the  principle  involved,  so  that  the  designer 
will  not  be  obliged  to  come  to  the  tool  engineer  with  too  many 
questions.  The  sketches  reproduced  in  Fig.  1  give  suggestions 
for  handling  Operation  G,  Table  I,  and  Operation  2,  Table  III, 
and  are  excellent  examples  of  the  way  in  which  information 
can  be  conveyed  by  free-hand  sketches.  It  will  be  noticed 
that  all  important  points  are  shown  on  the  sketches,  so  that 
the  tool  designer  will  not  be  compelled  to  do  anything  more 
than  follow  instructions. 

The  usual  practice  in  designing  tools  for  use  in  machining 
motor  parts  and  similar  work,  would  be  to  turn  over  to  one 


tool  designer  the  operation  and  tool  list,  and  allow  him  to 
proceed  with  the  designing  of  all  tools  for  machining  a  par- 
ticular piece,  following  the  seciuence  of  operations  in  their 
proper  order.  This  is  the  ideal  method,  but  it  is  subject  to 
variation,  depending  somewhat  upon  numerous  conditions, 
such  as  the  number  of  Jigs  and  fixtures  required  for  machining 
the  piece.  When  there  are  a  large  number  of  jigs  and  fixtures 
to  be  designed  for  any  one  piece,  such  as  the  cylinder  block, 
it  will  be  found  advisable  to  have  several  designers  working  on 
the  tools  simultaneously  in  order  to  avoid  delay.  Another 
method  which  is  sometimes  used  in  large  factories  where  a 
number  of  tool  designers  are  employed  is  to  divide  the  various 
men  up  into  groups  of  three,  four  or  six,  and  place  each  of 
these  groups  under  the  control  of  a  capable  designer  who  is 
also  an  experienced  draftsman.  An  arrangement  of  this  sort 
works  out  very  nicely  in  practice,  and  relieves  the  tool  engi- 
neer of  the  necessity  of  answering  numerous  questions  in  re- 
gard to  points  on  which  the  tool  designers  want  additional 
information.  Such  a  group  of  draftsmen  can  be  assigned  to 
designing  the  tools  for  machining  one  piece  for  which  a  num- 
ber of  jigs  or  fixtures  are  required,  and  these  men  can  work 
together  and  complete  the  designs  very  rapidly. 

It  is  well  to  note  at  this  point  that  a  mistaken  idea  of  econ- 
omy exists  in  some  factories  in  regard  to  the  method  of  han- 
dling the  work  of  tool  designing.  At  certain  seasons  of  the 
year,  when  a  great  number  of  new  fixtures  are  to  be  made, 
a  proportion  of  the  drafting-room  force  is  switched  off  to  as- 
sist with  the  tool  designing,  although  these  men  may  or  may 
not  be  adapted  to  the  requirements  of  this  pifrticular  class  of 
work.  A  man  may  be  a  good  designer  of  automobile  parts 
and  still  be  utterly  incapable  of  giving  satisfaction  on  tool 
design,  because  of  lack  of  knowledge  in  regard  to  the  most 
efficient  methods  of  conducting  machining  operations  and  the 
conditions  that  must  be  fulfilled  by  jigs  and  fixtures.  Such 
features  as  the  provision  of  chip  clearance,  selection  of  the 
best  locating  points,  and  many  other  details  which  would  be 
taken  care  of  Instinctively  by  an  expert  tool  designer  would 
puzzle  the  draftsman  unfamiliar  with  this  class  of  work,  with 
the  result  that  he  is  likely  to  neglect  them.  On  this  account 
it  is  advisable  to  secure  the  services  of  men  on  tool  design 
who  have  had  a  number  of  years'  experience  in  the  shop,  fol- 
lowed by  the  necessary  drafting-room  experience  to  make  them 
proficient.  It  is  poor  economy  for  any  concern  to  employ  its 
regular  drafting-room  force  for  this  purpose,  unless  it  is  well 
aware  of  the  capabilities  of  certain  of  the  men  along  these 
lines.  In  addition,  the  average  designer  on  automobile  work 
does  not  like  to  be  shifted  to  tool  design,  as  he  prefers  to  spe- 
cialize on  his  own  particular  line  of  work.  However,  this  is  a 
mistaken  idea  on  the  part  of  a  designer,  as  he  will  find  that 
the  knowledge  gained  in  tool  design  will  be  valuable  to  him 
in  many  ways  in  connection  with  other  work. 

Points  to  be  Considered  in  Tool  Deslsnioe: 

In  making  the  tool  drawings,  the  designer  is  governed  en- 
tirely by  the  operation  and  tool  list  and  the  tool  engineer's 
sketches,  together  with  verbal  instructions  which  he  may 
have  received  in  going  over  the  matter  with  the  tool  engineer. 


t  Oliver  No.  7  Turret  Lathe  equipped  with 
Chuck  and  Tools  for  facing  Open  End  of  Pi: 
nd  boring  and  reaming  Hole  at   End 
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In  the  first  place,  the  design  of  each  tool  must  provide  for 
securing  the  required  degree  of  accuracy  in  the  work.  When 
the  number  of  parts  to  be  produced  is  as  great  as  that  in  the 
case  under  consideration,  it  is  essential  for  every  possible 
refinement  to  be  incorporated  in  the  design  of  the  jig  or  fix- 
ture in  order  that  there  may  be  as  little  delay  as  possible  in 
setting  up  and  removing  the  work.  For  instance,  the  pro- 
vision of  quick-acting  clamps  may  be  the  means  of  making  a 
noteworthy  reduction  in  the  time  occupied  in  setting  up  the 
work.  The  question  of  cleaning  the  fixture  or  Jig  should  also 
be  carefully  studied  and  no  deep  pockets  should  be  left  in 
which  chips  will  accumulate  and  cause  trouble  in  obtaining 
correct  locations.  Whenever  possible,  the  parts  most  subject 
to  wear  should  he  so  designed  that  new  parts  can  be  quickly 
substituted  when  the  old  ones  have  worn  beyond  the  required 
limits  of  accuracy,  as  the  time  lost  in  repairing  tools  is  other- 
wise likely  to  be  a  serious  matter.  The  provision  of  means 
for  clamping  the  work  and  holding  it  in  the  correct  position 
while  being  machined  should  also  be  very  carefully  studied; 
and  all  clamping  devices  should  be  both  rapid  and  convenient 
to  operate,  as  well  as  so  designed  that  there  will  be  no  possi- 
bility of  the  piece  being  cramped  or  thrown  out  of  its  true 
position  when  clamping.  Many  of  these  points  are  considered, 
and  methods  suggested,  at  the  time  that  the  tool  engineer 
outlines  his  ideas  to  the  tool  designer.  In  making  up  each 
drawing,  the  position  of  the  work  should  be  indicated  by  either 
a  dotted  or  a  red  line,  so  that  the  purpose  of  each  part  of  the 
Jig  or  fixture  will  be  evident  to  the  toolmaker. 

There  are  a  number  of  important  details  in  connection  with 
the  making  of  tool  drawings  which  are  taken  care  of  in  vari- 
ous ways,  according  to  the  system  in  vogue  at  the  particular 
factory  where  the  work  is  being  done.  To  facilitate  the  work 
of  toolniaking,  it  is  essential  to  include  on  the  completed 
drawing  a  bill  of  material,  which  gives  the  amount  of  stock 
required  in  making  the  Jig  or  fixture,  with  the  necessary 
allowance  for  finish.  When  this  is  done,  the  completed  draw- 
ing goes  to  the  ordering-in  department,  where  the  order  is 
issued  for  the  various  materials  needed  in  the  construction 
of  the  tool.  A  still  better  way  to  handle  this  matter  is  to  have 
the  tool  designer  issue  orders  for  the  stock  on  regular  stock 
cards,  which  are  attached  to  the  tool  drawing  by  clips  after 
the  drawing  has  been  completed,  thus  showing  the  tool-room 
loreman  what  stock  is  required  for  the  Job.  Upon  completion 
of  the  drawing,  it  goes  to  the  tool  engineer,  who  looks  over 
the  general  points  of  construction  and  features  of  design,  and 
makes  any  suggestions  which  he  may  deem  advisable.  After 
he  has  approved  the  drawing,  it  goes  to  the  checker,  who  care- 
fully goes  over  all  dimensions  to  be  sure  that  there  are  no 
errors  when  it  is  sent  to  the  tool-room  accompanied  by  an 
order  to  make  the  tool.  Just  exactly  why  this  precaution  is 
frequently  omitted  in  connection  with  tool  drawings  it  is 
iiard  to  say,  but  the  fact  remains  that  many  of  them  are  al- 
lowed to  go  directly  to  the  tool-room.  It  follows,  there- 
fore, that  any  errors  which  occur  are  either  discovered  by 
the  toolmaker  while  doing  his  work  or  else  they  go  through 
without  discovery  until  the  fixture  is  finally  checked  before 
it  is  sent  into  the  shop.     Even  then,  an  error  may  not  be  dis- 


&  Oliv      

Wrist-pin    Kolo 


LAtho   tooled  up  for  ro&min; 
Pistons 


Fig.    b,     Ciiit^innati   Lathe   &   Tool    Co.'s    16-inch   Engine    Lathe    tooled 
up    for   turning   and   bumithinr   Ring   Grooves   in   Pistons 

covered  unless  the  work  which  has  been  machined  in  the  fix- 
ture is  inspected  to  see  that  it  conforms  to  the  requirements 
of  the  blueprint  of  the  engine  part.  In  cases  where  several 
Jigs  or  fixtures  are  to  be  made  for  machining  the  same  piece 
of  work,  it  is  especially  important  for  the  drawings  to  be 
carefully  checked  in  order  to  see  that  no  errors  occur.  In 
this  particular  instance,  we  shall  assume  that  the  drawings 
have  been  checked  and  O.  K.'d  by  the  tool  engineer,  after 
which  they  are  ready  to  be  sent  to  the  tool-room. 

Making  Tool  Drawln^rs 

Several  methods  are  employed  by  different  factories  in  mak- 
ing their  tool  drawings.  One  of  these  is  to  make  the  drawings 
in  lead  pencil  on  manila  paper,  and  send  them  out  to  the  tool- 
room after  they  have  been  varnished  and  attached  to  a  board. 
Another  method  is  to  use  tracing  cloth  (not  paper)  on  the 
rough  side  of  which  the  tool  drawing  is  carefully  laid  out 
in  pencil.  A  No.  3  pencil  gives  very  good  results  in  printing 
and  will  not  smudge  appreciably.  The  objection  may  be  raised 
that  the  use  of  tracing  cloth  for  making  tool  drawings  is  too 
expensive;  but  it  will  be  found  that  although  the  first  cost  is 
somewhat  greater  than  when  manila  paper  is  used,  the  con- 
venience and  time-saving  features  will  more  than  offset  this 
difference  in  cost.  It  may  also  be  said  that  a  pencil  drawing 
made  on  tracing  cloth  will  be  smudged  and  made  illegible,  or 
that  the  blueprints  taken  from  such  a  drawing  will  not  be 
sufliciently  clear.  But  several  of  the  large  machine  tool  build- 
ers in  this  country  are  securing  ex<ellent  results  from  this 
system  at  present,  which  should  be  sufllcient  to  vouch  for  its 
pra<'ticability.  The  use  of  tracing  paper  is  not  to  be  com- 
mended on  account  of  the  wear  and  tear  to  which  it  may  be 
subjected  in  handling. 

There  are  a  number  of  advantages  secured  through  the  use 
of  tool  drawings  made  on  tracing  cloth.  One  of  these  is  that 
blueprints  can  be  made  which  can  be  sent  to  the  pattern  shop 
and  to  the  toolmaker,  while  additional  copies  can  readily  be 
made  if,  for  any  reason,  other  departments  may  require  them. 
Another  advantage  is  that  in  redesigning  or  making  over  a 
jig  or  fixture  to  meet  the  requirements  of  a  new  model  or 
design,  the  pencil  marks  on  the  tracing  can  be  easily  rubbed 
off  and  the  necessary  changes  made  with  very  little  lalwr.  In 
addition  to  this,  it  may  be  desirable  to  keep  a  record  of  the 
original  tool  drawing,  which  can  be  easily  done  by  making  a 
blueprint  and  marking  it  "record  print."  This  can  be  filed 
in  its  proper  place  and  referred  to  at  any  time. 

Use  o(  FUlnff  Systems  and  Care  of  Tool  Drawlmrs 

An  excellent  system  for  filing  tool  drawings  and  lettering 
them  so  they  can  be  easily  found  is  to  standardize  the  various 
sizes  of  sheets;  for  example.  9  by  12.  12  by  IS.  IS  by  24.  24  by 
:!6  Inches,  etc.  Each  of  these  sizes  is  designated  by  a  letter, 
as  "A"  for  the  9  by  12  size,  "B "  for  the  12  by  IS  size.  etc. 
It  is  also  advisable  to  have  one  letter  to  designate  extra  sizes 
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LEFT  SIDE  VIEW 


REAR   END  VIEW 


RIGHT  SIDE  VIEW 


FRONT  END  VIEW 
JlacAlnerjr 


T>'pe  and  Size  of  Machine 


Tools,   Fixtures  and  Gages 


Location    Points 


HI  I 


remove     sand    and  Lead  lined  baths 


Pickle 

Mill    top   and    bottom    surfaces  20    by    20    inch    by    18    foot  Special    fixture;    holds    eight  Crankshaft  bearing  holes  and 

A   and   B,    valve    port   faces   C  planer   type   milling  machine"  blocks.     Inserted-tooth  valve  chamber 

and    valve    dust    plate    seat    D  cutters.     Setting  up  gages 

Drill  and  ream   two  dowel-pin  Two-spindle   IG-inch   vertical  Drill   jig   with   slip   bushings.  Milled    top     surface    A    and 

holes  in  base   (not  shown)         j  drilling  machine  Quick-change  chucks  valve  dust  plate  seat  D 


Mill  pad  E  for  water  intake 
pipe 

Rough-mill  seat  F  for  mag- 
neto bracket,  breather  pipe 
boss  G  and  oil  dial  boss  H 
Finish-mill  seat  F  for  magneto 
bracket,  breather  pipe  boss 
G  and  oil  dial  boss  H 
Rough-face  ends  J  and  K  of 
cylinder  block 

First  rough-bore  cylinder  holes 

L 

Second      rough-bore      cylinder 

holes  L 

Drill,     ream     and    plug    cored 

holes  (not  shown)  at  each  end 

of  valve  chamber 

Finish-bore  cylinder  holes  L 

Inspect  cylinders  for  finish  and 
diameter 

Drill  and  ream  pump  shaft 
holes  M 

Inspect  alignment  of  pump 
shaft   holes   M 

Bore  and  face  valve  seats  N 
and  holes  O,  drill  and  ream 
valve  stem  and  push-rod  guide 
bushing  holes  P  and  Q,  re- 
spectively 

Hand-ream  valve  stem  and 
push-rod  holes  P  and  Q,  and 
test  alignment 

Test  water  jacket  under  60 
pounds  water  pressure  per 
square  inch 

Drill  fourteen  bolt  holes  R  In 
base 

Drill  two  holes  S  in  water  In- 
take pad,  two  holes  T  in 
breather  pipe  pad  and  one  hole 
U  in  oil  dial  boss 
Uough-bore  hole  V  for  crank- 
shaft bearing  and  hole  W  for 
cam-shaft  bearing 
Finish-bore  for  cranksh<aft 
bearing  V  and  cam-shaft  be.ir- 
ing  W,  face  off  bearing  bosses 
J  and  K,  and  chamfer  crank- 
shaft bearing  hole  at  X  and  Y 
Hand-ream  cam-shaft  bearing 
hole  W 

Counterbore  ports  Z  for  Intake 
and  exhaust   manifolds  | 

Complete  facing  ends  of  cylin- 
der not  done  in  Operation  21 
Drill  forty-eight  holes  a,  b,  c, 
d,  e,  f  and  g  in  the  cylinder 
block  casting  from  four  sides 


No.      Wa     horizontal     milling  Clamping    fixture.      Inserted- 
machine  tooth   milling  cutter 

No.  2  horizontal  duplex  mill-  Clamping   fi.xture.      Inserted- 
ing  machine  tooth  milling  cutter 

No.  2  horizontal  duplex  mill-  Clamping   fixture.      Inserted- 
ing  machine  tooth  milling  cutter 

20    by    20    Inch    by    18    foot  Special     fixture;     holds     ten 
planer  type  milling  machine     pieces.      Inserted-tooth    mill- 
ing cutters 
Four-spindle  vertical  cylinder  Work-holding  fixture,  cutter- 
boring  machine  heads  and  bars 
Four-splndle  vertical  cylinder  Work-holding  fixture,  cutter- 
boring  machine                             heads  and  bars 
Two-spindle   25-inch   vertical  Angle-plate    fixture   with   lo- 
drilling  machine                           eating  pins  and  clamps 

Four-spindle  vertical  cylinder  Work-holding  fixture,  cutter-  Dowel  holes 
boring  machine  heads  and  bars 

Limit  gages  

26-inch   vertical   drilling  ma-  (Juick-change    chucks, 
chine  Jig 

Gages 


Dowel 

holes 

Dowel 

holes 

Dowel 

holes 

Dowel 

holes 

Dowel 

holes 

Dowel 

holes 

Dowel 

holes 

Drill  Dowel  holes 


Dowel  holes 


Special  machine 


Special  reamers.  Limit  gages 
Pressure  gages 


Sixteen-spindle    drilling   ma-  Special  Jig  plate  and  fixture  Dowel  holes 

chine 

Eight-spindle      drilling     ma-  Special  fixture  and  jig  plate  Dowel  holes 

chine 


5-6 

20 

22 
25 


Duplex  No.  5  boring  machine  Fixture 


Dowel  holes 


Duplex  No.  5  boring  machine  Combination  boring  and  fac-  Dowel  holes 
ing  tools 


Fixture   and  special  reamers 


Five-spindle   vertical   drilling  Special   flve-splndle   drill 
machine  head  jig 


26-inch  engine  lathe 

blocks 

Special  multiple-spindle  drill-  Work -hold  ing   fixtu 
ing  machine 


Cam-shaft      bearing      holes, 
cylinders  «nd    faced    side   of 
casting 
Faceplate     fixture.       Raising  Crankshaft   bearing   holes   V 


vol  hole 
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Tyi)C    and    Size    of    Ma^hi 


LtA-ation    Poinla 


«3        Z 


Tap  five  holes  T,  S  and  U  in 
breather  pipe,  water  intake 
and  oil  gaRe  bosses,  and  spot- 
face  cam-shaft  bearing  lock- 
screw  holes  g 

Drill  three  holes  k  for  holding 
oil  pump  and  two  holes  1  for 
holding  distributor  pipe.  Spot- 
face  two  holes  1 
Tap  fourteen  holes  a  in  mag- 
neto pads,  e  in  manifold  seats, 
and  g  in  cam-shaft  bearing 
lock-screw  bosses 
Tap  twelve  holes  d  in  rear  end 
and  six  holes  b  in  front  end  of 
cylinder  block 

Tap  fourteen  holes  c  in  top  and 
seventeen  holes  U  and  k  In 
bottom 

Drill  and  tap  two  holes  p  for 
oil  distributor  tube  clip.  Hand- 
tap  two  holes  f  for  valve  dust 
plate 

I'ress  eight  valve  stem  guides 
I'   Into  place 

Hand-ream  guide   holes   P  and 
burr  edges  and  top 
Hand-seat  valves  at  N 
Orijid  in  valves 
Inspect  valve  seating 
Wash   In   hot   soda   solution   to 
remove   grease 
Assemble     valvi.'^ 
blocks 

l'"inal  Inspection 


3-foot  radial  drilling  machine  Tapping  attachment 


Crankshaft   bearing  holes  V     15 


22-inch   vertical  drilling   ma-  Quick-change  chucks.     Plate  Top  A  of  cylinder  block 
chine  Jig 


No.  2  automatic  tapping  ma- 
chine 


Crankshaft    bearing   holes   V 


Ends  of  cylinder  blocks 


No.  2  automatic  tapping  ma-  Quick-change   chucks 
chine 

Sensitive      drilling      machine  Quick-change   chucks 
with    tapping    attachment 


No.  5  arbor  press 

Bench 

Bench 

Eight-spindle  valve  grinder 

Bench 

Soda   kettle 


Reamers 

Piloted   valve   seating   tools 


L^yilnder  .\rljor    press 


Fixture    to    hold    down    eight 
valves  at  a  time  when  insert- 
ing locking  pins 
Gages  and  indicators 


wliich  may  be  necessary  in  the  design  of  a  'special  machine 
or  an  exceptionally  large  fixture.  "X"  answers  very  well  for 
this  purpose,  and  a  separate  filing  drawer  should  be  used 
for  these  odd-sized  drawings.  It  is  a  good  idea  to  put  the 
letter  and  the  accompanying  number  of  the  drawing  in  the 
lower  left-hand  corner  and  again  in  the  upper  right-hand  corner 
upside  down,  so  that  no  matter  which  way  the  drawing  hap- 
pens to  be  placed  in  the  drawer,  the  number  will  always  be 
easily  seen.  A  drawing  record  book  should  be  prepared,  con- 
taining consecutive  numbers  under  each  size  and  letter;  and 
•these  numbers  should  be  checked  off  as  they  are  used.  A 
card  nie  system  should  also  be  devised,  the  cards  being  ar- 
ranged numerically  by  piece-number  or  alphabetically  by  the 
name  of  the  piece,  according 
to  the  system  in  vogue  in  the 
factory,  and  the  numbers  of 
the  drawings  which  apply  to 
tlie  tools  and  fixtures  on  any 
piece  can  then  be  entered  on 
these  cards.  In  this  way,  a 
double  file  is  available  so  that 
any  required  tool  drawings 
can  be  located  from  their  tool 
drawing  numbers  or  from  the 
name  or  piece-number  of  the 
part  on  which  they  are  used. 

List  of  Machine  Tool 
Equipment 

In  the  tool  engineering  and 
tool  design  department,  a 
complete  list  of  the  machine 
tool  equipment  of  the  factory 
will  be  found  useful.  The  re- 
quirements will  vary  accord- 
ing to  the  machine  tool  equip- 
ment in  the  factory;  but  in 
any  case  the  list  should  be  as 
complete  as  possible,  and 
should  include  the  capacity  of 
all  machines.  In  many  fac- 
tories, the  tool  designer,  when 
at  work  upon  a  fixture  or  Jig, 
is  obliged  to  go  out  into  the 
factory  and  measure  up  the 
machine  on  which  the  fixture 


apinille   Foot 
Rnil  Tools  f' 
Holes 


is  to  be  used.  This  is  entirely  unnecessary  when  a  reference 
list  is  kept  in  the  tool  engineer's  oflBce,  as  such  a  list  may 
easily  be  made  to  contain  all  the  necessary  information  for 
any  of  the  machines  in  the  shop.  This  list  of  machine  tool 
equipment  may  be  conveniently  kept  in  a  card  file;  Fig.  2 
shows  one  of  the  cards  from  such  a  file,  which  gives  the  dimen- 
sions of  a  horizontal  turret  lathe.  Reference  to  this  illustra- 
tion will  show  that  the  form  is  so  arranged  as  to  give  the 
necessary  data  on  all  machines  of  this  type,  together  with  the 
available  feeds,  speeds,  and  general  features  of  construction. 
There  are  few  ideas  which  can  be  applied  to  tool  designing 
that  are  capable  of  saving  more  time  than  this  system  of 
recording  the  mechanical  equipment  of  the  factory.  It  re- 
quires a  certain  amount  of 
time  and  care  to  compile  such 
a  list,  and  a  little  work  is 
necessary  from  time  to  time 
to  keep  it  up  to  date,  but  the 
expense  involved  will  be  more 
than  offset  by  the  time  saved. 
In  the  preparation  of  an  in- 
dex of  this  kind,  outline  draw- 
ings of  different  types  of  ma- 
rliines  can  usually  be  found 
in  machine  tool  builders'  cata- 
logues. These  outline  draw- 
ings can  be  cut  out  and  pasted 
on  a  good  sized  card,  say  8 
by  10  inches,  so  that  they  can 
be  handled  w^ithout  dllliculty. 
If  desired,  the  reference  in- 
dex can  be  extended  to  in- 
clude much  other  data  of 
value  to  the  tool  engineer. 
This  data  may  take  the  form 
of  trade  journal  clippings  re- 
ferring to  new  developments 
in  machine  tools,  spe<'ial  tools 
which  have  been  designed  for 
work  similar  to  that  done  in 
the  factory,  and  much  other 
valuable  data. 

In  order  to  explain  the 
practice  followed  in  deter- 
mining   the    best    order    In 
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which  to  perform  machining  Operations,  deciding  the  type  of 
machine  to  use  in  each  case,  and  selecting  points  from  which 
to  locate  the  piece  for  each  operation,  examples  have  been 
selected  for  each  of  the  motor  parts  under  consideration,  and 
these  will  be  discussed  in  detail.  The  accompanying  illustra- 
tions show  the  machines  tooled  up,  with  the  work  in  place 
in  the  fixtures,  and  tliese  equipments  will  be  referred  to  in 
explaining  the  conditions  which  determined  the  design  of  the 
tools  along  these  particular  lines.*  I'sing  the  operation  and 
tool  lists  on  which  the  sequence  of  operations  has  been  set 
down,  the  tool  engineer  proceeds  to  make  a  study  of  points 
which  govern  the  method  of  performing  the  machining  opera- 
tions. The  selection  of  suitable  locating  points  for  the  first 
machining  operation  on  any  piece  is  of  exceptional  importance, 
lieiause  it  determines  to  a  large  extent  the  accuracy  which 
will  be  obtained  in  the  finished  work.  For  this  reason  the 
greatest  care  must  be  exercised  in  looking  after  this  part  of 
the  work.  In  all  cases  the  locating  points  should  be  so  se- 
lected that  there  will  be  little  likelihood  of  any  ordinary  varia- 


and  feeds  to  use  on  various  classes  of  metal  met  with  in 
manufacturtog  work.  These  figures  are  based  upon  the  use 
of  high-speed  steel  cutting  tools,  and  the  amount  of  stock  re- 
moved is  assumed  to  be  normal,  i.  e..  from  3/32  to  1/8  inch 
on  a  side  for  the  roughing  cut  and  from  O.OlOi  to  0.015  inch 
on  the  diameter  of  the  work  for  the  finishing  cut.  It  will  be 
seen  that  three  sets  of  figures  are  given  in  each  case  for  the 
roughing  cut.  The  upper  figures  represent  the  maximum  cut- 
ting speed  and  corresponding  rate  of  feed,  which  should  only 
be  used  under  the  most  favorable  conditions;  the  next  set  of 
figures  represents  a  high  cutting  speed  which  can  be  used 
except  when  the  metal  is  exceptionally  tough  or  bard;  the 
lower  figures  are  decidedly  conservative  and  should  only  be 
used  for  estimating  purposes  when  the  greatest  care  is  re- 
quired in  machining.  Kor  the  finishing  operation,  one  cutting 
speed  is  given  in  each  case,  but  three  rates  of  teed  are  pre- 
sented, which  can  be  used  with  the  given  speed  according  to 
the  conditions  of  operation. 

In  using  a  table  of  this  kind,  it  will  be  well  to  remember 


tions  or   defects   in   the  castings   or   forgiugs   preventing   the 
work  from  being  properly  located  in  the  jig  or  fixture. 

Estimatiner  Production  on  Machinine:  Operations 

In  estimating  production  on  any  machining  operation,  tlie 
first  points  to  receive  consideration  are  the  type  of  machine 
on  which  the  work  is  to  be  done,  the  nature  of  the  tools  and 
fixtures  with  which  this  machine  is  equipped,  and  the  material 
to  be  machined.  In  connection  with  this  work,  a  compre- 
hensive knovfledge  of  the  proper  cutting  speeds  and  feeds  to 
use  when  working  on  different  classes  of  metal  is  absolutely 
essential.  A  competent  tool  engineer  will  have  gained  this 
knowledge  from  experience;  but  for  the  benefit  of  those  read- 
ers of  M.\cni.NKnv  who  are  less  familiar  with  work  of  this 
kind.  Table  II  has  been  arranged  to  show  the  cutting  speeds 


'  The 


shown 


1  use  In  the  Detroit  fm-tory  of  the  MnxweU 
Motor  Co.,  Inc..  nml  we  me  Itidebteil  to  this  tiriii  for  the  privilege  of  making 
a  study  of  its  methoils  of  manufnetur«\  upon  wliieh  is  liastvi  mueh  of  the 
information  eonrernluK  the  oriler  In  whieli  operations  are  perforuieil  anil  the 
nielh.,.\B  of  niai-hlninu'  that  are  ontliueil  in  the  operation  and  tool  lists  pre- 
sented   in    this   artiele.— Rditor. 


that  no  tabular  matter  can  be  safely  accepted  as  an  absolute 
guide  for  the  cutting  speed  and  feed  which  can  be  used  on 
any  class  of  work.  In  the  present  case,  however.  Table  II 
may  safely  be  used  as  a  basis  on  which  to  form  a  fairly  accu- 
rate estimate  of  production  for  all  normal  classes  of  work. 
In  practice,  it  is  frequently  found  that  after  work  has  been 
started  in  the  shop,  it  is  possible  to  increase  production  some- 
what because  the  high  quality  of  the  material  enables  a  higher 
cutting  speed  and  feed  to  be  used  than  those  used  in  the  tool 
engineer's  estimate.  Conversely,  it  sometimes  happens  that 
the  material  is  of  poor  quality,  and  this  will  naturally  result 
in  reducing  production  below  the  figure  estimated.  In  com- 
piling Table  II.  it  was  assumed  that  all  material  except  cast 
iron  and  yellow  brass  is  provided  with  a  suitable  cutting 
lubricant  while  machining.  In  cutting  aluminum,  some  fac- 
tories follow  the  practice  of  working  the  material  dry.  while 
in  other  factories,  a  lubricant  is  used  which  is  composed  of 
equal  parts  of  lard  oil  and  kerosene.  It  would  appear  that 
the  use  of  such  a  lubricant  should  be  the  means  of  securing  a 
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liiUjher  finish,  and  that  it  would  also  enable  a  higher  rate  of 
production  to  be  obtained;  but  in  one  well-known  factory, 
aluminum  is  being  worked  dry  at  a  cutting  speed  of  600  feet 
per  minute,  and  very  satisfactory  results  are  obtained. 

In  estimating  the  amount  of  lime  which  should  be  allowed 
for  setting  up  the  work  in  the  fixture,  indexing  turret  ma- 
chines, changing  tools,  etc.,  and  removing  the  finished  work, 
a  number  of  matters  must  be  taken  into  consideration,  and 
the  accuracy  of  the  result  will  be  largely  dependent  on  the 
judgment  of  the  estimator,  which,  in  turn,  is  the  result  of  his 
experience  in  doing  work  of  this  kind.  In  deciding  upon 
the  amount  of  time  required  for  going  through  the  different 
movements  necessary  in  the  performance  of  a  machining  opera- 
lion,  the  estimator  will  often  be  able  to  secure  accurate  in- 
formation by  timing  himself  with  a  stop  watch  while  going 
llirough  a  series  of  "false"  motions  Just  as  if  he  were  actually 
(li)ing  the  work  himself.  This  may  appear  somewhat  foolish 
Id  the  uninitiated,  but  it  is  necessary  in  many  cases  for  the 
most  experienced  estimators  to  adopt  this  metliod  in  order 
to  reach  an  accurate  conclusion  concerning  the  time  required 
for  unusual  classes  of  work.  In  order  to  determine  the  num- 
ber of  revolutions  per  minute  at  which  the  cutter  or  work 
should  revolve  to  produce  a  given  cutting  speed  expressed  in 
feet  per  minute,  the  tables  presented  in  M.miii.nkky's  Ha.mi- 
iiooK  on  pages  800  and  801  will  be  found  convenient. 

The  formula  for  calculating  the  cutting  speed  in  revolutions 
l)er  minute  at  which  a  piece  of  work  should  run  can  be  evolved 
from  the  following: 
w  DX 

—  cutting  speed  in  feet  per  minute 

12 
where  />  =  diameter  in  inches; 

}i  =  revolutions  per  minute. 
This  formula  can  be  reduced  to  the  following  form: 
0.262  D  A' =  cutting  speed  in  feet  per  minute. 
It  will  be  noticed  that  the  constant  0.262  is  very  dose  to 
0.250,   whi<h    would   be    ',;    hence   the   following   formula   can 
be  evolved: 

4  (■ 
y  =  - —  ( 1  ) 

D 
where  D      diameler  of  work,  in  inches; 

A'  =  number  of  revolutions  per  minute; 
C  =^  cutting  speed,  in   feet  per  minute. 
This  formula  is  accurate  within  about  5  per  cent,  and  will 
lie  found  useful  for  making  rapid  calculations  in  estimating. 
In  order  to  show  the  application  of  the  formula,  let  us  as- 
sume that  a  piece  of  cast  iron  8  inihes  in  diameler  is  to  be 
nuichined  and  that  the  tool  engineer  has  assumed  a  permissi- 
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2    Automatic    Tapping    Machines    equipped    with    a 
ilitate  handling  Work  in  tapping  Fourteen   Holei 
rcnteen    Holes    in    Bottom    of    Cylinder    Blocks 


Special    Baush    Multiple    Spindle    Macliute    tor    dtilUng 
eight   Holes   in   Cylinder   Blocks   at    a    Single   Setting- 
Drills  u-ork  simultaneously  from  Four  Sides 


ble  cutting  speed  of  .50  feet  per  minute  on  the  work.  He 
wishes  to  know  the  number  of  revolutions  per  minute  at 
which  Ihe  work  must  revolve  in  order  to  give  this  culling 
speed.  Then,  applying  the  formula  with  Z>  —  S  and  C  =  50, 
we  have: 

4  X  50 

.V  = ^25  revolutions  per  minute. 

8 
In  the  factory,  when  it  is  desired  to  determine  the  cutting 
speed  at  which  a  piece  of  work  is  being  machined,  the  formula 
can  be  transposed  to  give  the  cutting  speed  C  in  feel  per  min- 
ute.    In  this  case  Ihe  formula  would  be  as  follows: 
DX 

^  r  (2t 

4 
Let  it  be  supposed  that  a  piece  of  work  S  inches  in  diame- 
ter is  revolving  at  25  revolutions  per  minute,  and  that  it   is 
desired   to  know  the  cutting  speed   C  at   which   the  work   is 
being  machined.     Substituting  in  Formula  (2),  we  have: 
8  X  25 

=  50  feet  per  minute  =  cutting  speed. 

4 
In   addition   to   determining   the   cutting   speed,   number   of 
revolutions,  etc..  on  a  piece  of  work,  the  tool  designer  must 
also  take  advantage  of  short-cuts  to  facilitate  calculations  for 
determining  the  time  necessary  to  lake  a  specified  length  of 
cut  at  a  given  culling  speed.     The  following  formula  will  be 
useful   for  that  purpose.     To  determine  the  amount   of  time 
necessary  to  take  a  cut  at  a  given  speed  and  feed,  let: 
.Y  —  speed  in  revolutions  per  minute; 
I"  =  feed  in  inches  per  revolution; 
L  --  length  of  cut  in  inches; 
7'  =  time  in  minutes  to  complete  cat. 
L 
r-= (31 

To  explain  the  use  of  Formula  (3),  let  it  be  supposed  thai 
a  piece  of  work  to  be  machined  has  a  diameter  D  of  S  inches, 
that  the  speed  .Y  is  50  revolutions  per  minute,  that  the  feed 
/■'  is  0.025  inch  per  revolution,  and  that  the  length  of  travel  L 
in  taking  the  cut  is  4  inches.  Substituting  these  values,  we 
liiul  the  length  of  time  T  required  to  make  the  cut  Is: 
/.  4 

T  = = =  3.2  minutes  =  3  minutes  and  12  seconds. 

N  F      50  X  0.026 

In  a  great  many  cases,  the  tool  engineer  makes  many  of 
these  calculations  mentally  in  estimating  production,  although 
the  processes  through  which  he  arrives  at  the  conclusions  are 
based  on  the  foregoing  formulas.  Experience  is  an  important 
factor  in  estimating  the  length  of  time  necessary  to  do  any 
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piece  of  work  for  the  reason  that  so  many  factors  enter  into 
the  problem  and  so  many  small  items  have  to  be  considered 
in  addition  to  the  actual  amount  of  time  necessary  to  make 
the  cut. 

Incidental  Matters  Pertalnlm,'  to  Estlmatlntr 

It  is  fully  as  important  in  estimating  production  on  a  given 
piece  of  work  to  take  into  consideration  the  various  move- 
ments involved  in  operating  the  machine,  setting  up  the  work 
and  changing  the  tools,  as  it  is  to  figure  the  length  of  time 
which  the  machine  will  actually  take  in  doing  the  cutting. 
Some  of  these  points  are  given  consideration  in  connection 
with  a  brief  discussion  of  the  performance  of  machining  opera- 
tions on  different  types  of  machines  such  as  turret  lathes, 
vertical  boring  mills,  milling  machines  and  drilling  machines. 
Some  of  the  general  points  which  apply  to  all  classes  of  ma- 
chines are  as  follows: 

J.  Conservative  Estimate  of  Capacity. — The  tool  engineer's 
estimate  should  always  err  on  the  conservative  side,  as  it  is 
better  to  find  that  a  little  more  than  the  required  production 
is  produced  by  a  given  equipment  than  that  the  output  is  too 


the  cutting  tool,  the  fixture  may  be  occasionally  dipped  in  a 
soda  kettle  to  clean  it  out,  or  an  air  blast  may  be  used  to 
blow  away  the  dry  chips.  When  the  fixtures  are  used  in  con- 
nection with  a  cutting  lubricant,  the  lubricant  itself  can  be 
used  to  wash  out  any  chips  which  may  have  accumulated  in 
places  where  they  are  likely  to  cause  trouble.  However,  this 
point  should  always  be  considered  in  the  design  of  tools,  and 
taken  care  of  as  far  as  possible  by  making  the  tools  of  such 
shape  that  chips  will  not  accumulate. 

.',.  M'eight  of  Work. — When  the  work  is  small,  the  weight 
need  not  be  considered,  so  long  as  a  man  can  lift  it  easily  and 
place  it  in  position  without  assistance.  If,  on  the  other  band, 
the  work  is  of  considerable  size  and  weight,  requiring  the  as- 
sistance of  a  helper  in  setting  it  in  position,  the  weight  must 
be  taken  into  consideration  in  estimating  production,  because 
it  affects  the  length   of  time  necessary   to   handle  the  piece. 

5.  Size  or  Depth  of  Cat.— This  point  must  always  be  taken 
into  consideration,  as  it  affects  both  the  feed  and  the  speed 
that  may  be  employed. 

e.     Idle  Movements  of  Machine. — In  estimating  production 


TABLE  IV.    MACHINING  OPERATIONS  ON  CYLINDER  HEAD-MATERIAL,   CAST  IRON 
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Type   and    Size   of   Machine 


Tools,    Fi.xtures    and    Gages 


Face-mill  fourteen  bosses  C  tor 

hold-down  bolts 

Drill    holes    D    for    four    spark 

plugs 

Face  under  side  E  of  head 

Spot -face  four  holes  D  for 
spark  plugs 

Drill  fourteen  holes  C  from 
under  side 

Mill  off  face  of  fan  stud  boss 
F 

Drill  dowel-pin  hole  G  in  fan 
support  boss  F 

Drill  and  tap  hole  H  in  fan 
stud  boss  F  ! 

Counterbore  combustion  cham- 
ber holes  J  j 
Tap  four  holes  D  for  spark 
plugs 

Wash  in  oakite 

Water   test   at    pressure   of   60 
pounds  per  square   inch 
Final  inspection 


No.  13  P.  &  W.  single-spindle  Simple  clamping  fixture 
profiling  machine 
2S-inch   vertical  drilling  ma- 
chine 

No.    3    vertical    milling    ma- 
chine 

23-inch   vertical  drilling  ma- 
chine 

Sixteen-spindle    drilling    ma- 
chine 

No.     2-B    horizontal    milling 
machine 
11-inch  speed  lathe 


21-inch   vertical  drilling  ma- 
chine 
24-lnch  drilling  machine 

21-lnch  vertical  drilling  ma- 
chine 

Soda  kettle 
Special  testing  machine 


Four-spindle  drill  head.    Drill 

jig 

Milling  fixture 

No  fixture   used.     Fly-cutter 
with  pilot 
Jig  plate 

;  Clamping  fixture 

Special  holding  fixture 

■  Tapping  attachment.    Quick 
change   chucks 
Four-spindle  drill  head 

-'Tapping  chuck.     No  jig 


Location    PoinU 


Cored    combustion    chambers 

in  head 

Finished  bosses  C 

Finished  bosses  C 

Fly-cutter     pilots     In     spark 
plug  holes 

Three  locating  pads  on  cast- 
ing 
Drilled  holes  in  cylinder  head 

Drilled  holes  in  cylinder  head 

Drilled  holes  in  cylinder  head 

Drilled  holes  in  cylinder  head 

Set   up   on   milled   surface 
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low.  This  point,  however,  must  be  carefully  looked  into  when 
too  conservative  an  estimate  would  involve  the  purchasing  of 
a  new  machine  tool  or  group  of  tools. 

2.  Setting  up  Work. — In  taking  into  consideration  the  time 
required  for  setting  up  the  work  in  a  jig  or  fixture,  or  on  a 
machine,  attention  must  be  paid  to  the  care  with  which  it  is 
necessary  to  locate  the  piece  in  the  fixture,  the  complexity 
of  the  clamping  devices  that  have  to  be  operated,  and  the 
method  of  setting  up  the  work.  The  difficulty  of  placing  the 
piece  in  position,  owing  to  its  general  character  and  shape, 
must  also  be  carefully  considered  in  this  connection. 

3.  Removing  Work  from  Fixture. — It  is  always  easier  to 
remove  a  piece  of  work  from  a  fixture  than  it  is  to  set  it  in 
place  and  tighten  the  clamps;  but  the  fixture  often  has  to  be 
cleaned  before  it  can  be  used  for  holding  another  piece  of 
work.  In  the  case  of  small  fixtures,  jigs,  etc.,  which  are  re- 
moved from  the  table  of  the  machine  during  use,  and  which 
are  used  on  cast-iron  work  where  no  lubricant  is  applied  to 


on  any  operation  in  which  the  machine  movements  are  nu- 
merous, these  must  be  taken  into  consideration  and  a  liberal 
allowance  made  to  take  care  of  this  part  of  the  work.  For 
instance,  time  must  be  allowed  for  the  approach  of  the  spindle 
to  the  work  in  a  drilling  machine  and  for  its  withdrawal 
after  the  work  has  been  done,  as  well  as  the  excess  movement 
beyond  the  actual  cut. 

7.  Setting  anil  Hemoving  Tools. — In  certain  classes  of  work, 
the  resetting  of  sharpened  tools  and  the  removing  of  dull  tools 
for  grinding  should  be  taken  into  consideration,  if  a  close 
estimate  of  production  is  desired.  Much  depends,  however, 
upon  the  class  of  work  which  is  being  done  and  the  number 
of  tools  included  in  the  equipment.  In  some  cases,  a  moment's 
time  might  be  all  that  would  be  necessary  to  make  the  re- 
placement, while  in._ others,  when  a  large  equipment  of  tools 
is  used,  some  minutes  might  be  consumed  in  resetting.  In 
the  modern  factory,  the  tool  equipment  should  always  be  built 
in  duplicate,  so  far  as  the  actual  cutting  tools  are  concerned. 
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so  that  the  minimum  amount  of  time  will  be  lost  in  replace- 
ment or  renewal  of  tools. 

8.  Setting-up  Time. — This  refers  to  the  setting  up  of  the 
machine  itself  for  doing  the  work,  and  is  not  ordinarily  con- 
sidered unless  the  complete  time  of  the  machine  is  not  used 
on  one  operation  and  it  needs  to  be  set  up  with  different  equip- 
ments a  number  of  times  a  day.  In  cases  of  this  kind,  it  is 
necessary  to  take  the  matter  of  resetting  tools  into  considera- 
tion when  making  an  estimate.  When  it  is  necessary  to  esti- 
mate this  time,  it  should  be  considered  as  a  total  amount 
and  distributed  over  a  lot  of  pieces  in  about  the  proportion 
that  each  would  consume. 

Turret  Lathe  and  Boring  Mill 

1.  Indcdiny  Turret. — The  time  occupied  in  indexing  the 
turret  must  be  taken  into  consideration  in  estimating  pro- 
duction on  work  which  is  machined  in  a  turret  lathe.  The 
time  reijuired  for  running 
back  the  turret  should  also 
be  considered.  In  estimating 
this  time  on  hand-operated 
machines,  the  best  way  is  for 
the  tool  engineer  to  take  some 
actual  examples  in  the  factory 
and  note  down  results,  al- 
ways taking  into  considera- 
tion the  length  of  the  tools 
used  and  the  distance  which 
they  must  be  withdrawn  be- 
fore the  turret  is  indexed.  In 
one  case  it  might  be  found 
that  a  six-sided  turret  could 
be  indexed  to  all  its  faces  In 
15  seconds  with  a  certain 
equipment  of  tools,  while  in 
another  case  25  or  30  seconds 
might  be  necessary  on  ac- 
count of  the  long  distance  to 
be  traveled  before  the  index 
dog  is  tripped.  In  the  case 
of  a  boring  mill,  the  time  re- 
quired for  the  travel  of  tlu' 
head  must  be  allowed  for  in 
connection  with  the  other 
points;  and  if  the  machine  is 
of  the  type  that  has  a  turret 
head,  the  time  occupied  in 
indexing  this  turret  must  also 
be  taken  into  consideration. 

2.  Actual  Speed  of  Un- 
chine. — It  is  easy  enough  to 
make  an  estimate  of  the  time 
required  for  a  certain  cut  at 
a  specified  speed  on  a  turret 
lathe  or  boring  mill,  and  yet 
It  may  be  found  that  the  re- 
quired speed  cannot  be  ob- 
tained on  the  machine  itself 
without  providing  a  special 
drive  which  naturally  would 
not  be  done  unless  production 
could   be   increased   to   a   considerable   extent 


Fig.    10.     Reod-Prontico    21-iiich    Drill    Press    tooloJ    up    for    drilling   ai 

tapping  Hole   in   Fan  Stud   Boss  on   Cylinder   Heads— Note   Special 

Roversinff   Mechanism   for   backing   out   Tap,    and   Wiard 

Quick-chango   Chuck 


into  consideration  on  certain  classes  of  machines,  but  those 
mentioned  are  the  most  important. 

Milling-  Machines 

/.  Supports  for  Work. — The  kind  of  support  with  which 
the  work  is  provided  must  always  have  an  effect  on  the  esti- 
mation of  milling  machine  production.  In  the  design  of  fix- 
tures for  use  on  this  class  of  machine  it  is  always  advisable 
to  make  the  supporting  point  as  rigid  as  possible,  and  thus 
avoid  the  possibility  of  chatter.  There  are  some  cases,  how- 
ever, when  the  nature  of  the  work  is  such  that  it  is  difficult  to 
support  it  properly.  If  the  work  is  thin,  the  cuts  and  speeds, 
together  with  the  feeds,  must  be  less  than  if  the  casting  is 
of  a  heavy  section. 

2.    Finish  Desired. — The  quality  of  finish   necessary  on  a 
piece  which  is  to  be  milled  makes  considerable  difference  in 
the   speeds   and   feeds   that   can   be   used,   and    must   be   con- 
sidered   in    making    an    esti- 
mate of  production. 

3.  Diameter  of  Cutters. — 
The  diameter  of  cutters  must 
be  taken  into  consideration 
for  the  reason  that  the  feed 
is,  to  a  certain  extent,  depend- 
ent upon  it. 

Drilling  Machines 

Accuracy  Required.  —  This 
point  must  be  considered  in 
estimating  production  on 
drilling  operations:  and  in 
this  connection,  the  feeds  and 
speeds  used  must  be  carefully 
considered.  High-speed  drill- 
ing, with  coarse  feeds,  cannot 
be  made  to  produce  extremely 
accurate  results  with  ordi- 
uary  twist  drills,  and  the  na- 
iiire  of  the  work  must  always 
I  I'  considered  in  this  connec- 
Mon.  It  is  well  to  remember 
that  in  order  to  obtain  accu- 
rate results  on  drilled  work, 
the  speeds  should  be  some- 
what higher  and  the  feeds 
rather  fine. 

Machlnlntr  Operations  on  the 
Piston 
The  manner  of  locating  the 
piston  for  the  first  operation 
is  of  exceptional  importance, 
because  it  is  made  with  an  in- 
ternal cored  opening  which  is 
likely  to  vary  somewhat  in  its 
relation  to  the  exterior  sur- 
face, so  that  the  two  surfaces 
will  not  be  concentric  in  the 
rough  casting.  Naturally,  it 
is  important  for  the  piston 
castings  to  be  machined  In 
such  a  way  that  the  Interior 


or    unless   the 

machine  were  to  be  used  on  one  particular  Job  constantly. 
Hence,  the  tool  engineer,  in  deciding  the  cutting  speed  at 
which  a  turret  lathe  is  to  run,  must  at  the  same  time  refer 
to  his  table  of  machine  tool  oquipnient  and  select  the  nearest 
actual  speed  at  which  the  machine  can  be  run,  and  then  use 
this  speed  in  figuring  in  place  of  the  one  called  for  by  the 
cutting  speed  desired. 

3.  Inciilciital.s. — Among  the  incidentals  which  must  be 
taken  into  consideration  on  this  kind  of  estimating  are  such 
things  ns  the  "dwell"  allowed  at  the  end  of  a  countorboring 
cut  to  smooth  up  the  surface  and  obtain  the  exact  depth  de- 
sired; the  changing  of  speed  when  it  involves  something  more 
than  the  mere  movement  of  a  lever;  and  the  changing  of  tools, 
as  previously  mentioned.     Some  other   points  may   be  taken 


and  exterior  surfaces  will  be  approximately  concentric  when 
the  work  is  finished.  If  a  method  of  holding  from  the  outside 
were  used  in  the  preliminary  machining  operation,  there  would 
be  a  probability  of  the  casting  having  walls  of  variable  thick- 
ness, the  pistons  would  not  all  be  of  equal  weight,  and  there- 
fore the  motor  in  which  su<h  pistons  were  used  would  be  more 
or  less  out  of  balance  unless  a  method  of  counteracting  this 
defect  were  employed.  If  the  piston  were  located  from  the 
outside,  there  would  also  be  a  possibility  of  the  cutting  tools 
for  the  ring  grooves  breaking  through  the  walls,  if  the  cast- 
ing happened  to  be  very  eccentric;  or  if  the  groove  cutting 
tools  did  not  actually  break  through  the  wall,  they  might  at 
least  run  dangerously  close  and  leave  a  thin  section  which 
would  be  unsafe.  Taking  these  points  into  consideration,  the 
tool  engineer  decides  that  the  best  plan  will  be  to  hold  the 
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work  by  the  inner  cored  surface  for  the  first  operation,  in 
order  to  be  sure  of  producing  pistons  of  uniform  weight  and 
thickness  of  wall. 

Having  decided  upon  the  locating  points  for  the  first  opera- 
tion and  all  subsequent  operations,  the  tool  engineer  now 
decides  the  best  type  of  machine  on  which  to  do  the  work  in 
each  case,  the  form  of  holding  device  to  employ,  and  the  tools 
to  use  for  each  machining  operation,  after  which  he  is  ready 
to  calculate  the  production  that  will  be  obtained.  For  instance, 
in  the  operation  and  tool  list  for  the  piston  presented  in 
Table  I,  Operation  3  consists  of  facing  the  open  end  C  and  bor- 
ing and  reaming  hole  D.  In  deciding  upon  the  locating  points 
for  this  operation,  the  tool  engineer  considers  the  fact  that 
he  has  previously  held  the  work  by  the  inside  and  has  roughly 


machined  the  exterior  surface  so  that  it  is  approximately  con- 
centric with  the  interior.  Therefore  it  is  logical  to  hold  the 
work  for  this  operation  by  the  machined  exterior  surface, 
using  a  three-jaw  chuck  with  a  set  of  soft  Jaws  .4.  as  indicated 
in  Fig.  3.  The  soft  jaws  will  be  bored  out  to  the  size  of  the 
outside  of  the  piston  when  the  chuck  is  in  place  on  the  ma- 
chine. Owing  to  the  fact  that  several  tools  must  be  used  in 
performing  Operation  3,  the  selection  of  a  turret  lathe  seems 
advisable  because  the  necessary  tools  can  be  quickly  presented 
in  sequence.  The  use  of  roughing  and  finishing  boring-bars. 
B  and  (',  and  a  finishing  reamer  D  will  be  necessary,  these 
tools  being  held  in  the  turret  and  presented  in  the  order 
named.  The  open  end  of  the  piston  is  faced  by  tool  K  mounted 
on  the  cross-slide. 


TABLE  V.     MACHINING  OPERATIONS  ON  CRANKSHAFT- MATERIAL,   STEEL 


1  iMake  center-punch  mark  at 
Imiddle  of  one  of  center  crank- 
pins 

2  ICut  off  ends  C  of  drop-forging  Special    Ifi-inc 
I  to  reduce  crankshaft  to  length  — double  head 


U  ICenter  ends  C 


Tools,    Fixtures    and    Gaffes 


Hammer  and  center  punch 


Location    Points 


iS 

s 
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s 

«^s 

"S 

d 
z 

Doul)le-liead     centering    ma- 

I  chine 

Rough-turn  outside  of  flange  D  i6-inch  engine  lathe 

Rough-turn    rear   bearing   E       20-lnch  engine  lathe 

Face     down    sides    F    of    end  20-inch  engine  lathe 
bearings 

Rough-face   sides   H   of   flange  94. inch  heavy-duty  engine 

D  ,   ^  ^  I  lathe 

Rough-   and   flnish-turn   clutch  20-inch  engine  lathe 

fit  J 

Finish-face   sides   H   of   flange 

and   under-cut   inside  of  flange 

Rough-    and    flnish-turn    front 

bearing     K,     gear     flt     Ij     and 

llirearted  end   M 

I-"inlsh-turn  outside  of  flange  D 

and   rear  bearing  R 

Drill     four     holes     N     through 

flange  D 


h   engine   lathe  V-block  fixture  with  gage  to  Center-punch   mark  on   mid- 
locate     work.       Extra     lathe  die  pin 
head.       Milling    cutters     and 
arbors 


Turn  four  crankpins  O 

Rough-grind  crankpins  O 

Finish-grind   crankpins   O 
Balance 

Rough-grind  rear  bearing  E 

Finish-grind  rear  l)earing  E 
and  face  inside  of  flange  D 
Finish-grind  front  bearing  K 

Finish-grind    outside    diameter 

and  outer  face  of  flange  D 

Finish-grind   clutch   flt  J,   gear 

flt  I>,  and  face-grind  gear  fit  to 

length 

Ream  drilled  holes  N  in  flange 

D 

Mill  keyway  Q  in  gear  fit 


22-inch   engine  lathe 
20-inch  engine  lathe 

16-inch  engine  lathe 


28-inch   vertical   drilling   ma- 
chine 

21-inch     heavy-duty     crank- 
shaft lathe 
Crankshaft  grinding  machine 

Crankshaft  grinding  machine 

Bala!icing     stand.       Grinding 

stand 

14    by  .'iO  inch  plain  grinding 

machine 

10  by  50  inch  plain  grinding 
machine 

11  hy   r-tO  inch  plain   grinding 
machine 

10   Ijy   50   inch  plain  grinding 

machine 

10   by  3t;   Inch   plain   grinding 

machine 


End    bearings    and    sides    of 

cranks 

Centers 


Sliding  V-block  fixture  to  ac 

curately  locate  crankshaft 

Special  driver — "cat-head" 

type 

Special  driver — "cat-head" 

type 

fjocating  gage  on  carriage  to 

enter    center-punch    mark    in'dle  pin 

crankpin.     Double  toolpost 

Straddle   facing   tools.     Indi-  Centers  and  finished  shoulder 

cator  on  rear  bearing 

Special  driver — "cat-head"     |Centers 

type 


Centers 

Center-punch  mark  on  mid- 


Straddle  facing  tools. 
Special    driver 

Multiple    tools    at    front    and 
rear    of    cross-slide    to    work 
on  all  surfaces  at  once 
Special  driver 


Centers 


Centers 


Special  four-spindle  drill  Center  at  bottom  and  clamp 

head.     Jig  engaging  clutch  flt  J 

.Special      tool-holders      using  Holes  N  drilled  in  fiange  D 
high-speed    steel    cutters  | 

Special  quick-speed  changing  Centers 
mecha 


Steadyrests 


Special  driver 

Gage     for     testing 
width  of  flange 
Special  driver 

Special  driver 

Special  driver 


Centers 


Centers 
finished  Centers 
Centers 
Centers 
Centers 


4-5 

10-12 


N'o,    fi    hand    milling    machine| V-block  fixture 
1   drilling   ma- 


Drill    and    ream    starting    pin  21-inch   veri 
hole   R  Ichine 

Face  clutch  flt  J  to  length,  and  14-inch    engine    lathe 
chamfer  clutch  flt  J  and  flangCi 
D  I 

Drill    hole    S    for   gear   locking  21-lnch  vertical  drilling  ma- 
screw  {chine 

Drill  hole  C  in  starter  flt  14-inch   vertical  drilling  ma- 

chine 
Hand-ream     flange     holes     N,  Bench 
starting  pin  hole  R,  and  hand- 1 
tap   hole  C   in   end  of  shaft        I 

Uurr    shovilders    and    lap    pins  !4-inch  engine  lathe 
O   and    bearings   K   ami    K 


Special    four-spindle    drill        Center  at  bottom  and  clamp    35 
head.      Same   type  jig  as  for  engaging  clutch  flt  at  top 
Ol)eration    12 

Front    .and    rear    bearings    K    30 
and   E  and   crankpins   O         I 
-  Gear  flt  J  and  crankpins  O  I    30 


Quick-change      chuck 
block   fixture 
Files.      Gages 


Centers 


25 


.Simple     V-block     jig.       (Ac-  Crankpins  '   40 

curacy   not   important)  1 

Drill  jig  JLower   center  and   clamp  on    50 

gear  flt  L 

Reamers,     tap,     tap    wrench,  35 

vise,   etc. 
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In  estimating  production  on 
this  job,  the  tool  engineer  de- 
cides that  tor  the  boring 
operations,  a  cutting  speed  of 
50  feet  per  minute  can  be 
used,  with  a  feed  of  0.040  inch 
per  revolution  of  the  spindle; 
and  that  the  reaming  can  be 
done  with  hand  feed.  The 
length  of  the  cut  is  Vi  inch, 
and  the  feed  0.040  inch  per 
revolution,  which  is  erjuiva- 
lent  to  25  revolutions  of  the 
spindle  per  inch ;  the  number 
of  revolutions  per  minute  o!' 
the  spindle  is  5G.  The  length 
of  time  necessary  to  make  the 
rough-boring  cut  would  be 
%  X  25  7 
=  —  minute  =  8   sec- 

56  56 

ends.  The  finishing  cut  would  take  about  the  same  length  of 
time,  and  the  hand-reaming  possibly  10  seconds.  The  length 
of  time  necessary  to  set  up  and  remove  the  work  would  be  20 
seconds,  and  the  added  time  for  indexing  the  turret,  say.  14 
seconds.  The  total  then  would  be  GO  seconds,  which  is  etjual 
to  a  production  of  GO  pistons  per  hour.  Sin<e  the  boring  tools 
are  working  simultaneously  with  the  facing  tool  on  the  cross- 
slide,  the  work  done  by  the  latter  may  be  neglected  in  figuring 
the  rate  of  production,  as  no  extra  time  is  consumed. 

Operation  H,  Table  1. — This  is  another  turret  lathe  job  which 
consists  of  rough-  and  finish-reaming  wrist-pin  hole  E.  As  the 
open  end  of  the  piston  has  been  squared  up  and  reamed  to 
size   in   a  previous  operation,  this   is   the   logical   place   from 


1 

mm 

Tig.    II.      Grcaves-Klusman  IB-inch  Encint;  Lathe  eqiiipiicd   with  Lora 
Gago   to  enter  Center-punch   Mark,    Two   Headstocks   and    MUUng 
Cutters    for    cropping    Ends    o'l'    Crankshaft    Forcings    to 
reduce    them    to    Standard    Length 


which  to  locate  the  work.  As 
a  matter  of  fact,  the  only  ob- 
ject in  squaring  up  the  end 
of  the  piston  and  reaming  the 
hole  is  to  provide  an  accurate 
locating  point  for  some  of  the 
subsequent  machining  opera- 
lions.  Reference  to  Fig.  4 
will  show  that  the  fixture  is 
screwed  onto  the  spindle,  and 
that  it  is  provided  with  a 
swinging  clamp  A  and  hand- 
screw  by  means  of  which  the 
piston  is  clamped  in  place 
after  it  has  been  properly  lo- 
cated. The  piston  is  first 
dropped  into  the  fixture  in  ap- 
proximately the  correct  posi- 
tion, after  which  a  piloted  bar 
B  in  the  first  turret  hole  is 
brought  up  and  inserted  in  the  wrist-pin  hole.  The  piston  can 
now  be  clamped  with  the  assurance  that  the  wrist-pin  hole 
will  be  in  correct  alignment.  The  tools  used  for  rough-  and 
finish-reaming  are  a  four-lipped  piloted  chucking  reamer  C 
of  the  spiral  type,  and  an  inserted  straight-blade  finishing 
reamer  IJ.  as  clearly  shown  in  Fig.  4. 

In  determining  the  production  on  this  job,  a  liberal  allow- 
ance must  be  made  for  the  time  occupied  in  setting  up  and 
removing  the  work,  as  a  certain  amount  of  preliminary  align- 
ing is  necessary,  which  requires  a  little  more  time  than  would 
be  necessary  on  the  ordinary  type  of  fixture.  The  estimate 
of  production  for  the  sequence  of  movements  involved  in  this 
operation   is  as   follows:     Setting  up,   locating  and   removing 


TABLE  VI.     MACHINING  OPERATIONS   ON   CAM-SHAFT-MATERIAL,   STEEL 


-.^., , A^'-,        >,..-,., 

sH'-4H--»---«|<---««---^^--i--->|«is-4'iV\»(^->---^"„«H--+---«--ii-^  rr. 


L£T  AhO  t*HAU5T  CA« 

ifocktlicry 


Crop  ends  A  to  rciluop  to  re- 
quired IciiRtli 

Drill   center  holes   In   enils   A 

.'^traiRhten 

Tnrii  steadyrest  bearing  B, 
rouKli-  and  flnlsh-turn  collar 
C,  front  bearing  D,  gear  fit  E 
and  threaded  end  F,  and 
rough-turn  at  sides  of  pump 
eccentric  G 

Kace  down  sides  of  cams  H. 
pump  eccentric  O.  collar  C  and 
liearlngs  D  and  K 
Turn  rear  bearing  K  to  grind- 
ing size,  and  turn  spaces  L  be- 
tween cams 
Mill    keyway   M   In    gear   fit    E 

Rough-grind    faces   of   cams   H 
'and  pimip  eccentric  G 
IHeat-treat    and   test   hardness 

IRough-grind  front  and  rear 
Ibearlngs  1>  and  K,  gear  fit  E 
i Finish   threaded  end  F 

iFlnlsh-grlnd  cams  H  and  pump 
loccentric  G 

iFlnish-grlnd  gear  fit  E  and 
Ishoulder  N.  front  liearing  D, 
face  of  collar  C,  rear  bearing 
Ik  and  chamfer  edge  of  rear 
[bearing 

jMone    edges    off    cams    H    and 
inimp  eccentric  G 
Final    Inspection 


Tjiw  and  Size  of  Machine 


16-Inch   engine  lathe 


Double-head    centering    ma- 
chine 

Straightening  press 
Multiple   turning  lathe 


Multiple    turning  lathe 
Multiple   turning  lathe 

No.    6   hand   milling   machine 

12     by     32     Inch     cam-shaft 

grinder 

Hardening  furnaces 

6  by  32  Inch  plain  grinder 

U-lnch   engine   lathe 

12     by     32     Inch     cam-shaft 

grinder 

6  by  32   Inch  plain  grinder 


Ltication    Point* 


Arbors  with  two  milling  cut- 
ters.     Work-holding    fixture 
on  carriage 
Center  drills 


Three   multiple   tool-blocks 


Stcadyrest   and    driver.     Sin- 
gle  tool-block   with   eighteen 

KlOls 

Multiple   tool-holder 


V-block  fixture 

Special  driver  with  locator  In 

keyway   M 

Hardening      boxes.        SclerO' 

scope 


Center-rest  ."ind   self-opening 
threading  die 


Oilstones 
I  Gages 


gages 

End  bearings 


Intake  valve  cam  for  No.    1 

cylinder 

Centers  and  keyway 


Center   and    end    bearings    P 

and  K 

Centers 
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work  from  the  fixture,  30  sec- 
onds. Rough -reaming  (at  a 
cutting  speed  of  60  feet  per 
minute  and  a  feed  of  0.062 
inch    per    revolution)     would 

3  X  16 
require    - — —  =  12    seconds. 

240 
Finish-reaming  would  be  done 
by  hand,  and  as  only  a  very 
lifiht  cut  is  taken  it  could  be 
safely  done  at  a  cutting  speed 
of  about  30  feet  per  minute 
and  completed  in  about  8  sec- 
onds, making  the  total  time 
for  setting  up  and  removing 
the  piece,  50  seconds,  or  72 
pistons  per  hour.  In  connec- 
tion with  this  operation,  the 
tool  engineer  in  his  prelim- 
inary planning  decides  to 
make  the  fixture  in  such  a 
way  that  Inspection  during 
the  process  of  the  work  can 
be  easily  accomplished.  In 
order  to  do  this,  he  designs 
the  end  of  the  piston  fixture 
against  which  the  work  lo- 
cates, with  a  good  sized  hole 
in  it  so  that  the  work  can  be 
inspected  at  any  time  during 
the  progress  of  the  operation, 
without  withdrawing  the  tool. 

Operation  15,  Table  1. — This 
operation  shows  the  value  of  past  experience  on  the  same 
class  of  work,  as  well  as  the  refinements  that  are  sometimes 
necessary  in  order  to  produce  the  highest  quality  of  finish. 
The  operation,  which  is  illustrated  In  Fig.  5,  consists  of  turn- 
ing the  piston  ring  grooves,  and  it  is  necessary  to  have  the 
sides  and  bottom  of  these  grooves  as  smooth  as  possible  in 
order  to  insure  a  close  fit  between  the  piston  and  packing 
rings  and  at  the  same  time  prevent  any  trouble  which  might 
be  caused  by  the  accumulation  of  carbon  or  other  foreign  mat- 
ter that  might  lodge  on  the  faces  of  the  ring  grooves  in  such 
a  way  as  to  cause  the  packing  rings  to  stick.  In  order  to 
avoid  this  trouble,  the  tool  engineer  decides  to  apply  burnish- 
ing rolls  in  the  ring  grooves  after  they  have  been  turned, 
and  thus  leave  them  in  an  ideal  condition.  He  decides  to  hold 
the  work  on  a  special  nose-piece  fitting  in  the  open  end  of  the 
piston  and  provided  with  a  driver  that  engages  one  of  the 
wrist-pin  bosses  on  the  inside  of  the  piston.  The  tailstock 
center  of  the  lathe  supports  the  other  end  of  the  work,  and 
makes  the  method  of  holding  very  secure. 

For  this  operation  of  turning  and  burnishing  the  piston 
ring  grooves,  a  special  tool-block  A  is  placed  on  the  front  of 
the  cut-off  slide  and  the  tools  carried  by  this  block  are  used 
to  dress  off  the  sides  of  the  grooves  before  the  burnishing  tools 
B  are  used.  Hand  feed  is  employed  for  cutting  the  grooves 
and  burnishing  them  to  obtain  a  high  quality  of  finish.  For 
this  reason,  the  time  necessary  to  complete  the  operation  must 
be  somewhat  arbitrarily  decided  by  the  tool  engineer.  In  de- 
ciding the  length  of  time  needed  for  this  operation,  the  method 
of  procedure  would  be  about  as  follows:  Setting  up  and  re- 
moving work,  30  seconds;  estimated  time  for  finishing  cut  on 
ring  groove,  20  seconds;  estimated  time  for  burnishing  the 
groove,  40  seconds;  total  time  necessary  for  this  operation, 
90  seconds,  giving  a  production  of  40  pistons  per  hour. 

Machining-  Operations  on  the  Cylinder  Block 

In  taking  up  the  design  of  tools  and  selection  of  locating 
points  for  machining  the  cylinder  blo<'k,  and  in  estimating  the 
production  obtained,  the  tool  engineer  must  consider  a  num- 
ber of  factors  that  govern  the  performance  of  certain  opera- 
tions, and  he  may  deem  it  advisable  in  some  cases  to  build 
special  machinery  to  handle  such  operations  on  the  cylinder 


Fig.    12.     Fitchburg    "Lo-Swing"    Lathe    tooled   up   for   turning   Bearing 

for    Steadyrest:    rough-    and    finish-turning    Front    Bearing,    Gear 

Fit,    Threaded   End  and   Collar;    and  rough-turning  between 

Cams  and  Fump  Eccentric  on  Cam-shafta 


block.  The  operation  and  tool 
list  for  this  piece,  presented 
in  Table  III,  shows  the  first 
machining  operation  to  con- 
sist of  milling  the  top  and 
bottom  surfaces  A  and  B.  sur- 
face C  around  the  valve  ports, 
and  seat  D  for  the  valve  dust 
plate.  In  considering  the 
points  from  which  to  locate 
the  work  during  this  opera- 
tion, the  tool  engineer  must 
consider  the  probability  of 
variations  in  the  castings. 
This  point  is  particularly  im- 
portant in  a  casting  of  this 
nature  which  has  a  number 
of  cored  openings.  The 
method  of  setting  up  for  the 
milling  operations  must  be  so 
arranged  that  important  sur- 
faces will  be  located  so  that 
there  will  be  sufficient  finish 
allowance  to  permit  of  taking 
a  good  finishing  cut  when  ma- 
chined to  the  sizes  called  for. 
In  this  case  the  crankshaft 
bearing  hole  at  each  end  and 
the  bottom  surface  of  the  valve 
chamber  are  selected  as  locat- 
ing points,  and  the  fixture  is 
designed  to  work  from  these 
surfaces.  By  this  selection  it 
is  certain  that  sufficient  stock 
will  be  left  to  give  a  good  finish  in  machining;  and  also  that 
the  inside  clearances  for  the  moving  parts  will  be  uniform 
so  that  there  will  be  no  chance  of  interference.  Owing  to  the 
variations  in  the  castings,  fixed  points  of  location  cannot  be 
used  and  jacks  must  be  utilized  in  connection  with  special 
gages  to  bring  the  work  up  to  the  proper  height  for  machining. 
The  machine  on  which  the  work  can  be  done  to  the  best  ad- 
vantage is  a  planer  type  milling  machine  with  three  spindles, 
having  a  table  long  enough  to  hold  eight  cylinder  castings  at 
a  time.  The  fixture  must  be  so  designed  that  the  clamps  can 
be  conveniently  operated,  and  they  must  take  up  very  little 
space  longitudinally  in  order  that  the  maximum  number  of 
castings  can  be  set  up  on  the  table  at  a  time.  The  right-hand 
free-hand  sketch  in  Fig.  1  indicates  clearly  the  tool  engineer's 
conception  of  the  proposed  method  of  handling  this  operation 
on  the  cylinder  blocks. 

In  estimating  production  on  this  work,  the  total  distance 
that  the  milling  machine  table  travels  must  be  carefully  fig- 
ured, allowing  sufficient  space  between  the  cylinders  for  the 
clamps  and  taking  into  consideration  the  diameter  of  the 
cutters  used,  etc.  In  this  case  the  distance  to  be  traveled  is 
approximately  17G  inches,  whiih  includes  the  space  allowed 
between  the  cylinders  to  leave  room  for  clamping.  The  feed 
per  revolution  of  the  cutter  is  0.250  inch  and  the  cutters  are 
10  inches  in  diameter;  they  should  revolve  at  a  speed  of  24 
revolutions  per  minute,  equal  to  a  cutting  speed  of  about  60 
feet  per  minute.  An  inspection  of  these  points  will  show  the 
tool  engineer  that  the  feed  is  6  inches  per  minute  in  longi- 
tudinal travel  of  the  table.  Hence,  the  length  of  time  neces- 
sary to  feed  the  table  carrying  eight  cylinder  blocks  past  the 

176 
milling  cutters  is  — ,  or  approximately  30  minutes.    Allowing 

6 
about  12  minutes  for  a  man  and  a  helper  to  set  up  the  work 
for  another  operation  and  remove  the  cylinders  that  have 
been  machined,  gives  a  total  of  42  minutes  for  the  eight  cylin- 
ders. This  is  approximately  one  cylinder  every  5  minutes, 
or  120  cylinders  per  day.  As  this  is  in  excess  of  half  the 
production  wanted,  two  machines  will  be  necessary  to  give 
the  required  output.  The  milled  cylinder  blocks  are  removed 
from  the  table  as  they  pass  out  from  under  the  rail;  and  fresh 
castings  are  set  up  as  soon  as  the  return  stroke  of  the  table 
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has  been  completed,  the  first  casting  being  placed  in  the  fix- 
ture nearest  the  cross-rail  so  that  the  next  milling  operation 
can  be  started  at  once.  In  this  way  the  factor  of  idle  time  on 
the  machine  is  partially  done  away  with.  It  will  be  seen  that 
one  man's  time  will  not  be  fully  occupied  in  attending  to  one 
of  the  milling  machines,  and  in  order  to  keep  him  busy,  the 
tool  engineer  plans  to  arrange  a  vertical  drilling  machine 
close  to  the  milling  machines,  so  that  the  operator  can  fill  in 
with  a  little  work  on  this  machine  while  waiting  for  the  mill- 
ing operations  on  the  cylinders  to  be  completed.  The  work 
selected  for  these  men  to  do  is  indicated  by  Operation  3  in 
Table  III. 

It  still  remains  to  provide  some  fixed  point  that  can  be 
used  to  locate  the  work  for  the  majority  of  machining  opera- 
tions that  still  have  to  be  performed.  For  this  purpose  the 
tool  engineer  decides  to  drill  two  dowel-pin  holes  at  diagonal 
corners  of  the  base;  and  these  are  used  to  receive  locating 
pins  on  the  fixtures  employed  in  the  majority  of  the  subse- 
quent machining  operations.  As  the  holes  are  a  considerable 
distance  apart,  it  is  practicable  to  use  a  two-spindle  drilling 
machine,  in  the  spindles  of  which  can  be  placed  quick-change 
chucks  so  that  reamers  can  be  substituted  for  the  drills  after 
the  drilling  has  been  done.  It  must  be  remembered  that  in 
designing  fixtures  or  jigs  for  a  heavy  piece  like  the  cylinder 
block,  the  question  of  operating  the  jig  or  fixture  and  placing 
the  work  in  position  must  be  carefully  considered  with  a 
view  to  making  it  as  convenient  and  quick  as  possible.  The 
design  should  also  be  worked  out  in  such  a  way  that  the 
operator  will  not  be  likely  to  injure  himself  by  having  to 
pull  and  haul  the  work  into  its  proper  location  in  the  fixture. 

Fig.  6  shows  the  fixture  used  for  Operation  3,  Table  III,  in 
connection  with  which  several  points  of  interest  may  be  noted. 
In  order  to  make  the  operator's  work  as  easy  as  possible,  and 
to  prevent  improper  location  of  the  work  due  to  the  accumula- 
tion of  chips  in  the  fixture,  the  cylinder  block  is  placed  on  two 
steel  rails  or  guides  .1  and  slid  back  until  a  pad  on  the  fixture 
engages  a  finished  face  previously  milled  on  the  casting.  The 
longitudinal  location  is  controlled  by  means  of  the  swinging 
clamp  and  locator,  and  it  will  be  noted  that  one  of  these  clamps 
is  operated  through  a  handwheel  B  conveniently  placed.  The 
entire  fixture  is  rigidly  clamped  to  the  drill  press  table.  Owing 
to  the  fact  that  the  holes  arc  reamed  in  this  operation,  in 
addition  to  being  drilled,  the  drill  bushings  are  made  remova- 
ble so  that  they  can  be  replaced  by  those  used  for  guiding  the 
reamer;  and  quick-change  chucks  0  are  provided  on  the  drill 
spindles  to  facilitate  changing  the  tools. 

In  estimating  production  on  this  piece,  a  liberal  amount 
of  time  should  be  allowed  for  setting  up  and  removing  the 
work,  not  because  of  the  difiiculty  of  clamping  it  or  removing 
it  from  the  fixture,  but  because  the  casting  itself  has  con- 
siderable weight  and  cannot  be  as  easily  handled  as  a  lighter 
one.  Time  must  also  be  allowed  to  remove  the  drill  bushings 
from  the  Jig  and  replace  them  by  the  reamer  bushings,  and 


vice  versa;  also,  to  remove  and  replace  the  drills  and  ream- 
ers in  the  quick-change  chucks.  Two  minutes  should  be  a 
generous  allowance  for  the  movements  having  to  do  with  the 
setting  up  and  replacement  of  tools;  and  the  drilling  and 
reaming  operations  would  be  comparatively  short,  a  reason- 
able estimate  being  somewhat  less  than  one  minute  for  the 
two  operations.  Thus  a  little  less  than  three  minutes  would 
be  ample  for  drilling  and  reaming  one  piece,  and  as  the  pro- 
duction is  slightly  more  than  one  piece  in  three  minutes,  the 
tool  engineer  calls  the  estimate  about  22  pieces  per  hour,  so 
that  one  machine  is  capable  of  giving  the  required  production. 

Operation  15,  Tahle  III. — This  operation  consists  of  boring 
and  facing  valve  seats  A'  and  holes  0,  and  drilling  and  ream- 
ing guide  bushing  holes  P  and  Q  for  the  valve  stems  and  push- 
rods.  The  concentricity  of  these  holes  is  important,  and  there 
are  a  number  of  them  to  be  machined;  also  the  depth  of  valve 
seats  N  is  of  Importance,  in  order  that  the  seating  of  the  valves 
may  be  uniform.  Taking  all  these  points  into  consideration, 
the  tool  engineer  decides  that  it  will  be  advisable  to  employ 
a  gang  of  drilling  machines  of  the  eight-spindle  vertical  type 
so  that  the  various  operations  on  the  valve  holes  and  push- 
rod  holes  can  be  performed  in  sequence,  without  necessitating 
a  change  in  tools.  Fig.  7  shows  the  way  in  which  the  machines 
were  finally  set  up,  and  it  will  be  seen  that  a  system  of  roller 
conveyors  is  provided  for  handling  the  heavy  castings  as  easily 
and  rapidly  as  possible.  In  deciding  upon  the  use  of  this 
equipment,  a  number  of  points  were  studied  in  connection 
with  handling  the  work — both  at  the  actual  time  of  machining 
and  also  before  and  after  performing  the  operations.  Provi- 
sion of  the  conveyor  system  is  a  case  in  point,  as  well  as  the 
arrangement  of  the  machines.  The  conveyor  is  in  the  form 
of  an  oval,  portions  of  which  are  seen  in  the  illustration;  one 
side  of  the  oval  is  unbroken,  while  the  other  has  four  opening^s 
to  receive  the  machines.  It  will  be  seen  that  by  this  arrange- 
ment, one  or  more  men  can  be  employed  in  loading  the  fixtures 
or  removing  the  work,  while  the  men  at  the  machines  have 
nothing  to  do  except  to  attend  to  the  actual  machining 
operations. 

In  designing  the  fixtures  used  for  this  series  of  operations, 
the  tool  engineer  decides  to  make  all  the  fixtures  alike,  with 
the  exception  of  the  jig  plates  .1  which  are  made  removable 
and  interchangeable  between  the  fixtures.  This  design  makes 
it  possible  for  each  fixture  to  be  moved  along  from  one  ma- 
chine to  another.  At  the  conclusion  of  each  operation,  the 
plate  that  has  just  been  used  is  removed  from  the  fixture,  and 
the  fixture  is  then  pushed  along  to  the  operator  of  the  next 
machine,  who  merely  clamps  the  proper  jig  plate  onto  the  fix- 
ture, when  it  is  ready  for  use.  In  regard  to  the  design  of 
tools,  the  first  set  B  consists  of  combination  four-lipped  drills 
and  angular  countersinks  for  machining  the  valve  seats,  the 
second  set  C  consists  of  drills  for  drilling  the  valve  stem  bush- 
ing holes;  and  the  third  set  D  consists  of  drills  for  drilling 
the  push-rod  bushing  holes.     In  estimating  the  production  on 
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this  series  of  operations,  it  is  only  necessary  to  figure  the 
length  of  time  required  for  changing  the  jig  plates  and  for 
completing  the  longest  operation.  Assuming  hole  Ij  to  be 
the  longest  operation,  we  find  that  the  diameter  of  the  hole 
is  0.6875  inch,  and  for  a  cutting  speed  of  50  feet  per  minute, 
the  drills  should  be  run  at  a  speed  of  about  270  revolutions 
per  minute.  The  depth  of  the  hole  (taking  into  consideration 
the  drill  point)  is  I'-S  inch;  and  a  feed  of  0.010  inch  per  revo- 
lution can  be  safely  used  on  this  work.  The  number  of  revo- 
lutions required  to  drill  the  hole  would  be  1.5 -:  0.010^150. 
The  actual  machining  time  is  150  -^  270  =  a  trifle  over  '^  min- 
ute. Considering  idle  movements  of  the  drill  head,  %  minute 
should  be  allowed  for  the  actual  machining  time.  Adding 
1  minute  for  setting  up  the  work  and  %  minute  for  handlfng 


the  fixture,  we  have  a  total  of  2Vj   minutes,  which   is  equal 
to  a  production  of  24  pieces  per  hour. 

Oprration  ^',.  Table  III.— In  planning  the  sequence  of  ma- 
chining operations  on  the  cylinder  block,  the  tool  engineer  has 
called  for  the  drilling  of  forty-eight  holes,  a.  h,  c.  </.  e.  f  and  g 
in  the  cylinder  block  casting,  working  from  four  sides  at  once. 
In  order  to  accomplish  this  operation  in  the  minimum  time, 
a  special  machine  is  necessary  that  is  arranged  with  four 
separate  heads,  each  of  which  has  a  series  of  drills  grouped 
in  such  a  way  that  the  spacing  will  correspond  to  the  required 
location  of  the  holes  in  the  various  parts  of  the  cylinder  block. 
This  machine  is  shown  in  Fig.  S.  the  lo<ating  points  for  this 
operation  being  the  dowel  holes  drilled  in  the  base  of  the  cylin- 
der block.    In  deciding  upon  the  best  type  of  jig  to  use  for  this 


TABLE  VII.     MACHINING   OPERATIONS  ON  FLYWHEEL  HOUSING  AND  FLYWHEEL- 
MATERIAL,   CAST  IRON 


FLYWHEEL 

J(ocA<iiarir 


MACHINING  OPERATIONS  ON  FLYWHEEL  HOUSING 


Type  and   Size  of  Machine 


Clamping   fixture 


Rough-mill  face  A  of  transmis-  No.    5    vertical    milling    ma- 
sion  flange  chine 

Grind   face   A   of   transmission  No.  2  horizontal  disk  grinder 
flange 

Rough-  and  finish-bore  crank-  25-inch  heavy-duty   turret 
shaft  bearing  hole  B,  face  sur-  lathe 
face  C  and  counterbore  at   D 

Bore    inside    edge    E   of   trans- '25-inch  heavy-duty   turret 
mission  flange  i  lathe 

Straddle-mlU    suspension    arms  No.   3  horizontal   milling  ma-  Two    fixtures;    one    at    each 
"  j chine  |end  of  table.     Adjustable  lo- 

I  cators  for  rough  and  finished 

I  !)0sses 


ll  I     I 


Ixication    Points 


Under  side  of  casting 


Clamping  fixture  on  faceplate 

Clamping  fixture  on  faceplate  Hole   for  crankshaft   bearing      20 


Finished  face  A  of  transmis- 
sion  flange 


Bore,   ream   and   chamfer   hole 
H  for  self-starter  box  bearing 


Drill    and    ream    sliding    gear 
shaft  hole  K 

Drill  hole  S  and  No.  11  hole  T, 
and  spot-face  hole  T 
Drill    bolt    holes   L   in   suspen- 
sion arms  F 

Drill  six  holes  M  around  crank- 
shaft   hearing  and   six  holes   Q 
around  starter  box 
Drill    ten   holes   O  in   transmis- 
sion  flange  A 

IDrill.    spot-face    and    tap   drain 
plug  hole  P 

Spot-face  inside  of  boss  around 
sliding      gear      shaft      K      and 
around  six  holes  M 
Drill  control  bosses  R 


20-inch   vertical   drilling  ma-  Quick-change     chucks.       Jig 

chine  plate 

14-inch     two-spindle    drilling  Quick-change     chucks.       Jig 

machine  plate 

20-inch  two-spindle  rail  drill  Jig 


Inside  edge  E  of  transmis- 
sion flange  and  suspension 
arms  F 

Inside  edge  E  of  transmis- 
sion flange  and  suspension 
arms  F 

Face  A  of  transmission 
flange,     suspension    arms    F 
and   crankshaft   bearing  hole 
B 

Starter  box  hole  H.  and  hole 
B  for  crankshaft   bearing 
Starter  box  hole  H.  and  hole 
B   for   crankshaft    bearing 
Suspension  arms  F  and  face 
A  of  transmission  flange 
Same  as  for  Operation  S 


Crankshaft    bearing    hole    ] 
and  starter  box  bearing  H 
Crankshaft  bearing  hole  B 


Tap  six  holes  Q  in  starter  box 
seat,  No.  11  hole  T,  three  holes  < 
R    in    control    bosses,    and  >ten 
holes  O  in  transmission  flange 
Wa.sh 


Multiple  spindle  drilling  ma-  Drill  Jig 

chine  | 

20-inch   vertical  drilling  ma-iQuick-change  chucks.     Jig 

chine  ' 

20-inch   vertical   drilling  ma-  Quick-change  chucks.  Piloted  Holes  to  be  spot-faced 

chine  I  spot-facing  tools  i 

Hole  B  for  crankshaft  bear- 
ing and  hole  K  for  sliding 
igear  shaft  bearing 
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TABLE  VII.     MACHINING    OPERATIONS  ON  FLYWHEEL  HOUSING  AND  FLYWHEEL- CONTINUED 


MACHINING  OPERATIONS  ON  FLYWHEEL 

y. 

III 

1 

3 

1 

O 

Operation                                     Tyw  aod  Size  ot   Ma.  Iiine                   Tools.   Fiitures  and  Gages 

l.c.ati.n    I'cinu 

iji 

a 

1 

Rough  and  finish  clutch  fit  a,  Semi-automatic  chucking         Two  complete  sets  of  the  fol- 
bore  and  ream  hole  b,  face  In-  machine                                          lowing    tools    for    each    ma- 
side  c  of  hub,  turn  two  outside                                                               chine,    for  roughing  and    fln- 
dlametera  d  and  e,  face  inside                                                           ishlng:      Turret     tools     turn 

Inside   edges  of  cored   holes 
In  web 

4 

6 

(and  outside  f  and  K  of  rim,  and  1                                                          outside   diameters,    bore   atid 

put  radius  on  all  edges                 |                                                              face  flange,  and  turn  tapered 

clutch  fit.     Tools  at  front  of 

cross-slide  face  edge.s  of  rim 

and  starter  gear  d   to  width. 

Tools  at   back  of  slide   finish 

same    surfaces   and    chamfer 

corners 

2 

Counterbore    and     face     fit     h  No.  6  turret  lathe                        Turret      tools      and      special  Taper  clutch  fit 

11 

2 

for   flange   on   crankshaft,   and                                                           work-holding  fixture  on  face- 

[fare  surface  J  around  flange  fit                                                               plate 

3  jDrill  and  ream  four  holes  1  for  22-lnch  vertical  drilling  ma-  Plate  Jig  and  drill  head 

Crankshaft  flange  fit  h 

22 

1 

Icranltshaft  flange  bolts                  chine 

4    Cut  teeth  m  for  starter               Fellows  gear  shaper                  Fixture  to  hold  two  flywheels 

Reamed   center  hole   b 

8 

3 

,                                                       at    a    time.      Fellows    gear 

shaper  cutters 

5    Balance                                              Combination  drilling  and  bal-              

10 

2 

anoing  machine 

operation,  the  tool  fiiginoer  decides  tliat  it  should  be  so  made 
that  it  can  be  fastened  penuaiiently  to  tlie  drilling  machine 
table.  The  jig  must  also  be  so  arranged  that  the  cylinder  block 
can  be  placed  in  position  without  difficulty,  and  for  this  reason 
the  locating  dowels  are  placed  in  a  sliding  plate  A  that  is 
arranged  to  slide  along  a  pair  of  ways  so  that  it  can  be  pushed 
into  position  and  located  by  an  index  pin  B  as  indicated,  or 
pulled  out  for  the  purpose  of  loading. 

There  are  several  features  of  importance  in  connection  with 
tliis  operation,  which  were  carefully  studied  by  the  tool  engi- 
neer in  planning  this  operation.  One  of  these  is  the  provision 
of  a  rapid  method  of  clamping  the  work.  The  two  clamps  C 
and  /)  of  irregular  sliape,  which  are  seen  at  the  right-  and 
left-hand  sides  of  the  fixture,  are  bolted  down  tightly  onto 
the  top  of  the  cylinder  block  after  it  has  been  pushed  back 
into  the  position  shown.  The  top  jig  plate  11  is  connected  to 
the  vertical  spindle  head  in  such  a  way  that  the  drills  are 
always  located  in  the  bushings  on  this  plate.  On  the  under 
side  of  this  jig  plate  there  are  dowels  which  enter  holes  in 
the  upper  part  of  the  fixture  when  the  spindle  head  is  brought 
down  preparatory  to  drilling.  Coil  springs  F  are  interposed 
between  brackets  on  the  under  side  of  the  head  and  the  top  of 
tlie  jig  plate,  so  that  a  moderate  pressure  is  exerted  during  the 
drilling,  and  at  the  same  time  the  drills  are  allowed  to  feed 
down  through  the  plate,  the  movement  being  compensated 
for  by  the  springs.  The  other  three  faces  of  the  Jig  are  fitted 
with  the  usual  form  of  jig  bushings  to  support  the  drill. 

Reference  to  the  illustration  at  the  top  of  Table  III  will 
show  that  all  holes  drilled  in  this  operation  are  of  small  size 
and  of  comparatively  slight  depth,  so  that  the  actual  time 
occupied  in  drilling  the  holes  is  very  small.  Considering  that 
1  inch  is  Die  maximum  travel  of  any  drill  in  the  group,  and 
that  the  drill  speeds  are  about  300  revolutions  per  minute 
with  a  feed  of  0.010  inch  per  revolution,  about  100  revolutions 
would  be  necessary  to  obtain  the  proper  depth  of  hole.    Hence, 

100 

the  length  of  time  necessary  would  be  =  1/3  minute  =  20 

300 
seconds.  The  movement  of  the  head,  setting  up  of  the  work, 
and  other  incidental  movements  in  connection  with  handling, 
can  be  safely  estimated  at  I'/j  minute,  or,  say,  2  minutes  for 
each  complete  piece  from  floor  to  floor.  This  would  give  an 
hourly  production  of  ;!0  pieces,  which  is  more  than  sufficient 
for  the  requirements  of  the  case  under  consideration. 

Operation  30,  Tahtc  III. — This  operation  consists  of  tapping 
fourteen  holes  e  in  top  and  seventeen  holes  H  and  k  in  bottom 
of  cyliiuler  block.  As  planned  by  the  tool  engineer,  this  opera- 
tion is  done  on  a  vertical  tapping  machine  of  the  automatic 
type,  two  of  which  arc  shown  in  Fig.  9.  In  order  to  facilitate 
handling  the  work  during  this  operation,  the  two  automatic 
tapping  machines  are  arranged  with  a  special  table,  so  that 
the    cylinder    blocks    can    easily    be    pushed    along    from    the 


.spindle  of  one  ina<liine  to  tlie  oilier.  As  there  are  fourteen 
holes  to  be  tapped  in  the  top  of  the  cylinder  and  seventeen 
in  the  bottom,  it  follows  that  the  man  who  is  working  on  the 
top  of  the  cylinder  should  have  a  trifle  more  time  at  his  dis- 
posal than  the  one  who  is  tapping  the  holes  in  the  bottom. 
Therefore,  when  this  man  finishes  a  piece  he  turns  it  over 
onto  the  other  end,  ready  for  the  next  man  to  start  work.  In 
figuring  the  production  on  this  operation,  the  tool  engineer 
estimates  that  it  will  take  approximately  10  seconds  to  tap 
each  hole,  back  out  the  tap,  and  bring  the  next  hole  under  the 
spindle,  so  that  the  longest  operation  would  be  17  X  10  =  170 
seconds,  or  a  trifle  under  3  minutes.  The  other  man,  with 
only  fourteen  holes  to  tap  at  the  same  rate,  would  have  30 
seconds  to  spare,  in  which  time  he  can  turn  the  cylinder  over, 
ready  for  the  seventeenhole  man.  -A.  production  of  one  piece 
every  three  minutes  from  the  two  machines  working  on  what 
are  virtually  separate  operations,  gives  a  production  of  20 
pieces  per  hour. 

Machining  Operations  on  Cylinder  Head 

Referring  to  the  operation  and  tool  list  shown  in  Table  IV, 
it  will  be  seen  that  the  first  operation  on  the  cylinder  head 
consists  of  face-milling  fourteen  bosses  C  for  the  hold-down 
bolts.  The  points  from  which  the  piece  is  located  in  this 
operation  are  the  cored  interiors  of  the  combustion  chambers 
at  opposite  ends  of  the  cylinder  head.  The  fixture  used  is  of 
the  plate  type  and  has  properly  located  lugs  attached  at  each 
end  to  conform  approximately  to  the  contour  of  the  cored 
inside  of  the  combustion  chambers.  The  cylinder  head  is 
pushed  up  against  these  lugs  on  the  fixture  in  order  to  give 
a  location  from  the  cored  inside  of  the  combustion  chambers. 
Suitable  clamps  are  provided  on  the  fixture  to  hold  the  work 
down  while  the  bosses  are  profiled  with  an  end-mill  mounted 
in  the  spindle  of  the  one-spindle  profiling  machine,  the  opera- 
tor following  the  bosses  without  using  a  forming  plate. 

Operation  S,  Tabic  IV. — This  operation  consists  of  drilling 
and  tapping  hole  U  in  the  fan  stud  boss  F.  Previous  to  this 
operation,  the  cylinder  bolt  holes  have  been  drilled  and  the 
under  side  of  the  head  has  been  milled  so  that  in  Operation  S 
the  milled  surface  and  two  of  the  bolt  holes  near  the  fan 
stud  boss  are  used  as  locating  points,  studs  being  provided 
on  the  angle-plate  fixture  to  enter  the  holes  mentioned.  In 
order  to  avoid  the  necessity  for  a  second  setting  of  the  work 
in  drilling  and  tapping  hole  U.  the  construction  of  the  drill 
press  was  modified  in  rather  an  interesting  manner  suggested 
by  the  tool  engineer.  Referring  to  Fig.  10,  it  will  be  seen 
that  the  fixture  itself  is  of  the  angle-plate  type,  which  is  set 
up  on  the  bed  of  the  drilling  machine  on  a  box  section  of  cast 
iron  in  order  to  obtain  the  proper  height.  The  table  of  the 
drilling  machine  is  swung  to  one  side,  where  it  is  out  of  the 
way.  The  drilling  machine  selected  for  doing  this  work  is  a 
21-inch   vertical   machine   on   which   the  automatic   knock-out 
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Tig.   15.     No.  6  Potter  &  Johnston   "Automatic"  tooled  up  for  turning 

and  IjorinB  at  One  Setting  All  Surfaces  on  Flywheels 

except   Crankshaft  Flange  Fit 

for  the  drill  feed  remains  standard,  with  the  exception  of  the 
rear  end  of  the  stop  which  is  expanded  to  form  a  dog  that 
governs  the  reversal  of  the  tap. 

For  tapping,  an  adjustable  scale  A  is  provided  on  the  ma- 
chine, which  may  be  set  to  permit  the  reversing  mechanism 
to  be  operated  when  the  hole  has  been  tapped  to  any  desired 
depth  within  the  range  of  the  tapping  attachment,  the  reversal 
being  obtained  by  having  the  dog  run  off  scale  A  so  that 
weiglit  B  may  throw  lever  C  to  reverse  the  clutch.  The  tap 
is  backed  out  in  this  way,  but  it  would  not  be  lifted  from  the 
work  were  it  not  for  weight  D,  which  is  supported  by  a  cable 
wrapped  around  the  hand-feed  shaft,  which  exerts  just  suffi- 
cient pull  to  lift  the  spindle  after  the  tap  clears  the  work.  By 
referring  to  the  illustration,  it  will  be  noted  that  the  method 
of  holding  the  work  on  the  fixture  is  ingenious;  this  is  accom- 
plished by  a  single  hook  bolt  E  having  a  long  head,  which 
is  simply  swung  into  place  and  drawn  back  against  the  work. 
A  quick-change  chuck  is  used  to  hold  the  drill  and  tap  used 
for  this  work. 

In  estimating  the  production  on  this  job,  the  time  allowance 
for  setting  up  and  removing  the  work  would  not  be  very 
great,  say  %  minute,  while  the  exchange  of  the  drill  and 
tap  in  the  quick-change  chuck  and  vice  versa  should  only 
require  another  15  seconds,  making  one  minute  in  all  for  set- 
ting up  the  work  and  changing  the  tools.  A  drill  %  inch  in 
diameter,  running  at  a  cutting  speed  of  50  feet  per  minute, 
should  be  run  at  about  300  revolutions  per  minute  to  give  the 
required  cutting  speed;  the  depth  of  the  hole  is  I14  inch 
and  the  proper  drill  feed  about  0.010  inch  per  revolution. 
Therefore,  150  revolutions  would  be  necessary  to  drill  the 
hole.  This  would  require  ij  minute,  and  allowing  about  50 
per  cent  more  time  than  this  for  tapping  the  hole,  IVi  minute 
would  be  the  total  cutting  time  on  this  piece,  or  214  minutes 
for  setting  up,  removing,  drilling  and  tapping.  On  this  basis 
it  is  safe  to  assume  that  25  pieces  per  hour  can  be  produced 
on  one  machine,  which  is  ample  for  the  requirements  of  the 
case  under  consideration. 

Machining:  Operations  on  Crankshaft 

Referring  to  Table  V,  it  will  be  seen  that  the  first  machin- 
ing operation  on  the  crankshaft  consists  of  placing  a  center- 
punch  mark  at  the  middle  of  one  of  the  center  crankplns. 
which  is  used  to  locate  the  work  for  subsequent  operations. 
The  second  operation  consists  of  cutting  off  ends  C  of  the 
drop-forging  to  reduce  the  crankshaft  to  its  proper  length. 
The  locating  points  for  this  operation  are  two  V-blocks,  one 
at  each  end  of  the  fixture,  in  which  the  small  ends  of  the 
crankshaft  rest.  In  order  to  cut  off  the  ends  of  the  shaft 
in  such  a  way  that  sufficient  allowance  for  finish  will  be  left 
on  all  the  points  that  are  to  be  machined,  some  locating  point 
is  necessary,  other  than  that  provided  by  the  rough  forging. 
For  this  reason,  the  center-punch  mark  is  placed  on  one  of 
the  center  crankpins.   the  punch   mark   being  so   placed    (by 


inspection^  that  it  will  allow  a  sufficient  amount  of  stock 
to  enable  all  pins  and  bearings  to  "clean  up"  properly.  A  gage 
point  A,  bung  in  a  swinging  bar  mounted  on  the  lathe,  as 
shown  in  Fig.  11,  enters  the  center-punch  mark  on  the  crank- 
pin,  when  the  crankshaft  forging  is  properly  placed  in  the 
V-blocks.  After  this  location  has  been  determined,  the  clamp 
at  each  end  of  the  fixture  is  tightened  to  hold  the  work  down, 
the  operation  of  these  clamps  being  controlled  by  handwheels 
B.  A  jack  C  is  also  used  under  the  center  crankpin  to  sup- 
port the  overhang  of  the  crankshaft.  The  machine  which  the 
tool  engineer  decides  to  use  for  this  operation  is  somewhat 
unusual,  consisting  of  a  standard  engine  lathe  equipped  with 
two  opposed  spindles  and  provision  tor  the  attachment  of 
face  milling  cutters  to  the  end  of  each  spindle.  The  fixture 
is  mounted  directly  on  the  carriage  of  the  lathe  in  such  a  way 
that  the  cross-feed  screw  can  be  used  to  feed  the  work  past 
the  milling  cutters  and  thus  crop  the  ends  oft  the  forging. 
As  the  crankshaft  is  a  drop-forging,  the  greatest  care  must 
be  taken  to  see  that  suflicient  stock  is  left  at  all  points  to 
permit  of  machining  within  the  required  limits. 

In  estimating  production  on  this  job,  it  is  necessary  to  take 
into  consideration  the  centering  operation,  the  setting  in 
place  and  removing  of  a  rather  heavy  piece,  and  the  tighten- 
ing and  loosening  of  the  clamps  on  the  fixture.  The  tool. 
engineer  decides  that  about  1\^  minute  should  be  sufficient 
for  these  movements,  so  that  nothing  remains  to  be  figured 
except  the  actual  time  required  to  take  the  cut.  For  this  work 
it  is  safe  to  specify  a  cutting  speed  of  60  feet  per  minute, 
with  a  feed  of  1/16  inch  per  revolution  of  the  cutters.  The 
length  of  travel  necessary  is  I'i  inch,  and  the  diameter  of 
cutters,  G  inches.  A  cutting  speed  of  GO  feet  per  minute  with 
cutters  of  this  diameter  means  that  the  spindle  must  revolve 
at  40  revolutions  per  minute;  and  as  the  length  of  cut  is 
114  inch,  20  revolutions  of  the  cutler  at  a  feed  of  1  16  inch 
per  revolution  would  be  sufficient  to  complete  the  cut.  This 
would  require  V>  minute,  making  a  total  time  for  cutting  off 
each  crankshaft  2  minutes,  or  30  pieces  per  hour. 
Machining  Operations  on  Cam-shaft 

Referring  to  Table  VI,  it  will  be  seen  that  Operation  1  con- 
sists of  cropping  the  ends  A  of  the  cam-shaft  to  reduce  it  to 
the  required  length,  the  operation  being  performed  in  much 
the  same  manner  as  that  just  described  for  the  crankshaft. 
The  locating  point  for  this  first  operation  is  one  of  the  cams, 
which  strikes  against  a  protruding  lug  on  the  fixture  to  give 
the  required  longitudinal  location.  After  the  location  has  been 
determined  in  this  manner,  the  work  is  clamped  in  the  fixture 
which  is  similar  to  the  one  used  for  cropping  the  crankshaft. 
After  this,  the  milling  cutters  remove  the  stock  from  the 
ends  of  the  cam-shaft  forging. 

Operation  .),  Table  TI. — This  operation  consists  of  turning 
the  center  bearing;  rough-  and  finish-turning  the  collar,  front 
bearing,   gear   fit   and   threaded   end;    and    rough-turning   the 
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cam-shaft  lorging  between  the  cams  and  pump  eccentric. 
For  this  operation  the  work  is  located  on  centers  on  a  multiple 
turning  lathe  provided  with  an  arrangement  of  tools  so  spaced 
as  to  enable  them  to  take  cuts  over  the  various  surfaces  men- 
tioned. The  tools  for  these  operations  are  carried  by  three 
multiple  tool-blocks  A,  B  and  C,  Fig.  12,  arranged  on  the  slide 
in  such  a  way  that  any  set  of  tools  may  be  fed  in  to  the 
working  position  by  turning  the  proper  handwheel.  All  the 
tool-blocks  are  traversed  longitudinally  at  the  same  time  by 
turning  handwheel  7).  but  there  is  only  one  set  of  tools  in  the 
cutting  position  at  one  time. 

In  estimating  production  on  this  piece,  it  is  necessary  to 
consider  the  longest  cut  which  has  to  be  taken,  this  being 
about  2  inches.  The  material  from  which  the  cam-shaft  is 
made  will  permit  of  employing  a  cutting  speed  of  from  35  to 
40  feet  per  minute  for  the  roughing  cut,  where  the  removal 
of  stock  is  about  normal.  In  order  to  be  conservative,  the  tool 
engineer  takes  the  lower  figure,  with  a  feed  of  about  0.020 
inch  per  revolution.  The  average  diameter  of  the  work  is 
IV2  inch,  so  that  95  revolutions  per  minute  will  give  the  proper 
cutting  speed;  and  as  the  length  of  the  cut  is  2  inches,  it  re- 
quires 100  revolutions,  or  a  trifle  over  1  minute,  to  complete 
the  cut.  I<"'or  adjusting  the  tools  and  running  them  back  out 
of  the  way  after  the  cut  is  finished,  \i,  minute  might  properly 
be  allowed,  and  for  setting  up  and  removing  the  work,  about 
%  minute,  making  2',i  minutes  the  time  required  for  perform- 
ing the  entire  operation.  A  production  then  can  be  assumed 
of  25  pieces  per  hour.  The  machine  tooled  up  for  this  opera 
tion  is  shown  in  Fig.  12. 

Operation  .J,  Table  17. — This  operation  consists  of  facing 
down  the  sides  of  the  cams,  l)earings,  pump  eccentric  and 
collar  C.  A  multiple  turning  lathe  is  also  used  in  this  case, 
and  the  work  is  held  on  centers  as  in  Operation  4.  In  this 
case,  a  single  tool-block  is  employed,  using  eighteen  tools  that 
are  so  set  as  to  give  the  correct  spacing  for  the  various  shoul- 
ders on  the  camshaft;  and  a  large  handwheel  is  employed  for 
feeding  the  tools  down  into  the  work.  Fig.  13  shows  the  equip- 
ment, together  with  a  cam-shaft  A  which  has  just  been  ma- 
chined and  the  gage  li  used  for  determining  the  accuracy  of 
spacing  of  the  shoulders  on  the  shaft. 

In  estimating  the  production  time  on  this  piece,  it  can 
properly  be  assumed  that  the  time  for  setting  up  and  remov- 
ing the  work  will  be  about  the  same  as  for  the  previous  opera- 
tion, j.  r.,  about  '}'i  minute.  The  feed  in  this  instance  is  by 
hand  and  must  be  rather  fine  on  account  of  the  large  number 
of  tools  that  are  working  at  one  time;  but  the  depth  to  which 
the  tools  must  be  fed  is  quite  small,  the  greatest  distance 
which  any  one  tool  travels  being  only  about  %  inch.  The 
speed  for  a  cut  of  this  kind  can  be  about  the  same  as  that 
employed  in  the  preceding  operation,  i.  c,  95  revolutions  per 
minute.  Allowing  a  feed  per  revolution  of  about  0.003  inch, 
125  revolutions  will  be  necessary  to  feed  the  tools  in  to  depth. 
This  would  require  a  trifle  over  1>,  minute,  which,  in  addition 
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Recd-Prcntice    Ze-inch    Upright    Drill    equipped    with    "Marie" 
Quick-change  Chuck.  Tools  and  Jig  for  boring,  reaming  and  chamfering 
Hole    for    Starter-box    Bearing    on    Flywheel    Housinga 

to  -''i   minute  for  setting  up,  would  give  2  minutes,  or  a  pro- 
duction of  about  30  pieces  per  hour. 

Operation  S,  Table  VI. — This  operation  consists  of  rough- 
grinding  cams  //  and  pump  eccentric  G.  The  work  is  held 
on  centers,  and  the  keyway  for  the  cam-shaft  gear  is  used  to 
obtain  the  correct  radial  location  for  the  work.  In  planning 
this  grinding  operation,  the  tool  engineer  considers  the  fact 
that  a  special  cam-shaft  grinder  is  made  for  work  of  this 
kind,  and  so  he  takes  up  the  matter  direct  with  a  well  known 
builder  of  cam-shaft  grinding  machines,  allowing  this  firm 
to  figure  the  production  and  submit  an  estimate  on  it.  In  this 
case,  tlie  production  was  given  as  8  cam-shafts  per  hour 
for  each  machine,  and  so  the  tool  engineer  saw  that  three 
machines  were  necessary  in  order  to  give  the  required  out- 
put. Fig.  14  shows  one  of  the  cam-shaft  grinders,  and  this 
view  clearly  shows  the  master  cam-shaft  .1  with  the  con- 
trolling cams,  and  other  features  of  interest.  Particular  at- 
tention is  called  to  the  special  arrangement  of  the  two  driv- 
ing belts  and  pulleys  B  that  have  a  friction  clutch  between 
them  which  is  controlled  by  the  hand-lever  C;  this  enables 
the  bulk'  of  the  surplus  stock  to  be  ground  away  at  high 
speed,  after  which  the  clutch  is  thrown  over  to  engage  the 
slow-speed  pulley  for  completing  the  operation.  Practically  no 
time  is  lost  in  making  this  change. 

Machtnlnff  Operations  on  Flywheel 

Operation  1.  Tabic  VII. — The  first  operation  on  the  flywheel, 
as  shown  on  the  operation  and  tool  list  presented  in  Table  VII. 
consists  of  boring  taper  clutch  fit  a ;  boring  and  reaming  hole 
h.  and  facing  inside  of  hub  c:  turning  two  outside  diameters 
<1  and  c;  facing  front  and  back  edges  t  and  p  of  the  rim  and 
putting  a  radius  on  all  edges.  It  is  very  important  In  ma- 
chining an  automobile  flywheel  to  hold  the  work  in  such  a 
way  that  there  will  be  no  possibility  of  its  slipping  during 
the  process  of  machining:  and  as  the  cuts  are  usually  very 
heav>-,  it  Is  good  practice  to  hold  the  work  so  that  the  re- 
quired driving  power  can  be  obtained  without  setting  the 
chuck  jaws  up  tight  enough  to  distort  it.  If  a  method  of 
holding  can  be  so  devised  that  advantage  is  taken  of  some 
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adequate  driving  surface  on  the  worlt,  much  more  satisfactory 
results  are  lllcely  to  be  obtained.  In  the  present  case,  the 
design  of  the  flywheel  lends  itself  admirably  to  holding,  for 
the  first  setting,  in  a  three-jaw  geared  scroll  chuck,  the  jaws 
of  which  can  be  inserted  through  the  cored  holes  in  the  web 
of  the  flywheel  in  such  a  way  that  one  jaw  engages  the  edge 
of  the  cored  hole  and  constitutes  an  efficient  driver.  Special 
jaws  are  provided  for  the  chuck,  which  are  so  designed  that 
they  will  grip  the  web  in  the  cored  openings  and  at  the  same 
time  leave  the  necessary  clearance  between  the  work  and  body 
of  the  chuck  so  that  face  /  of  the  rim  can  be  machined  at  the 
first  setting.  The  Jaws  must  also  allow  room  enough  to  bore 
the  taper  of  the  clutch  fit  a  without  interfering. 

The  machine  selected  for  doing  this  work  is  a  heavy  type 
semi-automatic  chucking  machine  provided  with  an  excep- 
tionally efficient  tool  equipment  which  enables  it  to  turn  out 
the  work  in  an  unusually  short  time.  Great  care  was  exer- 
cised in  the  design  of  tools  for  this  operation  in  order  to  have 
as  many  combinations  of  cutting  tools  as  possible  working 
at  the  same  time,   and  thereby  lose  a  minimum   amount  of 


time  during  the  machining  operations.  Reference  to  Fig.  15 
shows  the  general  arrangement  of  the  tools.  In  developing 
the  design  it  was  decided  to  arrange  special  tools  on  the  turret 
which  provide  for  simultaneously  turning  the  rim  to  both 
diameters,  facing  the  inner  hub,  boring  the  straight  hole  in 
the  hub,  and  boring  the  tapered  clutch  fit  by  means  of  a  gen- 
erating tool  which  gives  better  results  than  would  be  obtained 
with  a  form  tool.  The  body  of  tool-holder  A  is  bolted  on 
the  turret;  and  it  is  ribbed  to  form  a  rigid  support  for  the 
overhead  tools  B  and  C  that  turn  the  two  diameters  on  the 
rim,  these  tools  being  carried  by  a  special  tool-block.  The 
lower  portion  of  tool-holder  A  is  carried  forward  suflSciently 
to  overhang  the  cross-slide  on  the  machine,  and  is  provided 
with  facing  tool  D  for  machining  the  hub,  and  piloted  boring- 
bar  E  for  finishing  the  straight  hole  in  the  hub. 

The  inside  taper-boring  tool  F  is  arranged  in  an  interesting 
way,  being  mounted  in  a  bar  which  is  a  running  fit  in  a 
hole  through  the  body  of  the  tool-holder.  A  slot  in  the  under 
side  of  the  tool-bolder  allows  for  movement  of  a  stud  that 
extends  downward  from  bar  F  and  carries  a  hardened  and 


TABLE  VIII. 


MACHINING  OPERATIONS  ON  TIMING  GEAR-CASE  AND  COVER- 
MATERIAL,   CAST  IRON 


SECTIOH  B-B-B-B 


TIMING  GEARCASE  AND  FRONT 
CRANKSHAFT  BEARING 


TIMING  GEARCASE  COVER  Uarliincru 


MACHINING  OPERATIONS  ON  TIMING  GEAR-CASE 


55  S 


Type  and  Size  of  Macbine 


Tools.   Futures  and   Gages 


Location    Points 


Mill   face  of  flange  a 


No.    5    vertical    milling    ma- 
chine 

No.  2  disk  grinder 
28-inch   vertical  drilling   ma- 
chine 


Disk-grind  face  of  flange  a 
Bore   and   ream    bearing   holes 
for  crankshaft  b,   cam-shaft   c 
and  magneto  shaft  d 
Turn     outside     of     crankshaft:  30-inch  vertical  boring   mill 
bearing  boss  e  to  diameter  of  5 
inches  and  face  surface  t  sur- 
rounding boss  I 
Drill  ten  holes  g  in  flange 


Clamping  fixture  to  hold  two  Under  side  of  casting 
castings 


Quick-acting  chucks.   Special  Outside   of  crankshaft   bear- 
three-spindle  drill  head  ling  boss  and  inside  of  mag- 
neto gear  housing 
Special  fi.xture  I  JIachined    holes    for    crank- 
shaft bearing  b  and  magneto 
shaft  bearing  d 


Drill     five     holes     h     In     front 
crankshaft  bearing  flange 

Spot-face  inside  of  crankshaft 
bearing   hub   k 

Spot-face  inside  and  outside  of 
cam-shaft  bearing  boss  m 
.Spot-face  inside  and  outside  of 
gneto  shaft  bearing  boss  1. 
Chamfer  edges  of  hole  d 
Drill  three  holes  n  In  crank- 
shaft bearing  boss 

Drill  hole  p  in  crankshaft  bear- 
ing oil  pocket 

Drill    two    No.    12    holes    q    In 
magneto  shaft  bearing  boss 
Tap  nine  holes  g  in  flange  and 
two  No.  12  holes  q  in  magneto 
shaft   bearing  boss 
Broach  oil  groove  s  in  magneto 
shaft   bearing  boss 
Hand-ream     magneto    shaft 
bearing  hole  d 

Drill  two  dowel-pin  holes  x  In 
flange  a 


21-inch  vertical  drilling  ma- 
chine 

24-inch  vertical   drilling  ma- 
chine 

24 -inch  vertical   drilling  ma- 
chine 


H-inch  vertical  drilling  ma- 
chine 

14-inch  vertical  drilling  ma- 
chine 

.No.  2  automatic  tapping  ma- 
chine 

No.  3V4  arbor  press 

Bench 

Two-spindle    vertical    drilling 

IIKI.IUIIC 


Jig  on  ways  to  run  out  from 

under  spindles.  Jig  supported 

on    trunnions   to   swing   over 

for  loading 

Jig    plate     fits    over     a-inch 

bearing   boss   e.      Six-spindle 

special  drill  head 

Fly-cutter  with  pilot  to  enter 

bearing  hole  b 

Piloted  spot- facing  tool 

Piloted  spot-facing  tool, 
chamfering    tool    and    quick- 
change  chucks 

Piloted  jig  plate  and  special 
drill  head 

.lig  plate  to  hold  work  verti- 
cally 
Jig  plate 


Machined  holes  for  crank- 
shaft bearing  b  and  mag- 
neto shaft  bearing  d 

Turned  crankshaft  bearing 
boss  e  and  pin  in  drilled  hole 

Turned     crankshaft     bearing 
boss  e  and  pilot  on  cutter 
Cam-shaft  bearing  hole  c  and 
Hange  a 
Magneto  shaft  bearing  hole  d 


Crankshaft     bearing    hole    b 

and    one    of   drilled    holes   In 

boss 

Crankshaft     and     cam-shaft 

bearing  holes  b  and  c 

Crankshaft    and    magneto 

shaft  bearing  holes  b  and  d 


Broach 

Vise.     Reamer 

Jig  plate 


'Crankshaft       and       magneto 
shaft  bearing  holes 
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TABLE  VIII.    MACHINING  OPERATIONS  ON  TIMING  GEAR-CASE  AND  COVER-CONTINUED 


MACHINING  OPERATIONS  ON  TIMING  GEAR-CASE  COVER 


Location    Pointj 


1  IMill  face  of  flange  A 
I 

2  |Dlsk-grind   face   of   flange   A 
Bore   and   ream    bearing   holes 
for   starter-crank   shaft  C  and 
magneto  shaft  D 
Drill  ten  holes  K  In  flange  A 


I 

Drill     tw<^    No.      12     dowel-pin 
holes  F  In   flange 
Hough-  and  flniwh-mill  starter- 
crank  support  Cf,  spot-face  end 
H  and  fillet  shoulder  K 
Spot-face  surfaces  L  and  M  on 
magneto    shaft    bearing    boas 
Straddle-mill    starter    shaft 
bearing  boss  N 

Bore  and  ream  starter  shaft 
l>earlng  O 

Drill  drain  hole  X  for  %-Inch 
pipe   tap 

iDrlll    two    holes    P    In    starter 
shaft  bearing  boss  N 
Spot-face  all  holes  E  In  flange 

jSpot-face  clearance  Q  for  end 
of  cam-shaft  and  chamfer  sides 
L  and  M  of  magneto  shaft 
bearing 

Broach    oil   groove    R    In    mag- 
[neto  shaft   bearing 
Wash  and   Inspect 


No.  5  vertical  milling  ma- 
chine 

No.  2  disk  grinder 
24-inch  vertical  drilling  ma- 
chine 

Multiple   spindle   vertical 
drilling  machine 

Two-spindle   24-lnch   vertical 
drilling  machine 
24-inch   vertical   drilling  ma- 
chine 

2S-inch  vertical  drilling  ma- 
chine 
No.   1V4   milling  machine 

21-inch  vertical  drilling  ma- 
chine 

28-lnch  vertical  drilling  ma- 
chine with  tapping  attach- 
ment 

lis-inch  vertical  drilling  ma- 
chine 

20-Inch  vertical  drilling  ma- 
chine 

2r)-inch  vertical  drilling  ma- 
chine 


Arbor   press 
Soda  kettle 


Clamping  fixture  to  hold  one  L'nder  side  of  casting 
casting 

Quick-change  chucks.     Two-  Siarter-crank    shaft    bearing 
spindle   drill   head  boss   and   inside   of   magneto 

gear  housing 
Jig    on    trunnions    to    swing  Starter-crank    shaft    bearing 
over  for  loading  and  drilling  hole    C    and    magneto    shaft 

bearing  hole  D 
t>rill  jig  Magneto  shaft  bearing  D  and 

starter-crank  shaft  bearing  C 
Quick-change  chucks  and  Pilot  on  tool  enters  bearing  C 
hollow  milling  cutters 

Piloted  spot-facing  tool  Pilot   on   tool   enters   bearing 

hole  D 
Fixture     for     holding     work  Finished  face  of  flange  A 
vertical 
Quick-change  chucks  Magneto  shaft  bearing  D  and 

starter-crank  bearing   C 
Quick-change   chucks  and        Magneto  shaft  bearing  D  and 
drill  Jig  a  drilled  hole  E  in  flange  A 

Special   two-spindle   drill  Starter  shaft  bearing  O 

head  and  piloted  Jig  plate 

Spot-facing     tool.       No.     jig  

used 
No  Jig 

Broach  1  

Gages  I  


ground  steel  roll  (J  on  its  lower  end.  This  roll  engages  a 
cam  plate  having  a  slot  of  the  proper  angle  to  give  the  re- 
quired taper  to  the  clutch  fit  in  the  flywheel.  The  cam  plate 
is  set  over  the  cross-slide  so  that  the  roll  will  engage  with 
it  during  the  forward  motion  of  the  turret  slide,  thus  pro- 
viding for  generating  the  taper  clutch  fit  with  a  single-point 
tool.  Two  complete  sets  of  turret  tools  are  provided  on  the 
machine — one  for  roughing  and  the  other  for  finishing — and 
special  tool-blocks  are  placed  at  the  front  and  rear  of  the  cut- 
off slides,  which  are  arranged  to  act  simultaneously  with  the 
turret  tools.  The  cross-slide  tools  face  the  front  and  back 
edges  for  the  rim,  and  cut  the  various  rounded  corners  on 
the  rim.  This  equipment  possesses  many  excellent  features 
of  design,  and  gives  an  exceptionally  high  rate  of  production. 

In  estimating  production  on  this  work,  it  should  he  remem- 
bered that  the  speed  must  not  exceed  that  required  for  the 
largest  diameter.  For  this  reason,  the  boring  and  Internal 
facing  operations  will  really  be  done  at  a  much  slower  rate 
of  speed  tlian  that  which  could  be  used  if  other  tools  were 
not  in  use  at  the  same  time.  The  largest  diameter  of  the  fly- 
wheel is  about  14' 1  inches  in  the  rough  state;  and  as  the  iron 
in  the  castings  is  of  good  quality,  it  would  i)e  perfectly  safe  to 
assume  a  cutting  speed  of  50  feet  per  minute  with  a  feed  of 
from  0.040  to  O.OGO  inch  per  revolution.  The  length  ot  cut 
on  the  tapered  inside  surface  is  2^s  inches,  but  as  a  small 
amount  must  be  allowed  for  the  sides  and  ending  of  the  cut, 
the  tool  engineer  would  consider  2\n  inches  of  travel  to  be 
necessary.  Figuring  on  this  conservative  basis,  with  a  feed 
of  0.040  inch  per  revolution,  the  number  of  revolutions  neces- 
2.500 

sary  would  be  ■ =  G3.     Using  a  cutting  speed  ot  50  feet 

0.040 
per  minute,  wliiih  requires  a  spindle  speed  of  13  revolutions 

63 
per  minute,  the  time  needed  to  make  the  cut  is  —  =  5  minutes. 

13 

In  connection  with  this  operation,  it  will  be  noticed  by  ref- 
erence to  the  illustration  that  a  wide  tool  D  is  used  to  face 
the  inner  surface  of  the  hub,  and  it  naturally  follows  that 
this  kind  of  cut  must  be  done  with  a  very  fine  feed.  The 
amount  of  stock  to  remove  at  this  point  is  assumed  to  be 
about  3  32  inch;  and  it  would  be  an  easy  matter  to  arrange 
the  camming  of  the  machine  in  such  a  way  that  a  feed  of  from 
0.003  to  0.005  inch  per  revolution  could  be  used  at  this  time. 
Always  keeping  on  the  safe  side  in  estimating,  the  tool  engi- 
neer decides  that  a  feed  of  0.003  inch  per  revolution  could 


be  used  for  taking  the  facing  cut,  requiring  about  :.10  revolu- 
tions to  complete  it  and  occupying  2Vi  minutes,  which.  In 
addition  to  the  5  minutes  consumed  in  turning,  would  bring 
the  total  cutting  time  for  this  operation  up  to  7'^  minutes. 
The  finishing  operation,  which  is  performed  by  the  second  set 
of  tools,  can  be  done  at  about  the  same  feeds  with  a  slightly 
greater  speed,  say  70  feet  per  minute,  or  about  18  revolutions 
per  minute.  In  taking  the  finishing  cut.  the  tools  would  be 
ground  so  that  a  slight  drag  would  be  produced  in  order  to 
leave  a  smooth  finish  on  the  surface  of  the  castings.  The  time 
necessary  for  the  finish-turning  would  be  63h-1S  or  about  31*. 
minutes,  and  the  finish-facing  of  the  hub  would  require  simply 
a  smoothing  up  operation,  taking  approximately  1  minute. 
This  makes  the  total  machining  time  for  the  second  operation 
about  4', J  minutes. 

The  cross-slide  tools  used  in  machining  the  edges  of  the 
rim  can  be  used  simultaneously  with  the  turning  and  boring 
tools,  and  the  time  necessary  for  their  work  is  somewhat  less 
than  that  required  for  the  work  done  by  the  turret  tools,  so 
that  this  need  not  be  considered  in  estimating.  In  summing 
up  the  time  necessary  for  taking  the  various  cuts  included 
in  this  operation,  we  find  that  the  first  cut  consumed  7H' 
minutes  and  the  second  4Vi  minutes,  to  which  we  should  add 
about  1/4  minute  for  indexing  and  other  movements  of  the 
turret  and  slide,  together  with  about  2'^!  minutes  for  setting 
up  and  removing  the  work.  This  makes  a  total  of  15  minutes 
for  the  entire  machining  operation  and  corresponds  to  a  pro- 
duction of  4  pieces  per  hour.  This  would  normally  require 
five  machines  to  give  the  desired  production,  but  owing  to 
the  fact  that  breakdowns  are  likely  to  occur,  and  to  allow  for 
other  manufacturing  contingencies  such  as  the  grinding  of 
tools  and  replacements,  etc.,  it  would  be  well  to  include  an- 
other machine  to  insure  that  the  production  may  be  kept  up 
to  the  required  amount. 

OprrafioH  ,?.  Tabic  T7/.— Referring  again  to  the  tool  and 
operation  list  for  the  flywheel  presented  in  Table  VII.  it  will 
be  seen  that  Operation  2  consists  of  counterboring  and  facing 
fit  ft  for  the  flange  on  the  crankshaft,  and  facing  surface  ; 
around  the  flange  fit.  It  is  important  for  these  surfaces  to  l)e 
machined  concentric  and  square  with  the  tapered  clutch  fit 
finished  in  the  preceding  operation;  and  so  the  tapered  clutch 
lit  should  be  use<I  as  a  bxating  surface  on  which  to  hold  the 
work  during  the  machining  operations  at  the  present  setting. 
In  order  to  do  this,  the  holding  device  which  is  used  must 
he  arranged  to  draw  the  work  back  onto  a  tapered  seat  with 
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Fig.    19.     Cincinnati    24-inch    Upright    Drill    equipped    with    Sellew    Two- 
spindle  Drill  Head,  Wiard  Quick-change  Chucks  and  Tools  for 
boring    and    reaming    Starter-crank    Shaft    and    Magneto 
Shaft  Bearings  in  Timing  Gear-case  Covers 

a  uniform  pressure,  so  that  no  "cocking"  will  result.  In  this 
instance,  the  tool  engineer  decides  to  use  a  machine  of  the 
turret  lathe  type,  but  without  automatic  features,  because  the 
cuts  to  be  made  are  very  short  and  can  be  handled  to 
advantage  on  the  regular  type  of  turret  lathe. 

Fig.  16  illustrates  the  tool  equipment  provided  for  this  opera- 
tion, and  the  holding  device  is  clearly  shown  with  a  flywheel 
in  position  on  It.  This  device  consists  of  a  special  faceplate  A, 
with  a  tapered  seat  corresponding  to  the  taper  of  the  clutch 
fit  in  the  flywheel,  and  three  hooks  B  for  holding  the  work, 
which  are  operated  by  the  large  ring  C.  The  design  of  this 
device  is  such  that  the  pressure  is  equalized  on  the  three 
hooks,  so  that  the  work  is  drawn  back  onto  the  seat  with  a 
uniform  pressure.  On  the  first  face  of  the  turret,  there  is  a 
disk  D  that  will  just  enter  the  flange  fit  in  the  flywheel,  and 
in  setting  up  the  work,  this  disk  is  pushed  up  against  the  fly- 
wheel to  hold  it  on  the  faceplate  until  hooks  B  have  been  tight- 
ened. The  tools  used  for  this  operation  are  piloted  into  a 
bushing  in  the  faceplate,  and  consist  of  two  pairs  of  tools  E 
and  F  for  roughing  and  finishing  the  base  of  the  fit  and  the 
narrow  flange  that  surrounds  it.  The  final  sizing  of  the  fit 
is  done  by  a  single-point  tool  G  in  the  fourth  face  of  the  tur- 
ret, which  takes  a  very  light  cut,  this  tool  being  piloted  in 
the  bushing  like  tools  E  and  ;•'.  Attention  is  called  to  the 
fact  that  all  the  tools  used  in  this  operation  are  conveniently 
adjustable  and  are  also  made  so  that  replacement  can  he 
effected  with  little  expense  or  loss  of  time.  It  should  also  be 
noticed  that  the  roughing  tools  are  serrated  in  order  to  break 
up  the  chips  and  make  the  cutting  action  easier.  This  is  an 
important  point  in  the  design  of  roughing  tools  that  are 
obliged  to  encounter  scale,  as  it  will  frequently  happen  that 
a  tool  of  this  type  used  for  facing  work  that  presents  a  smooth 
surface  to  the  tool  will  be  ruined  in  a  very  short  time  when 
attacking  the  scale  unless  the  chip  is  broken  by  serrating  the 
cutting  edges  so  that  the  tool  will  take  hold  more  easily. 

In  estimating  the  time  necessary  for  this  operation,  the 
tool  engineer  is  obliged  to  use  his  judgment  as  a  guide  and 
do  very  little  figuring,  because  the  cuts  are  so  short  that   it 


would  not  be  practical  to  use  power  feed  on  the  machine.  He 
would  consider  the  fact  that  the  first  or  roughing  tool  would 
be  presented  to  the  work  and  fed  in  by  the  spider  wheel  until 
the  proper  depth  had  been  reached,  and  he  would  assume  that 
the  operator  could  bring  sufficient  pressure  to  bear  on  the 
wheel  to  approximate  a  feed  of  about  0.005  inch  per  revolution 
of  the  work.  As  the  depth  of  the  cut  is  3/16  inch  plus  the 
finish  allowance  of,  let  us  say,  3/32  inch,  it  would  be  safe 
to  assume  that  the  distance  traveled  is  9/32  inch  or  0.282  inch. 
The  cutting  speed  permissible  for  a  facing  operation  of  this 
kind  should  not  be  over  50  feet  per  minute,  and  the  diameter 
at  which  the  cutting  tools  are  at  work  is  approximately  6 
•  inches.  The  number  of  revolutions  per  minute  should  be 
about  32  to  give  the  necessary  cutting  speed.    The  number  of 

0.282 
revolutions  required  is =  56  (approximately).  From  this, 

0.005 

56 
the   time   occupied   is   found   to   be  —  —  a   trifle   less   than   2 

32 
minutes. 

The  second  operation  performed  at  this  setting  is  very  short, 
only  requiring  the  operator  to  bring  up  the  second  turret  tool 
and  shave  off  the  surfaces  until  the  proper  depth  has  been 
reached.  The  tool  engineer  might  safely  assume  that  30  sec- 
onds would  be  ample  for  this  operation.  In  the  final  cut  the 
feed  is  by  hand,  as  in  the  previous  case,  and  the  operation 
consists  of  sizing  the  flange  fit  diameter  with  a  single-point 
tool.  The  cut  is  very  light  in  this  instance  and  simply  re- 
quires that  care  be  used  in  obtaining  a  smooth  cut,  so  that 
30  seconds  would  be  ample.  Allowing  15  seconds  for  index- 
ing between  the  various  cuts  on  this  piece,  and  a  setting  up 
time  of  2  minutes  for  each  piece,  the  total  time  consumed 
for  this  operation  would  be  5U  minutes,  which  is  equivalent  to 
an  hourly  production  of  slightly  more  than  11  pieces.  It  will 
be  seen  that  this  production  is  about  half  what  is  necessary, 
and  so  two  machines  will  be  required  to  do  the  work.  The 
equipments  used  on  Operations  1  and  2  on  this  flywheel  are 
excellent  examples  of  the  work  of  the  tool  engineer  in  plan- 
ning methods  of  machining  to  obtain  the  maximum  production. 

Machining:  Operations  on  Flywheel  Houstng- 

Operation  1,  Table  VII.— In  order  to  produce  work  of  this 
kind  to  good  advantage,  it  is  necessary  that  in  one  of  the 
first   operations  a  large,  surface  should  be  trued  up  and   put 


Fig.  so.     No.  l*t   Cincinnati  Milling  Machine  with  Fixture  for  straddle- 
milling    Starter-shaft    Bearing    Boss    on    Timing    Gear-case    Covers 
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into  condition  for  use  as  a  locating  point.  In  this  particular 
case,  the  large  flange  would  form  an  ideal  locating  surface 
for  subsequent  operations;  hence  it  is  well  to  provide  for 
machining  this  surface  in  the  first  operation.  Apparently 
the  most  desirable  locating  point  in  holding  this  piece  would 
be  the  under  side  of  the  casting,  and  the  fixture  used  wouUl 
contain  three  fixed  points  in  a  triangular  formation,  together 
with  several  adjustable  points  to  form  additional  supports 
Owing  to  the  fact  that  the  only  points  on  which  clamps  can 
lie  placed  are  the  suspension  arms  and  pad  for  the  starter  box, 
additional  means  of  clamping  must  be  used  on  the  side 
which  has  no  projection.  The  clamp  that  appears  to  be  best 
suited  for  this  purpose  is  one  of  the  knife-edge  swinging  type; 
or  the  clamp  could  be  made  with  a  pointed  set-screw,  placed 
at  a  slight  angle  so  it  will  draw  the  work  down  onto  the 
fixture.  This  point  could  be  left  to  the  judgment  of  the  tool 
designer  when  laying  out  the  fixture,  as  there  would  be  no 
particular  choice  between  the  two  methods  of  clamping 
except  in  regard  to  the  rapidity  of  operation. 

When  deciding  upon  the  type  of  machine  for  doing  this 
work,  the  tool  engineer  reaches  the  conclusion  that  a  heavy 
vertical  milling  machine  having  a  large  cutter  to  extend  over 
somewhat  more  than  half  the  piece  would  give  the  best 
results,  two  cuts  being  necessary  to  complete  the  facing  opera 
tion.  In  this  case  a  cutter  having  a  diameter  of  about  in 
inches  would  be  sufficient  to*  cover  a  little  more  than  hair 
the  casting  at  each  cut.  The  problem  of  machining  thi-; 
particular  casting  requires  no  special  attention,  except  thai 
the  method  of  holding  must  be  very  rigid  so  that  chatter 
will  not  be  produced  by  the  cutter  acting  against  an  unsup- 
|)orted  surface  and  causing  vibration. 

Operation  i).  Table  VII. — This  operation  consists  of  straddle- 
milling  suspension  arms  F.  In  considering  the  method  of 
locating  and  the  surfaces  from  which  to  hold  the  work  for 
this  operation,  the  tool  engineer  decides  that  one  of  the 
locating  surfaces  must  be  the  finished  edge  of  the  transmission 
Mange;  and  the  other  important  locating  points  must  be 
the  surfaces  of  the  bosses  to  be  milled.  The  tool  engineer 
decides  that  a  good  machine  to  use  for  this  work  is  a  hori- 
zontal milling  machine  having  a  table  of  sufficient  length  to 
carry  two  of  the  castings  at  a  time.  His  idea  is  that  the 
work  can  be  produced  very  rapidly  by  using  a  fixture  holding 


Fit.    SI.     Bausll    Hultiplo-spindlc 

In  Flancro  of  Timing  Qoar-cases- 

and   Bliding   Entire    Fixture   o 


-ill    equipped    for    driUinr    Ten    Holes 
to  Means  for  turning  over  Jig  Plato 
from   under   Spindles   for   loading 


Fig.    22.     Cincinnati    24-inch    Upright    Drill    and    Sellew    Six-spindle    Drill 

Head  for  drilling  Five  Holes  in  Front  Crankshaft  Bearing  on 

Timing  Gear-cases 

two  pieces  and  working  from  one  to  the  other.  In  planning  this 
operation,  the  tool  engineer  first  considers  that  the  suspension 
arm  at  each  end  of  the  casting  must  be  machined,  and  That 
tlie  locating  point  in  milling  one  of  the  suspension  arm  bosses 
must  be  the  rough  surface  of  the  boss  on  the  opposite  arm, 
while  in  milling  the  second  boss  the  locating  surface  must  be 
tlie  previously  milled  surface  of  the  first  boss.  The  com- 
bination fixture  is  shown  in  Fig.  17.  and  this  illustration 
indicates  the  method  which  the  tool  engineer  developed  for 
doing  this  particular  piece  of  work.  It  will  be  seen  that  on 
the  right-hand  end  of  the  table,  the  fixture  is  so  arranged 
that  the  rough  surfaces  of  the  boss  A  farthest  from  the  cutter 
are  held  by  the  locating  clamps,  and  these  clamps  are  operated 
by  a  handwheel  conveniently  placed.  The  fixture  at  the 
other  end  is  arranged  with  a  slot  cut  in  a  lug  B.  into  which 
the  finished  boss  is  dropped  to  locate  the  work  for  taking  the 
cut  on  boss  ('  on  the  suspension  arm  at  the  other  end  of  the 
flywheel   housing. 

The  work  is  clamped  down  on  both  fixtures  by  means  of  a 
<ontral  stud  and  collar  which  draw  the  castings  down  against 
the  finished  face  of  the  flange.  The  suspension  arm  bosses  on 
which  the  cut  is  taken  are  supported  by  means  of  plungers 
operated  by  two  handwheels  that  will  be  seen  on  the  fixture 
near  the  cutters.  Attention  is  called  to  the  fact  that  the 
cutter  is  working  downward  against  the  boss  on  the  right, 
while  in  making  the  cut  on  the  left  the  action  of  the  cutter 
tends  to  lift  the  work.  A  cut  of  this  kind  might  easily  cause 
chatter  unless  suitable  provision  were  made  to  guard  against 
it  in  the  design  of  the  fixture.  This  point  has  been  very  well 
taken  care  of  in  the  present  instance  by  means  of  band- 
wheels  which  operate  the  supporting  pins  previously  men- 
tioned, and  by  a  supplementary  clamp  D  on  the  left,  which 
draws  the  work  down  and  holds  it  securely  against  the  lifting 
action  of  the  cutter  so  that  there  is  no  possibility  of  spring 
under  the  pressure  of  the  cut. 

The    procedure    in    milling    this    piece    is   as    follows:    The 
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operator  first  takes  the  casting,  places  it  on  the  right-hand 
side  of  the  fixture  and  machines  the  first  boss  as  shown  in 
the  illustration.  He  then  removes  the  casting  and  places  It 
on  the  section  of  the  fixture  at  the  left,  locating  the  finished 
boss  in  the  slot  in  lug  B.  The  movement  of  the  table  is  now 
reversed  and  the  milling  cutter  works  on  the  boss  on  the 
suspension  arm  at  the  opposite  end  of  the  flywheel  housing. 
While  this  is  being  done,  the  operator  puts  a  new  casting  on 
tlie  right-hand  end  of  the  fixture  which  is  free  to  receive  it, 
and  is  just  about  able  to  set  up  this  piece  in  place  by  the 
time  the  milling  cutter  is  ready  to  start  working  on  it.  Then 
the  table  is  again  moved  over  so  that  the  cutters  attack  the 
new  piece  and  this  procedure  is  repeated  on  all  the  work  so 
that  the  operation  of  milling  is  almost  continuous. 

In  estimating  production,  the  tool  engineer  decides  that 
he  will  use  a  cutter  6  inches  in  diameter  on  which  he  assumes 
a  cutting  speed  of  GO  feet  per  minute,  because  of  the  open 
nature  of  the  work  and  the  comparatively  small  amount  of 
surface  covered  in  the  machining.  A  fairly  good  finish  is 
desired  on  the  bosses,  and  for  this  reason  a  comparatively 
fine  feed  would  naturally  be  used.  The  length  of  surface  to 
be  covered  by  the  cut  is  a  trifle  over  2  inches;  and  the  length 
which  it  would  be  safe  to  use  for  estimating  purposes  might 
be  called  2%  inches.  The  G-inch  cutter  revolving  at  40  revo- 
lutions per  minute  would  produce  a  cutting  speed  of  60  feet 
per  minute,  and  a  feed  of  0.040  inch  per  revolution  of  the 
cutter  would  produce  a  finish  of  about  the  quality  desired  on 
the  bosses.  As  the  cut  is  2.250  inches  in  length  and  the  feed 
0.040  inch  per  revolution,  the  number  of  revolutions  that 
would  be  necessary  to  make  this  cut  on  one  end  of  the  suspen- 
2.250 

sion  arm  would  be  =  56  revolutions  which,  divided  by 

0.040 
40    revolutions    per    minute,    would    give   approximately    1% 
minute  as  the  time  required  for  the  operation. 

The  piece  at  the  other  end  of  the  table  can  now  be  brought 
into  contact  with  the  cutters  and  machined  in  a  similar 
manner.  The  same  amount  of  time  would  be  necessary  for 
this  cut  as  for  the  previous  one,  making  214  minutes  for  the 
double  cut.  While  one  cut  is  being  taken,  the  operator  re- 
moves the  piece  just  finished,  and  during  the  entire  progress 
of  the  work  one  piece  is  being  removed  from  the  fixture 
during  every  cutting  operation,  so  that  in  figuring  production 
it  is  only  necessary  to  consider  the  entire  cutting  time  for  two 
bosses,  which  in  this  instance  would  be  2%  minutes,  which 
would  give  a  production  of  24  pieces  per  hour.  It  will  be 
seen  that  this  production  leaves  no  time  for  the  operator  to 
attend  to  such  matters  as  the  removal  of  a  set  of  cutters  from 
the  arbor  and  their  replacement  by  a  new  set,  or  for  other 
contingencies  frequently  met  with  in  manufacturing.  For  this 
reason  it  would  be  safer  to  assume  that  the  production  would 
be  about  22  instead  of  24  pieces  per  hour.  In  any  case,  one 
machine  would  be  sufficient  to  give  the  necessary  production 
on  the  flywheel  housing. 

Operation  7,  Table  YIl. — This  operation  consists  of  boring, 
reaming  and  chamfering  hole  //  for  the  self-starter  box  bear- 
ing. In  deciding  on  the  locating  points  for  this  operation, 
the  relation  of  the  starting  shaft  hole  to  the  center  of  the 
crankshaft  bearing  must  be  considered,  and  knowing  that  this 
relation  must  be  kept  to  an  exact  limit,  the  tool  engineer 
decides  that  the  locating  must  be  done  from  the  finished 
center  hole  in  the  flywheel  housing.  The  location  of  the  hole 
to  be  machined  must  also  bear  a  definite  relation  to  faces  on 
the  suspension  arms  which  have  been  milled  in  the  previous 
operation,  and  so  these  faces  must  also  form  one  of  the  points 
from  which  the  location  must  be  determined.  The  surface 
of  the  large  flange  on  the  casting  makes  an  ideal  support 
for  the  work  during  this  operation,  and  the  tool  engineer  is 
careful  in  instructing  his  designer  to  relieve  the  supporting 
surfaces  so  that  a  small  amount  of  contact  will  minimize  the 
chance  for  chips  accumulating  on  the  locating  surface.  Refer- 
ence to  Fig.  18  will  show  the  general  construction  of  the  jig. 
Attention  is  called  to  the  method  of  locating  the  two  suspen- 
sion arm  surfaces  by  means  of  cam-operated  plungers  A. 
The  cams  B  on  each  side  of  the  fixture  are  operated  simul- 
taneously by  means  of  the  horizontal   link   C  which  extends 


across  to  connect  with  a  short  lever  on  the  lower  end  of  each 
cam.  Both  the  plungers  are  carried  forward  the  same  amount 
until  they  meet  the  milled  surfaces  on  the  bosses.  As  a 
center  location  in  the  casting  is  essential,  it  is  necessary  to 
make  these  two  points  which  bear  against  the  suspension 
arms  in  such  a  way  that  they  will  be  drawn  back  out  of  the 
way  while  placing  the  casting  in  position.  The  work  can 
then  be  slipped  onto  the  central  stud  and  positively  located 
by  operating  the  lever  which  controls  the  cam-actuated 
plungers  A  that  engage  the  pads  on  the  suspension  arms. 
After  this,  the  clamps  are  tightened  and  the  work  is  ready 
for  machining.  The  tools  used  for  this  operation  are  a  core 
drill,  counterbore,  and  reamer,  which  may  be  seen  Ir. 
Fig.  18.  Slip  bushings  are  provided  for  the  four-lip  drill  and 
also  for  the  reamer,  but  the  countersink  is  used  in  the  open 
hole  without  any  bushing,  because  it  only  takes  a  light  cut. 

In  estimating  the  production  on  this  work,  suflJcient  time 
must  be  allowed  for  changing  the  various  tools  and  slip 
bushings.  To  facilitate  the  exchange  of  tools,  the  spindle  is 
fitted  with  a  quick-change  type  of  chuck.  The  diameter  of 
the  hole  to  be  bored  is  214  inches  and  the  thickness  of  the 
web  through  which  it  passes  is  1/4  Inch.  A  cutting  speed 
of  50  feet  per  minute  would  require  the  core  drill  to  run  at 
about  90  revolutions  per  minute;  and  a  feed  of  0.020  inch 
per  revolution  would  be  feasible  tor  use  in  taking  this  cut. 
It  would  be  safe  to  assume  that  the  total  distance  through 
which  the  drill  passes  will  not  be  over  1/2  inch,  including 
the  chamfer  on  the  end  of  the  drill,  so  that  the  number  of 

0.50 

revolutions  necessary  to  complete  the  cut  would  be =  25. 

0.020 
which  is  equivalent  to  about  17  seconds.  The  chamfering 
operation  would  simply  require  the  tool  to  be  lowered  into 
the  hole  and  given  a  slight  movement  with  the  feed  lever  to 
"break"  the  sharp  edge  of  the  hole,  the  estimated  time  for 
this  operation  being  10  seconds.  The  reaming  cut  in  cast 
iron  could  also  be  done  by  hand  in  a  very  short  time,  the 
estimate  being  about  10  seconds.  Allowing  10  seconds  for 
each  interchange  of  tools  during  this  series  of  operations,  10 
seconds  for  each  removal  and  replacement  of  bushings  and 
40  seconds  for  setting  up  and  removing  the  work,  we  would 
have  as  a  total  a  little  over  2  minutes  for  each  piece.  A 
certain  amount  of  time  should  also  be  added  to  this  for  the 
movement  of  the  spindle  and  the  cleaning  out  of  the  jig  from 
time  to  time,  so  that  it  would  seem  to  be  safe  to  give  a  pro- 
duction of  2%  minutes  or  24  pieces  per  hour  on  the  machine. 
Under  these  conditions  it  would  be  found  that  one  machine 
is  sufl^cient  to  give  the  necessary  production. 

Machining  Operations  on  Timing  Gear-case  Cover 

Operation  1,  Table  VIII. — In  studying  the  design  of  this 
piece,  it  would  be  apparent  that  the  first  operation  should 
consist  of  taking  a  milling  cut  across  the  face  of  the  flange  A, 
to  provide  a  locating  point  for  subsequent  operations;  and 
the  question  will  immediately  arise  as  to  whether  the  piece 
could  be  held  securely  during  this  milling  operation.  In 
looking  over  the  outline  it  will  be  seen  that  the  arm  con- 
taining bearing  0  could  be  used  for  holding  down  one  portion 
and  that  knife-edge  clamps  could  be  applied  below  the  milled 
surface  at  other  points  around  the  contour.  As  this  operation 
is  the  only  one  that  would  be  likely  to  cause  difficulty  in 
clamping,  the  conclusion  would  at  once  be  reached  that  the 
casting  could  be  used  in  the  condition  shown  without  the 
necessity  of  employing  any  additional  holding  lugs.  In  de- 
termining the  point  from  which  to  start  the  work,  the  irregular 
face  .1  of  the  flange  is  selected  because  it  is  the  only  con- 
tinuous machined  surface  of  any  size  on  the  piece.  As  the 
piece  is  of  cast  iron  and  the  flange  of  irregular  shape,  it  is 
evident  that  it  can  be  machined  to  good  advantage  with  a 
large  inserted-tooth  mill  mounted  on  a  vertical  milling 
machine. 

Opiration  .?,  Table  VIII. — The  logical  way  to  decide  upon 
the  next  operation  (after  flange  .4.  has  been  milled  and 
ground)  is  to  note  that  there  are  two  holes  in  the  piece  which 
act  as  bearings  and  that  the  location  of  these  holes  in  rela- 
tion  to   each    other    is    important.      In   addition,    it    must   be 
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TABLE  IX.     MACHINING  OPERATIONS  ON  INTAKE  AND  EXHAUST  MANIFOLDS 


iJ  o 


Intake  Manifold 


Exhaust  Manifold 


MACHINING  OPERATIONS  ON  INTAKE  MANIFOLD-MATERIAL.  ALUMINUM 


Type  and   Size  of  Machine 


Tools,    Fixtures    and    Gases 


Location    Points 


nil 


.lis     "o 


Disk-grind   port   flanges  A  and  No.  2  dlak  grinder  

carbureter  flange  B  i 

Counterbore  Intake  ports  A  21-Inch  vertical   drlliing  ma-  Adjustable  V-block  fixture       Outsl(l<>  of  ends  of  nioe 

chine 
nrlil  two  holes  C  in  carbureter  18-Inch    two-spindle    vertical  Jig   with    bushings    in    three  Finished     flanges     and     car- 
flange.     Drill  hole  D  in  side  of  drilling  machine  sides.    Two-»plndle  drill  head  bureter  port  B 


Tap  holes  C,  D  and  E 


18-inch    two-splndle    vertical  Same    Jig    as    that    used    for  Finished  flanges 
drilling  machine  Operation  3 

No.  2  automatic  tapping  ma-  Quick-change  chucks.     Same  Finished  flanges 
chine  Jig  as  for  Operations  3  and  4, 


MACHINING  OPERATIONS  ON  EXHAUST  MANIFOLD-MATEBIAL.  CAST  QtON 


Locmtioo    Polat« 


drill  Outside  of  pipt 

Counterbored  ports  F 


Grind  faces  of  flanges  F  No.  2  dislc  grinder  1  

Counterbore  ports  K  2S-inch  vertical  drilling  ma-  Special      three-spindle 

chine  head.    V-block  fixture 

Drill     two    holes    G     in     center  24-inch  vertical   drilling  ma-  Special  two-spindle  drill 
I  flange   F                                              chine  head.    Fixture  with  pilots  to 

I  enter  ports  F 

Bore,    countersink,    hollow-miH  28-Inch  vertical  drilling  ma-  Quick-change  chucks.    Open-  Counterbored  ports  F 
land   thread  end   H                              chine  ing  die 

[.Mr     test     at     pressure     of     60  Special  testing  machine  I'rtssure  gages  

ipounds  per  square   incii 


£■"2 


borne  in  iiiiiul  tliat  the  sliafts  whicli  pass  through  these  holes 
carry  gears,  and  these  gears  must  have  clearance  inside  the 
case.  The  surface  oE  flange  .1  which  has  been  previously 
milled  and  ground  to  a  nice  finish  should  be  used  as  a  primary 
locating  surface  on  which  to  rest  the  piece,  while  the  rough 
surface  of  the  casting  inside  of  the  gear-case  near  bearing 
D  should  be  used  for  the  secondary  locating  point  in  a  hori- 
zontal direction.  Suitable  pins  or  studs  can  be  easily  arranged 
in  the  fixture  so  that  the  work  can  be  quickly  located  against 
them.  A  tliird  point  of  location  is  provided  by  a  bell-mouthed 
bushing  that  screws  down  onto  the  top  of  the  boss  surrounding 
the  starter-crank  shaft  hearing  C.  This  is  clearly  shown  at  A 
in  Fig.  19.  In  this  case,  clamping  the  work  would  present  no 
difllculty  whatever,  as  the  piece  rests  on  a  finished  surface 
and  the  clamps  can  ho  conveniently  placed  around  tlie  outline 
of  the  casting.  The  type  of  machine  upon  which  the  work  is 
to  lie  done  must  now  be  decided  upon,  and  this  would  ordi- 
narily call  for  the  use  ot  a  two-spindle  drilling  machine  with 
adjustable  spindles;  or  an  upright  single-spindle  drilling 
machine  having  sufficient  power  to  pull  two  drills  of  the  re- 
quired size  could  be  used,  equipped  with  a  drill  head  made  up 
to  give  the  correct  center  distance  between  the  drill  spindles. 
The  tool  engineer  decides  to  use  a  24-inch  vertical  drilling 
machine  for  the  reason  that  there  are  more  ot  these  machines 
in  the  factory  than  the  other  type  of  machine,  and  the  special 


drill  head  /{  can  be  made  up  without  difficulty.  I'lie  fixture 
will  be  made  in  such  a  way  that  the  bushings  are  of  the  slip 
type,  with  the  exception  of  the  screw  bushing  ^l.  Fig.  19.  This 
brings  up  another  point  in  the  design  of  the  tools,  which  is 
the  removal  of  the  drills  and  their  replacement  by  reamers 
during  the  process  of  the  work.  An  opportunity  is  here  given 
for  the  tool  engineer  to  make  use  ot  a  quick-change  type  of 
drill  chuck,  which  allows  the  drills  to  be  quickly  replaced 
by  the  reamers  and  rice  versa. 

In  figuring  production,  it  must  be  remembered  that  two 
tools  are  used  in  each  hole,  viz.,  a  tour-lipped  core  drill  and 
a  finishing  reamer.  The  depth  of  the  longest  hole  is  1-%  inch, 
which,  considering  the  rough  state  ot  the  casting  and  the 
angular  point  of  the  drill,  may  be  considered  as  a  2-inch  run 
for  the  drill.  A  cutting  speed  of  50  feet  per  minute  can  be 
safely  assumed  for  this  material,  and  as  the  largest  hole  is 
a  trifle  over  1  inch  in  diameter,  the  speed  must  be  200  revo- 
lutions per  minute.  A  teed  ot  0.020  inch  per  revolution  could 
be  employed  were  it  not  tor  the  tact  that  simultaneously 
with  this  drilling  ot  the  cored  hole  the  smaller  hole  must 
be  drilled  from  the  solid,  which  would  require  the  use  ot  a 
twist  drill  and  a  feed  of  0.007  inch  per  revolution.  As  these 
two  tools  are  working  at  the  same  time  it  would,  ot  course, 
be  necessary  to  make  the  teed  ot  both  drills  the  same  as  that 
required   for  the  small  hole,  i.  e..  0.007   inch  per  revolution. 
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Fig.    23.     "Avey"    Two-spindle   Drill    Presses    and    Sellew   Drill   Head   for 

drilling  AU  Holes  in  Intake  Manifolds  without  requiring  Work 

to  be  reset  in  Fixture 


The  long  hole  would  require 

0.007 

plete  the  drilling  operation.     Then, 


=  286  revolutions  to  com- 


approximately   1 V^ 


200 


minute,  which  is  the  time  required  for  performing  the  opera- 
tion. In  preparing  for  the  reaming  operation,  it  is  necessary 
to  change  the  tools  in  both  spindles,  and  for  this  purpose 
quick-change  chucks  are  employed  so  that  the  work  can  be 
done  rapidly.  The  tool  engineer  allows  15  seconds  for  making 
the  change  of  tools,  20  seconds  for  performing  the  reaming 
operation,  and  40  second  for  setting  up  and  removing  the 
work.  This  brings  the  total  time  necessary  for  one  complete 
operation  up  to  2  minutes,  45  seconds,  which  gives  a  produc- 
tion of  about  22  pieces  per  hour. 

Operation  S,  Table  VIII. — The  tool  engineer  has  as  yet  made 
no  provision  for  machining  surfaces  N  on  each  side  of  the 
starter  shaft  bearing  0,  and  it  would  be  well  to  machine  these 
surfaces  at  this  time  in  order  to  provide  an  accurate  machined 
surface  against  which  the  drilling  may  be  done.  Consequently, 
it  would  seem  advisable  to  straddle-mill  this  boss,  using  the 
finished  surface  A  of  the  flange  as  a  locating  point,  so  that 
the  relation  between  the  finished  inner  side  of  the  boss  and 
the  flange  will  be  uniform.  In  order  to  hold  the  piece  in  such 
a  way  that  the  boss  will  be  in  the  correct  relation  to  the  cutter, 
it  is  necessary  to  build  the  fixture  so  that  the  piece  will  stand 
up  almost  on  end,  having  the  starter  shaft  bearing  boss  at 
the  top.  The  design  of  the  fixture  presents  no  particular  diffi- 
culty except  that  it  must  be  built  very  substantially  on  account 
of  its  height,  so  that  no  chatter  will  be  produced  by  the  cut. 
The  milling  cut  taken  at  this  time  is  not  particularly  heavy; 
hence  a  No.  l*:.  milling  machine  is  selected  for  doing  the 
work,  as  the  power  required  is  not  excessive.  This  fixture  is 
shown  in  Pig.  20.  It  will  be  seen  that  a  backingup  screw  A 
is  placed  directly  behind  boss  B  which  is  being  faced  on  both 
sides,  so  that  the  work  will  be  adequately  supported  against 
the  cut,  and  thereby  chatter  will  be  prevented. 

In  figuring  the  production  on  this  piece,  it  can  be  safely 
assumed  that  the  cutting  speed  at  which  the  work  should  be 
done  is  50  feet  per  minute,  because  the  material  is  cast  iron ; 
and  as  the  cutter  is  6  inches  in  diameter  it  would  require  ;!4 
revolutions  per  minute  to  obtain  this  cutting  speed.  The 
travel  of  the  table  must  be  about  2Vi  inches  in  order  to  com- 
plete the  milling  operation;  and  a  feed  of  0.040  inch  per 
revolution  would  be  about  right  for  this  operation,  owing 
to  the  fact  that  the  work  stands  very  high  above  the  table 
and  the  feed  cannot  be  heavy.     The   number   of  revolutions 

2.250 
necessary  to  complete  the  cut  will  be  =  56,  and  as  the 

0.040 


cutter  is  revolving  at  the  rate  of  34  revolutions  per  minute, 
1  minute,  40  seconds  is  required.  Allowing  about  45  seconds 
for  setting  up  and  removing  the  work,  and  5  seconds  for 
returning  the  table  to  its  position  after  making  the  cut,  the 
total  time  consumed  would  be  2%  minutes,  giving  a  produc- 
tion of  24  pieces  per  hour.  Consequently,  one  machine  only 
need  be  used. 

Machining  Operations  on  Front  Bearinif  and  Gear-case 

Operation  1,  Table  V7//.— Referring  to  Table  VIII,  it  will 
be  seen  that  the  first  operation  on  this  piece  consists  of  mill- 
ing the  face  of  the  flange  a,  and  in  considering  this  operation, 
the  tool  engineer  first  determines  the  point  from  which  the 
work  should  be  located.  He  considers  that  it  is  advisable  to  mill 
the  face  of  the  flange  in  the  first  operation  so  that  a  reliable 
surface  can  be  obtained  for  locating  the  work  in  subsequent 
operations.  As  the  casting  is  in  the  rough,  it  must  be  sup- 
ported on  three  points  which  are  fixed,  and  other  adjustable 
supports  must  be  provided  to  hold  the  work  under  the  points 
where  the  milling  operation  is  taking  place.  In  general  con- 
struction, a  fixture  for  this  purpose  will  be  designed  on 
somewhat  the  same  lines  as  that  used  for  the  gear-case  cover, 
so  a  detailed  discussion  of  the  matter  is  unnecessary. 

Operation  5,  Table  YIII. — This  operation  consists  of  drilling 
ten  %-inch  holes  g  in  the  flange.  In  determining  the  method 
of  locating  the  work,  the  tool  engineer  considers  the  fact 
that  the  holes  in  the  flange  which  are  to  be  drilled  in  this 
operation  should  be  located  in  a  certain  fixed  relation  to  the 
magneto-shaft,  cam-shaft,  and  crankshaft  centers.  But  as 
it  is  not  practical  to  arrange  a  fixture  with  studs  for  each  of 
these  three  points,  the  crankshaft  and  magneto-shaft  bearing 
holes  b  and  d  are  selected  because  they  are  the  farthest  apart. 
In  addition  to  these  points,  the  previously  milled  surface  of 
the  flange  would  naturally  be  the  surface  on  which  the  work 
should  be  clamped.  Having  selected  the  locating  points,  the 
tool  engineer  would  next  consider  the  machine  to  be  used, 
and  in  this  case  a  multiple  spindle  drilling  machine  would 
naturally  be  selected. 

As  previously  mentioned,  the  logical  way  in  which  to  hold 
the  work  would  be  to  locate  it  on  two  studs  and  clamp  it 
against  the  finished  surface  of  a  jig  plate  in  which  the  drill 
bushings  would  be  mounted.     But,  as  the  drilling  should  be 


Fig.  24.     "Aurora"  28-inch  Upright  DrUl  equipped  with   "Wizard"   Quick- 
change  Chuck   and  Tools  for  drilling,   countersinking,    hollow- 
milling  and   threading  End  of  Exhaust  Manifolds 
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done  from  the  side  toward  the  finished  surface  of  the  work, 
it  is  apparent  that  it  would  be  rather  awkward  for  an  operator 
to  place  the  piece  in  position  on  the  fixture,  because  it  would 
have  to  be  held  on  the  under  side  of  the  jig  plate.  The 
operator  would  be  obliged  to  lift  the  piece  up  into  position, 
and  hold  it  there  during  the  clamping  operation.  In  order 
to  avoid  this  difBculty,  the  tool  engineer  decides  to  make  the 
fixture  as  shown  in  Fig.  21,  mounting  the  Jig  plate  A  on 
trunnions  B  so  that  in  loading,  the  work  can  be  placed  directly 
on  top  of  the  jig  plate  and  clamped  in  position,  being  after- 
ward revolved  to  the  position  shown  and  located  by  the 
knurled  pin  C.  Furthermore,  it  would  be  rather  difficult  to 
set  up  the  work  on  the  fixture  while  it  is  directly  under  the 
spindles,  and  so  straps  D  are  placed  on  the  drilling  machine 
table,  which  act  as  guides  for  pulling  out  the  jig  from  under 
the  spindles  and  pushing  it  back  again.  In  this  way  the 
operator  can  load  the  fixture  without  difficulty,  and  a  suitably 
arranged  stop  can  be  provided  so  that  it  can  be  pushed  into 
the  proper  position  with  little  trouble. 

In  figuring  production  on  this  piece,  it  must  be  remembered 
that  the  drilling  operation  takes  place  against  the  clamps  and, 
furthermore,  that  there  are  ten  drills  acting  simultaneously 
so  that  the  accumulated  pressure  exerted  is  considerable. 
Reference  to  the  view  of  the  work  shown  at  the  upper  left- 
hand  portion  of  Table  VIII  will  show  that  nine  holes  are 
drilled  with  a  3/S-inch  tap  drill  and  one  with  a  13/32-inch 
drill.  The  cutting  speed  can  be  safely  assumed  to  be  50  feet 
per  minute,  which  for  drills  of  this  size  would  be  equivalent  to 
440  revolutions  per  minute.  In  order  to  minimize  the  effect 
of  the  pressure  of  the  cut  in  drilling,  the  tool  engineer  decides 
that  a  feed  of  0.005  inch  per  revolution  will  be  about  all  that 
can  safely  be  used.    The  total  length  of  the  drilled  hole  is  1.500 

1.500 

inch,    which    divided    by   the    feed    would    give   =  300 

0.005 
revolutions  or  approximately  45  seconds  as  the  time  occupied 
by  the  drilling  operation.  Allowing  in  addition  to  this,  say 
15  seconds  for  the  raising  and  lowering  of  the  drill  head,  and 
1  minute  for  setting  up  and  removing  the  work,  the  total  time 
will  be  2  minutes  for  each  piece,  which  is  equivalent  to  a 
production  of  30  pieces  per  hour. 

Operation  6,  Tabic  VIII. — This  operation  consists  of  drilling 
five  13/32-inch  holes  h  in  the  front  crankshaft  bearing  flange. 
In  locating  the  work  in  the  drill  jig,  the  turned  crankshaft 
bearing  boss  c  is  selected  by  the  tool  engineer  for  the  reason 
that  the  position  of  the  holes  to  be  drilled  must  bear  a  defi- 
nite relation  to  the  surface  of  this  boss.  It  Is  feasible  to  rest 
the  work  on  the  finished  surface  of  flange  a,  and  to  use  a  plate 
type  of  jig  A,  Fig.  22,  that  can  be  dropped  over  flange  e  and 
that  has  a  dowel-pin  which  enters  one  of  the  previously  drilled 
holes,  thus  making  the  location  both  positive  and  simple.  In 
order  to  facilitate  handling  the  jig,  a  generous  sized  handle 
is  attached  in  a  convenient  place,  as  shown  in  Fig.  22.  A 
special  type  of  drill  head  B  having  spindle  distances  correctly 
spaced  to  do  this  work  is  used  tor  the  drilling  operation.  The 
machine  is  a  24-inch  vertical  drilling  machine,  to  which  the 
drill  head  may  be  attached  without  difficulty. 

In  figuring  production  on  this  operation,  the  cutting  speed 
ran  be  assumed  to  be  50  feet  per  minute,  making  the  speed 
at  which  the  drills  must  be  rotated  approximately  440  revo- 
lutions per  minute.  In  this  particular  case  a  little  more  feed 
can  be  used  on  the  drills  than  in  the  previous  operation  be- 
cause the  work  is  more  firmly  supported  and  there  is  no 
danger  of  springing  it.  Under  these  conditions  the  tool  engi- 
neer might  assume  that  the  feed  can  be  0.007  inch  per 
revolution,  while  the  distance  which  the  drill  must  travel  is 

0.ti25 
about  5  S  inch.     Hence,  =  S9  revolutions  to  complete 

0.007 
the  drilling;  and  this  means  that  the  drilling  time  would  be 
somewhat  less  than  14  minute.  Allowing  45  seconds  for 
setting  up  the  work  and  for  the  various  movements  of 
the  spindle,  production  could  safely  be  figured  at  1  minute 
for  each  piece  or  60  pieces  per  hour.  This  is  very  con- 
servative, and  as  a  matter  of  fact  considerably  over  this 
number  of  pieces  could  readily  be  produced. 


Machining  Operations  on  Intake  Manifold 
Operation  1,  Table  IX. — The  first  operation  on  this  piece 
consists  of  disk-grinding  port  flanges  A  and  carbureter  flange 
B,  the  principal  requirements  being  that  these  surfaces  should 
be  smooth  and  free  from  tool  marks.  For  this  reason  the 
disk-grinding  process  is  selected  by  the  tool  engineer  as  being 
most  suited  to  this  class  of  work.  The  material  of  which  the 
intake  pipe  is  composed  is  aluminum,  which  is  easily  cut  and 
can  be  polished  to  a  highly  finished  surface. 

Operations  3  and  .},  Table  IX. — Operation  3  consists  of  drill- 
ing two  holes  C  in  the  carbureter  flange,  and  drilling  hole  U 
in  the  side  of  the  manifold.  Operation  4  consists  of  drilling 
the  two  1/4-inch  holes  E  in  the  side  of  the  pipe.  The  tool 
engineer,  in  planning  the  work  on  the  intake  manifold,  decides 
that  these  two  operations  can  be  profitably  combined  by 
designing  a  suitable  drill  jig  and  making  use  of  some  of  the 
multiple  spindle  drilling  machines  which  are  included  in  the 
factory's  machine  tool  equipment.  The  logical  place  from 
which  to  locate  the  work  for  these  drilling  operations  is  the 
finished  end  flanges  and  the  carbureter  flange.  In  order  to 
handle  this  work  to  the  best  advantage,  the  drill  jig  is  made 
in  such  a  way  that  all  the  holes  in  the  two  operations  men- 
tioned can  be  drilled  without  removing  the  piece  from  the  jig, 
by  simply  turning  it  over  on  its  sides.  In  order  to  obtain 
high  production,  a  special  drill  head,  having  spindles  properly 
placed  for  spacing  holes  C  in  the  carbureter  flange,  is  used 
for  this  part  of  the  drilling,  as  shown  in  Fig.  23.  It  will  be 
seen  that  the  second  spindle  on  the  machine  can  be  used  for 
drilling  hole  D  in  the  side  of  the  pipe  by  merely  turning  the 
jig  over  on  one  side.  After  this  hole  has  been  drilled,  the 
position  of  the  jig  is  reversed  and  it  is  then  slid  over  onto 
the  table  of  the  next  drilling  machine.  One  spindle  on  this 
machine  is  shown  at  the  left  of  Fig.  23.  The  machine  has 
two  spindles  which  are  so  placed  that  the  correct  spacing  for 
the  two  holes  E  is  insured,  and  as  the  holes  may  be  drilled 
simultaneously  a  high  production  is  obtained. 

In  estimating  production  on  these  two  operations,  it  is 
safe  to  consider  that  the  cutting  speed  for  aluminum  is  from 
400  to  600  feet  per  minute,  400  being  conservative  while  600 
is  high  production.  In  all  of  the  drilling  operations  on  the 
intake  manifold,  the  spindles  are  hand-operated  and  the  speeds 
are  so  high  that  the  time  necessary  to  do  the  actual  drilling 
is  very  small  indeed.  For  example,  in  drilling  the  carbureter 
flange  holes  the  drill  diameter  is  13/32  inch,  which  at  a  cutting 
speed  of  400  feet  per  minute  would  require  that  the  drill  be 
run  at  a  speed  of  3500  revolutions  per  minute.  It  can  easily 
be  seen  that  if  a  depth  of  about  1  inch  is  required,  such  as 
that  in  the  flange  hole,  and  if  the  feed  is  assumed  to  be  about 
1.000 

0.005  inch  per  revolution,  then =  200  revolutions  which. 

0.005 
at  a  speed  of  3500  revolutions  per  minute,  means  that  the 
length  of  time  necessary  to  perform  this  operation  would  be 
about  3V.  seconds.  Allowing  about  3^:  seconds  for  each  of 
the  two  other  drilling  operations,  would  bring  the  total  amount 
of  time  for  machining  up  to  about  10  seconds.  Allowing 
^1  minute  for  setting  up  and  removing  the  piece  and  15  sec- 
onds for  the  incidental  movements  connected  with  turning 
the  jig  on  its  side  and  moving  it  from  spindle  to  spindle,  the 
total  time  for  the  operation  on  this  piece  would  be  1  minute, 
10  seconds,  which  would  give  an  hourly  production  of  slightly 
over  50  pieces  or  about  double  the  amount  required.  Two 
machines  used  as  indicated  will  both  be  required,  although 
their  time  will  not  be  fully  occupied,  so  that  they  could  be 
used  for  other  operations  if  convenient. 

Macbinlner  Operations  on  Exhaust  Manifold 

Operation  1.  Tabic  IX. — This  operation  is  performed  In  the 
same  manner  as  the  flrst  operation  on  the  intake  manifold, 
i.  r..  by  disk-grinding  the  faces  of  flanges  F. 

Operation  J.  Table  IX. — This  operation  consists  of  boring, 
countersinking,  hollow-milling  and  threading  end  H.  Previous 
to  this  operation,  the  counterbored  holes  G  in  the  flanges  F 
have  been  machined,  and  so  these  holes  can  be  used  with  the 
finished  faces  of  the  flanges  as  locating  points  for  the  opera- 
tion now  to  be  performed.    The  next  point  to  be  decided  in 
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regard  to  this  operation  is  the  type  of  machine  on  which  the 
worlt  should  be  done.  In  this  case,  the  casting  is  of  such  a 
shape'  that  It  seems  advisable  to  stand  it  up  on  end  In  a 
fixture  that  will  simply  act  as  a  holding  device.  Fig.  24 
shows  an  illustration  of  the  fixture  with  the  work  A  in  posi- 
tion, and  the  various  tools  are  shown  either  in  the  spindle 
or  on  the  table  beside  the  machine.  In  order  to  make  the 
exchange  of  tools  used  in  machining  this  end  of  the  exhaust 
manifold,  quick-change  chucks  are  utilized  so  that  there  will 
be  a  minimum  loss  of  time.  A  28-inch  vertical  drilling  machine 
is  selected  as  being  most  suitable  for  this  operation,  botji  on 
account  of  the  cost  of  the  machine  and  convenience  in 
operating. 

In  estimating  production,  the  tool  engineer  considers  that 
the  cutting  speed  for  all  operations  except  threading  should 
be  about  50  feet  per  minute,  and  as  the  diameter  of  the  work 
at  this  point  is  2  inches,  the  cutting  tools  should  revolve  at 
100  revolutions  per  minute.  The  tools  comprise  a  combined 
chucking  or  four-lip  drill  and  countersink  B  which  is  shown 
in  the  spindle  in  Fig.  24,  a  reamer  C,  a  hollow-mill  D,  and  a 
die-head  E  which  is  of  the  opening  type.  These  tools  are 
used  in  the  sequence  mentioned,  the  length  of  time  necessary 
for  each  cutting  operation  being  estimated  herewith.  The 
combined  four-lip  drill  and  countersink  running  at  100  revo- 
lutions per  minute  is  fed  into  the  hole  at  a  feed  of  0.015  inch 
per  revolution  to  a  depth  of  1%  inch.  As  a  matter  of  fact, 
the  tool  engineer  would  figure  as  if  the  depth  of  cut  were 
about  I'/i  inch,  in  order  to  take  care  of  variations  in  the 
length  of  the  casting  and  also  of  the  countersinking  opera- 
tion. The  number  of  revolutions  necessary  for  this  operation 
1.500 

would  be  •  =  100,  which  is  equivalent  to  1  minute.     In 

0.015 
addition  to  this,  the  countersink  would  be  fed  in  by  hand  to 
the  proper  depth,  taking  from  5  to  10  seconds,  which  makes 
the  total  time  1  minute,  10  seconds.  The  reamer  is  next 
inserted  and  the  machine  slowed  down  to  about  50  revolutions 
per  minute,  after  which  the  reamer  is  fed  into  the  work  by 
hand.  An  allowance  of  about  15  seconds  would  be  made  for 
this  operation.  The  hollow-mill  is  now  placed  in  the  spindle 
and  the  speed  changed  to  100  revolutions  per  minute  with  a 
feed  of  0.020  inch  per  revolution.  The  length  of  cut  here  is 
about  1/2  inch  plus,  say,  1/8  inch  for  variation,  making  5/8 
inch  in  all.  The  number  of  revolutions  necessary  for  com- 
0.625 

pleting  this  cut  would  be  =  31,  which  is  equivalent  to 

0.020 
20  seconds. 

The  threading  operation  is  now  performed  with  the  opening 


die-head  E,  and  the  speed  of  the  spindle  is  slowed  down  to 
produce  a  cutting  speed  of  about  20  feet  per  minute,  which 
on  this  diameter  would  require  40  revolutions  per  minute 
of  the  spindle.  As  the  pitch  of  the  thread  is  13  per  inch,  and 
as  we  have  considered  that  a  length  of  about  5/  8  inch  is 
necessary,  it  would  require  about  10  revolutions  of  the  die- 
head  to  produce  the  thread.  The  time  necessary  lo  do  this 
portion  of  the  work  would  be  15  seconds.  During  the  process 
of  this  work,  it  is  necessary  to  change  the  tools  four  times 
and  some  of  the  tools  are  somewhat  heavier  and  more  diffi- 
cult to  handle  than  others.  An  average  allowance  of  perhaps 
10  seconds  for  each  change  would  call  for  40  seconds  for  all 
the  changes,  which  should  be  ample.  In  addition  to  this,  an 
allowance  of  40  seconds  must  be  made  for  setting  and  remov- 
ing the  work  and  20  seconds  for  the  movement  of  the  spindle 
up  or  down  preparatory  and  subsequent  to  the  cutting  opera- 
tion. Consequently,  the  total  time  necessary  for  producing 
one  piece  in  this  operation  would  be  3  minutes,  40  seconds. 
As  this  time,  however,  could  be  cut  down  by  an  operator  after 
he  has  become  thoroughly  familiar  with  the  work,  and  as  the 
time  allowances  are  very  generous  and  the  cutting  speeds 
conservative,  the  tool  engineer  estimates  that  one  machine 
will  be  sufficient  to  give  the  required  production  of  20  pieces 
per  hour. 

Conclusion 

The  information  in  this  article  comes  under  three  main 
heads:  First,  the  procedure  in  planning  the  best  order  in  which 
to  perform  machining  operations;  second,  the  conditions  which 
govern  the  design  of  jigs,  fixtures  and  special  tools  to  obtain 
a  high  degree  of  efficiency  in  manufacture;  and  third,  the 
principles  which  govern  the  estimation  of  production  on  any 
machining  operation,  after  the  equipment  for  that  operation 
has  been  designed  but  before  it  has  been  made.  For  the 
purpose  of  discussion,  certain  important  parts  of  an  auto- 
mobile engine  were  selected  and  the  method  of  procedure 
followed  in  preparing  for  the  manufacture  of  these  parts  was 
explained  in  detail.  This  was  a  natural  course  to  follow  be- 
cause the  scientific  planning  of  operations  and  designing  of 
all  equipment  required  to  obtain  a  given  rate  of  production 
has  been  carried  further  in  the  automobile  industry  than  in 
most  other  lines  of  manufacture.  But  in  case  the  fact  has 
not  already  been  grasped  by  the  reader,  attention  is  called 
to  the  fact  that  although  this  article  concerns  itself  with  the 
manufacture  of  certain  automobile  engine  parts,  all  of  the 
principles  described  are  general  in  their  application  and  can 
be  used  by  men  who  are  called  upon  to  devise  methods  and 
design  equipment  for  use  in  the  manufacture  of  many  other 
classes  of  interchangeable  parts. 
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RECENT   LEGAL   DECISIONS   INVOLVING 
MACHINERY 

Claim  for  Breach  of  Warranty  Disallowed 
(Kansas)  The  plaintiffs  assisted  a  machinery  company  in 
selling  an  engine  to  one  of  the  defendants,  for  which  he  gave 
notes  to  the  sum  of  $2305.  The  plaintiffs  guaranteed  the  ma- 
chinery to  work  satisfactorily,  and  purchased  the  notes  given 
to  the  vendor.  The  engine  proved  defective  and  the  purchaser 
made  repeated  complaint.s,  and,  after  certain  efforts  by  the 
plaintiffs  to  adjust  it,  they  advised  the  purchaser  to  see  what 
he  could  do  with  it  by  giving  it  further  use.  Long  after  this, 
with  their  consent,  he  traded  the  engine  toward  a  new  one 
and  took  up  the  old  notes  with  the  ones  sued  on,  which  he 
secured  by  a  mortgage  covering  the  new  engine.  This  was 
some  two  years  after  the  execution  of  the  original  notes,  and 
when  giving  the  new  notes  he  was  told  by  the  plaintiffs  that 
he  would  finally  be  allowed  for  the  time  he  had  lain  idle  with 
the  old  engine.  In  an  action  on  the  notes  last  given,  he  sought 
to  recoup  damages  for  breach  of  warranty  of  the  old  engine, 
claiming  that  he  was  forced  to  expend  $1400  for  the  hire  and 
rent  of  an  engine  for  the  time  when  the  engine  purchased  was 
not  working. 

The  court  refused  to  allow  defendant's  claim  for  damages 
on  the  theory  that  his  giving  the  new  notes  two  years  after 
the  original  engine  had  been  delivered  operated  as  a  case  of 
acquiescence  and  estoppel.  The  court  could  not  understand 
why  any  damages  agreed  upon  between  the  parties  were  not 
deducted  at  the  time  of  executing  the  second  notes.  (Muenzen- 
mayer  v.  Hood,  155  Pac.  91S.J 

Selection  of  Dangerous  Way  ol  Handling-  Machinery 

(Pennsylvania)  Where  an  experienced  operator  of  a  defec- 
tive machine  for  punching  holes  in  steel  boxes  took  hold  of 
the  bottom  of  a  box  to  remove  same,  thereby  placing  his  hand 
under  the  die,  thougli  there  was  a  safer  way  of  which  he 
knew  to  remove  the  box  by  taking  hold  of  the  side,  he  was 
guilty  of  contributory  negligence,  precluding  recovery  for  in- 
juries caused  by  the  unexpected  repeating  of  the  machine. 
(Fritchle  v.  Steel  City  Electric  Co.,  9<;  A.  10S3.) 

Cannot  Recover  Cost  of  Making  Tests 
(New  York)  Where  a  contract  for  the  equipping  of  a  pier 
with  machinery  provided  that,  when  the  equipment  was  suffi- 
ciently completed  to  require  the  occupation  of  the  electric  gen- 
erating plant,  the  contractor  should  furnish  a  competent  crew 
to  operate  the  plant  for  the  period  of  six  days,  during  which 
time  proper  tests  should  be  made,  the  contractor  could  not 
recover  from  the  city  for  coal  and  labor  used  in  operating  the 
plant  to  make  the  tests.  (N.  E.  Const.  Co.  v.  City  of  Xeio  York, 
n.'.  A'.  E.  53.) 

Machinery  Not  Covered  by  Lien 

(Kansas)  Machinery  purchased  for  use  in  a  mill,  intended 
to  be  permanently  fastened  in  place  by  bolts,  does  not  ordi- 
narily become  a  part  of  the  realty  until  the  physical  attach- 
ment is  accomplished.  And  where  such  machinery  is  sold 
under  a  contract  reserving  title  in  the  vendor  until  payment 
is  made,  it  does  not  become  subject  to  a  mechanic's  lien,  not- 
withstanding the  fact  that  the  contract  is  not  recorded  until 
after  the  lien  has  accrued  and  the  machinery  has  been  de- 
posited in  the  building,  provided  such  record  is  made  before 
it  is  set  up  and  fastened  in  place.  Such  was  the  holding  in 
St.  Mary's  Machine  Co.  v.  lola  Mill  &  Elevator  Co.,  Kansas 
Supreme  Court. 

The  St.  Mary's  Machine  Co.  sold  two  gas  engines  to  the 
lola  Mill  &  Elevator  Co.,  under  a  written  contract  providing 
that  title  should  remain  in  the  vendor  until  the  purchase  price 
was  paid.  Payment  was  not  made,  and  the  seller  brought 
replevin  tor  the  engines,  which,  in  the  meantime,  had  been 
set  up  and  bolted  to  concrete  bases  in  a  building  erected  by 
the  buyer.  Caroline  Frantz.  who  by  a  sheriff's  deed  had  ac- 
quired title  to  the  building,  intervened  and  claimed  tlie  engines 
as  a  part  of  the  real  estate.  The  plaintiff  recovered  and 
Caroline  Prantz  appealed  to  the  Supreme  Court,  where  the 
judgment  was  affirmed.  (St.  Mary's  Machine  Co.  v.  lola  Mill  <(■ 
Elevator  Co.,  155  Pac.  1076.) 


Recovery  of  Price  of  Machinery 
(Kentucky)  Where  a  contract  of  sale  of  machinery  merely 
permits  the  buyer  to  return  it  if  it  is  not  as  warranted,  and 
does  not  provide  that  it  shall  be  deemed  to  fulfill  the  war- 
ranty unless  returned,  he  may,  though  it  does  not  satisfy  the 
warranty,  retain  it,  and  recoup  his  damages  for  the  breach,  in 
an  action  by  the  seller  for  the  price.  Unless  machinery  sold 
is  absolutely  worthless  for  every  purpose,  though  it  is  useless 
to  the  buyer,  he  must  return  it,  or  offer  to  return  it,  before 
he  can  recover  the  price.     (Hauss  v.  Surran,  182  S.  W.  9i7.) 

"Simple  Tools" 
(Kentucky)  It  is  interesting  to  know  that  our  courts  have 
arrived  at  a  definition  of  such  tools  as  are  known  as  "common" 
or  "simple"  tools.  Justice  Turner  of  Kentucky  In  Hoskins  v. 
Louisville  &  X.  R.  Co.  says  that  "simple"  tools  are  such  tools 
as  are  so  simple  in  their  nature  that  any  one  of  ordinary  in- 
telligence may  safely  use  them  without  any  instruction  or 
assistance.  The  court  went  on  to  say  that  an  employer  is  not 
bound  to  inspect  such  tools  before  putting  them  at  the  disposal 
of  a  servant  for  use  in  work.  If  they  are  used  by  a  servant 
who  is  injured  by  their  defective  condition,  the  case  is  clearly 
one  of  contributory  negligence  on  such  servant's  part. 
(Hoskins  v.  Louisville  ti  Aashville  R.  Co.,  181  S.  W.  S52.) 

Trademark 
(New  York)  Justice  Weeks  of  the  New  York  Supreme 
Court  defines  a  "trademark"  to  be  one's  commercial  signature, 
a  word,  symbol,  or  device  by  which  the  wares  of  the  owner 
are  known  in  trade.  (Star  Co.  v.  H'/iec/cr  Syndicate,  Inc.,  155 
y.  Y.  S.  782.) 

•     •     • 

RECOVERING  OIL  FROM  WASTE 
It  is  interesting  to  note  the  effect  that  a  new  apparatus  has 
in  a  foreign  country.  An  English  newspaper  publication  re- 
cently published  the  following  in  regard  to  an  apparatus  re- 
cently installed  by  the  Lancashire  &  Yorkshire  Railway  Co.  in 
Bradford,  England,  for  the  recovery  of  oil  from  waste.  The 
innovation  evidently  attracted  much  attention  and  the  local 
U.  S.  consul  considered  it  of  sufficient  interest  to  contribute 
the  item  to  the  Daily  Consular  Reports  where  it  was  reprinted. 
Centrifugal  apparatus  for  recovering  the  oil  in  chips,  waste 
and  rags  is  an  old  story  here: 

In  a  large  works,  or  where  there  is  much  machinery  run- 
ning, the  quantity  of  oil  that  is  absorbed  by  waste  rags  and 
wipers  in  the  course  of  a  year  is  considerable,  and  with  oil 
at  war  prices,  any  method  of  recovering  even  a  portion  of 
it  is  worth  considering.  An  apparatus  has  been  in  use  by 
the  Lancashire  &  Yorkshire  Railway  Co.  among  others, 
by  which  it  is  claimed  that  90  per  cent  of  the  oil  and  grease 
held  in  the  pores  and  on  the  surfaces  of  waste  rags  and 
wipers  used  in  keeping  machinery  clean  is  recovered.  The 
arrangement  is  a  skillful  adaptation  of  the  steam  turbine 
and  centrifugal  or  hydro-extractor  as  it  is  sometimes  called. 
The  centrifugal  consists  of  an  outer  containing  fixed  cylin- 
der and  an  inner  perforated  cylinder  which  Is  made  to  re- 
volve at  a  high  speed.  The  material  to  be  dried  Is  placed 
in  the  perforated  cylinder  and  when  the  latter  is  revolved, 
the  material  to  be  dried  is  carried  by  centrifugal  force 
against  the  perforated  wall  of  the  cylinder,  any  fluid  which 
it  contains  being  carried  through  the  perforation  Into  the 
outer  containing  cylinder,  from  which  it  is  drawn  off. 
The  apparatus  is  driven  by  small  steam  turbines  and  the 
exhaust  admitted  into  the  revolving  cylinder  helps  to 
loosen  the  grease  and  facilitate  its  extraction. 
•     •     • 

CHANGE  IN  TYPE  OF  HEADS  OF  SET- 
SCREWS 
The  Xational-Acme  Mfg.  Co.,  Cleveland,  Ohio,  has  adopted 
a  standard  for  the  height  of  heads  of  set-screws  in  accord- 
ance with  the  following  rule:  The  height  of  head  of  standard 
set-scrcies  shall  be  equal  to  three-quarters  the  diameter  o/ 
the  body.  These  dimensions  will  be  used  for  all  sizes  of  set- 
sorews  carried  as  standard  stock  by  the  company.  But  until 
1917  either  the  old  or  the  revised  style  of  heads  may  be  con- 
sidered regular  and  will  be  furnished  at  standard  prices.  The 
company  will  urge  the  adoption  and  use  of  the  U.  S.  standard 
thread  on  cap-  and  set-screws  and  the  virtual  elimination  of 
the  V-thread. 
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TOOL   ENGINEERING 

The  leading  article  of  this  number  deals  with  tool  engineer- 
ing in  motor  car  engine  manufacture  and  is  similar  in  treat- 
ment to  that  on  the  military  rifle  in  which  the  methods  and 
organization  reciuired  for  manufacturing  rifles  were  described. 
In  this  article,  the  organization  of  the  tool  engineering  de- 
partment of  a  motor  car  factory  is  described  and  the  analysis 
of  manufacture  of  the  engine  is  carried  out  for  all  its  principal 
parts.  The  types  of  machines  and  tools  are  specified  and  the 
operations  are  named  in  order  of  performance. 

The  chief  value  of  articles  of  this  sort  is  that  they  bring 
together  the  means  and  methods  generally  known  and  apply 
them  to  the  solution  of  given  problems,  carrying  the  work 
through  from  its  inception  to  conclusion.  No  one  needs  to 
be  told  that  articles  of  this  nature  are  rarely  found  in  tech- 
nical publications  or  that  the  publication  of  an  assembly  like 
this  is  of  great  practical  value.  There  is  no  doubt  about  it. 
It  is  one  thing  to  know  a  number  of  related  and  unrelated 
facts  and  quite  another  to  be  able  to  bring  these  related  and 
unrelated  matters  together  to  form  a  useful  whole.  The  weak- 
ness of  trade  literature  generally  is  that  it  consists  mostly 
of  scraps  of  information  useful  in  proportion  to  the  experience 
of  the  readers.  Inexperienced  readers  get  many  ideas  and 
much  help  from  reading  technical  publications,  but  we  pro- 
pose to  give  thorn  more  than  valuable  ideas  and  useful  facts. 
We  shall  in  these  articles  give  the  plans  which  may  be  taken 
complete — modified  or  extended,  as  the  case  may  require — • 
and  applied  to  manufacturing  practice.  Undoubtedly  there  is 
need  for  this  industrial  preparedness  work  which  will  serve 
to  educate  mechanics  In  planning  efficient  and  systematic  man- 
ufacturing operations.  To  ambitious  men  these  articles  mean 
opportunity  to  learn  and  to  got  on  in  the  world. 
*     *     » 

BALL  BEARING   SPINDLES   IN    MACHINE 
TOOLS 

Ball  and  roller  bearings  are  being  used  in  machinery  of 
all  kinds  with  gratifying  results,  but  comparatively  few  anti- 
friction bearings  have  been  used  for  the  spindles  of  machine 
tools.  The  conservatism  of  machine  tool  builders  and  users, 
and  the  high  cost  of  the  bearings  required  to  insure  depend- 
able and  satisfactory  results  have  been  the  reasons.     The  ma- 


chine tool  designers  claim  that  ball  bearings  for  lathe  spin- 
dles are  practically  unnecessary,  as  the  friction  loss  is  so  small 
as  to  make  little  difference  in  the  power  consumption,  and 
that  the  high  cost  of  anti-friction  bearings  and  the  danger  of 
breakdowns  are  good  reasons  for  not  using  them. 

It  is  true  that  the  apparent  friction  loss  in  a  lathe  spindle 
bearing  is  small  and  that  the  resulting  power  economy  would 
not  pay  returns  on  the  difference  in  the  cost  of  plain  bearings 
and  anti-friction  bearings.  But  this  feature  of  machine  de- 
sign has  another  aspect  to  which  designers,  builders  and 
users  of  machine  tools  may  profitably  give  earnest  attention. 
It  has  been  shown  by  tests  that  a  ball  bearing  spindle  may  be 
made  freer  from  chatter  than  a  plain  spindle  working  under 
the  same  conditions  of  load,  and  as  everyone  knows,  chatter  is 
the  foe  of  efficient  metal  cutting.  The  moment  the  work  or 
tool  begins  to  chatter,  rapid  deterioration  of  the  cutting  edges 
begins.  The  tool  will  soon  break  down  and  require  removal 
and  grinding.  The  loss  of  time  resulting  from  regrinding  the 
tool  and  resetting  is  an  appreciable  factor  in  the  day's 
production. 

Excessive  chatter  is  usually  noticeable  when  work  is  being 
done  while  held  on  a  faceplate  or  in  a  chuck  and  without  tail- 
stock  or  steadyrest  support.  Then  the  whole  pressure  of  cut- 
ting is  transmitted  to  the  spindle  and  spindle  bearings.  When 
the  work  has  considerable  overhang  the  pressure  of  the  cut  on 
the  front  spindle  bearing  is  considerably  increased  by  the 
leverage  of  overhang.  Under  such  conditions  the  average 
mechanic  would  not  think  of  trying  to  take  a  heavy  cut  with 
an  ordinary  engine  lathe  unless  he  provided  either  steadyrest 
or  tailstock  support.  But  if  he  were  able  to  dispense  with 
these  supports,  much  time  would  often  be  saved  in  chucking 
the  work  and  removing  it  when  finished. 

Tests  on  lathes  built  with  extra  heavy  spindles  and  ball 
bearings  adequate  for  the  work  designed  have  shown  that  the 
spindle  possesses  remarkable  anti-chatter  characteristics.  The 
reason  is  not  obscure.  They  are  due  to  general  rigidity  and 
the  elimination  of  excessive  friction  in  the  bearings.  When  a 
lathe  of  ordinary  design  with  plain  bearings  is  subjected  to 
the  test  of  turning  a  piece  held  in  the  chuck  with  the  end 
projecting  several  inches,  the  pressure  of  the  cut  is  often 
sufficient  to  break  down  and  squeeze  out  the  oil  film  between 
the  spindle  and  the  bearings.  The  result  is  metal-to-metal  con- 
tact and  excessive  frictional  resistance.  Chatter  begins  in 
the  headstock  bearing  itself,  and  being  transmitted  to  the 
work  is  intensified,  with  the  result  that  the  tool  point  speedily 
breaks  down.  In  view  of  this  unsuspected  cause  of  machine 
tool  inefficiency  our  conservative  machine  tool  builders  and 
users  may  find  that  they  were  mistaken  in  their  estimate  of 
the  lack  of  possibilities  of  ball  bearings  in  machine  tools. 
Efficiency  of  cutting  may  be  so  greatly  increased  that  no 
user  who  counts  cost  and  return  on  investment  can  afford  to 
purchase  a  lathe  or  other  machine  tool  without  anti-friction 
bearings  on  the  work-spindles. 

•     *     * 

THE  USE   OF  SOFT   METALS    IN    MA- 
CHINERY  CONSTRUCTION 

Every  mechanic  is  familiar  with  the  use  of  babbitt  for  the 
bearings  of  machines,  but  the  use  of  soft  or  low  melting 
point  alloys  for  uniting  machine  members  is  not  so  well 
known,  although  it  has  been  practiced  for  many  years.  Not 
long  ago  it  was  common  practice  in  the  manufacture 
of  low-priced  drilling  machines  to  fit  certain  brackets  and 
pads  to  the  sides  of  the  column  by  pouring  babbitt  between 
the  brackets  and  the  column  while  the  brackets  were  held  in 
a  suitable  fixture.  In  this  manner,  the  brackets  were  located 
in  the  proper  position  and  provided  with  a  secure  bearing  on 
the  column  without  the  chipping,  filing  and  squaring  up  that 
were  inseparable  from  the  ordinary  hand  process.  In  the 
manufacture  of  certain  shop  furniture,  the  cast-iron  shelves 
are  made  with  cored  holes  in  which  the  pipe  legs  are  placed, 
while  the  shelves  and  legs  are  held  in  a  fixture.  Then  a  low- 
melting  alloy  is  poured  around  the  pipes  in  the  cored  holes, 
and  when  it  solidifies  the  shelves  and  legs  are  firmly  united, 
making  a  cheap  and  durable  construction. 
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The  use  of  type  metal  to  secure  bearing  bushings  in  cored 
machine  castings,  while  the  bushings  are  lined  by  mandrels 
supported  in  a  jig.  is  apparently  a  new  development  in  ma- 
chinery construction  and  one  that  has  wide  application.  It 
permits  castings  to  be  converted  into  machinery  with  slight 
expense  for  machine  work.  The  cast-iron  bushings  are  bored, 
of  course,  and  they  may  be  babbitted  if  babbitted  bearings 
are  required.  The  type  metal  used  to  secure  them  in  place  is 
of  a  lower  melting  temperature  than  babbitt.  Brass  or  bronze 
bushings  may  be  secured  in  the  same  manner. 

It  would  be  interesting  to  trace  out  the  history  of  the  use 
of  soft  metals  for  securing  machinery  parts  in  proper  rela- 
tion. In  the  early  days  of  steam  engineering,  salammoniac 
mixtures  were  used  largely  in  engine  building  for  the  purpose 
of  making  joints  and  uniting  parts  that  are  now  generally 
assembled  by  pressure  or  shrinking  in.  Many  other  examples 
could  be  cited  in  which  cements  and  alloys  have  been  used 
for  securing  machine  members.  These  have  been  looked  on 
as  cheap  makeshifts  unworthy  of  advanced  practice,  but  the 
low-melting  hard  alloy  may  become  a  revolutionary  factor  in 
the  design  and  construction  of  many  kinds  of  machinery. 
*     •     * 

AN  APPEAL  FOR  BETTER  PATENTS* 

BY    OTTO   ABDT 

It  is  a  well-known  fact  that  comparatively  few  of  the  six 
hundred  patents  issued  in  this  country  each  week  ever  net 
their  owners  a  cent.  The  reason  for  this,  however,  is  not  so 
well  known.  The  majority  of  those  who  flock  to  the  Patent 
Office  to  protect  their  ideas  do  not  know,  and  they  are  paying 
a  dear  price  for  worthless  literature  because  of  this  ignorance. 
They  want  patents,  and  patents  they  get;  but  patents  are  like 
eggs,  for  there  is  just  as  much  difference  between  patents 
and  good  patents  as  there  is  between  eggs  and  (lood  eggs, 
and  it  takes  a  practiced  eye  to  separate  the  good  from  the 
bad.  Very  often  the  inexperienced  inventor  has  that  un- 
limited confidence  and  faith  in  his  brain  child  which  is  not 
unlike  that  which  parents  have  in  their  human  offspring.  A 
■well  meant  or  kindly  word  of  criticism  of  his  invention  is 
quite  likely  to  roil  his  dignity  if  not  to  arouse  his  enmity. 
He  is  notedly  suspicious  and  bears  an  unenviable  reputation 
for  lack  of  business  a<umen.  None  know  his  faults  better  than 
the  patent  attorney  and,  notwithstanding  a  general  impression 
to  the  contrary,  the  attorney  has  very  little  opportunity  to 
take  advantage  of  him.  There  are  exceptions,  of  course,  but 
most  of  them,  if  traced  to  the  core,  will  disclose  the  fact  that 
complaints  of  this  nature  lie  mainly  with  the  inventor  himself. 

The  attorney's  fees  are  small,  and  fixed,  and  unless  agreed 
upon  to  the  contrary  he  cannot  alTord  to  make  exhaustive 
searches  and  expend  any  great  amount  of  thought  in  planning 
claims  for  the  average  case.  He  leaves  the  judgment  of  pro- 
cedure to  his  client  for  the  reason  that  the  client  is  expected 
to  be  capable  of  Judging  what  features  of  his  invention  he 
wants  to  protect;  but  the  inexperienced  client  is  inclined  to 
shift  the  burden  of  his  troubles  to  the  attorney's  shoulders. 
The  attorney  obtains  a  patent  for  him  and  there  his  interest 
in  the  case  ceases.  If  it  infringes  another  patent  it  is  not  his 
fault,  and  if  it  is  unsalable  it  is  not  his  fault.  He  has  acted 
according  to  the  instructions  of  his  client  who  only  too 
often  blames  the  attorney  because  he  has  a  worthless  patent 
on  his  hands.  Very  often  he  openly  accuses  his  attorney  of 
sharp  practice  in  this  case,  and  the  risk  of  becoming  a 
victim  of  the  predatory  is  not  a  thing  of  the  past  by  any 
means.  Just  so  long  as  he  chooses  to  remain  a  simple,  unso- 
phisticated soul,  he  is  likely  to  suffer  from  this  source;  but 
if  he  understands  the  rules  of  the  Patent  Otflce  and  a  few 
ins  and  outs  of  the  game  he  is  fairly  well  protected. 

The  average  inventor  is  a  delicate  customer  to  handle  and 
guide  properly.  He  scents  conspiracy  at  every  hand  and  is 
given  to  brooding  over  things  he  imagines  will  happen  to  him 
and  deprive  him  of  his  rights.  His  path  is  usually  strewn 
with  disappointments.  If  he  is  given  a  patent,  no  matter 
how   his  claims  may  read,  and   oblivious   to   his   liability   to 

•  For  lulilitloniit  Infurinntloli  on  pnli-nla  nnd  aUli-iI  subjects,  soo  "Who  Owns 
the  Patent  ItlKhts?",  Fol>rmir.T.  I'.Uil:  "Whiit  I9  a  Patent  Worth?",  January. 
1918;    "Tlie  Patent-Bee."  Oetolier.   1»H.  anil  articles  there  referred  to. 


infringement  should  he  attempt  to  manufacture  the  particular 
thing  he  believes  he  has  patented,  he  is  a  happy  man.  His 
friends  then  flock  to  him  and  pay  homage  to  the  superior 
knowledge  his  invention  proclaims  him  to  possess;  but  when 
he  tries  to  dispose  of  his  patent  at  the  fabulous  sum  be 
thinks  it  is  worth,  be  soon  becomes  disappointed  and  his 
friends  lose  confidence  in  him.  His  next  move  is  to  curse 
those  to  whom  he  thinks  his  invention  should  prove  valuable, 
because  they  tell  him,  politely  enough,  but  nevertheless  con- 
vincingly, that  they  do  not  care  for  it.  He  suspects  these 
very  rejections  are  handed  him  for  the  purpose  of  misleading 
him  and  that  these  people  are  going  to  steal  his  invention 
outright.  He  does  not  know^  that  if  it  were  as  valuable  in 
their  eyes  as  he  assumes  it  to  be  it  would  have  been  snapped 
up  before  the  forms  were  cold  from  its  issue.  Neither  does  he 
know  the  risk  large  companies  would  assume  if  they  attempted 
to  appropriate  the  object  of  his  patent. 

It  is  as  true  of  patents  as  other  assets — they  will  not  sell 
unless  they  are  worth  something  to  someone  other  than  the 
owner.  And  what  one  is  worth  is  not  necessarily  determined 
by  the  ingenuity  displayed  in  a  mechanism  nor  by  its  sim- 
plicity, but  in  its  practical  demonstration,  the  scope  of  the 
claims,  the  cost  of  manufacture,  and  the  market.  These  are 
essential  to  a  salable  patent.  Most  of  the  really  valuable 
inventions  comprise  a  new  way  of  producing  an  established 
product — something  that  has  demonstrated  its  demand  by 
continued  usage.  The  invention  of  a  new  thing  requires 
educating  the  public  to  its  usage;  a  market  must  be  created 
for  the  product,  and  it  must  he  in  keeping  with  present-day 
perfection  and  scope  of  manufacture.  In  this  case  the  pros- 
pect is  based  on  theory  from  the  beginning,  and  unless  backed 
by  considerable  capital  and  engineered  by  experts  is  likely 
to  end  disastrously.  It  matters  little  how  good  a  prospect 
may  look  from  an  inventor's  viewpoint;  the  people  are  the 
Judges  of  what  they  want  and  are  not  easy  to  convince. 
Substitutes  for  the  real  thing  are  regarded  with  suspicion  by 
a  desirable  class  of  trade,  and  no  one  knows  this  better  than 
the  manufacturer  who  strictly  fulfills  the  public's  demand  for 
quality.  He  is  not  bothered  by  the  new  things  that  appear 
on  the  market  and  goes  steadily  on,  leaving  the  mushroom 
novelties  that  spring  up  in  his  path  to  make  the  best  of  their 
short  lives,  for  they  serve  only  to  strengthen  him. 

A  patent  on  an  improvement  does  not,  as  a  rule,  net  the 
inventor  anything  because  the  thing  improved  has  a  prior 
right  within  the  limits  of  its  claims  and  covers  the  improve- 
ment during  the  life  of  the  original  patent,  thus  preventing 
the  manufacture  and  use  of  the  improvement.  Claims  for  an 
improvement  are  limited,  of  course,  only  by  the  state  of  the 
art  in  which  the  improvement  is  made,  and  in  an  established 
art  of  long  standing  it  is  a  mighty  good  Improvement  that 
cannot  be  avoided  by  the  manufacturer.  Whether  or  not 
he  can  do  this  is  about  the  first  thing  he  considers  when  a 
patent  or  an  idea  is  sent  to  him  for  consideration,  for  it  is 
seldom  that  anyone  not  connected  with  a  concern  in  a  capacity 
that  will  allow  him  thorough  familiarity  with  what  is  required 
in  the  way  of  improvements  can  develop  anything  which 
cannot  be  avoided  to  advantage.  It  is  not  human  nature, 
having  the  means  at  command,  for  one  to  buy  a  thing  that  he 
can  make  himself  better  than  others  can.  So  the  manufac- 
turer does  not  steal  the  invention  or  the  Idea,  as  the  inventor 
is  inclined  to  think;  but  if  he  finds  that  it  embraces  certain 
desirable  features,  he  investigates  the  claims,  becomes 
familiar  with  their  limits  and,  in  nine  cases  out  of  ten.  finds 
they  are  easily  avoided  in  attaining  a  better  result.  He  is 
entitled  to  do  this,  and  it  is  considered  poor  business  to 
waste  an  opportunity  of  this  kind.  Tn  a  way  it  seems  rather 
small  to  take  advantage  of  an  inventor  like  this,  but  if  the 
inventor  does  not  first  become  familiar  with  the  rules  of 
protection  the  government  offers  him,  and  does  not  spend  an 
adequate  amount  of  thought  regarding  the  essentials  which 
will  make  his  invention  a  good  one,  he  cannot  expect  anything 
else. 

A  glance  through  almost  any  issue  of  the  Patent  Ofice 
(lazftte  will  convince  those  of  a  practical  mind  that  many 
subjects  of  patents  are  things  that  are  really  old  and  have 
not  seemed  of  enough  importance  to  certain  users  to  pay  for 
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getting  a  patent  on  them.  If  traced  to  the  real  inventor  they 
would  prove  useless  to  the  patentee.  But  to  Illustrate  the 
impractical  tendency  of  many  others,  one  has  but  to  turn  to 
the  patents  issued  on  non-refillable  bottles.  Mechanical 
ingenuity  is  here  displayed  on  an  elaborate  scale.  The 
inventors  seem  to  have  lost  sight  of  the  fact  that  a  bottle, 
whether  refillable  or  not,  would  have  to  be  made  for  a  cent 
or  two  in  order  to  meet  present-day  commercial  needs.  They 
have,  In  most  cases,  failed  to  take  into  consideration  how 
bottles  are  blown,  and  that  a  hand  manipulation  to  set  dia- 
phragms inside  a  blown  bottle  would  be  prohibitive  in  most 
cases;  yet  devices  of  this  nature  which  would  cost  at  least  a 
dollar  to  produce  are  very  common  In  these  patents.  Even 
if  a  perfect  non-refillable  bottle  could  be  produced  at  an 
expenditure  of  one  cent  more  than  the  standard  open-necked 
kind,  it  is  open  to  question  whether  the  big  users  of  bottles 
would  consider  its  adoption.  The  present  method  of  molding 
a  trademark  in  bottles  effectually  prevents  competitors 
exchanging  them,  and  makes  a  bottle  commercially  useless 
to  all  but  the  original  filler.  To  say  that  the  glass  companies 
would  unanimously  adopt  the  non-refillable  type  is  mere  con- 
jecture. One  company  might  get  control  of  it;  but  if  it  did 
not  continue  with  the  open-necked  bottle  also,  the  competition 
would  be  likely  to  be  embarrassing.  It  is  doubtful  if  the 
largest  users  of  bottles,  such  as  breweries  and  dairies,  would 
ever  consent  to  the  increased  expense  entailed  by  using  the 
non-refillable  bottle  even  at  the  price  they  pay  for  the  open- 
necked  kind.  At  present,  they  use  bottles  over  and  over  again, 
but  the  life  of  the  non-refillable  type  ends  with  the  first  filling, 
and  it  is  obvious  that  the  consumer  would  be  the  victim.  Un- 
doubtedly there  would  be  a  great  demand  for  a  practical 
invention  of  this  kind;  but  "practical"  in  this  case  is  rife 
with  the  elusive  qualities  of  perpetual  motion. 

Take  novelties:  If  it  be  an  extravagant  toy,  the  sale  is 
limited  to  people  of  means  and  wealth,  and  just  how  far  this 
extravagance  is  carried  determines  the  bounds  of  this  limit, 
and  the  dies  and  tools  required  for  its  manufacture  might  be 
too  costly  to  consider  the  thing  commercially  profitable.  Then, 
too,  the  ever-changing  attitude  of  the  public  toward  novelties 
might  cause  the  thing  to  be  placed  upon  the  market  prema- 
turely or  it  might  be  too  late.  Novelties  which  are  simple, 
attractive,  and  are  adapted  to  economical  production  are 
sometimes  very  profitable;  but  the  skill  required  in  marketing 
things  of  this  kind  is  a  big  factor  in  their  success  or  failure. 
The  inexperienced  person  will  do  well  to  make  arrangements 
with  novelty  manufacturers  on  a  royalty  basis,  rather  than 
to  attempt  to  manufacture  himself. 

Machinery  is  still  another  consideration  of  the  inventor. 
Here  he  indulges  his  ingenuity  to  the  greatest  extent,  and 
many  seemingly  good  inventions  are  idling  out  their  lives 
because  they  are  covered  by  a  basic  idea  and  themselves  take 
the  form  of  improvements.  Better  that  some  of  the  inventors 
of  these  machines  had  restrained  their  impatience  and  nursed 
their  ideas  to  perfection  that  they  might  have  the  chance  they 
deserve  at  the  expiration  of  the  basic  patent.  Of  course  the 
ridiculous  is  found  here,  too.  As  an  example  of  what  one 
can  still  expect,  the  writer  has  had  two  requests  lately  to 
pass  judgment  on  perpetual  motion  machines.  The  simple 
souls  who  are  laboring  to  solve  this  impossible  thing  are 
still  unaware  that  the  government  refuses  to  allow  patents 
on  machines  of  this  class.  It  is  an  impossibility  to  convince 
those  unfamiliar  with  the  laws  of  mechanics  that  the  thing  is 
impossible,  and  useless  to  try. 

A  patent  is,  in  sense,  a  license  to  make,  use,  and  sell  the 
thing  for  which  the  patent  was  issued,  within  the  boundaries 
of  the  United  States  and  territories  thereof;  but  in  reality  is 
likely  to  prove  a  ticket  to  the  courts  if  the  patentee  is  not 
thoroughly  acquainted  with  what  really  belongs  to  him,  and 
he  usually  is  not.  Patents  overlap  in  a  maze  of  Interferences, 
and  only  an  expensive  procedure,  prohibitive  to  the  average 
inventor,  can  safely  determine  whether  a  patent  is  operatively 
independent  of  others  or  not.  This  tact  is  a  boon  to  the  preda- 
tory capitalist  who  feels  at  liberty  to  appropriate  anything  to 
his  own  needs  that  looks  good  to  him  without  consulting  the 
party  of  the  second  part.  The  original  invention  in  any  new 
art  requires  no  more  ingenuity  than  is  necessary  to  improve 


the  art  in  some  instances,  and  if  this  improvement  can  be 
made  in  a  different  way,  it  should  be  admitted.  If  the  latter 
invention  should  be  limited  to  details,  why  not  all?  The 
basic  inventions  are  usually  obsolete  after  a  few  years,  yet 
they  are  allowed  to  demand  a  royalty  from  devices  vastly 
superior  and  of  which  the  pioneer  could  have  had  no  concep- 
tion. The  government  grants  the  right  to  make  and  use  the 
thing  patented,  but  at  the  same  time  it  hands  out  the  patent 
with  the  admonition,  "I  give  you  permission  to  make  and  use 
the  thing,  but  you  go  over  and  fight  Jimmy  Green,  and  if 
you  whip  him,  provided  no  one  else  shows  up  who  wants  to 
fight  you,  you  will  be  safe." 

.  We  want  better  patents!  Inventors  want  protection  that 
protects!  But  in  view  of  present  conditions  it  is  impossible 
for  the  inventor  to  do  more  than  improve  his  knowledge  of 
the  game  and  not  leave  everything  to  his  attorney  whose 
interest  lies  within  his  profession  and  is  limited  to  the  size 
of  his  fees.  It  is  often  good  policy  to  pay  the  price  of  his 
expert  opinion,  and,  too,  a  second  thought  will  sometimes  save 
the  price  of  a  worthless  patent.  One  would  hardly  attempt  to 
enter  the  banking  business  without  any  knowledge  of  bank- 
ing, nor  enter  the  insurance  business  without  knowing  any- 
thing about  it;  but  it  seems  that  many  try  improvements 
in  more  complicated  lines  than  either  of  these  with  a  mistaken 
idea  of  what  is  really  required.  Opportunity  is  rife  for  the 
inventor,  but  he  will  have  far  greater  success  if  he  familiar- 
izes himself  with  all  the  details  he  can  master  of  this  complex 
and  fascinating  profession. 

•  *     * 

DETERIORATION  OF  FIREBRICK  LINING' 

A  mixture  of  fireclay  and  water,  having  no  binding  strength, 
is  not  a  proper  material  to  use  in  laying  firebrick.  Firebrick 
of  a  quality  best  suited  to  meet  the  furnace  conditions  is 
generally  selected  without  careful  consideration  of  the  per- 
manent adhesive  quality  of  the  material  to  be  used  in  the 
joint.  The  maintenance  of  furnace  firing  is  a  large  item  in 
the  cost  of  production;  not  only  must  the  cost  of  repairs  or 
renewals  be  considered,  but  also  the  decreased  production 
owing  to  the  time  lost.  Usually  the  falling  of  an  arch,  the 
bulging  of  a  wall  or  excessive  cutting  away  of  a  portion  of 
the  interior  of  a  furnace  can  be  attributed  to  a  defect  in  the 
joint.  The  fireclay  disintegrates  or  falls  out,  allowing  the 
heat  to  work  in  between  and  attack  the  lining,  thus  shorten- 
ing its  life.  Very  often  an  arch  is  lost  owing  to  the  clay 
becoming  loosened  around  one  of  the  roof  bricks  and  falling, 
resulting  in  weakening  the  whole  structure.  Fireclay  does 
not  support  the  bricks.  It  works  loose  from  expansion  and 
contraction  and  permits  small  particles  to  work  in  between, 
gradually  widening  the  spaces  until  the  openings  are  large 
enough  to  admit  the  circulation  of  the  gases,  and  resulting  in 
ruining  the  structure. 

*  *     « 

DRILLING  MACHINE  SPEEDOMETERS 

The  highest  efficiency  of  twist  drills  is  obtained  when  the 
revolution  speed  and  feed  are  correctly  proportioned  for  the 
work  in  hand,  whether  it  be  steel,  cast  iron,  brass  or  other 
metals.  One  who  has  given  much  attention  to  the  design  of 
drilling  machines  and  who  has  long  supervised  their  use  in 
manufacturing,  advocates  the  use  of  speedometers  attached  to 
each  machine,  by  which  operators  may  instantly  determine 
the  actual  revolution  speed.  Then,  if  a  table  is  provided  which 
gives  the  proper  revolution  speed  and  feed  for  each  size  of 
drill,  there  can  be  no  good  reason  for  not  running  the  ma- 
chines at  their  highest  efBciency.  It  is  difficult,  however,  to 
obtain  a  reliable  speedometer  having  the  range  required.  A 
low-priced  instrument  usually  is  not  reliable,  and  if  not  reli- 
able, it  is  worse  than  none  at  all.  Reliable  instruments,  hav- 
ing the  range  required,  are  high-priced  and  might  in  some 
cases  cost  as  much  as  the  drilling  machine  itself.  Evidently, 
there  is  an  opportunity  for  someone  to  work  out  a  low-priced, 
reliable  and  wide-range  speedometer  for  drilling  machines  and 
other  machine  tools. 


•  Extract  from  p-iimt  "Tests  of  Hiph-temperatiiro  Furnace  Cement.*'  by 
M*.  S.  Qnigler,  read  befure  the  Philadelphia  Foundrjmcn's  Association. 
M.iy  3,  1310. 
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MACHINING   A   THIN   BRASS   WASHER 

In  response  to  a  query  regarding  machining  the  brass  cast 
washer  shown  in  Fig.  1  at  A,  the  following  method  is  sug- 
gested. The  washer  is  to  be  turned  to  2'/,  inches  outside 
diameter  and  2  1/64  inches  inside  diameter  and  faced  to  a 
thic]<ness  of  %  inch.  The  machine  best  suited  to  this  class 
of  work  is  a  hand  screw  machine  having  a  cone-driven  spindle 
capable  of  high  speed,  or  a  brassworker's  lathe  having  a  turret 
head.  Referring  to  Fig.  1,  the  work  A,  being  in  the  rough 
state,  can  be  held  to  advantage  in  a  step  chuck  B  which  is 
operated  by  the  collet  closing  mechanism  at  the  rear  of  the 
spindle.  The  movement  of  the  collet  closing  lever  causes  the 
portion  C  of  the  chuck  to  move  forward  in  such  a  way  that  the 
tapered  chuck  piece  B  is  closed  down  on  the  work,  thus  hold- 
ing it  firmly.  This  chuck  piece  is  split  on  the  periphery  in 
three  places,  120  degrees  apart,  so  that  the  contraction  caused 
by  closer  C  moving  forward  will  result  in  a  uniform  radial 
movement  of  the  split  portion  of  chuck  piece  B.  It  will  be 
seen  that  the  chuck  piece  is  bored  out  to  receive  the  work  A 
in  such  a  way  as  to  allow  a  portion  of  the  work  to  stand  out 
beyond  the  face  of  the  chuck  so  that  it  can  be  faced  without 
interference. 

The  tool  used  for  boring  and  facing  is  held  in  the  turret 
by  the  stem  L  which  enters  one  of  the  turret  holes.  The  body 
D  of  the  tool  is  cut  away  at  E  and  grooved  to  allow  the  tools 
F  and  O  to  be  positioned  as  shown.  The  tools  are  clamped 
in  place  by  the  strap  I{  which  is  operated  by  a  collar-head 
screw  A'.  It  will  be  seen  that  tool  /•'  can  easily  be  adjusted 
lor  diameter  and  that  facing  tool  G  can  be  so  placed  that  it 
will  start  to  cut  at  the  proper  time  after  the  boring  tool  has 
finished  the  hole.  The  upkeep  on  a  tool  of  this  kind  is  good 
and  replacement  can  quickly  be  made  in  case  of  breakage. 

If  a  number  of  washers  of  this  kind  are  to  be  machined 
rapidly  but  without  close  limits  of  accuracy,  one  tool  such  as 
that  shown  should  be  sufFuient  to  do  the  work.  If,  on  the 
other  hand,  a  very  nice  job  is  needed,  both  roughing  and  finish- 
ing tools  can  be  used.  In  the  first  setting  of  the  work  the 
hole  is  bored  and  one  side  faced,  leaving  the  outside  to  be 
turned  and  the  other  side  faced  in  the  second  setting.  Fig.  2 
illustrates  the  method  of  holding  the  piece  for  the  second 
setting,  using  a  special  nose-piece  C  mounted  on  the  spindle. 
To  this  nose-piece  is  attached  stop  collar  D  having  a  projec- 
tion which  comes  against  the  work  A  and  gives  the  longi- 
tudinal location.  This  projection  is  slightly  smaller  than  the 
outside  diameter  of  the  work  so  as  to  permit  the  turning  tools 
to  pass  by  in  machining.  The  part  B  is  split  in  three  places 
in  a  similar  manner  to  the  chuck  portion  shown  in  Fig.  1.  A 
tapered  hole  at  /■'  permits  expansion  of  part  B  by  a  movement 
of  the  plunger  which  is  operated  by  the  collet  closing  mechan- 
ism. In  order  to  prevent  any  tendency  to  move  forward,  collet 
B  is  held  in  sleeve  A'  by  a  nut  and  washer  in  the  spindle  (not 


Fig.    1.      Tooling    used   for   First   Sotting   on   Thin   Br»«s    Washo 


Fig.    2.     Tooling   used   for   Second   Setting   on    Thin   Bru>   Wuhcr 

shown  in  the  illustration).    When  the  taper  plug  F  is  pushed 
forward,  member  B  expands  and  grips  the  inside  of  the  work. 

The  tool  recommended  for  this  setting  of  the  work  is  of  a 
box  type  having  an  outside  turning  tool  K  and  a  facing  tool  H. 
both  of  which  are  secured  in  place  by  clamp  L  and  collar-head 
screw  M.  In  general  construction  this  tool  is  similar  to  that 
used  in  the  first  setting  of  the  work,  and  the  holder  G  is  held 
in  the  turret  in  the  same  way.  In  this  case,  as  in  the  preced- 
ing, the  inside  finish  desired  would  determine  whether  one 
or  more  tools  were  necessary  for  the  operation.  In  machining 
yellow  brass,  it  would  be  safe  to  assume  a  cutting  speed  of  200 
feet  per  minute  without  lubricant.  The  tool  should  be  ground 
according  to  the  quality  of  the  metal  and  should  be  kept  keen 
in  order  to  produce  a  nice  finish.  Speaking  generally,  the 
softer  the  metal  which  is  to  be  cut,  the  greater  "hook"  will 
be  required  on  the  cutting  lip  of  the  tool. 

By  using  the  type  of  tool  illustrated  herewith  work  of  the 
kind  mentioned  can  be  produced  at  the  rate  of  about  120  pieces 
per  hour,  allowing  for  both  roughing  and  finishing  cuts  in  each 
setting  of  the  work.  A.  A.  D. 

•     •     • 

With  a  little  horse  sense,  a  broken  tap  can  be  made  as  good 
as  new  by  means  of  a  grinding  wheel.  A  mechanic  was  handed 
a  broken  tap  and  asked  to  put  it  in  good  working  condition. 
He  squared  up  the  end  of  the  tap  on  the  face  of  an  ordinary 
tool  grinding  alundum  wheel.  Then  he  ground  the  relief  or 
chamfer.  •  *  *  A  little  skill  is  required  to  cut  a  radial  relief 
and  keep  the  cutting  edges  of  the  lands  even.  Radial  relief 
and  even  height  of  the  lands  are  the  two  main  things  to  look 
out  for  when  putting  an  old  tap  in  good  condition.  The 
tap  should  be  held  lightly  against  the  face  with  the  wheel 
turning  toward  the  cutting  edge  of  the  tool.  This  gives  an 
edge  that  is  free  from  burrs  and  is  slightly  better  than  one 
ground  with  the  wheel  running  in  the  opposite  direction.  The 
tap  must  be  held  firmly  enough  so  that  it  will  not  accidentally 
turn,  carrying  the  cutting  edge  against  the  wheel  and  thus 
grinding  it  off.  The  operator  should  keep  turning  it  slightly 
so  that  a  little  more  will  be  ground  oft  the  back  of  the  teeth 
and  a  radial  relief  obtained.  There  Is  always  more  or  less 
danger  of  drawing  the  temper,  and  particular  attention  should 
be  given  to  bearing  lightly  when  grinding  and  to  using  a  free 
and  cool  cutting  wheel.  The  second  important  thing  to  look 
out  for  is  that  all  lands  are  left  even — the  same  radial  height. 
If  they  are  not  even,  the  tap  will  not  start  true.  A  pretty  good 
method  of  testing  out  a  tap  to  find  if  the  lands  are  even  is 
to  turn  it  about  two-thirds  through  a  nut  and  look  at  it  from 
the  opposite  end.  It  can  readily  be  seen  whether  or  not  all 
the  lands  are  at  work.  •  •  •  The  length  of  the  relief  is  an- 
other important  consideration  and  one  on  which  opinions  dif- 
fer. Ordinary  plug  taps  are  made  with  chamfer  tapered  four 
or  five  teeth  back.  Opinions  have  been  expressed  that  for  gen- 
eral use  a  tap  ground  back  six  threads  works  better  and  lasts 
longer  than  one  ground  back  only  four. — Grits  and  Grinds. 
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MANUFACTURE  OF  HACKSAW  BLADES 


STEEL    USED,    MACHINING    OPERATIONS.    HAHDENING.    8TEAIGHTENING.    AND    TEMPERING 

BY    FRANK    M.  SHAW 


Fig. 


THERE  are 
good  and 
bad  fea- 
tures in  nearly 
all  manufactured 
products,  and 
this  is  particu- 
larly true  of 
hacksaw  blades. 
The  buyers  of 
hacksaws  are 
governed  by  dif- 
ferent standards 
in  deciding  upon  the  type  of  blades  which  they  will  use. 
Those  who  follow  the  most  far-sighted  policy  select  that  type 
of  blade  which  will  do  the  greatest  amount  of  work  for  each 
dollar  expended,  but  there  are  other  customers  who  are  gov- 
erned entirely  by  considerations  of  price,  and  still  others 
who  try  to  select  blades  with  reference  to  both  of  these 
features.  This  makes  it  necessary  for  the  hacksaw  manu- 
facturer doing  business  on  a  large  scale  to  make  blades  of 
various  qualities  which  are  produced  from  different  grades  of 
steel;  and  there  are  three  grades  of  steel  com- 
monly used  in  the  manufacture  of  hacksaw 
blades.  These  are  conveniently  designated  as 
Nos.  1,  2,  and  3;  No.  1,  which  is  a  tungsten  steel, 
is  the  best  grad&;  No.  2  is  a  high  grade  of  carbon 
steel,  and  although  not  so  tough  as  No.  1  steel, 
it  still  makes  a  good  saw  blade;  No.  3  steel  con- 
tains just  enough  carbon  to  enable  it  to  be  hard- 
ened. It  is  natural  that  steels  of  various  com- 
positions are  used  by  different  hacksaw  manu- 
facturers, but  in  practically  every  case  the  No.  1 
steel  contains  rather  more  than  1  per  cent  of 
tungsten.  It  is  also  important  for  the  gage  of 
the  steel  to  be  absolutely  uniform.  Saws  made 
of  such  material  and  given  the  proper  heat- 
treatment  are  exceptionally  tough  and  long-lived. 
The  No.  2  steel  is  also  required  to  be  of  uniform 
gage,  and  some  steels  of  this  grade  contain  small 
percentages  of  chromium  and  vanadium.  Saws 
of  this  material  properly  made  and  heat-treated 
will  give  good  results.  In  addition  to  the  usual 
metal  containing  a  small  percentage  of  carbon, 
the  No.  3  grade  steel  may  be  of  the  composition 
called  for  by  grades  Nos.  1  and  2,  but  such  steel 
has  been  sold  under  a  No.  3  classification  because 
its  gage  is  not  uniform.  At  best,  the  saws  made 
from  No.  3  steel  will  be  short-lived  because  the 
small  percentage  of  carbon  makes  it  difficult  to  properly 
harden  the  blades,  while  a  lack  of  uniformity  of  the  gage  will 
result  in  rapid  destruction  of  the  saw,  even  though  the  com- 
position of  the  steel  is  such  that  it  can  be  heat-treated  to  the 
best  advantage. 

Despite  the  shortcomings  of  blades  made  of  No.  3  steel,  many 
users  of  hacksaws  claim  that  carelessness  on  the  part  of  their 
employes  makes  it  desirable 
to  use  such  blades,  because  in 
any  case  they  will  be  broken 
as  a  result  of  carelessness  be- 
fore they  have  been  in  use  for 
a  sufficient  length  of  time  to 
be  worn  out.  The  writer  be- 
lieves this  argument  to  be 
fallacious,  as  a  fair  test  will 
clearly  prove  that  saws  made 
of    No.    1    steel    will    do    an 


Diagram  showing  how  Sheet  Steel  is  cut  up  into  Saw  Blade  Blanks 
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Fig.   3. 


amount  of  work 
under  average 
factory  c  o  n  d  i- 
tions  that  will 
much  more  than 
offset  the  differ- 
ence in  price.  In 
this  connection 
i  t  should  b  e 
mentioned  that 
hacksaw  blades 
that  are  used  in 
power  machines 
are   seldom   made  of  any   other   grade   but   No.   1   steel. 

When  received  at  the  factory,  the  steel  is  packed  in  boxes 
containing  about  700  pounds  of  metal  which  is  in  the  form  of 
plates  16  or  18  inches  wide,  and  of  any  length  which  is  an 
even  multiple  of  the  length  of  the  saws  which  are  to  be  made. 
For  instance,  if  the  steel  is  to  be  cut  up  into  blanks  for  10- 
inch  blades,  the  plates  will  be  16  or  18  inches  wide  by  some 
multiple  of  10%  inches  long.  The  extra  %  inch  provides  for 
waste  which  is  unavoidable  in  trimming  up  the  ends  of  the 
blanks.  It  has  been  mentioned  that  it  is  highly  im- 
portant for  the  steel  plates  to  be  carefully  rolled 
in  order  for  the  thickness  to  be  quite  uniform; 
otherwise,  blades  made  from  this  steel  will  have 
a  tendency  to  bind  in  the  work,  and  this  will 
result  in  their  rapid  destruction.  For  the  best 
hacksaw  blades  the  maximum  variation  in  thick- 
ness must  not  exceed  it  0.001  inch,  but  in 
some  cases  the  variation  actually  ranges  from 
0.0035  to  0.005  inch,  and  steel  of  this  kind  coula 
only  be  used  for  No.  3  blades  even  though  its 
chemical  composition  would  enable  it  to  be  prop- 
erly classified  as  No.  1  or  No.  2  steel. 

In  fabricating  the  steel  plates  into  hacksaw 
blades,  the  first  operation  consists  of  cutting  the 
metal  into  strips  of  the  desired  length,  liz., 
10  5/8  inches,  12  5/8  inches,  etc.  These  strips 
are  subsequently  cut  up  into  saw-blade  blanks 
which  run  lengthwise  of  the  strip.  This  is  im- 
portant because  in  the  process  of  rolling  the 
steel  plates,  the  fiber  of  the  metal  is  drawn  out 
in  a  longitudinal  direction  and  the  best  results 
will  not  be  obtained  unless  the  fibers  run  right 
through  the  saw  blade.  The  blanks  are  cut 
about  0.015  inch  over  size  to  allow  surplus  metal 
for  milling  them  to  the  correct  width. 
A  power  shear  is  used  for  cutting  up  the  steel 
plates  and  this  machine  is  equipped  with  a  stop-bar  supported 
by  two  side  bars,  the  arrangement  being  such  that  the  position 
of  the  stop-bar  can  be  set  to  suit  the  size  of  saw  blades  which 
are  being  made.  The  idea  will  be  best  understood  by  refer- 
ence to  Fig.  1,  which  shows  in  diagrammatical  form  the 
way  in  which  the  plate  is  first  cut  up  into  sections  and  the 
manner  in  which  these  sections  are  cut  up  into  saw-blade 
blanks.  Referring  to  this 
illustration  i  n  connection 
with  the  statement  made  con- 
cerning the  stop-bar  on  the 
shear,  it  will  be  evident  that 
the  stop  must  be  set  to  pro- 
vide for  cutting  blanks  of  dif- 
ferent lengths,  and  in  the 
case  of  the  blanks  illustrated 
the  setting  will  be  for  cutting 
off  lengths  of  10  5  S  inches. 
The  side  bars  which  support 
the    stop-bar    are    graduated 
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Fig. 


for  d  i  f  f  e  r  e  n  t 

standard  lengths 

of  blanks  which 

have   to   be   cut. 
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the    blanks    are 
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For  this  purpose 

the    press    is 

equipped   with   a  set   of  combination   piercing   and   trimming 

dies  of  the  form  shown  in  Fig.  2,  and  different  dies  have  to 

be  provided  for  the  different  sizes  of  blades.  The  piercing 
punches  on  these  dies  are  rather  easily  broken,  but  they  may 
be  renewed  at  slight  expense.  Fig.  8  shows  a  close  view  of 
the  die  on  an  E.  W.  Bliss  punch  press  arranged  for  stamping 
and  piercing  the  ends  of  two  hacksaw  blades  at  a  time;  but 
the  machine  only  works  on  one  end  of  the  blade  at  each 
stroke  and  the  work  is  fed  into  the  die  by  hand.  Three 
methods  are  used  for  punching  the  holes  and  trimming  the 
ends  of  the  blanks  so  that  they  will  be  of  the  correct  shape  and 
length.  The  slowest  method  consists  of  punching  and  trim- 
ming one  end  at  a  time,  and  when  this  plan  is  followed  the 
rate  of  production  will  be  Just  about  one-half  that  whicli  is 
attained  by  the  use  of  more  eflicient  equipment  which  provides 
for  operating  on  both  ends  of  the  blades  at  once.  The  presses 
used  for  working  in  either  of  these  ways  may  be  operated  by 
the  usual  form  of  foot-treadle,  and  the  stock  fed  into  the 
die  by  hand.  Naturally  such  equipment  compares  very  unfavor- 
ably with  presses  provided  with  automatic  feed  and  dies 
which  operate  on  both  ends  of  the  blanks  at  the  same  time. 
Using  the  latter  form  of  machines,  an  operator  of  average 
efficiency  can  turn  out  from  seventy-five  to  one  hundred  saws 
per  minute. 

Practically  all  hacksaw  blades  have  milled  teeth,  and  the 
machines  on  which  the  milling  operation  is  performed  are 
usually  provided  with  duplex  fi.\tures  so  that  the  cutters  can 
be  working  on  blanks  held  in  one  side  of  the  fixture  while 
the  saw  blades  are  being  removed  and  fresh  blanks  substi- 
tuted at  the  other  side.  Each  section  of  the  fixture  has  a 
capacity  for  holding  about  three  gross  of  blades  0.025  inch 
In  thickness,  and  the  time  required  to  mill  the  teeth  in  this 
number  of  blades  is  about  fifteen  minutes.  Fig.  7  shows  a 
Hendey  milling  machine  set  up  for  milling  the  teeth  in  hack- 
saw blades.  This  illustration  clearly  shows  the  arrangement 
of  the  multiple  milling  cutter,  which  is  composed  of  a  number 
of  sections  assembled  on  an  arbor.  The  milling  cutters  are 
made  with  staggered  teeth  and  are  furnished  in  sections  1 
Inch  wide;  they  are  made  of  high-speed  steel  and  often  cost 
In  excess  of  $500  per  set.  As  hacksaw  blades  are  made  in  a 
number  of  different  pitches,  i.  e.,  6,  8,  10,  12,  14,  16,  18,  24  and 


Frame  used  for  dipping  Saw  Blades  into  Load  Bath 


32  teeth  per 
inch,  it  will  be 
seen  that  a  com- 
plete stock  o  t 
cutters  for  use 
in  hacksaw  man- 
ufacture repre- 
sents quite  a 
large  invest- 
ment. A  set  of 
cutters  will  mill 
from  200  to  225 
gross  of  saws  be- 
fore having  to 
be  resharpened. 
In  sharpening  the  cutters  great  care  must  be  taken  to  do 
the  work  under  exactly  the  correct  conditions,  as  many 
cutters  have  been  ruined  through  the  carelessness  or  inex- 
perience of  the  operator  causing  him  to  take  too  heavy  a  cut 
or  to  do  the  work  with  a  wheel  that  is  too  hard  for  the  pur- 
pose. A  6-inch  "saucer  shaped"  wheel  is  used  which  is  30 
grain,  J  grade.  The  cutters  are  placed  on  an  arbor,  as  shown 
in  Fig.  3,  and  care  must  be  taken  to  place  the  cutters  on 
this  arbor  in  the  proper  order,  because  the  teeth  are  stag- 
gered and  they  must  be  correctly  located  in  relation  to  each 
other  so  that  the  grinding  will  be  done  properly.  Great 
care  must  also  be  taken  to  see  that  the  radius  of  the  cutter 
is  constant  from  end  to  end.  For  this  purpose  a  simple  form 
of  surface  gage  is  used  which  is  1  inch  wide,  i.  c,  the  same 
width  as  each  section  of  the  milling  cutter.  This  gage  is 
placed  on  the  table  of  the  grinding  machine  and  a  tissue 
paper  feeler  is  used  to  test  the  accuracy  of  the  cutter  from 
end  to  end.  If  the  least  discrepancy  is  discovered  it  must 
be  corrected  by  "touching  up"  the  part  of  the  cutter  which 
is  found  to  be  in  error,  or  by  tapping  it  lightly  with  a  lead 
hammer  if  it  is  found  that  the  section  of  the  cutter  under 
test  is  held  too  high  on  the  arbor.  When  the  sharpen- 
ing has  been  completed,  the  cutters  are  ready  to  be  sent  back 
to  the  machine  for  further  service. 

The  angle  of  the  teeth  of  hacksaw  blades  varies  consider- 
ably, each  manufacturer  having  a  standard  which  he  be- 
lieves to  be  the  best.  For  example,  saw  blades  are  made 
with  tooth  angles  of  50  degrees  and  55  degrees.  It  will,  of 
course,  be  evident  that  the  milling  cutters  are  made  with 
teeth  of  the  same  angle,  and  in  performing  the  milling  opera- 
tion care  must  be  taken  to  set  the  cutter  at  exactly  the 
required  height;  should  the  milling  cutter  be  lowered  too 
far  the  saws  will  be  milled  in  such  a  way  that  their  width 
will  be  below  the  standard  size.  The  milling  cutters  are 
lubricated   with   mineral   lard  oil. 

After  milling,  the  saws  are  removed  from  the  fixture  and 
placed  in  trays  on  which  they  are  transferred  to  the  setting 
department.  In  setting  the  saw  teeth,  use  is  made  of  a 
machine  shown  in  Fig.  9,  which  is  provided  with  two  wheels 
that  have  teeth  meshing  with  each  other.  The  pitch  of  these 
teeth  is  the  same  as  the  pitch  of  the  saw  teeth  to  be  set. 


OurNo.^/*7X                r.„,„   lt-?-/S              v„„r  N„,    9%7S' 

Nnm«     c/r>UW-ic«,-«.-     Tita^aA.,.^,^)^    A>o . 

Arfilr,>««      &Jl,C<.tL„l,o      •X££. 

a    ' 

QUANTITY 

UENOTH 

WIDTH 

0*OE 

PITCH 

TO  CUT 

STEEL 

LAST  ORDER 

/in  nltM. 

/o 

U 

.(n-s 

/6 

■f  1 

7Sg^.,ai^ 

/z 

% 

/f 

.».:./uM.  .;, 

Our  No 

]B2Z'^7 

SHOP  RECORD 

D,.tc.   '-1X-/!, 

Yuur 

^..„   C/WVd- 

If  i/ 

Shipped     /-0./--/C 

u 

Via_ 

Ik-.- 

LENGTH        V. 

-.....,.. 

H 

/¥ 

Wi.r 

J/V 

r^ 

Fif.   6.     Form  of   Cnrcis  used   to   record   Orders 


Fi(.  6.     Form  of  Cards  used  for  recording  Orders  that  are  being  ftUod 


962 


MACHINERY 


July,  1916 


and  the  position  of  the  upper  wheel  is  adjustable  to  provide 
for  obtaining  the  desired  amount  of  offset  for  the  teeth  of 
the  saw.  The  illustration  makes  the  use  of  the  machine  so 
clear  that  further  description  is  unnecessary.  The  setting 
of  the  saws  is  a  very  important  matter,  but  although  ac- 
curacy in  the  performance  of  this  operation  is  absolutely 
necessary,  there  are  a  number  of  different  styles  of  setting 
which  give  satisfactory  results.  The  regular  alternate  form 
of  setting  generally  used  consists  of  offsetting  alternate  teeth 
an  eciual  amount  in  opposite  directions.  Another  method  of 
sotting  is  to  have  every  third  tooth  left  on  center,  with  alter- 
nate teeth  offset  in  opposite  directions.  Still  another  method 
is  the  alternate  full  and  half  setting,  in  which  two  teeth  are 
given  a  slight  offset  while  the  next  two  teeth  are  given  a  full 
offset.  Saw  blades  with  thirty-two  teeth  per  inch  are  com- 
monly provided  with  a  double  alternate  set,  i.  e.,  two  teeth 
are  offset  alternately  in  each  direction.  Examples  of  each 
form  of  setting  are  shown  in  Fig.  10.  The  amount  of  setting 
or  clearance  given  to  the  teeth  also  varies  in  the  products  of 
different  manufacturers  of  hacksaw  blades.  In  connection 
with  the  work  of  setting  it  will  be  of  interest  to  know  that 
about  ninety  gross  of  12-inch  saws  can  be  set  in  a  ten-hour 
working  day,  and  it  is  possible  to  operate  the  setters  for  about 
a  day  before  they  become  sufhciently  dull  to  require  grinding. 

After  the  saw  teeth  have  been  set,  the  blades  are  placed  in 
trays  which  consist  of  boards  5  feet  long  by  4  inches  wide 
provided  with  notches  to  support  the  blades  on  edge.  They 
are  placed  in  these  trays  with  all  the  teeth  facing  the  same 
direction  to  facilitate  inspection.  Every  saw  is  inspected  to 
determine  its  straightness,  correct  set,  and  accuracy  of  the 
punched  end  holes.  A  few  saws  from  each  batch  are  also 
tested  in  a  machine  to  ascertain  their  cutting  qualities  both 
as  regards  speed  and  endurance;  and  flexible-back  saw  blades 
are  also  tested  for  hardness  with  a  file. 

Blades  which  have  satisfactorily  passed  inspection  are  ready 
to  be  stamped  with  the  manufacturer's  name,  and  at  the 
same  time  that  the  stamping  operation  is  performed  the  teeth 
at  each  end  of  the  saw  are  rolled  flat  for  a  distance  of  1  inch. 
The  marking  dies  are  carried  on  rolls  between  which  the  saw 
blades  pass,  and  similar  plain  rolls  are  used  for  straightening 
the  teeth  at  each  end  of  the  saw  blade.  The  marking  is  only 
done  at  one  end.  About  thirty  gross  of  saws  can  be  stamped 
per  hour. 


After  stamping,  the  saws  are  ready  to  be  hardened  and  this 
can  be  accomplished  by  several  methods.  The  use  of  lead 
baths  is  quite  common  and  these  may  be  used  in  ditTerent 
ways.  One  method  is  to  place  the  saws  in  frames  and  then 
dip  them  in  molten  lead  at  a  temperature  of  about  1400 
degrees  F.;  after  the  blades  have  been  left  in  the  bath  for 
a  sufficient  length  of  time  to  reach  the  required  temperature, 
they  are  quenched  in  oil. 

Fig.  4  shows  the  frame  in  which  the  saw  blades  are  sup- 
ported for  hardening  by  this  method.  It  will  be  seen  that  the 
frame  consists  of  a  bar  A  which  is  about  6  feet  in  length.  The 
saw  blades  are  held  in  notches  cut  in  plates  B;  one  of  these 
plates  may  be  adjusted  back  and  forth  on  bar  A  to  provide  for 
holding  saw  blades  of  any  required  length.  It  will  be  seen 
that  one  of  the  plates  B  is  pivoted  at  C  so  that  it  may  be 
allowed  to  swing  over  to  release  the  work  from  the  notches. 
In  loading  the  frame  with  saw  blades,  this  hinged  plate  is 
allowed  to  swing  toward  the  fixed  plate  at  the  end  of  the  bar, 
after  which  the  saw  blades  are  dropped  into  the  notches,  and 
pins  are  slipped  through  the  holes  at  each  end  of  the  blades. 
The  frame  is  then  tightened  by  pulling  link  D  forward  so 
that  bar  E  may  slip  through  the  notch  in  plate  F,  in  which 
position  it  is  secured  by  a  latch.  After  the  frame  has  been 
loaded  in  this  way  it  is  immersed  in  a  lead  bath  which  is 
usually  about  36  by  12  inches  in  size  and  8  inches  deep.  The 
work  is  left  in  the  bath  a  sufficient  length  of  time  to  come  to 
a  temperature  of  1400  degrees  F.,  after  which  the  frame  and 
work  are  immersed  in  oil.  After  being  given  sufficient  time 
to  cool,  the  frame  is  removed  from  the  oil  and  put  aside  to 
drain,  after  which  the  saw  blades  are  removed.  Held  in  this 
way,  the  saw  blades  are  kept  straight  so  that  trouble  from 
distortion  is  avoided.  This  is  known  as  the  "wet  lead" 
hardening  process. 

In  contradistinction,  there  is  the  so-called  "dry  lead"  hard- 
ening process,  which  is  carried  on  by  placing  a  number  of 
saws  in  tubes  made  of  a  special  alloy.  These  tubes  are  mounted 
on  a  sort  of  ferris  wheel  which  revolves  over  a  pot  of  lead  in 
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ANALYSIS  OF  DIFFERENT  ALLOYS  CLASSIFIED  AS  NO.  1 
SAW  BLADE  STEEL 
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which  the  lower  tubes  are  submerged,  the  temperature  of  the 
lead  and  speed  of  rotation  of  the  wheel  being  such  that  the 
saws  will  have  time  to  attain  the  required  temperature.  Al- 
though the  heat  is  derived  from  the  molten  lead  it  will  be 
evident  that  the  saw  blades  do  not  come  into  actual  contact 
with  it.    A  better  finish  is  said  to  be  obtained  in  this  way. 

Still  another  method  of  hardening  calls  for  the  use  of  a 
furnace  about  two  feet  long  which  is  provided  with  gas  burners 
at  intervals  of  one  inch;  the  saws  are  passed  over  these 
burners,  and  as  they  emerge  from  the  other  end  the  steel  is 
quenched  by  a  stream  of  oil  which  flows  onto  it.  In  using 
this  method  the  blades  are  United  together  so  that  they  may 
be  drawn  through  the  furnace.  A  variable-speed  mechanism 
is  provided  for  drawing  the  blades  along,  so  that  the  speed 
may  be  regulated  to  meet  the  requirements  of  hardening 
saw  blades  of  different  thicknesses;  and  an  idea  of  the  rate 
of  production  will  be  gathered  from  the  fact  that  about 
eighteen  S-inch  saws,  0.025  inch  in  thickness,  can  be  hardened 
per  minute. 

After  large  blades  for  power  machines  have  been  hardened 
it  is  sometimes  necessary  to  straighten  them,  and  this  is  usually 
done  by  hand  just  after  the  saws  have  been  removed  from 
the  quenching  bath  and  before  they  have  cooled.  Barring 
exceptional  cases,  the  saws  can  be  straightened  satisfac- 
torily in  this  way.  Several  methods  are  used  for  hardening 
flexible  or  so-called  "soft-back"  saw  blades.  One  of  these  con- 
sists of  heating   the  saw   for  a   distance  of  about   1/32   inch 


REGULAR  ALTEHNATe  SETTING 


ALTERNATE  SETTING  WITH   INTERMEDIATE 
TOOTH  ON  CENTER 


ALTERNATE  FULL  AND  HALF  SETTING 


DOUBLE  ALTERNATE  SETTING 


SIDE  VIEW  OF   HACKSAW  BLADE 


Fig.   10.     Diagram  ahowing  Standard  Hethoda  of  setting  Hacksaw  Blades 

below  the  teeth  and  then  quenching  it  with  a  cold  blast  of  air. 
Heavy  iron  plates  protect  the  work  at  both  sides  to  prevent 
the  backs  of  the  blades  from  being  heated  to  a  hardening 
temperature.  The  saws  are  run  through  the  machine  with  the 
teeth  up,  and  the  temperature  is  carefully  regulated  to  the 
required  degree. 

Regardless  of  the  method  in  which  the  hardening  operation 
is  performed,  all  types  of  saw  blades  are  tested  for  hardness 
before  being  shipped.  For  this  purpose  the  test  is  made  on 
a  saw  from  eaih  batch,  which  is  tested  in  order  to  make  sure 
that  the  desired  cutting  qualities  and  toughness  have  been 
obtained. 

After  hardening,  the  saws  are  packed  in  pans  and  tempered 
in  oil,  the  temperature  to  which  the  oil  is  raised  depending 
upon  the  work  which  is  being  handled.  For  instance,  saws 
made  of  No.  1  steel,  21  gage,  having  fourteen  teeth  per  inch, 
iire  generally  tempered  at  390  degrees  F.,  while  the  same  saws 
with  thirty-two  teeth  per  inch  have  their  temper  drawn 
at  a  temperature  of  415  degrees  F.  To  remove  the  oil  after 
tempering,  the  saws  are  tumbled  in  sawdust,  after  which  the 
LMuls  are  "blued,"  which  means  that  the  metal  is  softened  at 
this  point  by  heating  the  steel  with  gas  flames.  About  thirty 
gross  of  21  gage  saws  may  be  blued  per  hour;  from  the  bluing 
machine  the  saws  are  taken  to  the  packing  room  where  they 
are  first  inspected  for  hardness  by  noting  the  color,  and  then 
counted  into  dozen  lots.  After  this  they  are  wrapped  or  wired 
together  and  packed  in  boxes  containing  one-half  gross,  which 
are  labeled  to  show  the  length,  width,  thickness,  pitch  and 
grade  of  the  saws.  Records  of  all  saws  made  in  the  factory 
are  kept  on  the  forms  shown  in  Figs.  5  and  6. 

ELECTRICITY  ON  THE  FARM 
The  telephone  Is  doing  much  to  relieve  the  isolation  of  farm 
life,  and  the  automobile  is  also  contributing  to  the  same  end. 
Where  good  roads  exist  the  automobile  puts  a  farm  ten  miles 
out  of  town  practically  as  near  as  was  one  two  or  three  miles 
out  before  its  advent.  Another  factor  that  is  making  farm  life 
more  agreeable  is  the  isolated  electric  power  plant.  Complete 
gasoline  power  units  are  now  sold  for  $250.  having  a  capacity 
of  750  watts,  or  enough  to  supply  thirty  25-watt  lamps.  They 
generate  a  low-voltage  current— 32  volts— and  are  always 
ready,  as  a  storage  battery  forms  part  of  the  system.  Hence, 
it  is  not  always  necessary  to  run  the  engine  when  light  or 
power  is  needed.  With  this  little  power  plant,  every  well- 
to-do  farmer  can  provide  his  own  electric  light  at  low  cost, 
ns  well  as  power  for  operating  household  machinery,  grinders, 
etc. 
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CHANGES    INVOLVED    IN    SUBSTITUTING    METRIC    SYSTEM    FOE    ENGLISH    METHOD    OF    MEA8UEEMENT 

BY    LUTHER    D.  BUBLINOAMB' 

trade,  as  Dr.  Stratton  has  repeatedly  stated  that  any  moves 
for  partial  use,  such  as  in  the  departments  of  the  govern- 
ment, or  for  foreign  trade,  are  but  stepping-stones  to  com- 
plete adoption,  and  would  be  abortive  unless  followed  by  com- 
plete adoption. 

In  the  report  to  the  International  High  Commission  five 
objections  to  the  adoption  of  the  metric  system  are  mentioned 
and  discussed  by  Dr.  Stratton  with  the  purpose  of  showing 
that  they  are  trivial  and  should  not  stand  in  the  way  of  mak- 
ing a  change,  of  which  (as  claimed  by  him)  the  resulting  ad- 
vantages would  more  than  offset  the  objections.  The  objec- 
tions which  he  discusses  are: 

1.  The  difficulty  of  having  two  systems  in  use  instead  of  one. 

2.  The  cost  of  changing. 

3.  The  loss  of  workmen's  present  familiarity  with  values 
represented  in  customary  terms. 

4.  The  loss  of  basic  standards,  or  if  old  standards  are  main- 
tained, the  expression  of  their  values  in  metric  equivalents. 

5.  The  loss  of  the  present  uniformity  in  the  English- 
speaking  world. 

The  various  points  in  connection  with  the  foregoing  will  be 
discussed  in  the  order  named. 
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etl   to   advertise   the 


ATTENTION  is  now  being  directed  to  a  document,  "The 
Metric  System  in  Export  Trade,"  prepared  by  S.  W. 
Stratton,  director  of  the  Bureau  of  Standards,  which 
Is  a  report  to  the  International  High  Commission,  meeting 
In  South  America,  relative  to  the  use  of  the  metric  system  in 
export  trade.  Having  been  published  as  a  Senate  document, 
it  is  being  given  wide  circulation  at  the  expense  of  the 
government. 

This  report  was  prepared  with  the  apparent  purpose  of  in- 
fluencing legislation  so  as  to  bring  about,  by  compulsory 
means,  the  adoption  of  the  metric  system  in  this  country. 
In  the  opinion  of  experienced  men,  and  especially  those  ac- 
quainted with  the  details  of  the  requirements  of  the  industries 
affected,  such  a  change  would,  by  breaking  away  from  funda- 
mental standards  and  having  two  standards  in  use  in  our 
shops  instead  of  one,  result  in  great  confusion  and  enormous 
expense;  and  all  this  with  no  commensurate  gain;  indeed,  with 
the  saddling  on  our  industries  of  a  system  in  many  ways  less 
satisfactory  than  the  one  we  should  lose. 

Dr.  Stratton's  report,  while  exaggerating  the  advantages  of 
the  metric  system,  especially  as  to  stimulating  the  develop- 
ment of  our  foreign  trade,  minimizes  its  objections  and  the 
difficulties  of  making  the  change.  It  is  the  purpose  of  this 
article  to  discuss  the  points  raised  in  Dr.  Stratton's  report  and 
to  show  why  we  should  not  sacrifice  the  established  standards 
of  this  country;  to  cite  some  of  the  reasons  why  the  plan 
to  make  the  sole  use  of  the  metric  system  compulsory  in  this 
country  in  the  near  future,  as  urged  by  him  and  embodied  in 
the  measure  now  before  Congress,  would  be  detrimental;  and 
to  show  why  the  measure  should  be  opposed  by  those  having 
at  heart  the  best  interests  of  this  country  and  its  industries. 

It  is  not  the  intention  in  this  article  to  go  into  a  general 
discussion  of  the  whole  metric  question;  and  while  much 
might  be  said  regarding  the  objections  and  serious  difficulties 
of  changing  other  standards  involved  besides  those  for  linear 
measures,  this  discussion  will  be  confined  to  the  latter,  as  it 
is  in  the  changing  of  linear  measurements  that  our  industries 
will  be  most  vitally  and  seriously  affected. 

In  considering  the  question  of  changes  in  linear  measure- 
ments bare  mention  will  be  made  of  many  matters  of  great 
importance,  such  as  land  and  nautical  measurements,  board 
measurements,  measurements  used  in  connection  with  rail- 
roads and  in  the  textile  industries,  and  an  infinite  number 
of  other  details,  such  as  sizes  of  window  glass,  camera  plates, 
automobile  tires,  etc.;  but  attention  will  he  directed  to  the 
effect  of  the  change  on  the  mechanical  trades  principally,  such 
a  change  being  of  the  most  vital  interest  and  concern  to  the 
manufacturers  and  mechanics  represented  by  readers  of 
Maciunkuy.  The  general  question  of  a  change  from  our  pres- 
ent system  of  linear  measurements  to  the  metric  system  will 
be  considered,  as  well  as  the  use  of  this  system  in  foreign 
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Two  Standards  Instead  of  One 

Dr.  Stratton  urges  in  answer  to  the  first  objection  that  we 
already  have  the  two  systems,  and  that  therefore  it  is  too 
late  to  consider  this  objection.  He  cites  a  number  of  Ameri- 
can manufacturers  who  are  claimed  by  him  to  be  using  the 
metric  system,  thus  proving  that  the  two  systems  are  being 
used  together  voluntarily  and  without  difficulty.  Among  these 
manufacturers,  he  names  the  Brown  &  Sharpe  Mfg.  Co.,  the 
Pratt  &  Whitney  Co.,  etc.,  and  in  so  doing  gives  to  the  com- 
mission, to  Congress,  and  to  the  public  an  entirely  wrong 
impression.  The  Brown  &  Sharpe  Mfg.  Co.  does  not  use  two 
systems  in  its  manufacturing  in  any  sense  whatever,  but  in- 
stead uses  only  the  system  based  on  the  inch.  I  understand 
the  same  is  true  of  the  Pratt  &  Whitney  Co.  Furthermore, 
it  would  be  looked  upon  by  the  officials  of  these  and  other 
leading  manufacturing  concerns  as  a  great  calamity  if  the 
metric  system  should  be  forced  upon  their  shops  and  their 
workmen,  and  yet  they  are  listed  in  the  report  as  examples 
showing  how  easily  the  metric  system  can  be  adopted.  The 
inclusion  of  these  names  in  the  list  given  in  the  report  is  no 
doubt  based  on  the  fact  that  these  companies  make  measuring 
tools  having  metric  dimensions  for  the  market;  this,  however, 
furnishes  no  ground  whatever  for  any  such  misleading  state- 
ment as  that  made  in  the  report.  Metric  tools,  such  as  mi- 
crometer calipers,  are  made  with  the  general  dimensions  based 
on  the  inch,  and  when  metric  lead-screws  are  made  for  ma- 
chines to  go  to  countries  which  have  adopted  the  metric  sys- 
tem, diameters  and  lengths  are  made  to  customary  English 
measurements.  The  cutting  of  the  metric  thread  is  simply 
a  matter  of  gearing  up  the  thread  cutting  machine  by  the 
use  of  translating  gears  to  give  the  required  lead,  and  no  work- 
man in  the  shop  needs  to  know  anything  whatever  about  the 
metric  system  to  do  the  work. 

The  fact  that  the  needs  of  foreign  trade  can  he  met  in  this 
way  practically  without  using  the  metric  system  in  our  Ameri- 
can shops,  has  been  used  as  an  argument  by  pro-metricists 
that,  because  work  can  be  readily  done  in  such  a  way,  the 
metric  system  could  easily  be  adopted  by  us.  Such  a  view, 
however,  simply  shows  ignorance  of  the  fundamental  difficul- 
ties involved  in  making  a  change  to  the  use  of  the  metric 
system.  Some  years  ago.  Dr.  Coleman  Sellers,  in  a  paper  be- 
fore the  American  Society  of  Mechanical  Engineers,  explained 
some  of  the  difficulties  of  using  the  metric  system  in  an  Ameri- 
can shop.  This  paper  was  prepared  as  a  warning  to  American 
manufacturers  against  metric  legislation,  which  was  then 
pending,  and  Dr.  Sellers  based  his  conclusions  on  twenty 
years'   experience  with   the  metric  system   at  the  works  of 
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William  Sellers  &  Co.,  Inc.,  Philadelphia,  Pa.,  where  the  sys- 
tem   was    introduced    with    the    expectation    that    advantages 
would   be  found   in  its  use,  and  an  earnest  effort  was  made 
to  find  such  advantages.     In  this  paper  Dr.  Sellers  says: 
I  propose  to  show  why,  after  nearly  twenty  years'  use  of 

the  metric  system  of  measurement,  I  record  my  opposition 

to  any  enforcing  legislation  in  this  direction,  because  the 

metric  system   is  not  well  adapted  to  the  practice  of  the 

machine  shop. 

This  company's  use  of  the  metric  system  was  made  in  a 
department  separate  from  other  lines  of  manufacture,  and 
Dr.  Sellers  explains  why  its  use,  when  found  to  be  disadvan- 
tageous, was  not  discontinued.  He  says:  "Precisely  the  same 
reasons  why  we  cannot  change  our  general  system  into  the 
metric  hold  against  our  giving  up  the  metric  system  in  the 
departments  where  it  is  in  use";  and  realizing  the  serious 
disadvantages  of  this  condition,  he  urges  American  manufac- 
turers to  hold  to  their  present  system,  and  to  "encourage  the 
uniformity  so  desirable,  rather  than  to  attempt  to  make  all 
things  new,  but  in  no  respect  practically  better,  at  so  frightful 
a  cost." 

If  we  should  make  a  change  affecting  the  departments  of 
the  government,  such  as  the  War  and  Navy  departments,  and  if 
our  factories  were  producing  material  for  these  departments, 
and  war  should  come  upon  us  during  the  transition  from  one 
system  of  measurement  to  the  other,  it  can  readily  be  seen 
what  confusion  and  loss  would  follow  and  what  a  serious 
handicap  the  use  of  two  systems  would  be  in  effectively 
prosecuting  a  war,  the  successful  issues  of  which  are  now 
so  well  understood  to  be  dependent  on  the  mechanical  indus- 
tries. Even  though  the  metric  system  was  legalized  in  this 
country  fifty  years  ago,  and  efforts  have  been  persistently 
made  since  that  time  to  bring  it  into  use  in  the  daily  lives 
of  the  people,  it  has  not  come  into  use  in  any  such  sense  as 
to  warrant  the  statement  made  by  Dr.  Stratton  to  the  effect 
that  we  now  have  two  systems  in  use,  or  the  further  state- 
ment made  by  him  that  the  metric  system  is  used  one  hun- 
dred times  as  much  today  as  it  was  a  few  years  ago.  Judging 
by  the  sale  of  metric  tools  in  this  country,  as  shown  by  the 
orders  of  large  tool  manufacturers,  there  has  not  been  any 
relative  gain  in  the  use  of  such  tools.  In  fact,  the  contrary 
seems  to  be  true,  in  spite  of  the  periodic  efforts  made  by  the 
pro-metricists  to  force  the  system  to  the  front.  In  many 
American  shops  where  they  are  doing  work  in  the  metric 
system,  such  as  munition  work  for  countries  which  have 
adopted  this  system,  the  dimensions  are  translated  into  Eng- 
lish equivalents;  in  other  cases  gages  are  used,  by  means  of 
which  any  knowledge  of  metric  measurements  on  the  part  of 
the  workman  is  unnecessary. 

The  claim  that  the  metric  system  has  been  increasing  in 
use  Is  an  old  slogan  of  those  who  are  urging  its  adoption, 
as  will  be  seen  from  Fig.  1,  which  shows  an  envelope  used 
in  the  early  80's  to  advertise  the  Metric  Bureau  of  Boston. 
On  this  envelope  is  the  statement,  "The  adoption  of  the  metric 
system  is  now  making  rapid  progress  in  this  country."  The 
use  of  the  inch  as  a  standard  of  measurement  is  as  yet  so 
nearly  universal  in  the  shops  of  manufactories  throughout 
this  country  that  it  is  believed  to  be  entirely  incorrect  to  say 
that  "we  now  have  two  systems  in  use." 

Coat  ot  MnkUiB-  the  Chnnife 

Dr.  Stratton  makes  a  comparison  between  the  cost  of  meas- 
uring tools  in  the  English  and  metric  systems,  and  because 
he  finds  that  the  metric  measuring  tools  are  no  more  expensive 
than  the  measuring  tools  based  on  the  English  system,  takes 
the  position  that  the  cost  of  making  the  change  would  be  negli- 
gible. The  real  cost  ot  making  the  change  is  thus  ignored. 
Just  the  single  item  of  changing  the  figures  on  drawings  to 
give  the  metric  equivalents,  even  it  the  dimensions  were  not 
changed  to  integral  metric  sizes,  would  be  an  immense  task 
involving  the  probability  of  many  serious  errors.  In  one  case 
which  comes  to  mind,  where  the  system  ot  numbering  parts 
in  the  factory  was  changed  for  only  a  part  of  its  product,  the 
cost  of  changing  the  drawings  and  records  was  found  to  run 
Into  many  thousands  of  dollars.  This  change,  however,  was 
trivial  in  comparison  with  what  would  be  involved  in  chang- 
ing drawings  alone  to  the  equivalents  in  the  metric  system; 


and  even  after  the  drawings  are  changed,  the  expense  has 
just  begun.  Fig.  2  shows  how  just  one  portion  of  a  drawing 
typical  of  ordinary  conditions  would  be  changed  if  the  metric 
equivalents  were  used,  and  all  mechanics  will  admit  that  this 
halt-way  change  would  be  entirely  unsatisfactory,  even  aside 
from  the  first  cost  ot  making  the  change. 

Many   thousands  ot  dollars   worth   ot  special   tools   are  re- 
quired in  the  ordinary  process  of  manufacturing  machinery. 
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Among  these  are  special  measuring  gages  which  have  the 
sizes  stamped  on  them,  as  illustrated  in  Fig.  3,  which  shows 
a  set  of  tools  for  the  small  needle-bar  clamp  guide  A  tor  a 
sewing  machine.  It  the  company  making  the  machine  ot  which 
this  is  a  part  should  adopt  the  metric  system,  it  would  mean 
that  all  these  dimensions  would  have  to  be  expressed  in 
metric  units  instead  of  thousandths  ot  an  inch,  and  it  can 
be  readily  seen  what  it  would  mean  to  remark  these  tools. 
If  the  actual  dimensions  should  be  changed  to  integral  metric 
units,  as  pointed  out  by  an  able  defender  ot  our  system — 
Henry  R.  Towne— to  be  the  only  logical  way  to  adopt  the 
metric  system,  even  this  cost  would  be  multiplied  many  times, 
and  interchangeability  tor  repairs,  etc.,  would  be  sacrificed. 
The  further  cost  resulting  from  the  necessity  of  providing 
new  basic  standards,  the  handicapping  of  the  skill  ot  work- 
men, etc.,  will  be  mentioned  under  a  later  heading.  Any 
attempt  to  revise  the  literature,  especially  the  technical  litera- 
ture of  the  English-speaking  people,  while  an  utter  impossi- 
bility, would,  even  it  partly  done,  involve  heavy  expense. 

The  individual  cost  to  the  workman  would  also  make  a 
considerable  item,  as  it  would  be  necessary  tor  him  to  invest 
in  a  new  supply  ot  measuring  tools  to  replace  such  as  are  now 
in  his  kit  which  depend  upon  linear  graduations.  These  cases 
cited  arc  but  suggestions  of  the  items  ot  cost  involved,  which, 
as  pointed  out  by  Dr.  Sellers,  already  quoted,  would  be  "mil- 
lions on  millions."  To  show  that  this  is  not  mere  generalizing, 
I  quote  further  from  Dr.  Sellers'  report: 

In  regard  to  what  is  involved  in  each  shop  size,  in  a 
money  point  ot  view,  I  will  give  but  a  single  example. 
The  inquiry  to  our  own  tool-room  keepers  tor  a  list  ot  the 
separate  devices  used  in  producing  one  size,  fu:.,  li,  inch, 
brings  to  me  the  names  ot  129  articles  or  sets  ot  articles, 
such  as  drills,  reamers,  gages,  boring-bars  and  cutters, 
taps  of  all  kinds  tor  all  sorts  of  uses,  hardened  mandrels, 
etc.  These  pieces,  costing  many  hundred  dollars,  represent 
one  size  only.  They  tally  with  and  belong  to  the  dimen- 
sion marked  l'',  inch  in  many  thousand  places  on  draw- 
ings which  have  been  accumulating  for  years,  to  patterns 
loading  down  our  pattern  lofts,  to  gear  wheels  interchange- 
able over  a  continent,  and  to  the  output  ot  our  factory 
tor  years. 

The  Workman's  Handicap 
The  workman's  handicap  in  the  loss  ot  dexterity  when  using 
nn  unfamiliar  system  ot  measurement  is  an  important  point  to 
be  considered  in  the  adoption  ot  a  new  system.  Workmen 
who  have  had  years  of  experience  dating  back  to  their  appren- 
tice days  have  become  familiar  with  the  inch  and  its  sub- 
divisions. They  not  only  know  the  fractional  sizes  of  the 
inch  as  they  do  their  A.  B.  C.'s,  but  have  worked  to  thou- 
sandths ot  an  inch  and  other  fine  measurements  until  a  knowl- 
edge ot  these  measurements  has  become  ingrained  in  their 
experience.  Prof.  John  E.  Sweet  strongly  emphasized  the 
loss  which  an  abandonment  of  our  present  system  would  bring 
in  this  respect  to  our  workmen,  and  he  further  said: 

The  men  who  deal  in  Ideas  wish  to  dictate  to  the  men 
who  deal  in  things;  the  mathematician  wishes  to  fix  things 
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for  his  convenience  at  tiie  expense  ot  the  convenience  of 
the  workmen,  while  there  are  one  hundred  workmen  to 
every  mathematician.  The  mathematician  gains  nothing 
in  money,  while  the  workmen  will  be  put  to  millions  in 
expense,  and  will  not  only  receive  no  benefits,  but  so  long 
as  our  present  system  exists  and  so  long  as  things  now 
made  to  endure  are  required,  the  double  set  of  tools  must 
remain:  and  it  will  be  necessary  for  everyone  reading  an 
old  book  to  translate  the  figures  in  order  to  comprehend  or 
make  use  of  the  results. 

He  points  out  also  that  for  a  time,  in  many  cases,  the  fig- 
uring will  be  multiplied  tenfold,  on  account  of  the  two  systems 
in  use  side  by  side. 

Loss  ot  Basic  Standards 

The  use  ot  basic  standards  has  laid  the  foundation  for  in- 
terchangeable   manufacture.      A    pro-metric    advocate,    Hon. 
James  H.  Southard,  ex-chairman  of  the  house  committee  on 
coinage,  weights  and  measures,   admitted   this   in   his  report 
to  Congress,  although  advocating  the  metric  system.    He  says: 
In  no  other  country  has  the  construction  ot  machinery 
reached  a  degree  of  perfection  superior  to  that  of  our  own, 
a  result  principally  due  to  the.  system  of  interchangeable 
parts.    The  latter  may  be  said  to  be  a  product  of  American 
ingenuity,  and  to  be  the  greatest  single  advance  in  modern 
machinery.      It   has   for   its   essential    features   a   uniform 
standard  of  length   and  accurate  length-measuring  instru- 
ments.    This  work  has  been  done  upon   the  basis  of  the 
"inch"  system. 

The  inch  is  today  the  standard  of  measurement  used  for 
the  groat  majority  of  mechanical  work  of  the  world,  not  only 
in  America,  the  British  Empire  and  Russia,  but  also  to  a 
considerable  extent  in  most  metric  countries;  and  we  are 
asked  to  give  it  up  as  something  which  can  be  easily  laid 
aside  and  in  its  place  to  substitute  another  unit.  In  discuss- 
ing this  question  with  mechanical  men,  it  does  not  seem  that 
it  should  bo  necessary  to  go  into  detail  to  show  how  serious 
a  situation  such  a  change  as  this  might  bring  about.  One  or 
two  illustrations,  will,  however,  be  given  to  suggest  what 
points  would  be  involved. 

Let  us  take  as  an  example  a  milling  machine  spindle  having 


a  standard  arbor  on  which  is  mounted  a  gear-cutter  for  cut- 
ting gears  of  6  pitch.  The  upper  sectional  view  A  in  Fig.  4 
illustrates  how  this  is  made  at  the  present  time.  If  the  metric 
system  is  adopted,  either  one  of  two  methods  of  procedure 
can  be  followed:  first,  to  retain  all  the  present  interchange- 
able standards  and  express  them  in  metric  dimensions  as 
shown  at  B;  or  second,  to  change  these  standards  to  integral 
metric  sizes,  in  which  case  they  will  not  interchange  with 
machines  already  in  use.  It  can  be  seen  at  a  glance  that 
either  method  would  be  very  objectionable,  if  not  entirely 
impractical. 

As  now  made  and  illustrated  in  Fig.  4,  there  are,  besides 
innumerable  dimensions,  at  least  nine  standards  involved. 
There  is  a  No.  11  taper  shank  which  is  '^  inch  taper  per  foot, 
1%  inch  diameter  at  the  small  end,  fitting  in  the  milling 
machine  spindle.  This  has  a  collar  with  a  flattened  section 
fitting  in  a  li^-inch  slot  in  the  spindle.  The  arbor  itself  is  of 
standard  1  inch  diameter.  It  has  a  sleeve  running  in  an 
outer  bearing  2  1/16  inches  in  diameter.  The  nut  on  the  end 
of  the  arbor  is  tapped  1  inch  in  diameter,  ten  threads  to  the 
Inch  to  fit  the  arbor,  and  is  flattened  to  1  5/16  inch  to  fit  a 
standard  wrench.  There  is  a  standard  keyway  in  the  arbor, 
and  standard  cutters  with  standard  keyways  fit  upon  this 
arbor,  the  illustration  showing  a  6-pitch  gear-cutter,  which, 
in  itself,  is  part  of  a  system  of  gearing  based  upon  the  inch. 
The  thread  on  the  end  of  the  spindle  is  4  inches  diameter, 
three  threads  per  inch,  and  receives  standard  tools,  such  as 
inserted-tooth  cutters.  A  cap-nut  also  fitting  on  this  thread 
is  used  to  hold  the  arbor  in  place.  All  these  standards  are 
important,  and  it  is  absolutely  necessary  that  they  be  main- 
tained, in  order  to  secure  interchangeability. 

Now  the  metric  advocates  tell  us  how  easy  it  would  be. 
it  we  do  not  desire  to  change  these  standards,  to  simply  ex- 
press them  in  metric  terms,  and  to  work  to  these  metric 
equivalents  instead  of  to  our  present  sizes.  Fig.  5  illustrates 
what  kind  of  figures  our  American  workmen  would  be  ex- 
pected to  work  to  in  order  to  comply  with  this  condition.     A 
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gliuiie  at  these  figures  will  indicate  how  objectionable  this 
would  be.  It  is,  however,  the  best  attempt,  after  several  trials, 
to  do  this  "easy"  Job,  which  is  tor  the  purpose  of  making  our 
work  simple  and  saving  time.  The  draftsman  who  made  this 
(hiiwing  said,  "If  this  is  a  sample  of  what  we  would  have 
to  do,  I  hope  the  change  does  not  go  through."  Even  if  we 
should  break  away  from  all  present  standards  and  adopt  in- 
tegral metric  sizes,  as  shown  at  C  in  the  illustration,  with  the 
enormous  additional  first  cost  (though  we  put  this  great 
burden  on  our  manufacturers),  it  would  in  itself  be  a  serious 
handicap  in  competing  for  world  markets,  and  we  would 
have  a  much  less  satisfactory  system  after  the  change  had 
been  made,  besides  having  sacrificed  interchangeability.  It  is 
understood  that  several  attempts  have  been  made  to  adopt 
metric  tapers  for  the  holes  in  spindles  of  milling  machines, 
<lrill  presses,  etc.,  but  it  was  found  that  the  standards  for  these 
based  on  the  inch  have  become  so  fully  established  that  even 
metric  countries  use  them. 

The  gear-culter  on  the  arbor  shows  clearly  that  the  sys- 
tem of  gearing  based  on  the  inch  is  not  commensurate  with 
the  system  based  on  the  millimeter,  and  this  is  further  illus- 
trated by  Fig.  5,  where  in  a  pair  of  8-pitch  gears  it  is  shown 
that  with  a  given  ratio  of  teeth,  a  change  of  system  would 
reiiuire  also  a  change  in  center  distance  it  the  gears  were 
cut  by  the  metric  system.  This  would  have  to  bo  changed 
(luite  nuiterially  if  lutters  of  3  millimeters  or  3.r>  millimeters 
module  were  used;  and  unless  special  cutlers  of  .3.2.">  milli- 
meters module  were  made,  the  change  would  be  so  great  as  to 
require  redesigning  and  making  new  patterns  for  the  housing 
in  which  the  gearing  is  mounted,  on  account  of  the  change  in 
center  distance,  which  even  in  the  latter  case  would  be 
changed  more  than  's  inch.  This  difliculty  would  also  be 
present  in  the  use  of  hobs  for  worn\-whoels.  The  change  In 
cutters  and  hobs  would  mean  a  large  investment  in  even  the 
average  shop.  The  cutters  sent  out  today  can  be  used  on  any 
milling  or  gear-cutting  machine  because  of  having  standard 


holes  and  keyways,  whereas,  by  changing  to  metric  sizes  this 
advantage  would  be  lost. 

Millions  ot  gears  are  being  cut  every  year  and  are  made 
interchangeable  on  the  basis  of  the  inch.  A  new  gear  can  be 
cut  to  replace  a  worn  or  broken  one  or  to  add  to  a  set  already 
in  use  in  a  distant  part  of  the  country,  even  it  the  mating 
gear  were  made  many  years  ago.  The  cutters  for  milling  these 
gears  are  made  in  sets,  and  each  shop  adds  to  its  stock  as 
required.  The  introduction  of  the  metric  system  would  mean 
starting  at  the  beginning,  and  accumulating  a  new  set  ot  cut- 
ters; and  a  century  would  not  see  the  end  of  the  contusion 
and  expense  which  might  be  caused  by  such  a  change. 

In  order  to  maintain  the  interchangeability  which  we  now 
have,  it  would  be  necessary,  in  addition  to  our  present  set  of 
cutters,  to  have  a  set  with  the  holes  based  on  the  inch  to  fit 
our  present  arbors,  but  with  the  pitch  of  the  cutter  made  to 
the  metric  or  module  system;  besides  this,  it  would  be  neces- 
sary to  have  a  set  fully  in  the  metric  system,  including  the 
hole;  and  to  be  complete,  another  set  would  have  metric  boles 
in  the  cutters  and  be  of  diametral  pitch  based  on  the  inch, 
so  that  our  present  style  gears  could  be  cut  in  the  new  ma- 
chine. It  might  be  said  that  this  would  make  plenty  ot  busi- 
ness for  the  makers  of  gear-cutters,  but  it  would  be  a  serious 
burden  for  the  users,  there  being  not  only  the  cost  of  cutters, 
but  also  the  danger  of  mistakes,  delay  and  annoyance,  and 
there  would  be  no  advantage  in  any  respect  whatever  over  our 
present  system,  either  in  making  calculations  or  doing 
the  work. 

Few  manufacturers  make  their  product  through  all  stages 
from  the  raw  material  and  each  is  dependent  on  other  manu 
tacturers  for  supplying  many  ot  the  partly  finished  details, 
such  as  chucks,  transmission  chain,  finished  shafting,  grind 
ing  wheels,  etc.,  made  ready  to  go  on  machines  built  other 
wise  by  them;  and  any  change  that  did  not  take  effect  simul 
taneously  in  all  these  co-related  lines  would  lead  to  misfits, 
delay  and  annoyance.   Even   it  these  were  avoided,  it  would 
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require  the  doubling  up  of  stock.  This  is  illustrated  by  the 
use  of  grinding  wheels.  Standards  for  the  holes  in  grinding 
wheels,  where  such  a  large  stock  must  be  carried  to  meet  the 
needs,  not  only  of  different  shapes,  but  also  of  varying  grains 
and  grades,  would  be  sacrificed. 

Other  examples  may  be  found  in  the  diameters  of  shanks 
which  fit  the  holes  in  screw  machine  turrets  and  in  the  width 
of  standard  T-slots  in  which  many  fi.\tures  and  tools  fit  in- 
terchangeably. Dr.  Stratton  says,  "Where  a  size  is  not  most 
efficient,  it  should  be  changed,"  here  again  showing  lack  of 
appreciation  of  the  question  involved,  i.  c,  the  question  of 
standards.  Any  one  of  the  metric  screw  thread  standards 
may  be  fully  as  efficient  as  the  U.  S.  standard;  and  a  metric 
width  of  T-slot  may  be  as  efficient  as  our  present  standard, 
but  it  is  the  breaking  away  from  the  standard  which  causes 
the  trouble,  and  not  the  question  of  efficiency. 

At  the  Brown  &  Sharpe  works  there  are  between  five  and 
six  thousand  different  kinds  of  screws,  studs,  etc.,  carried  in 
stock,  representing  many  millions  of  parts  constantly  on  hand. 
These  are  used  interchangeably  throughout  the  various  lines 
of  manufacture  and  for  repairs  to  machines  made  In  some 
cases  generations  ago.  It  is  not  evident  how  a  change  in 
these  can  be  effected  "simply"  and  "easily"  and  in  "a  short 
time,  with  small  expense,"  as  so  glibly  pointed  out  by  pro- 
metric  advocates,  yet  this  is  but  a  drop  in  the  bucket  com- 
pared with  what  we  would  have  to  go  through  if  the  change 
were  to  be  made.  Here  again 
the  suggestion  to  use  metric 
equivalents  instead  of  really 
changing  the  sizes  would  be 
absurd,  especially  in  the  light 
of  the  pro-metric  argument 
that  a  change  to  that  system 
would   simplify  our  work. 


Loss  of  Present  Uniformity 

The  loss  of  uniformity  be- 
tween nations  now  using  the 
inch  as  standard  is  the  last 
one  of  the  objections'  which 
Dr.  Stratton  so  completely 
sweeps  out  of  the  way.  This 
objection  is  the  one  dealing 
with  the  uniformity  which  we 
now  have  with  all  other  Eng- 
lish-speaking people,  as  well 
as  with  great  nations  that  are 
not  English  speaking  —  uni- 
formity which  would  be  lost 
if  we  should  abandon  our 
present  system.  He  points  out  that  because  there  are  now 
some  differences  in  weights  and  measures  among  these  na- 
tions, it  is  not  important  to  try  to  keep  such  uniformity 
as  there  is.  Any  mechanic  who  stops  to  think  will  realize 
what  practically  complete  uniformity  there  now  is  among  the 
English-speaking  nations  in  matters  pertaining  to  the  mechan- 
ical trade.  The  difference  in  screw  threads  is  almost  the  one 
exception,  and  even  here  both  systems  are  expressed  in  terms 
of  the  inch,  and  their  relation  is  readily  understood. 

Dr.  Stratton  says  that  because  "English  exporters  are  using 
the  metric  system  in  export,  it  is  an  equally  cogent  reason 
why  we  should  do  the  same."  This  is  an  implication  that 
England  is  using  the  metric  system  in  export  trade  in  some 
way  different  from  what  we  are,  and  that  we  should  pattern 
after  her.  As  I  understand,  England  is  using  the  metric  sys- 
tem in  foreign  trade  in  just  the  same  way  that  we  are;  i.  c. 
wherever  the  interests  of  her  manufacturers  dictate  in  pro- 
ducing or  advertising  goods  which  will  be  acceptable  to  her 
foreign  customers,  she  uses  the  metric  system  without  legis- 
lation or  compulsion,  and  that  is  just  what  American  manu- 
facturers are  now  doing,  liaVe  been  doing  in  the  past  and  desire 
to  do  in  the  future.  Dr.  Stratton  further  says,  "If  manufac- 
turers and  customers  in  metric  countries  can  prepare  products 
acceptable  in  the  United  States  and  England  with  their  differ- 
ent standards  of  measures,  it  is  Incredible  that  America  can- 
not reciprocate  to  meet  the  essential  demands  of  metric  coun- 
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tries  by  such  reasonable  use  of  metric  terms  in  making  or 
marking  our  products."  Does  Dr.  Stratton  mean  by  this  to 
imply  that  these  metric  countries  are  using  the  English  sys- 
tem of  measurements  when  producing  goods  to  send  to  Amer- 
ica, and  that  imports  into  this  country  from  metric  using 
countries  are  being  manufactured  by  the  English  system? 
Evidently  not.  And  there  is  no  more  reason  why  we  should, 
generally  speaking,  make  our  goods  in  the  metric  system  to 
meet  the  needs  of  our  foreign  trade  than  that  foreign  manu- 
facturers should  make  theirs  in  the  English  system  to  me«t 
the  needs  of  our  trade. 

One  statement  of  Dr.  Stratton's  is  very  true,  to  the  effect 
that  "in  using  the  metric  system  to  promote  the  export 
trade  with  metric  countries,  common  sense  should  take  the 
practical  turn  of  deciding  how  far  its  use  is  profitable."  It 
is  believed  that  our  manufacturers  and  engineers  are  quite 
as  competent  to  apply  the  test  of  common  sense  in  this  mat- 
ter as  theorists  and  legislators,  and  that  they  have  been  and 
will  continue  doing  so  as  occasion  demands,  without  the  need 
of  meddling  legislation.  I  have  before  me  a  Brown  &  Sharpe 
catalogue  of  1S67  published  in  the  French  language,  in  which 
dimensions  are  listed  in  millimeters.  Brown  &  Sharpe  cata- 
logues in  French,  German  and  other  languages  have  been 
available  when  needed  since  that  time. 

Henry  D.  Sharpe,  treasurer  of  the  Brown  &  Sharpe  Mfg. 
Co.,  said  in  a  recent  letter  to  Current  Affairs,  dealing  with 
the  relation  of  metric  legisla- 
tion to  our  foreign  trade,  "In- 
stead of  such  a  change  being 
of  benefit  to  our  foreign  trade, 
it  would  mean  confusion  to 
our  home  manufacture  and 
use,  placing  a  burden  on  us 
which  would  be  a  serious 
handicap  in  our  competition 
for  world  markets";  and  he 
further  says:  "The  American 
manufacturer  has  never  found 
any  difficulty  in  obtaining 
this  trade  when  he  wishes  to, 
as  far  as  the  matter  of  the 
metric  system  is  concerned. 
He  will  make  the  pertinent 
dimensions  of  his  goods  to  the 
metric  system  or  any  other 
system  to  suit  the  foreigner." 
Secretary  McAdoo,  in  his 
communication  commenting  on 
Dr.  Stratton's  report,  while 
endorsing  the  view  that  we 
should  adapt  ourselves  to  the  needs  of  our  customers,  truly 
says,  regarding  the  adoption  of  the  metric  system,  "I  am 
aware  that  it  would  be  the  work  of  generations,  and  would 
involve  endless  complications,  if  not  waste,  to  change  our  pres- 
ent system  for  domestic  use";  and  the  Iron -Trade  Review 
has  said,  editorially,  "It  has  been  demonstrated  time  and 
again  that  the  expense  to  the  manufacturers  of  this  country, 
and  particularly  to  those  engaged  in  the  machinery  and  metal 
trades,  of  changing  from  the  English  to  the  metric  system 
would  be  enormous,  not  to  say  prohibitive,  and  without  any 
compensating  advantages." 

After  we  had  been  all  through  this  great  upheaval,  what 
would  we  have  to  show  for  it?  I  am  among  the  many  who 
believe  that  for  the  mechanical  trades,  and  for  use  in  the 
shops,  we  would  not  have  in  the  metric  system  as  convenient 
a  system  as  we  now  have.  The  millimeter,  the  unit  generally 
used  in  the  mechanical  trades  where  the  metric  system  is  in 
use,  is  so  small  that  it  must  usually  be  expressed  in  many 
figures.  The  reason  for  its  use  to  the  exclusion  of  other  units 
is  to  avoid  confusion  in  the  use  of  decimal  points  that  would 
arise  in  using  centimeters,  decimeters,  etc.,  and  also  to  avoid 
the  use  of  a  multiplicity  of  units;  so  that  the  lesser  of  two 
evils  is  chosen.  Even  when  compared  with  our  fractional  sizes 
which  may  sometimes  use  nearly  as  many  figures,  the  metric 
sizes  are  not  as  easily  carried  in  mind.  Thus,  3S4  millimeters 
is  not  as  easily  carried  in  the  mind  as  9-^i  inches,  while  354 
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millimeters  or  even  350  millimeters  would  be  much  harder  to 
remember  than  9  inches. 

There  is  no  unit  in  the  metric  system  as  convenient  as  the 
inch,  and  there  are  no  subdivisions  of  the  metric  unit  as  con- 
venient for  use  as  hundredths  and  thousandths  of  an  inch, 
to  say  nothing  of  the  fractional  sizes,  quarters,  eighths,  six- 
teenths, etc.,  so  familiar  to  every  mechanic.  Another  advan- 
tage of  our  present  system  is  that  it  is  adapted  for  either 
binary  or  decimal  division.  This  is  a  convenience  to  the 
draftsman  who,  using  binary  divisions  when  scaling  his  draw- 
ing down,  can  make  it  one-half,  one-quarter,  or  one-eighth  size, 
according  to  the  requirements — a  convenience  lacking  in  the 
metric  system—and  by  using  decimal  divisions  and  multiples 
of  the  inch  when  it  suits  his  needs,  the  draftsman  has  a  full 
decimal  system  with  all  the  advantages  in  calculations,  etc., 
claimed  for  the  metric  system. 

A  number  of  years  ago  Machineuy  said  editorially,  in  cor- 
roboration of  this  view:  "So  far  as  the  use  of  the  metric 
system  in  the  machine  shop  is  concerned,  we  believe  it  is  not 
and  never  can  be  as  convenient  as  the  English  system.  The 
inch  subdivided  into  one-half,  one-quarter,  one-eighth,  etc.,  is 
an  extremely  convenient  unit  for  proportioning  machine  parts, 
and  when  divided  into  a  thousand  parts,  fulfills  all  require- 
ments for  the  most  delicate  and  accurate  work." 

The  advocates  of  the  compulsory  adoption  of  the  metric  sys- 
tem in  this  country  must  be  given  credit  for  persistence  and 
ingenuity  in  devising  ways,  often  insidious  in  their  character, 
to  start  an  entering  wedge  for  the  adoption  of  this  system. 
Ten  years  ago  it  was  by  proposing  to  make  the  system  com- 
pulsory in  all  departments  of  the  government.  Now  it  is  to 
secure  action  in  South  America  which  will  pledge  this  nation 
to  overthrow  its  present  system.  This  is  no  idle  fear.  I  quote 
from  a  report  of  the  Committee  on  Coinage,  Weights  and 
Measures,  to  Congress,  regarding  the  action  taken  a  number 
of  years  ago  by  the  first  Pan-American  congress  recommend- 
ing the  adoption  of  the  metric  system. 

The  report  says:  "The  other  nations,  parties  to  the  con- 
ference, with  scarcely  an  exception,  have  honorably  proceeded 
to  put  in  force  in  their  respective  limits  the  metric  system 
then  adopted.  On  what  principles  of  international  honor  can 
the  United  States,  the  originator  of  the  conference,  stand 
alone  in  refusing  or  delaying  to  abide  by  its  action?" 

It  is  believed  that  the  mechanical  interests  should  take 
warning  front  the  past  methods  of  the  metric  propagandists 
and  that  they  should  see  that  no  legislation  is  sprung  upon 
them  unawares.  It  is  further  believed  that  an  earnest  protest 
should  be  made  from  all  these  mechanical  interests  against 
any  compulsory  legislation  affecting  the  standards  of  measure- 
ment in  our  shops. 

*     •     • 

TANDEM   MILLING  FIXTURE 
With  the  idea  of  increasing  production,  the  tandem  milling 
nxture  shown  in  Pig.  1  was  designed  by  the  W.  H.  Nichols  Co., 
Walthum,  Mass.    The  parts  for  which  this  fixture  was  designed 
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III;,   2.     Diagram  ihowing  Relation  of  Work  and   Cutters 

are  the  small  malleable  iron,  tabulating-machine  cam  levers 
shown  to  the  right  in  Fig.  1.  These  cam  levers  are  located 
from  pins  in  holes  that  have  previously  been  drilled  and 
reamed  in  a  drill  jig.  The  width  of  the  slot  must  be  machined 
to  close  limits,  as  well  as  the  width  of  the  lug,  which  Is 
straddle-milled,  and  it  is  important  that  the  milled  surfaces 
be  exactly  at  right  angles  with  the  holes. 

The  operation  of  this  fixture  is  as  follows:  While  the  cut- 
ter is  milling  the  lever  in  the  right-hand  end  of  the  fixture,  the 
operator  removes  the  lever  which  has  previously  been  milled 
from  the  left-hand  end  of  the  fixture  and  replaces  it  by  an  un- 
milled  lever,  tightening  up  the  hand  knob  as  shown.  By  this 
time,  the  other  milling  operation  has  been  completed  and  the 
advance  of  the  table  has  been  stopped  by  the  feed  trip.  The 
operator  then  feeds  the  table  by  hand  close  up  to  the  left-hand 
end  of  the  fixture,  throws  in  the  power  feed  and  loads  the  right 
end  of  the  fixture.  Thus  the  operation  is  practically  continu- 
ous. A  plan  view  of  the  arrangement  of  cutters  and  work  is 
shown  in  Fig.  2. 

It  is  customary  to  run  the  cutters  at  a  speed  of  approxi- 
mately 64  R.  P.  M.,  with  an  advance  of  the  work  of  0.017  inch 
per  revolution  of  the  cutter,  which  is  approximately  3  inches 
in  diameter.  Under  the  conditions  stated  and  by  the  use  of 
this  fixture,  one  operator  has  machined  as  many  as  eighty 
levers  per  hour  and  will  average  approximately  720  levers 
per  ten-hour  day.  These  production  figures  speak  for  them- 
selves. It  is  safe  to  say  that  this  fixture  should  nearly  double 
the  output  obtained  with  the  ordinary  single  fixture.        V.  B. 

Although  the  diamond  wheel  is  the  most  efficient  means  of 
truing  grinding  wheels,  there  is  perhaps  no  more  unknown 
quantity  as  regards  durability  and  dependability  in  such  gen- 
eral use  among  mechanics  than  the  average  diamond  used 
for  truing  wheels.  This  is  due  largely  to  the  fact  that  bortz 
are  of  natural  formation.  Moderate  priced  stones,  especially 
the  brown  bortz.  have  much  to  recommend  them  over  the 
more  costly  stones.  The  diamonds  generally  used  for  wheel 
truing  are  of  five  classifications:  brown  bortz,  gray  bortz, 
Jagersfontein,  Ballas  and  black  carbon.  These  five  may  be 
obtained  in  various  sizes  and  qualities.  Of  the  five  classes, 
the  grays  and  browns  are  the  cheaper  grades,  while  the  Jagers- 
fontein. Ballas  and  black  carbon  are  more  costly.  Between 
the  grays  and  browns  there  is  not  much  difference.  The  gray 
stones  are  harder,  and  this  might  be  a  recommendation  to 
some,  but  besides  being  harder,  they  are  also  much  more  brit- 
tle. They  will  stand  tar  less  shock  than  the  brown  bortz,  and 
as  there  is  not  much  difference  in  cost,  the  latter  seem  prefer- 
able. The  brown  bortz  have  certain  properties  that  recom- 
mend them  above  the  others  for  grinding  wheel  truing:  (1) 
They  are  sufficiently  hard  to  withstand  reasonable  wear.  (2) 
They  are  obtainable  in  shapes  that  lend  themselves  to  proper 
setting.  (3)  They  are  not  as  brittle  as  some  bortz.  especially 
gray  bortz.  (4)  They  are  not  as  expensive  as  Jagersfontein, 
Ballas  or  black  carbon.  (5)  If  the  stone  proves  to  be  soft,  the 
loss  is  not  as  great  as  would  be  the  case  with  a  more  expensive 
diamond.  (G)  The  less  experienced  purchaser  may  detect  flaws 
more  readily  in  the  brown  bortz  than  in  the  other  kinds. 
(7)  Diamonds  may  be  easily  ruined  by  careless  use.  and  this 
is  true  of  the  expensive  as  well  as  the  cheaper  grades. — Grits 
and  Grinds. 
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Fig.    1.     Bayonet    for    Lee-Enfield    Military    Bifie 


AMONG  the  earliest  war  orders  were  those  for  rifles  and 
bayonets,  yet  these  were  not  received  in  this  country 
until  five  months  after  the  war  started.  These  first 
orders  were  accepted  by  the  larger  arms  manufacturers  and 
necessitated  new  factories  and  organizations.  In  the  majority 
of  cases,  the  companies  to  whom  the  contracts  were  let  were 
more  or  less  unfamiliar  with  the  requirements  of  government 
manufacture,  with  the  result  that  the  work  produced  and 
offered  for  acceptance  was  far  below  the  standard  until  severe 
lessons  through  rejection  forced  a  change  in  methods,  gages, 
and  even  materials  in  some  cases.  The  general  lack  of  specific 
knowledge  of  the  class  of  work  necessary  on  military  rifles 
and  bayonets  is  largely  responsible  for  the  tremendous  losses 
which  have  been  incurred  by  a  number  of  companies.  In 
some  cases  many  orders  have  been  executed  at  an  actual  loss 
where  profits  should  have  been  great  if  manufactured  under 
proper  methods  and  supervision.  The  essential  features  to 
be  observed  in  this  class  of  manufacture  are  thorough  mas- 
tery of  the  technical  problems  involved,  careful  planning  and 
designing  preliminary  to  actual  work,  and  provision  of  the 
highest  class  of  tool  equipment  and  gages  used  in  testing 
the  work. 

Bayonet  Specifications 

Fig.  1  shows  an  approximately  correct  drawing  of  the  bayo- 
net used  on  the  Lee-Enfield  military  rifle,  and  a  summary  of 
the  specifications  is  given  herewith. 

Sword  bayonet  must  conform  to  pattern  and  standard  gages. 
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subject  to  limits  given  in  drawing  and  couditions  of  specifi- 
cations. 

Quality  of  material  must  be  as  specified,  and  where  not 
specified,  quality  and  workmanship  to  be  the  best  possible. 

Bayonets  subject  to  inspection  during  and  after  manufac- 
ture. If  one-quarter  of  the  delivery  is  inferior  to  pattern  or 
contract  specifications,  the  whole  consignment  is  liable  to 
rejection. 

Material,  crucible  steel,  carbon  0.90  to  1.10  per  cent;  phos- 
phorus and  sulphur  to  be  below  0.02,  and  manganese  low.  To 
be  hardened  in  oil,  through  oil  in  water,  or  in  water,  at  the 
manufacturer's  discretion. 

General  Requirements 

Each  blade  is  inspected  for  size;  each  hardened  and  tem- 
pered blade  is  given  a  -'^i-inch  compression  test  and  a  striking 
test.  One  blade  in  each  two  hundred  is  given  a  2Vi-inch  com- 
pression test,  and  if  not  satisfactory,  others  are  tested  or  the 
entire  lot  is  returned  for  further  treatment,  at  the  option  of 
the  manufacturer  and  inspector.  After  this,  the  blades  are 
given  the  inspection  mark  and  returned  for  finishing.  The 
permissible  variations  in  blade  lengths  are  14  inch;  other  di- 
mensions 0.010  inch,  except  rifle  engaging  device  which  must 
be  within  limits  of  -4-0.002  or  — 0.005  inch.  The  specifica- 
tions for  finish  call  for  the  blade  to  be  sandblasted;  the  guard, 
handle,  pommel,  and  catch  heavily  browned;  the  screws  oil 
blackened,  and  the  black  walnut  grips  linseed-oil  treated. 
After  this,  the  blades  are  given  tests  for  final  finish,  size, 
workmanship  and  physical  tests. 


Fie.    2.     Gages    used    in   inspecting    Lee-Enfield    Bayonets 


Fig.   3.     (A)   Whip  Test  Device.     (C)  iD)    Final   Acceptance    Test 
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Description  of  Tests  and  Gatfes 

The  gages  shown  in  Fig.  2  are  representative  of  those  used 
in  the  inspection  of  the  bayonet.  A  shows  a  receiver  gage 
for  length  of  blade  and  length  of  groove.  The  maximum  and 
minimum  length  of  blade  permissible  are  indicated  by  lines 
at  D,  while  the  limits  on  the  grooves  are  indicated  at  Jl  and  C. 
K  is  another  receiver  gage  for  testing  the  width  of  the  bayo- 
net. There  are  two  of  these  gages,  one  of  maximum  width 
which  receives  the  blade  freely,  and  one  of  minimum  width 
which  will  not  accept  blades.  The  actual  width  of  the  blade 
is  tested  with  a  "feeler"  0.010  inch  in  thickness.  The  type 
of  gage  shown  at  /•'  is  for  the  purpose  of  determining  the  cross- 
section  and  general  outline  of  the  groove,  guard,  and  the 
front  side  and  end  of  the  pommel. 

Gage  O  is  made  in  two  sizes,  one  of  which  is  for  maximum 
size  of  pommel  slot,  and  the  other  for  minimum  size.  Gage  H 
is  a  tube  and  plug  gage  for  testing  the  alignment  of  pommel 
guards  and  blades  by  sighting  through  the  tube.  The  tongued 
portion  is  slipped  into  the  pommel  slot  in  use.  Straightness 
of  blade  is  tested  by  sighting  along  the  edge  and  back,  per- 
pendicular and  parallel  to  both  ends.  This  will  disclose  the 
slightest  bend  or  twist  in  the 
blade. 

Whip  Test 

A  diagrammatic  representa- 
tion of  the  method  used  for 
testing  the  front  and  bark 
edges  of  the  bayonet  blade  is 
shown  in  Fig.  3  at  ,1.  In  this 
test  an  oak  block  is  used  on 
which  the  blade  strikes  as  in- 
dicated at  B.  The  bayonet 
blade  is  held  in  a  socket 
mounted  on  a  shaft  having  at 
one  end  a  ratrlu-t  and  pawl 
provided  with  a  suitable  quick 
release.  An  elliptic  spring  is 
placed  below  the  fixture  and 
is  connected  by  means  of  a 
chain  to  the  collar  on  which 
the  ratchet  teeth  are  cut.  As 
the  ratchet  is  thrown  out  of 
engagement,  the  pull  of  the 
spring  causes  the  holder  and 
the  bayonet  to  describe  an  arc 
of  90  degrees,  the  motion  be- 
ing arrested  by  the  oak  block 
against  w  h  i  c  h  the  blade 
strikes.  Two  tests  arc  made 
in  this  fixture,  one  with  the 
bayonet  held  at  45  degrees 
and  the  other  at  90  degrees, 
the  90-degree  test  being  made 
against  the  oak  block  shown, 
while    the    45-degree    test    is 

made  on  the  iron  plate  with  the  oak  block  removed.  The  pull 
of  the  spring  is  from  17  to  19  pounds  for  the  90-degree  test 
and  from  9  to  12  pounds  for  the  45-degree  test. 

Broken  blades  are  rejected  after  coming  from  this  test  and 
bent  blades  are  returned  for  straightening  and  rehardening. 
The  blades  which  have  successfully  passed  the  test  are  next 
taken  to  the  compression  test. 

Compression  Test 

In  making  the  test  for  compression  of  the  bayonet  blade,  a 
spetial  type  of  machine  is  used  as  indicated  in  Pig.  4.  This 
machine  consists  of  a  standard,  much  like  that  of  a  small 
vertical  drilling  machine,  carrying  a  vertical  slide  B  on  which 
an  adjustable  table  C  can  be  locked  in  any  desired  position 
by  moans  of  the  locking  screw  shown  at  D.  The  spindle  H  is 
mounted  so  that  it  can  be  controlled  by  the  lever  G.  and  an 
adjustable  stop  A'  is  provided  to  limit  the  vertical  movement. 
In  using  this  fixture,  the  bayonet  is  placed  with  its  point  in 
the  cup  shaped  bushing  E.  while  the  spindle  is  brought  down 
upon   the   pommel   by   the  hand-lever.     Sufficient   pressure   is 
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exerted  on  the  lever  to  compress  the  blade  -^  inch.  After 
this  it  is  examined  for  "set,"  returned  to  the  testing  machine, 
bent  the  other  way,  examined  again  for  set,  and  if  not  bent 
is  gaged  for  size. 

The  blade  must  raise  110  pounds  from  the  compressed  point 
and  straighten  itself  under  this  load.  This  is  a  normal  com- 
pression test,  but  in  addition  to  this,  one  blade  in  every  two 
hundred  is  given  a  2V&-inch  compression  test  as  indicated  at 
M  in  Pig.  4.  When  the  blade  is  given  this  extra  test,  it  must 
recover  with  a  final  set  of  not  over  7/16  inch  as  shown  at  .Y 
or  it  will  be  rejected.  If  the  bayonet  passes  this  test  satis- 
factorily, the  entire  lot  is  passed  by  the  inspector.  If  unsat- 
isfactory, another  bayonet  may  be  tried,  and  if  this  also  does 
not  pass  inspection,  the  lot  is  returned  for  retreatment. 
The  blade  which  is  given  the  test  is  destroyed.  The  various 
diagrams  shown  in  Fig.  4  represent  the  approximate  curva- 
ture taken  by  the  blade  under  the  tests  mentioned.  The  ma- 
chine is  covered  with  a  stout  wooden  case  during  the  testing, 
to  protect  the  operator  from  flying  fragments  in  case  of  break- 
age. This  wooden  case  is  provided  with  a  door  which  is 
so  arranged  as  to  permit  the  removal  of  broken  blades,  and 
a  small  opening  tor  inserting 
and  removing  the  blades. 

Bend  Test 

This  is  a  hand  test  over  a 
formed  block  which  is  curved 
to  the  same  form  as  the  curve 
obtained  in  testing  under  the 
machine.  In  this  test  the 
point  of  the  blade  is  held  un- 
der a  suitably  formed  clamp 
P  at  the  end  of  the  block, 
and  the  blade  is  bent  by  hold- 
ing the  handle  in  the  hand 
and  pressing  it  around  the 
form  as  indicated  at  Q.  This 
is  done  after  the  wooden 
grips  have  been  attached  and 
does  not  require  any  great 
strength  on  the  part  of  the 
operator.  A  wire  screen  is 
provided  on  this  fixture  to 
protect  the  operator  in  case 
of  breakage.  The  object  of 
this  test  is  to  throw  a  strain 
on  the  handle,  which  is  soft- 
ened during  the  brazing,  and 
the  slightest  set  is  sufficient 
to  cause  a  rejection  of  the 
blade. 

Final  Acceptance  Tests 

Before  the  blade  is  finally 
accepted,  another  test  is  made 
and  Bonding  To.i.  ^^   indicated   at   T)   and   C   In 

Pig.  3.  At  this  time  the  bayonet  is  completely  finished.  The 
blade  is  held  by  the  operator  and  the  handle  is  sharply  struck 
against  an  oak  log  about  IS  inches  In  diameter.  Then  the 
handle  is  grasped  and  the  blade  struck  against  the  log.  The 
front,  back  and  sides  of  the  blade  are  struck  on  the  log  during 
the  test.  The  brazing  of  the  guard  is  also  tested  as  it  is 
struck  against  the  log. 

HardenInK  Troubles 

The  testing  ot  a  military  bayonet  is  extraordinarily  severe. 
If  the  blade  is  made  of  minimum  thickness,  it  fails  to  lift  the 
weight  of  110  pounds  on  the  -^-inoh  compression  test,  even 
though  it  does  not  set  at  this  time.  It  the  blade  has  not  been 
sufficiently  drawn  in  tempering,  it  snaps  like  glass  under  the 
test,  while  if  it  is  drawn  too  much  it  sets.  It.  again,  the 
forging  heat  is  too  high,  the  blade  is  ruined,  and  it  the  flame 
is  sharp  or  oxodizing.  the  result  is  the  same.  As  the  shape 
of  the  bayonet  and  its  section  vary  considerably,  the  blade 
tends  to  draw  during  the  cooling,  so  that  it  bends  both  edge- 
wise and  sidewise. 
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The  temperature  at  which  a  bayonet  should  be  drawn  is 
the  same  as  that  used  for  such  wood  cutting  tools  as  axes, 
and  is  called  an  "axe  blue."  The  high-carbon  steel  used  in 
the  bayonet  is  exceedingly  sensitive  to  slight  changes  in  hard- 
ening temperatures,  and  the  tempering  must  be  done  very 
carefully  in  order  to  produce  the  desired  results.  The  straight- 
ening must  be  done  before  the  blades  have  become  cold.  In 
tempering,  the  use  of  a  lead-tin  mixture  is  likely  to  check  the 
blade  so  that  it  will  break  under  the  test.  The  bayonet  blade 
may  be  tempered  by  drawing  it  over  an  open  flame,  but  this 
method  requires  long  training  and  great  skill. 

The  testing  of  a  bayonet  brings  up  a  number  of  points  in 
connection  with  the  manufacture  not  ordinarily  met  with  In 
other  lines  of  mechanical  work.  The  methods  used  in  de- 
termining the  physical  characteristics  of  the  steel  after  it  has 
been  put  through  the  various  processes  of  manufacture  are  of 
interest  and  illustrate  clearly  the  problems  with  which  the 
manufacturer  has  been  confronted  in  making  military  equip- 
ment that  conforms  to  government  requirements. 
«     *     • 

REPAIRING  A  WATCH   BALANCE   STAFF 

BY    GUY    H.  GARDNER- 

In  passing  a  jeweler's  establishment,  all  of  us  have  seen 
through  the  window  the  watchmaker  seated  at  his  pygmy 
lathe,  and  have  noted  some  points  in  which  his  work  resembles 
ours.  Many  machinists,  however,  have  carried  their  investiga- 
tions no  further  than  a  casual  glance,  and  such  men  may  find 
something  of  interest  in  a  description  of  one  piece  of  watch 
repair  work.  First,  I  wish  to  say  that  the  man  whose  meth- 
ods I  am  about  to  describe  is  of  the  older  generation,  and 
employs  simpler  and  fewer  tools  than  many  of  his  younger 
brethren,  relying  on  his  laboriously  acquired  manual  skill  to 
accomplish  results  which  others  attain  by  improved  appliances. 

For  example,  in  the  Job  he  is  about  to  begin,  he  makes  no 
use  of  the  slide-rest,  though  he  has  one  safely  wrapped  in 
chamois  skin  in  his  bench  drawer  and  often  utilizes  it  for 
certain  kinds  of  work.  Just  as  his  slide-rest  is  a  miniature 
copy  of  our  familiar  lathe  carriage,  minus  change-gear  and 
feed-rod  connections,  many  of  his  tools  and  appliances  mani- 
fest a  similarity  to  ours  in  all  but  size,  though  others  have  no 
counterparts  in  our  trade,  so  far  as  I  am  aware.  Our  friend  is 
called  upon  to  repair  a  watch  of  foreign  make,  which  has  been 
injured  by  a  fall.  He  finds,  on  examination,  that  both  pivots 
are  broken  from  the  balance  staff. 

Fig.  1  shows  the  staff  with  both  pivots  intact.  The  first  lathe 
work  consists  of  the  removal  of  the  balance,  the  other  attach- 
ments of  the  staff  being  removed  by  other  means.  As  may  be 
seen,  the  balance  is  held  by  the  riveting  or  "heading  over"  of 
the  metal  above  it.  This  might  be  cut  away  in  the  lathe,  but 
the  watchmaker  knows  the  danger  of  marring  or  springing  the 
delicate  balance,  and  adopts  the  preferable  method  of  turning 
off, the  shoulder  A  on  which  the  balance  rests.  Now,  if  the 
timepiece  were  of  American  make,  he  would  simply  insert  a 
ready-made  staff,  obtained  from  the  watch  factory,  which  would 
be  so  nearly  a  perfect  fit  as  to  require,  at  most,  only  a  touch 
of  a  lap  at  the  points  where  exactness  of  size  is  needed,  as 
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these  are  sometimes  a  trifle  large.  Moreover,  if  but  one  pivot 
were  damaged,  he  might  "chuck"  (as  we  should  call  it)  a  hole 
in  the  broken  end  of  the  staff  and  drive  in  a  plug,  the  project- 
ing part  of  which  he  would  turn  to  the  dimensions  of  the 
missing  pivot. 

In  the  present  case,  however,  he  proceeds  to  make  a  new 
staff.  First  he  needs  to  know  the  approximate  diameter,  which 
he  judges  by  inspection,  and  also  the  exact  length;  this  last 
dimension  must  be  accurately  determined  because,  as  anyone 
may  see  by  looking  into  the  back  of  a  watch,  the  ends  of  the 
pivots  abut  against  "cap  jewels."  To  obtain  this  measure- 
ment he  uses  a  tool  shown  in  Fig.  2,  In  which  two  rods  with 
ends  like  pivots,  slip  friction-tight  in  a  sleeve. 

The  dimension  thus  found  looks  to  be  about  '4  inch,  and  if 
I  may  anticipate  a  little,  the  micrometer  showed  the  over-all 
length  of  the  finished  staff  to  be  0.2395  inch.  The  raw  material 
for  the  new  staff  is  a  bit  of  drill  rod,  which  is  heated  in  the 
alcohol  lamp  flame  to  a  cherry  red,  quenched  in  cotton-seed 
oil  and  drawn  to  a  light  blue.  This  is  gripped  in  a  split  chuck, 
cut  off  to  length  and  one  end  is  pointed  like  a  lathe  center. 

Now,  as  this  workman  does  not  think  a  split  chuck  quite 
good  enough  for  accurate  work,  an  opinion  once  common 
among  watch  repairers,  he  uses  the  affair  shown  in  Fig.  3, 
which  he  calls  a  "wax  chuck."  It  consists  of  a  piece  of  round 
brass  rod  in  which  he  has  bored  a  hole  while  the  piece  was 
held  in  the  lathe.  In  this  chuck  he  places  the  conical  end  of 
his  balance  staff  blank;  fastens  it  with  "wax"  (a  compound 
whose  basis  is  shellac),  softening  the  wax  by  the  heat  of  the 
lamp  flame;  and  trues  up  the  piece  to  center  by  pressing 
against  it,  as  it  rotates,  with  a  bit  of  wood  resting  on  the 
T-rest.  When  the  wax  is  cool  he  proceeds  to  turn  the  project- 
ing part  to  within  about  0.001  inch  of  its  finish  dimensions,  and 
then  reverses  it  in  the  "wax  chuck"  and  does  the  same  to  the 
other  half. 

Here  we  note  a  departure  from  the  usual  machine  shop 
method  of  using  the  square  graver,  which  is  the  only  lathe  tool 
employed  on  this  job.  In  roughing  out  the  staff  he  holds  the 
tool  as  shown  in  Fig.  4,  with  its  axis  nearly  parallel  w^ith  that 
of  the  work,  the  same  position  being  used  in  slightly  rounding 
the  pivot  ends;  but  for  taking  the  "finish  chip"  he  adopts  the 
position  shown  in  Fig.  5,  taking  a  shaving  that  is  hardly 
visible  without  the  eye-glass  under  which  all  his  work  is  done. 
To  form  what  he  calls  "the  cone"  at  the  base  of  each  pivot,  the 
graver  (held  as  in  Fig.  4)  is  given  a  rolling  motion,  its  top 
being  rotated  toward  the  workman. 

Now  all  that  remains  is  to  reduce  the  various  "fits"  to  their 
proper  dimensions  by  means  of  a  lap  carried  in  a  device  sim- 
ilar to  a  toolpost  grinder,  which  is  driven  from  the  counter- 
shaft on  the  back  of  the  bench.  The  rollers,  hairspring  collet 
and  balance  are  put  in  place,  and  the  riveting  for  the  last- 
named  is  done  by  a  "staking  tool,"  which  is  somewhat  like  an 
arbor  press  except  that  it  is  perhaps  5  or  6  inches  tall,  and  a 
hundred  different  "punches"  take  the  place  of  the  ram,  being 
driven  by  light  taps  of  a  brass  mallet.  After  the  watch  is 
put  together,  the  final  "operation"  is  a  demand  for  |2,  no 
charge  being  made  for  the  information  his  customer  has  ac- 
quired concerning  a  trade  closely  resembling  his  own  in  some 
respects,  yet  radically  different  in  its  methods. 
•     •     • 

VANADIUM  STEEL  FOR  AEROPLANES 
One  of  the  most  recent  and  interesting  applications  of 
vanadium  steel  is  in  the  new  armored  aeroplanes  known  as 
"battleplanes,"  built  for  the  United  States  Army  by  the  Sturte- 
vant  Aeroplane  Co.  This  new  type  of  flying  machine  possesses 
many  novel  features,  but  chief  among  them  is  the  fact  that 
the  entire  craft,  wings  and  all,  is  built  of  vanadium  steel. 
On  the  first  model  in  which  steel  was  used,  the  saving  in 
weight  as  compared  with  the  wooden  construction  was  not 
great,  but  it  was  soon  found  that  by  careful  refinements  in 
details,  the  sections  could  be  greatly  reduced  without  sacrifice 
of  strength,  and  in  subsequent  models  the  weight  has  been 
reduced  from  25  to  30  per  cent.  The  vanadium  steel  used  in 
the  framework  is  cold-rolled  stock.  The  sheet  steel  used  for 
the  wings  is  also  cold-rolled,  and  in  addition  vanadium  steel 
wire  is  extensively  used. 
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AN  OPPORTUNITY  FOR  THE  TOOLMAKER 

BY    F.  B    JACOBS* 

Toolniakers  as  a  class  are  sometimes  inclined  to  be  dis- 
satisfied with  their  environment.  Just  why  this  should  be 
is  a  question;  nevertheless  the  fact  remains  that  a  fair  per- 
centage of  all  who  are  engaged  in  manual  labor  have  a  secret 
ambition  to  become  skilled  in  a  higher  calling.  Certain 
shrewd  business  men  who  are  keen  students  of  human  nature 
are  well  aware  of  this  fact — hence  the  existence  of  the  corre- 
spondence schools  that  are  not  at  all  backward  in  claiming 
to  teach  practically  everything.  If  the  toolmaker  is  possessed 
of  a  fair  amount  of  ambition  and  has  a  yearning  for  some- 
thing better  than  daily  toil  at  manual  labor,  there  are  several 
avenues  open  to  him,  and  the  object  of  this  article  is  to  touch 
briefly  on  the  subject  of  tool  designing  and  the  toolmaker's 
chances  of  succeeding  in  this  line. 

Many  of  the  younger  toolmakers  of  today  have  a  vague 
idea  that  tool  designing  is  a  branch  of  drafting-room  practice 
that  has  existed  for  as  long  a  period  as  toolmaking,  but  this 
supposition  is  erroneous.  Twenty-five  years  ago,  as  any  gray- 
haired  toolmaker  today  can  testify,  tool  designing  as  prac- 
ticed at  present  was  almost  unknown.  In  those  days  the 
toolmaker  himself  was  the  designer,  planning  his  work  as  he 
went  along.  To  be  sure,  he  sometimes  had  a  pencil  sketch 
to  guide  him,  but  the  greater  part  of  the  real  designing 
originated  in  his  brain,  and  to  him  alone  is  due  the  credit  for 
many  of  the  labor-saving  ideas  of  the  present.  The  pattern- 
maker, too,  often  had  a  finger  in  the  pie,  so  to  speak ;  he  was 
frequently  given  a  finished  part,  about  which  he  leisurely 
proceeded  to  build  a  pattern.  This  often  resulted  in  heated 
arguments  in  cases  where  the  finished  Jig  did  not  come  up  to 
requirements — a  sort  of  three-cornered  debate  between  the  "old 
man,"  the  toolmaker  and  the  patternmaker.  Eventually  the 
toolmaker  rebuilt  the  Jig,  during  which  time  he  frequently 
indulged  in  a  few  far  from  complimentary  remarks  con- 
cerning patternmakers  who  thought  they  knew  how  to  design 
Jigs. 

Origin  of  Tool  Desierning- 

This  happy-go-lucky  manner  of  designing  Jigs  may  have 
been  satisfactory  twenty-flve  years  ago  when  present-day 
reproduction  of  machine  parts  was  in  its  infancy.  At  that 
time,  however,  there  were  a  very  few  concerns,  chiefly  shoe 
machinery  manufacturers,  who  employed  tool  designers,  and 
it  was  among  them  that  our  present  methods  of  tool  designing 
originated.  The  tool  designing,  such  as  it  was,  fell  to  the 
lot  of  the  ordinary  draftsman  whose  knowledge  of  the  prac- 
tical application  of  special  tools  for  the  rapid  duplication  of 
machine  parts  was  almost  nil.  To  be  sure,  many  became  pro- 
ficient through  dint  of  close  application,  but  the  manufacturer 
who  occasionally  needed  a  few  tool  designers  had  to  go 
through  the  slow  process  of  developing  them  from  the  material 
that  was  to  be  had.  Practical  shop  men  were  almost  unknown 
in  the  drafting-room  in  those  days  for  two  reasons:  First, 
there  was  a  deep-rooted  prejudice  against  the  man  who  wore 
overalls — he  was  looked  upon  as  a  common  laborer  who  must 
not  presume  to  rise  above  his  station  in  life.  Again,  the  tool- 
maker's  wages  wore  generally  higher  than  the  draftsman's, 
thus  the  drafting-room  offered  small  inducement  to  the 
toolmaker. 

The  college-bred  man  was  often  employed  in  the  drafting- 
room.  When  his  college  days  were  over,  he  waited  for  a 
few  months  "to  consider  the  lucrative  offers  that  eventually 
would  come  his  way."  The  lucrative  offers  failing  to  mate- 
rialize, he  began  to  look  for  a  Job,  to  state  the  fact  in  plain 
English,  and  as  the  rudiments  of  drafting  was  the  only 
practical  knowledge  he  possessed,  to  the  extent  of  turning  it 
into  bread  and  butter,  he  became  a  draftsman.  It  is  not  the 
writer's  intention  to  discredit  college-trained  men — far  be  it 
from  such— but  at  the  same  time  we  cannot  help  but  realize 
that  their  technical  training  should  have  fitted  them  tor 
something  far  better  paying  than  working  at  the  drafting 
board. 

The  old  regime,  however,  is  passing,  and  with  it  the  Jealously 
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guarded  veil  of  secrecy  that  surrounded  knowledge  o£  various 
practical  subjects.  One  reason  for  this  is  that  present 
advantages  for  education  are  so  plentiful  that  it  is  possible  for 
the  ambitious  man  to  obtain  knowledge  on  a  diversity  of 
subjects  at  small  cost.  Heretofore,  special  education  on  any 
subject  was  reserved  for  the  favored  few  who,  through  a 
trick  of  fate,  happened  to  be  born  in  fortunate  circumstances. 

Demand  for  Tool  Designers 

Without  a  doubt,  the  greatest  impetus  given  to  tool  design- 
ing came  through  the  phenomenal  growth  of  the  American 
built  automobile.  When  we  consider  that  it  takes  hundreds 
of  Jigs,  to  say  nothing  of  other  fixtures  and  special  tools,  to 
put  a  new  model  on  the  market,  and  that  this  is  often  accom- 
plished in  ninety  days  or  less  at  a  cost  of  approximately  one 
hundred  thousand  dollars,  for  the  ordinary  type  of  six-cylinder 
car,  we  begin  to  realize  the  importance  of  tool  designing. 
With  the  new  order  of  things  came  the  demand  on  a  large 
scale  for  efficient  men  who  could  design  tools;  thus  the  way 
was  opened  for  the  toolmaker  to  step  from  a  productive  to  a 
creative  line  of  work.  His  knowledge  of  tools,  in  general, 
is  a  valuable  asset  that  is  never  possessed  by  the  purely 
theoretical  man.  Again,  experience  has  taught  the  toolmaker 
Just  how  each  part  of  a  Jig  or  fixture  should  be  designed  with 
the  view  of  lessening  machine  work  whenever  possible.  The 
time-honored  expression:  "Oh,  well,  I  guess  the  toolmaker 
can  machine  it  somehow,"  is  no  longer  tolerated.  The  pres- 
ent-day tool  designer  is  supposed  to  know — he  is  no  longer 
allowed  to  shift  responsibility  to  another's  shoulders. 

When  the  writer  speaks  of  a  toolmaker,  the  all-around  man 
is  referred  to — not  the  man  who,  because  he  has  made  a  few 
reamers  or  Jig  bushings,,  styles  himself  a  toolmaker.  The 
question  naturally  arises:  "How  is  a  man  who  has  never 
made  a  working  drawing  to  fit  himself  for  a  position  as  tool 
designer?"  In  the  first  place,  the  all-around  toolmaker  has 
a  complete  practical  knowledge  of  special  tools,  that  is,  if 
he  has  traveled  to  any  extent  and  has  kept  his  eyes  open, 
and  it  can  be  said  to  his  credit  that  he  usually  has.  Again, 
having  worked  to  drawings  for  several  years,  he  knows  how 
to  read  them.  As  a  matter  of  tact,  the  toolmaker  will  often 
spot  a  wrong  projection  or  an  incorrect  over-all  dimension  that 
had  escaped  the  draftsman  and  the  checker. 
How  to  Learn  Tool  Desltmlng- 

To  come  to  the  direct  subject:  How  is  the  toolmaker  to 
learn  mechanical  drafting?  There  are  several  ways.  Perhaps 
the  most  convenient  method  is  to  study  the  subject  at  home 
from  text-books.  This  has  the  disadvantage,  however,  that 
the  student  has  no  one  to  point  out  his  errors— he  has  to 
dig  out  everything  for  himself.  In  our  large  cites,  evening 
schools  teach  the  subject,  or  at  least  the  rudiments  of  it,  to 
all  who  care  to  enroll.  This  is  a  very  good  method,  as  a 
competent  instructor  is  always  at  hand  to  point  out  mistakes. 
The  majority  of  home  students,  however,  study  the  subject 
through  correspondence  courses,  as  they  are  not  expensive, 
when  the  knowledge  gained  is  taken  into  consideration,  and 
the  instructors  are  competent. 

There  seems  to  be  a  certain  amount  of  prejudice  against 
correspondence  schools,  especially  among  those  who  are  igno- 
rant of  them,  but  if  we  investigate  the  matter  we  will  find 
that  there  is  seldom  Just  cause  for  criticism.  The  writer  does 
not  mean  to  infer  that  every  Tom,  Dick,  and  Harry  can 
become  proficient  at  drafting  through  correspondence  teach- 
ing, for  of  course  the  human  element  plays  the  all  Important 
part.  However,  he  does  not  hesitate  to  state  most  emphatically 
that  any  bright  young  man  with  a  leaning  toward  drawing  and 
a  determination  to  succeed  can  master  the  principles  of  the 
subject  through  home  study.  Drafting  is  largely  a  matter 
of  manual  skill:  hence  it  takes  a  long  time  and  constant 
practice  to  become  a  rapid  and  efllcient  workman. 

The  toolmaker  who  wishes  to  become  a  tool  designer  must 
also  master  the  subject  of  trigonometry.  Now,  as  a  matter 
of  fact,  this  study  is  not  half  as  formidable  as  its  name 
implies:  In  fact,  any  man  who  is  mathematically  Inclined 
should  become  fairly  proficient  in  a  few  months'  study. 
Briefly   described,   trigonometry   is   the  science  of  measuring 
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the  sides  and  angles  of  triangles  and  ascertaining  the  relations 
between  them  by  certain  parts  which  are  given,  namely:  the 
tangent,  cotangent,  sine,  cosine,  secant  and  cosecant.  A 
knowledge  of  these  parts,  together  with  the  tables  of  trigo- 
nometric functions,  such  as  are  found  in  Maciiineut'r  Hand- 
i;ooK,  is  all  that  is  required  to  solve  the  ordinary  right-angle 
problems  that  confront  the  tool  designer.  A  working  knowl- 
edge ot  square  root  is  also  quite  essential.  Cube  root,  how- 
ever, is  seldom  used  by  the  tool  designer,  as  he  rarely  has 
occasion  to  deal  with  the  third  power  of  numbers.  As  a 
matter  of  fact,  ninety  per  cent  of  the  tool  designers  of  today 
cannot  solve  problems  in  cube  root  offhand  because  they  are 
rusty  on  the  subject  owing  to  lack  of  practical  application. 
A  knowledge  of  algebra  and  logarithms  sometimes  proves  of 
value  to  the  tool  designer,  but  this  is  not  absolutely  essential. 
The  writer's  advice  to  the  embryo  tool  designer  is  to  leave 
these  subjects  strictly  alone  until  he  has  mastered  ordinary 
arithmetic  and  simple  trigonometry;  otherwise  confusion  is 
sure  to  result,  or,  to  use  the  shop  man's  favorite  expression, 
he  will  get  completely  "balled  up." 

How  is  the  toolmaker  to  obtain  employment  at  tool  designing 
after  he  has  become  proficient  in  drawing  and  mathematics? 
Now  this  is  where  the  real  rub  comes  in.  About  the  first 
(juestion  invariably  asked  is:  "What  experience  have  you 
liad?"  This  is  where  the  man  must  work  out  his  own  salva- 
tion— it  is  up  to  him  and  to  him  alone.  As  a  matter  of  fact, 
there  are  only  two  avenues  open:  the  toolmaker  must  either 
state  tliat  he  is  an  experienced  draftsman,  or  say  frankly 
that  he   has   had   no   practical   drafting-room   experience. 

The  better  way  is  for  the  aspirant  to  stick  to  the  'truth 
and  endeavor  to  convince  the  chief  draftsman  that  he  under- 
stands the  subject  of  tool  designing  and  only  wants  an  oppor- 
tunity to  prove  his  worth.  Sooner  or  later  he  will  find  some 
one  who  will  be  willing  to  take  a  sporting  chance  and  try 
him  out.  To  be  sure,  he  will  have  to  start  at  a  low  rate,  but 
after  he  has  had  a  year  or  so  of  that  mystic  "experience"  he 
will  gradually  advance  as  he  acquires  practical  knowledge. 

There  are  many  who  claim  that  the  shop  man  never  makes 
a  good  tool  designer,  but  there  is  no  sound  argument  to  sub- 
stantiate this  claim.  The  fact  is  that  about  fifty  per  cent  of 
the  tool  designers  of  the  present  are  practical  toolmakers. 
Now,  what  man  has  done  he  can  do  again,  thus  it  is  up  to 
the  toolmaker  to  improve  his  spare  time.  He  must  realize 
that  no  one  is  coming  to  offer  him  a  better  position  on  a 
silver  platter,  so  to  speak;  it  all  depends  on  himself.  He 
must  first  fit  himself  for  advancement  and  then  devote  all 
liis  energies  to  attaining  success. 
*     *     * 

SHELBY  STEEL   TUBING   FOR   DIFFER- 
ENTIAL BEARINGS 

steel  tubing  is  rapidly  taking  the  place  of  solid  stock  that 
has  been  bored  out,  for  various  manufacturing  purposes.  This 
is    especially    true    in    the    case    of    hollow    shafts,    bushings, 
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Tig,   2.     Boring   TubiDff  for  Bashings 

sleeves,  etc.,  that  are  made  to  close  dimensions,  as  the  lengths 
of  tubing  can  be  used  as  blanks  to  be  machined  to  the  required 
accuracy.  The  convenience  of  being  able  to  obtain  tubing  of 
varying  external  and  internal  diameters  and  different  thick- 
nesses of  walls  is  leading  to  its  use  for  many  products  that 
were  formerly  made  from  solid  stock  w^ith  a  great  expenditure 
of  machining  time  and  waste  of  stock. 

The  Brown-Lipe-Chapin  Co.,  Syracuse.  N.  Y.,  uses  Shelby 
steel  tubing  for  making  bushings  for  differential  gear  hous- 
ings. The  illustrations  show  how  the  tubing  is  used  for  this 
purpose.  As  shown  in  Fig.  2,  it  is  first  cut  to  lengths  long 
enough  to  make  the  bushings.  Then  these  pieces  are  bored 
out  to  give  the  proper  internal  diameter  for  the  force  fit  that 
must  hold  them  to  the  differential  gear-case.  They  are  also 
turned  on  the  outside  in  order  to  remove  the  scale  and  bring 
them  to  approximately  the  finished  diameter  before  being 
hardened. 

After  the  bushings  have  been  hardened,  they  are  forced  over 
the  hubs  on  the  differential  cases  on  a  regular  power  forcing 
press,  as  shown  in  Fig.  1.  The  gear-cases  with  the  bushings 
in  place  then  go  to  the  grinding  machine  and  are  ground  on 
the  bushing  surfaces,  enough  metal  being  removed  to  give  the 
required  finish  and  diameter.  It  will  be  readily  appreciated 
that  this  method  of  using  pieces  of  tubing  for  these  bush- 
ings results  in  lowering  the  manufacturing  cost  considerably. 

C.  L.  L. 

AVIATION  AS  A  SPORT 
Aviation  as  a  sport  has  not  yet  attracted  many  in  America, 
but  after  the  European  war  it  is  likely  to  develop  rapidly  and 
become  very  popular.  The  aeroplane  has  been  developed  to  a 
stage  that  few  fully  appreciate.  Speeds  of  100  miles  an  hour 
aio  common,  and  120  to  130  miles  are  not  exceptional.  Devices 
for  maintaining  equilibrium  contribute  to  safety,  and  depend- 
able engine  and  wing  construction  has  made  aviation  almost 
as  safe  as  automobiling.  Not  only  will  aviation  become  a 
sport,  but  eventually  the  aeroplane  will  become  a  recognized 
means  of  commerce  for  carrying  mail,  express  packages  and 
high-class  freight.  One  of  the  devices  for  making  aviation 
more  popular  as  a  sport  is  the  Turner  aviaphone,  which  makes 
conversation  possible  in  mid-air.  This  instrument  consists  of 
a  helmet  or  cap  with  a  telephone  transmitter  that  is  worn 
by  each  occupant  of  the  car.  'VN'ithout  such  means  it  ig  prac- 
tically impossible  for  the  pilot  and  his  passengers  to  converse 
while  in  the  air  owing  to  the  noises  made  by  the  propeller 
and  engine,  but  with  the  aviaphone.  conversation  is  easy; 
this  contributes  to  the  comfort,  enjoyment  and  safety  of 
aviation. 
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THREAD   MILLING  IN   THE   LATHE 

BY    E.  T.  SPIDY" 

The  unusual  demand  for  machinery  for  threading  shrapnel 
and  high-explosive  shells  which  has  existed  for  the  past  year 
and  a  half  has  made  it  necessary  to  devise  special  means  of 
thread  milling,  and  the  following  article  describes  the  way 
in  which  several  engine  lathes  were  successfully  adapted  for 
this  kind  of  work  so  that  an  output  was  secured  equivalent 
.to  that  of  machines  especially  designed  for  thread  milling. 
While  the  description  applies  to  the  milling  of  threads  in 
shells,  the  same  method  and  equipment  could  be  used  in  thread 
milling  a  variety  of  other  classes  of  work. 

The  engine  lathes  used  were  standard  18-inch  machines 
that  were  in  good  condition  and  had  lead-screws  of  a  high 
degree  of  accuracy.  One  of  the  machines  is  shown  set  up  in 
Pig.  1,  and  the  chuck  in  which  the  work  is  held  is  shown  in 
detail  in  Fig.  2.  The  chuck  consists  of  a  hollow  body  which 
is  secured  onto  the  lathe  spindle  and  finished  after  being  set 
up  in  position.  The  cone  on  the  inside  provides  for  centering 
one  end  of  the  shell,  and  tightening  the  nut  at  the  front 
brings  the  shell  into  accurate  alignment  with  the  lathe  spin- 
dle. The  overhanging  weight  of  the  chuck  is  supported  by  a 
steadyrcst  of  the  form  shown  at  A  In  Fig.  3;  the  steadyrest 
has  a  three-point  bearing  with  brass  screws  to  provide  means 
of  compensating  for  wear. 

The  cross-slide  on  the  lathe  carriage  was  removed  and  a 
special  fixture  B,  Pig.  3,  was  substituted  to  carry  the  milling 
cutter.  The  thread 
milling  fixture  is  pro- 
vided with  an  ad- 
justable stop  for  set- 
ting it  to  mill  threads 
of  the  required  depth 
without  making 
measurements.  The 
milling  spindle  is 
driven  by  a  2Vi-incli 
belt,  at  a  speed  of 
200  revolutions  per 
minute,  power  being 
taken  from  a  special 
pulley   on   the  coun- 
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led   for  holding  Shell  on  Kacbine  ihown  in 
Fi(.   1 


screw  tightened.  The  milling  cutter  is  next  set  in  motion 
and  run  into  the  recess  by  the  carriage  handwheel,  after  which 
the  lead-screw  nut  is  locked  and  the  cutter  drawn  close  to  the 
bottom  of  the  recess  by  turning  the  handwheel  at  the  end  of 
the  lead-screw. 

When  the  bottom  of  the  recess  is  reached,  the  handwheel 
is  reversed  until  the  backlash  has  been  taken  up,  after  which 
the  feed  is  started  and  the  milling  cutter  fed  Into  the  work 
to  the  correct  depth.  The  headstock  and  shell  are  now  started 
rotating  by  means  of  a  second  belt  shifter  on  the  countershaft, 
and  one  complete  revolution  of  the  work  flnlsbes  the  milling 
operation.  The  cutter  is  then  drawn  out  of  the  recess  and 
the  shell  removed  from  the  chuck.    The  entire  operation  does 

not    take    two    min- 


Flg.    3.      Steadyrest   for   supporting   Work;    and   Sectional   View   through  Hilling  Fixture 


tershaft,  fitted  with  a  belt  shifter.  One  machine  had  this  mill- 
ing fixture  attached  to  the  cross-slide  so  that  the  turret  and 
tools  were  retained  for  cutting  the  recess  in  the  base  of  the 
shell  preparatory  to  milling  the  thread;  but  experience  gained 
with  both  types  of  equipment  showed  that  the  best  results 
were  obtained  by  having  the  machines  devoted  entirely  to  the 
thread  milling  operations. 

The  lead-screw  and  regular  locking  clamp  on  the  carriage 
are  used  to  transmit  feed  to  the  cutter,  and  a  handwheel  was 
attached  to  the  end  of  the  screw  to  facilitate  taking  up  back- 
lash in  the  clamp.  Suitable  pulleys  were  arranged  on  the 
countershaft  to  drive  the  headstock  through  the  back-gears  at 
a  speed  of  IVi  revolution  per  minute.  In  cutting  a  thread 
in  the  base  recess,  the  shell  is  placed  in  the  chuck  and  the 


lOS   Walnut   St..    Wlnnlp. 


Lntho  equipped   with   Special   Fixture   for   performing 
Thread   Milling  Operation  on  Shells 


utes  from  the  time 
the  shell  is  picked 
up  from  the  floor  un- 
til it  is  put  back 
with  the  thread 
milled.  The  same 
method  is  applicable 
in  milling  the  thread 
in  the  nose  of  the 
shell  except  that  the 
chuck  must  be  of  a 
slightly  different 
shape.  The  cost  of 
adapting  a  lathe  for 
handling  thread  milling  operations  in  this  way  Is  small,  and 
the  lathe  may  be  easily  changed  back  for  handling  the  usual 
classes  of  lathe  work.  This  may  be  of  suggestive  value  to 
shops  where  thread  milling  machines  are  not  available. 

•  •     • 

SCLEROSCOPE  AND  BRINELL  HARDNESS 

TESTS  OF  CUTTING  TOOLS 
In  a  paper  read  before  the  Iron  &  Steel  Institute,  Sheffield, 
England,  Prof.  J.  O.  Arnold  states  that  after  a  prolonged  series 
of  experiments  it  has  been  clearly  determined  that  the  Brinell 
and  scleroscope  numbers  registered  by  hardness  tests  do  not 
give  any  approximate  measurement  as  to  their  cutting  effi- 
ciency in  the  lathe.  It  was  also  determined  that  the  efficiency 
of  a  lathe  tool  depends  entirely  on  the  thermal  stability  of 
the  simple  or  compound  hardenites  in  the  hardened  steel.  A 
Brinell  or  scleroscope  test  is  a  valuable  means  of  rapidly 
determining  the  elasticity  of  structural  steels,  but  is  ab- 
solutely valueless  for  making  estimates  of  the  varying  thermal 
stabilities  of  the  hardenites  which  mainly  determine  lathe 
efficiency  in  high-speed  cutting  tools.  One  peculiar  con- 
dition found  in  making  these  tests  was  that  with  the  various 
types  of  tools  tested,  the  maximum  efHciency  was  obtained  at 
the  second  grinding,  and  when  these  tools  were  run  with  the 
point  at  a  red  heat  the  breakdown  took  place  about  five  min- 
utes after  the  point  began  to  pet  red-hot. 

•  •     * 

"ESCO"  GROOVING  MACHINE 
The  selling  rights  of  the  "Esco"  grooving  machine  described 
In  the  June  number  have  been  turned  over  by  the  Waico  Mfg. 
Corporation,  Providence,  R.  I.,  to  F.  G.  Street,  60  Broadway 
New  York  City. 
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STANDARDS    USED    BY    GENBEAL    ELECTRIC    CO. 


BY   R.  F.  POHLBt 


STUDS  are  used  in  jig  design  for  locating  work  with 
holes  in  it.  Table  I  shows  a  recommended  form  of 
stud.  C-washers,  Table  III,  are  used  in  connection  with 
threaded  studs  for  clamping.  When  in  use,  the  work  is  passed 
over  the  head  of  the  clamping  screw  or  nut.  The  C-washer  is 
placed  on  the  work  and  the  screw  or  nut  tightened.  This 
form  of  clamping  device  is  often  replaced  by  so-called  "wrench 
nuts"  and  "slip  nuts." 


•  The  tntilos  of  stondarde  given  In  this  article  embody  the  practice  of  the 
General  Kkctrle  Co.,  at  I.ynn,  Masa.  These  standards  have  been  developed 
for  the  company  by  H.  K.  Pohle,  who  Is  In  charge  of  the  tool  deslinlne 
department.  ••      • 

t  Address:  General  Electric  Co.,  Lynn,  Mass. 
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TABLE  III.     C-WASHERS 


%  to  1% 
%  to  1% 
1  to  1% 
IVs  to  1% 
1%  to  2 
11/4   to  2  V. 


Machinery 


TABLE  V. 

WRENCH  NUTS 
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Nuts  Used  In  Jig  Desiifn 
A  number  of  special  nuts  are  used  in  Jig  design.  The 
wrench  nut,  Table  V,  is  a  rapid  clamping  device  giving  excel- 
lent service.  Its  use  for  quick  clamping  is  almost  unlimited. 
In  cases  where  the  work  is  passed  over  a  stud  and  usually 
clamped  by  a  C-washer  under  an  ordinary  nut,  it  will.be  found 
much  better  to  use  the  wrench  nut  than  the  C-washer.  Slip 
nuts  are  made  in  three  styles,  as  shown  in  Tables  VII,  IX, 
and  XI.     They  are  used   for  purposes  similar  to  those  for 
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TABLE  IV.     STRAP  WASHERS 
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TABLE  VI.    SHOULDER  STUDS 
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TABLE  VII.     KNURLED  SLIP   NUTS 
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TABLE  IX.    HEXAGON  SLIP  NUTS 


TABLE  X.    HAND  NUTS 
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which  the  wrench  nut  is  employed,  but  are  applicable  to 
work  of  smaller  dimensions,  or  where  it  is  not  possible  to 
obtain  the  required  swing  for  the  handle  of  the  wrench  nut. 
The  clamping  cap,  Table  VIII,  is  used  similarly  to  the  wrench 
nut  and  slip  nut,  but  is  only  employed  when  the  other  forms 
cannot  be  used,  because  It  is  more  expensive  to  make. 


The  standards  for  Jig  details  that  are  given  in  this  and 
preceding  articles  will,  no  doubt,  be  found  valuable  by  design- 
ers of  jigs  and  flstures,  because  the  tabulated  arrangement 
saves  the  designer  the  trouble  of  deciding  upon  proper  pro- 
portions in  each  case,  and  insures  uniformity  throughout  lh« 
whole  line  of  Jig  and  fixture  designs. 
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ATTACHING   FIBER  FACING   TO   A 
FRICTION   RING 

To  mount  a  tough,  springy  strip  of  sheet  fiber  on  the  face 
of  a  friction  ring  is  one  of  the  meanest  jobs  that  come  to  a 
machine  shop.  It  is  hard  to  make  the  fiber  lie  flat  against  the 
face  of  the  ring  long  enough  to  drill  and  tap  the  holes  for  the 
attaching  screws.  These  friction  rings  (one  of  which  is  shown 
at  the  left-hand  side  of  the  Illustration)  are  about  8  inches 
diameter  with  a  1-inch  face.  The  old  method  of  doing  the 
work  was  to  clamp  one  end  of  the  strip  In  position,  drill  and 
tap  the  first  hole,  put  in  the  screw  and  then  move  the  clamp 
to  a  second  location  and  repeat  the  operation.  It  will  be  seen 
that  this  was  a  troublesome  job,  as  sixteen  screws  are  used 
to  attach  one  facing,  and  not  over  three  rings  could  be  faced 
per  day  of  ten  hours. 

At  the  plant  of  the  New  Britain  Machine  Co.,  New  Britain, 
Conn.,  through  whose  courtesy  the  illustration  is  shown,  the 
job  is  handled  in  a  Turner  turret  drill.  On  the  table  of  this 
machine  is  a  simple  fixture,  consisting  of  a  drum  over  which 
the  friction  ring  fits  and  an  indexing  fixture  to  permit  of 
turning  the  ring  successively  to  the  sixteen  positions  required 
for  drilling.  After  the  first  hole  has 
been  drilled,  tapped  and  the  screw  en- 
tered, the  fiber  strip  Is  wound  around 
the  drum  and  under  the  roll  that  may 
be  seen  at  the  right.  This  keeps  the 
fiber  strip  against  the  disk,  and  it  is 
unnecessary  to  use  clamps  that  obstruct 
the  working  space.  By  means  of  the 
crank  on  the  pinion  shaft,  the  pinion 
and  the  drum  to  which  it  is  geared  are 
rotated  and  the  indexing  is  performed. 

After  the  drum  has  been  indexed  to 
bring  the  location  of  a  screw-hole  under 
the  drilling  spindle,  a  bushing  plate 
that  may  be  seen  at  the  rear  of  the 
fixture  is  swung  over  into  position,  and 
with  the  first  spindle  of  the  four-spindle 
machine,  the  tap  drill  is  guided  through 
the  fiber  strip  and  the  ring.  The  sec- 
ond spindle  of  the  machine  is  now  in- 
dexed, and  this  brings  into  line  a  tool 
that  countersinks  the  hole  for  the  flat- 
head  screw;  the  third  spindle  (which 
is  the  one  shown  in  the  illustration) 
carries  the  tap  for  tapping,  and  the 
fourth  spindle  carries  a  center  into 
which  the  screwdriver  in  front  of  the 
fixture  is  inserted  for  guidance,  and  the  S-32  screw  is  driven 
in  by  hand. 

How  well  the  fixture  works  may  be  judged  from  the  fact 
that  the  production,  which  by  the  old  method  was  only  three 
rings  per  day,  has  been  increased  to  twelve  rings  per  day 
by  the  use  of  this  fixture.  C.  L.  L. 

*     *     * 

SHELBY   TUBING   FOR   TEXTILE 
MACHINERY 

The  great  variety  of  sizes  and  shapes  in  which  seamless 
steel  tubing  is  made  today  has  resulted  in  its  use  in  lines  of 
manufacture  where  seamed  tubing  has  formerly  been  em- 
ployed. One  of  these  instances  is  its  use  as  bodies  of  tube 
frames  for  carpet  looms  made  by  the  American  Warp  Drawing 
Machine  Co.,  Boston,  Mass. 

Fig.  1  shows  one  of  these  tube  frames  assembled,  and  in  the 
foreground  is  the  length  of  tubing  used  as  a  basis  in  making 
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this  frame.  In  every  carpet  loom  there  are  from  200  to  700 
of  these  tube  frames,  the  number  depending  upon  the  style 
and  size  of  carpet  being  manufactured.  The  tube  is  rectangu- 
lar in  form,  with  one  edge  rounded,  and  measures  approxi- 
mately three-fourths  Inch  wide  by  one  inch  thick.  The  stock 
is  steel,  20  gage.  These  lengths  of  tube  vary  from  16%  inches 
to  27  inches,  and  in  each  there  are  a  large  number  of  slots 
in  which  the  steel  guides  are  inserted,  as  may  be  seen  in  the 
illustration.  The  tube  frame  shown  is  27  inches  long  and  is 
provided  with  190  slots. 

It  was  formerly  the  practice  to  use  a 
tube  bent  from  flat  stock  and  electri- 
cally welded  along  the  seam  as  shown 
in  Fig.  2.  This  form  of  tube,  however, 
was  not  satisfactory,  as  the  seam  would 
not  hold  in  action.  The  slots,  of  course, 
weaken  the  tube,  but  the  seam  weakens 
it  still  more.  Not  only  does  a  seamed 
tube  lack  the  necessary  strength,  but  it 
does  not  have  the  stiffness  inherent  in 
a  drawn  tube  because  of  its  method  of 
manufacture. 

Shelby  seamless  steel  tubing  was  tried 
on  this  job  with  remarkable  results,  and 
Fig.  3  shows  a  section  made  in  this  way. 
In  making  the  tube-drawing  dies,  one 
corner  of  the  section  was  drawn  with  a 
larger  radius  than  the  others  to  con- 
form to  the  design  of  the  tube  frame. 
Not  only  is  the  drawn  tube  much  stiffer 
than  the  seamed  tube,  but  under  the 
real  test  of  use  in  the  loom  there  is 
no  springing  or  twisting,  and  the  life 
of  the  tube  frame  is  Increased  several 
hundred  per  cent.  C.  L.  L. 


Fig.   1.     Tube  Frame  for  Carpet  Loom  and  a  Length  of  Tube 


COST  OF  CONCRETE  BUILDINGS 
In  an  address  before  the  Real  Estate  Exchange  of  Cin- 
cinnati, Ohio,  W.  P.  Anderson,  president  of  the  Ferro  Con- 
crete Construction  Co.  of  Cincinnati,  gave  some  figures  on 
the  cost  of  reinforced  concrete  buildings.  While  it  is  true 
that  many  items  included  in  the  cost  of  such  buildings  will 
vary,  Mr.  Anderson  took  as  a  basis  for  his  estimate  a  plain 
structure  with  no  exterior  decorations  and  included  the  princi- 
pal items  which  make  up  the  cost,  such  as  walls,  windows, 
floors,  floor  finish,  stairs,  toilets  and  plumbing  fixtures.  The 
costs  of  excavation,  heating,  lighting,  and  elevators  vary  so 
widely  that  they  are  omitted  from  the  estimate. 

The  assumed  load  on  the  floors  is  150  pounds  per  square 
foot  with  column  spacing  about  IS  feet  center  to  center  and 
story  height  about  12  feet.  Mr.  Anderson  estimated  the  base 
cost  of  a  building  50  by  50  feet  as  about  J1.55  per  square  foot 
of  floor  area;  if  the  building  is  50  by  100  feet,  the  cost  would 
bo  reduced  to  $1.20;  if  50  by  150.  it  would  be  $1.12;  and  if  50 
by  200,  it  would  be  $1.07.  In  all  these  cases  the  building  is 
assumed  to  be  from  four  to  ten  stories  high.  A  three-story 
building  would  cost  somewhat  more,  but  the  difference  would 
be  slight.  A  two-story  building  would  cost  from  10  to  12  per 
cent  more  than  these  figures,  and  a  one-story  building  from 
12  to  20  per  cent  more.  A  decrease  in  the  width  of  the  build- 
ing would  increase  the  cost  so  that  for  a  width  of  25  feet  In- 
stead of  50,  the  unit  cost  would  be  from   35  to  45  per  cent 
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more  and,  on  the  other  hand,  if  the  widths  are  increased,  the 
cost  would  be  correspondingly  decreased. 

The  effect  of  increasing  or  decreasing  the  floor  load  depends 
on  the  height  of  the  building.  Obviously,  there  would  be 
practically  no  tliange  in  a  one-story  building,  as  the  load 
comes  directly  on  the  ground.  In  a  six-story  building,  the 
decrease  in  cost  tor  a  75-pound  load  per  square  foot  would  be 
about  twelve  cents  per  square  foot  of  floor  space.  This  figure 
would  also  about  equal  the  increase  in  cost  if  the  live  load 
were  doubled.  The  effect  on  the  cost  of  varying  the  column 
spacing  is  not  great.  When  columns  are  spaced  about  15  feet 
apart  the  cost  is  about  six  per  cent  greater  than  when  spaced 
25  feet  apart  both  ways. 

In  giving  these  estimates  of  costs  for  reinforced  concrete 
buildings,  Mr.  Anderson  allowed  two  stairways  and  one  ele- 
vator tower  for  a  building  under  150  feet  in  length,  and  two 
stairways  and  two  elevator  towers  for  greater  length.  Two 
plumbing  fixtures  per  floor  are  allowed  for  the  first  5000 
square  feet.  No  allowance  was  made  for  any  interior  par- 
tition work  except  that  which  is  necessary  around  stairs,  ele- 
vator shafts  and  toilets.  The  percentage  of  window  area  to 
wall  area  would  have  but  little  effect  on  the  unit  cost  of  the 
building.  In  calculating  these  estimates  a  steel  sash  window 
with  ordinary  glass  was  used;  if  wire  glass  were  found  neces- 
sary, the  cost  would  be  considerably  more  than  for  a  plain  wall. 


WELDING   HIGH-SPEED   STEEL   BLOCKS 
TO   TOOL  STEEL  SHANKS* 

Owing  to  the  high  price  of  tungsten,  high-speed  steel  has 
reached  an  almost  prohibitive  price,  and  many  large  manufac- 
turers have  either  adopted  the  method  of  using  high-speed 
steel  bits  in  tool-holders  or  welding  them  to  tool  steel  shanks. 
Manufacturers  of  electric  welding  machines  have  been  called 
upon  to  supply  machines  for  this  purpose,  and  have  been  doing 
this  work  in  their  own  shops  to  some  extent.  The  work 
handed  to  them  In  many  cases  shows  a  lack  of  knowledge  of 
the  requirements  which  must  be  met  if  a  satisfactory  weld  is 
to  be  made.  It  is  essential,  in  resistance  welding,  to  have  the 
work  clean  and  free  from  scale;  and  in  making  a  butt-weld 
the  cross-sectional  area  of  the  two  pieces  must  be  nearly  equal. 

An  example  which  illustrates  this  point  is  shown  at  A  in 
the  accompanying  illustration.  One  manufacturer  sent  a  large 
batch  of  machine  steel  shanks  in  to  have  high-speed  steel  tips 
welded  to  them,  and  thinking  that  it  was  necessary  to  have 
the  tool  rough-formed  to  shape,  he  beveled  it  on  the  front  end 
as  shown,  and  provided  a  seat  for  the  block.  To  weld  a  tool 
of  this  shape  is  practically  impossible,  because  the  smallest 
section  is  that  lying  next  to  the  electrode  a.  It  is  practically 
impossible  to  get  a  welding  heat  between  the  two  pieces,  as 
the  greatest  point  of  resistance  is  between  the  electrode  o  and 
the  smallest  section  of  the  piece.  The  correct  way  to  prepare 
the  blank  is  shown  at  B,  where  it  will  be  seen  that  the  cross- 
sectional  area  of  the  block  and  shank  are  equal. 

Another  condition  which  makes  welding  difllcult  is  shown 
at  C.  Here  the  manufacturer  thought  he  would  increase  the 
strength  of  the  weld  by  leaving  a  rib  6  to  back  up  the  tool  and 
resist  the  cutting  action.  With  a  holder  or  shank  formed  in 
this  manner,  it  is  a  difflcult  matter  to  get  the  block  and  holder 
to  weld  at  the  points  c  as  indicated.  It  also  takes  longer  to 
make  a  weld  because  of  the  danger  of  burning  the  parts,  due 
to  unequal  heating,  caused  by  the  difference  In  the  cross- 
sectional  area  of  the  two  pieces. 

The  easiest  and  quickest  way  to  make  a  satisfactory  weld 
is  shown  at  D.  Here  the  lower  surface  of  the  high-speed  steel 
block  is  provided  with  a  series  of  points  or  projections.  These 
points  localize  the  current  and  permit  an  equal  temperature 
to  be  obtained.  The  current  and  time  consumed  in  making 
the  weld  is  also  much  less  than  when  the  block  and  holder  are 
provided  with  plain  surfaces. 

Another  point  that  has  troubled  many  manufacturers  con- 
templating the  use  of  electric  welding  machines  for  this  work 


is  which  type  of  welding  machine  is  the  most  suitable;  that  is, 
a  butt-welding  or  a  spot-welding  machine.  Now,  as  far  as  the 
welding  of  high-speed  steel  bits  is  concerned,  either  a  spot-  or 
butt-welder  can  be  used.  The  butt-welder,  however,  has  the 
advantage  over  the  spot-welder  in  that  it  is  constructed  so 
that  a  greater  pressure  between  the  electrodes  can  be  obtained. 
Furthermore,  it  Is  more  accessible.  The  machine  to  purchase 
for  the  work,  however,  depends  to  a  great  extent  upon  the 
product  of  the  manufacturer.  For  instance,  a  manufacturer 
whose  product  consists  chiefly  of  light  work  and  sheet  metal 
parts  should  purchase  a  spot-welder,  whereas  the  manufacturer 
of  fairly  heavy  machinery  should  purchase  a  butt-welding  ma- 
chine, because  he  can  generally  find  other  work  for  the  weld- 
ing machine  to  do,  such  as  welding  bolts,  tie-rods,  etc.  The 
type  of  machine  also  depends  upon  the  size  of  the  tools  to  be 
welded.    For  welding  large  lathe  tools,  a  butt-welder  should 
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be  used,  while  for  welding  small  bits,  ■'Ji-inch  square,  etc.,  a 
spot-welder  can  be  employed  to  advantage. 

One  of  the  difficulties  encountered  in  welding  high-speed 
steel  tips  to  tools  is  that  of  getting  the  correct  relation  be- 
tween pressure,  current  and  time.  The  current  and  time  are 
more  easily  ascertained  than  the  pressure  required,  and  it 
takes  considerable  experience  to  know  when  the  two  materials 
should  be  brought  together.  Another  point  that  many  manu- 
facturers overlook  is  that  the  physical  properties  of  high-speed 
steel  and  tool  steel  are  so  different  that  severe  strains  are  set 
up  unless  the  pieces  are  heat-treated  before  they  have  a  chance 
to  cool  down  from  the  electric  welding  heat.  The  electric 
welding  in  this  case,  therefore,  should  be  done  near  a  furnace 
where  heat-treatment  can  be  accomplished,  so  that  the  greatest 
efficiency  can  be  obtained  from  the  tool.  If  it  is  not  heat- 
treated  directly  after  welding,  the  high-speed  steel  bit  will 
develop  severe  surface  cracks  and  its  structure  will  be  greatly 
weakened.  It  has  been  found  by  experiment  that  tool  steel 
shanks,  although  more  costly,  give  better  results  than  thos« 
made  from  low-carbon  steel.  D.  T.  H. 

•     •     • 

In  August,  1908,  the  Ford  Motor  Co.  of  Detroit,  Mich.,  turned 
out  its  first  model  T  type  of  touring  car,  and  until  January, 
1916,  bad  turned  out  exactly  1.000.000  model  T  touring  cars. 
In  the  month  of  March  alone,  this  company  turned  out  5S.329 
automobiles.  Figuring  on  the  total  length  of  the  Ford  car  aa 
twelve  feet,  up  to  January,  1916,  the  company  had  turned 
out  enough  cars  to  reach  from  New  York  to  Salt  Lake  City. 
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BALL   BEARINGS  FOR   MOTOR-GENER- 
ATOR SETS 

The  motor-generator  set  of  282-ton  electric  locomotives  now 
operating  on  the  Chicago,  Milwaukee  &  St.  Paul  Railway, 
which  provides  low-voltage  current  for  the  control  and  other 


Fig.    1, 

auxiliaries,  consists  of  a  3000-volt  direct-current  series  motor, 
having  a  double  winding  and  two  commutators  for  operating 
In  series  at  3000  volts,  a  small  generator  for  furnishing  con- 
trol current  at  125  volts,  a  120-volt  generator  furnishing  cur- 
rent for  regeneration  and  for  charging  storage  batteries  on 
passenger  cars,  and  a  blower  of  13,000  cubic  feet  capacity  for 
ventilating  the  main  driving  motors.     It  is  also  used  in  con- 


Fig.  2.     Radial  and  Double-thrust  Bearings 

nection  with  regeneration  on  down  grades,  for  lighting  the 
locomotive  interior,  and  for  supplying  the  low-voltage  incan- 
descent headlight  which  takes  current  from  collector  rings 
at  one  end  of  the  set. 

The  shaft  upon  which  the  revolving  element  is  carried  is 
supported  by  two  S.  K.  F.  radial  ball  bearings,  as  shown  in 
Fig.  1,  and  is  protected  from  shocks  due  to  end  thrust  by  a 
double-thrust  ball  bearing,  as  shown  in  Fig.  3.     The  set  is 


installed  longitudinally  in  the  locomotive  cab  and  the  thrust 
bearing  takes  up  shocks  incident  to  switching  and  train 
handling.  This  bearing  has  a  capacity  of  over  5000  pounds 
at  the  normal  speed  of  the  set.  The  construction  of  the  radial 
and  thrust  bearings  is  shown  in  Fig.  2;  the  outside  diameter 
of  the  radial  bearing  is  a  little  over  10  inches,  the  bore  is  4.7 
inches,  and  the  weight,  33.5  pounds.  The  balls  and  races  are 
made  of  Swedish  crucible  steel,  and  the  ball  retainers  are 
of  bronze. 

•     *     * 

ENCOURAGING  THRIFT 
The  Rockefeller  Motor  Co.,  Cleveland,  Ohio,  builder  of  engine 
lathes  and  spring-making  machinery,  encourages  its  employes 
to  make  weekly  deposits  in  the  savings  bank  by  the  use  o( 
the  pay  envelope  shown 
in  Fig.  1.  The  upper 
part  is  filled  in  with  the 
date,  the  number  of  the 
employe,  his  name  and 
the  amount  paid.  Thi.'s 
record  is  solely  for  the 
information  of  the  em- 
ploye himself  and  may 
be  torn  off  on  the  per- 
forated line.  The  lower 
part  is  good  for  one  dol- 
lar on  deposit  when  an- 
other dollar  is  deposit- 
ed, and  constitutes  the 
bank's  voucher  as 
shown  in  Fig.  2.  Thus 
the  thrifty  employe  may 
accumulate  deposits  of 
two  dollars  weekly  or 
$104  yearly  by  deposit- 
ing only  one  dollar  a 
week.  Over  90  per  cent 
of  the  employes  have 
become  depositors  since 
the  scheme  was  adopted, 
which  speaks  well  for 
the  plan. 
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Envelope    used    by   the    Rocke- 
feller Motor  Co.    to   promote  the 
Savin;  Habit 


MACHINE  FOR  PLANTING  TREES 
A  machine  that  plants  from  ten  to  fifteen  thousand  forest 
tree  seedlings  a  day  is  now  being  used  at  the  Letchworth 
Park  Forest  and  Arboretum  in  Wyoming  County,  New  York. 
Previously  the  planting  has  been  done  by  hand  at  the  rate 
of  twelve  to  fifteen  hundred  trees  each  day  per  man.  The 
machine  was  designed  to  set  out  cabbage  and  tomato  plants, 
but  works  equally  well 
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Fig.    3.      Diagram   ihowing   Mounting   of   Motor-generator   Sets 


with  trees.  It  is  about 
the  size  of  an  ordinary 
mowing  machine  and  is 
operated  by  three  men 
and  two  horses.  One 
man  drives  the  team 
while  the  other  two 
handle  the  seedlings. 
The  machine  makes  a 
furrow  in  which  the 
trees  are  set  at  any  de- 
sired distance  apart, 
and  an  automatic  device 
indicates  where  they 
should  be  dropped.  Two 
metal-tired  wheels  rnU 
the  dirt  firmly  down 
around  the  roots.  Two 
attachments  make  it 
possible  to  place  water 
and  fertilizer  at  the  roots  of  each  seedling.  Another  attach- 
ment marks  the  line  on  which  the  next  row  of  trees  is  to  be 
planted.  This  is  another  example  of  our  native  ability  to 
apply  machinery  to  the  accomplishment  of  hand  tasks. 
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SHELL   PRODUCTION   OF   U.  S.  MANU- 
FACTURERS 

The  present  capacity  for  making  sliells  in  the  United  States 
is  approximately  300,000  per  day  with  about  seventy-five  man- 
ufacturers engaged  in  this  business.  A  number  of  concerns 
engaged  in  munition  work  are  increasing  their  output,  while 
others  are  taking  on  orders  for  different  sizes  of  shells.  Fig- 
uring on  seventy-five  manufacturers  with  a  productive  capacity 
of  4000  shells  each  per  day,  would  give  a  production  of 
1,800,000  shells  per  week,  and  at  present  there  are  over  that, 
number  doing  this  class  of  work,  many  of  which  have  a  pro- 
duction of  over  4000  shells  daily,  so  that  the  above  estimate 
can  be  easily  considered  as  conservative. 

The  most  popular  sizes  of  shells  adopted  by  the  foreign  gov- 
ernments at  war  are  3-inch,  4.5-inch,  6-inch,  and  9.2-inch. 
There  are  shells  being  made,  however,  in  the  following  sizes: 
1.0025-inch,  3-inch,  3.29-inch,  4.5-inch,  5.3-inch,  4.96-inch,  6-inch, 
8-inch,  8.656-inch,  9.2-inch,  10-inch,  and  12-Inch.  There  are 
about  five  times  as  many  3-inch  shells  being  made  daily  as 
any  other  size.  Next  in  production  comes  the  4.5-inch,  and 
then  the  6-inch.  Recently  a  large  contract  was  let  for  6-inch 
high-explosive  shells. 

At  the  present  time  there  are  between  sixteen  and  seventeen 
concerns  making  forgings  for  high-explosive  and  shrapnel 
shells,  with  a  combined  production  of  over  300,000  shells  a 
day,  and  at  least  six  of  these  concerns  have  a  capacity  of 
over  20,000  forgings  a  day.  For  the  smaller  sizes  of  shells 
up  to  and  including  6  inches,  some  manufacturers  are  using 
the  bar  stock  method  because  of  the  high  cost  of  forgings. 
Forgings  range  all  the  way  from  8  to  12  cents  a  pound,  and 
at  this  rate  the  bar  stock  method  is  cheaper;  in  fact,  many 
manufacturers  consider  that  a  high-explosive  shell  can  be 
made  cheaper  from  bar  stock  than  from  forgings. 

The  cost  and  the  time  required  for  turning  over  from  the 
production  of  shells  for  foreign  governments  to  those  for  the 
United  States  government  is  a  question  about  which  there 
seems  to  be  some  doubt.  It  can  be  stated,  however,  that  the 
only  changes  necessary  would  be  in  the  tools  and  gages.  As 
regards  the  exterior  finishing  of  the  shell,  practically  the 
only  additional  cost  would  be  that  necessary  for  gages,  while 
for  finishing  the  interior,  new  boring  tools,  reamers,  taps,  etc., 
would  have  to  be  made.  These  changes,  however,  could  be 
made  very  quickly — in  fact,  within  a  month  or  so,  so  that 
the  entire  production  of  300,000  shells  per  day  could  be  turned 
over  to  the  manufacture  of  U.  S.  munitions  in  this  time  If 
it  were  necessary. 

Elizabeth,  N.  J.  A.  B.  H.\zzard 


GRINDING  MAGNETIC  CHUCKS 
The  problem  of  grinding  the  magnetic  chucks  used  on  the 
various  types  of  grinding  machines,  and  especially  those  used 
on  the  Brown  &  Sharpe  surface  grinders  which  are  found  in 
most  up-to-date  tool  departments,  does  not  at  first  glance  pre- 
sent many  difllculties.  but  nevertheless  there  are  few  men 
who  understand  the  method  of  producing  a  true  and  accurate 
surface  on  these  chucks. 

Some  suggestions  for  obtaining  a  surface  that  will  be 
true  when  tested  with  a  knife  straightedge  are  given  In 
the  following.  The  selection  of  the  proper  wheel  is  an  im- 
portant point,  and  the  writer  has  found  the  Norton  Co.'s 
crystolon  wheels,  grain  36.  grade  J,  running  at  5000  feet  per 
minute  (or  2S00  revolutions  per  minute)  for  the  7-inch  wheels 
generally  used  on  these  machines,  to  give  the  best  results. 
With  the  proper  wheel  in  place,  the  machine  is  started  and 
allowed  to  run  for  a  few  minutes  so  that  the  oil  on  the  ways 


and  in  the  bearings  will  be  spread  evenly,  before  the  cut  Is 
started.  Previous  to  this  time,  the  wheel  has  been  trued  up 
with  a  diamond  dresser.  It  is  now  lowered  to  the  surface  of 
the  chuck,  and  a  cut  not  exceeding  0.0005  inch  is  used  for 
roughing  off  the  top  of  the  chuck.  No  attempt  should  be  made 
to  take  a  heavier  cut  than  this,  and  for  the  last  few  cuts,  in 
finishing  the  surface,  not  more  than  0.0001  inch  should  be 
removed. 

It  is  best  to  feed  the  chucks  under  the  wheel  by  hand  rather 
than  by  power,  as  a  cut  at  least  one-half  the  width  of  the  wheel 
face  should  be  taken,  both  fOr  roughing  and  finishing,  and  for 
this  reason  care  should  be  taken  to  true  the  wheel  properly 
before  the  final  finishing  cuts  are  made.  The  wheel  should 
cut  only  on  the  forward  stroke  of  the  machine  or  when  the 
work  is  traveling  against  the  rotation,  and  precaution  should 
be  taken  to  brush  off  the  top  of  the  chuck  before  the  return 
stroke.  This  point  is  important,  because  as  the  wheel  passes 
over  the  chuck  on  its  cutting  stroke,  particles  of  the  cast-iron 
surface  are  removed,  as  well  aa  a  part  of  the  soft  metal  cores 
used  to  separate  the  poles  of  the  magnet.  This  cast-iron  dust 
is  either  thrown  out  Into  the  air  or  settles  back  on  the  face 
of  the  chuck,  while  most  of  the  softer  metal  is  forced  into  the 
pores  of  the  wheel.  If  the  cast-iron  dust  is  allowed  to  remain 
on  top  of  the  chuck,  the  wheel,  riding  over  the  top  of  it  on 
the  return  stroke,  will  force  more  or  less  of  the  dust  into  the 
soft  metal  which  has  already  collected  in  the  pores  of  the 
wheel,  so  that  in  a  few  strokes  it  will  become  so  choked  up 
and  glazed  over  that  on  the  lighter  cuts  it  will  ride  over  the 
surface  of  the  chuck  and  not  cut  continuously.  The  result 
will  be  that  the  chuck  will  tend  to  have  a  "wavy"  surface 
which  can  be  readily  detected  by  applying  a  straightedge  to 
the  surface. 

There  are  two  other  important  points  in  connection  with 
grinding  magnetic  chucks  which  may  be  mentioned  here. 
First,  In  truing  up  a  wheel,  .the  top  of  the  chuck  should  be 
covered  over  with  paper,  so  as  to  prevent  the  particles  of 
abrasive  from  being  driven  Into  the  face  of  the  chuck.  Sec- 
ond, for  removing  particles  that  have  been  driven  into  the 
chuck,  an  oilstone  may  be  passed  lightly  over  its  face,  thus 
leaving  the  surface  clean  and  smooth. 

Jersey  City,  N.  J.  Donaj-D  B.\keu 


TRUING  OILSTONES  WITH  EMERY  CLOTH 
I  have  seen  Instructions  published  for  truing  oilstones,  but 
in  each  case  an  important  point  has  been  omitted.  It  Is  often 
recommended  to  use  emery  cloth  spread  out  on  a  plain  sur- 
face, emery  side  up,  and  rub  the  stone  on  It  until  true.  So 
far  so  good,  but  never  rub  the  stone  on  the  emery  cloth  dry. 
Use  oil  freely.  When  working  with  oil,  the  emery  not  only 
cuts  many  times  faster  than  when  working  dry,  but  it  leaves 
the  surface  of  the  oilstone  in  better  shape  to  cut  freely.  The 
grade  of  emery  cloth  should  vary  with  the  character  of  the 
oilstone.  The  finer  grades  of  cloth  should  be  used  for  the 
fine  stones,  especially  for  finishing.  The  addition  of  grain 
emery  of  about  the  same  grade  as  the  cloth  not  only  prolongs 
the  life  of  the  cloth  but  increases  the  rate  of  cutting.  The 
loose  emery  is  merely  sprinkled  on  the  cloth  as  the  stone  is 
being  rubbed  down.  Those  who  have  never  tried  this  method 
of  truing  oilstones  will  be  surprised  at  the  rate  of  cutting 
obtained  as  well  as  the  excellent  cutting  surface  produced  on 
the  stone. 

With  a  1  by  2  by  6  inch  carborundum  stone,  moderately 
coarse.  I  have  cut  away  high-speed  steel  tools  at  one-fiftieth 
the  rate  an  expert  filer  is  supposed  to  use  in  cutting  away  soft 
steel  when  filing.  I  have  reduced  the  length  of  a  =Vi-inch 
square  high-speed  steel  tool  0.016  Inch   In   five  minutes  with 
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such  a  stone  well  supplied  with  turpentine.  An  expert  filer 
is  supposed  to  reduce  a  1-inch  square  steel  bar,  1  inch  in 
length,  in  one  hour. 

Wilklnsburg,  Pa.  Wir.i.r.\M  S.  Rowei.l 


KEEPING  RECORD  OF  MACHINE  SET-UPS 
In  the  plant  of  the  Frost  Gear  &  Forge  Co.,  Jackson,  Mich., 
a  simple  but  satisfactory  means  is  used  for  keeping  an  exact 
record  of  the  tool  set-up  used  on  any  particular  job.  Before 
the  Job  is  torn  down,  the  camera  is  hung  up  on  a  skyscraper 
attachment  and  a  photograph  is  taken  of  the  tool  set-up 
and  work,  as  shown  in  the  accompanying  illustration.  The 
operations  are  then  indicated  on  the  prints  taken  from  this 
negative  and  the  prints  filed  away.  When  the  same  job  comes 
into  the  plant  again,  a  print  is  handed  over  to  the  foreman. 
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Set-up  of  Tools  for  performing  Second  Operation  on  a  Gear  Blank 

who  gives  it  to  the  workman  for  setting  up  the  machine.  He 
can  tell  at  a  glance  just  where  the  various  tools  go  and  the 
types  of  tools  used  for  the  job,  and  within  a  short  time  has 
the  tools  all  set  up  and  the  machine  in  operation.  This  method 
has  been  found  to  effect  a  great  saving  in  time  in  setting  up 
turret  lathes  in  this  plant.  D.  T.  H. 


MEASURING   THREADED   WORK 

The  following  article  describes  two  methods  that  I  have 
found  useful  in  measuring  the  diameter  of  threaded  work. 
Fig.  1  shows  a  1-inch  micrometer  with  two  1/16-inch  steel 
balls  mounted  in  the  spindle  and  anvil.  In  preparing  the  tool 
in  this  way  I  removed  the  anvil  and  spindle  and  lapped  a  cup 
.shaped  recess  in  each  with  the  rounded  end  of  a  piece  of 
hardened  1/16-inch  drill  rod  hold  in  the  lathe  tailsto<;k  while 
the  work  was  rotated  by  the  spindle.  After  getting  approxi- 
mately the  required  result  in  this  way,  each  recess  was  fin- 
ished by  using  a  ball  held  in  a  split  bushing  mounted  in  the 
tailstock.  The  depth  of  the  recesses  is  such  that  about  three- 
quarters  of  the  diameter  ot  the  ball  is  above  the  surface  of 
the  surrounding  metal. 


Tig.  2.     Convenient  Method  of  measurine  Diam- 
eter of  Threaded  Work  by  Three-wire  Method 


After  the  re- 
cesses had  been 
formed,  I  mag- 
netized the  spin- 
dle and  anvil  by 
drawing  them 
across  the  poles 
of  a  5-inch  horse- 
shoe magnet.  By 
so  doing  provi- 
sion was  made  tor 
holding  the  1/16- 
incb  balls  in  place 
in  the  recesses.  At 
first  thought  one 
is  likely  to  as- 
sume that  when 
measuring  a  tap 
there  would  be  a 
tendency  for  the  balls  to  stick  to  the  tap  owing  to  their  mag- 
netism; but  as  each  ball  only  bears  against  the  tap  at  two 
points,  while  there  is  considerable  surface  in  contact  with  the 
recess,  the  ball  is  held  securely  in  place  and  does  not  give  any 
trouble.  A  micrometer  arranged  in  this  way  can  be  calibrated 
and  used  as  a  regular  thread  micrometer. 

Fig.  2  shows  a  convenient  method  of  measuring  threaded 
work  by  the  three-wire  system.  For  this  purpose  I  made  a 
block  of  wood  2Y2  by  2'^  by  1  inch  in  size  and  screwed  a 
piece  of  ground  flat  steel  stock  to  It.  I  then  made  three  steel 
blocks  about  '/i  by  Vt  by  Ys  inch  in  size  which  I  hardened, 
ground  and  lapped;  and  these  blocks  were  subsequently  mag- 
netized by  drawing  them  across  the  poles  of  a  horseshoe  mag- 
net. Each  block  carries  a  piece  of  1/16-inch  drill  rod,  IY2  inch 
long,  and  by  placing  them  on  the  plate  as  shown,  the  three 
wires  can  be  moved  to  any  position,  where  they  will  be  held 
by  the  magnetized  blocks.  For  measuring  very  small  taps  I 
made  special  blocks  which  had  the  wires  mounted  in  the  ex- 
treme corners  to  avoid  trouble  from  interference.  It  will  be 
evident  that  this  device  is  used  to  measure  the  work  by  the 
well-known  three-wire  system. 

Bridgeport,  Conn.  J.\>ies  McI.vtybe 


RUBBER  JOGGING  DEVICE   FOR 
VISE   JAWS 
The  milling  operation  illustrated  in  the  accompanying  half- 
tone consists  in  cutting  a  slot  0.504  inch  wide  and  approxi- 
mately 1%  inch  deep  into  a  hole  which  has  been  previously 
drilled  and  reamed.     The  parts  in  which  these  slots  are  cut 


Tig.   1.     Micrometer  with   Hardened  Balls  fitted  in  Anvil   and  Spindle 
adapt  Tool  for  measuring  Diameter  of  Threaded  Work 


Fig.    1.     Locating  Plates   of   Irregular   Length  by   Bubber  Jogging   Device 

are  adding  machine  plates.  They  are  made  of  steel  and  are 
approximately  10  inches  long  by  5  inches  wide  and  %  inch 
thick.  Thirty  of  these  plates  are  held  in  the  vise  jaws  at  one 
time.  It  is  essential  that  all  the  locating  for  this  Job  be 
done  from  one  end  of  the  plate,  as  all  previous  operations 
have  been  located  from  this  end.  As  the  plates  at  this  stage 
vary  slightly  in  over-all  length,  some  means  had  to  be  pro- 
vided for  jogging  them  up  against  the  fixed  stop  C.  Fig.  2.  It 
was  for  this  purpose  that  the  W.  H.  Nichols  Co.,  W'altham, 
Mass.,  designed  the  rubber  jogging  device  D.     This  jogging 
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Tig.    2.      Construction    of    Rubber   Jogging   Device 

device  consists  of  a  piece  of  rulil)er  approximately  4  Inches 
wide,  3  inclies  long  and  I'/i  inch  thick.  It  slides  in  a  slot 
cut  in  a  projection  from  one  of  the  vise  jaws  B,  and  is  backed 
up  by  a  small  piece  of  steel  of  the  same  cross-section,  against 
which  the  binding  screw  operates. 

The  operation  of  this  device  and  its  advantages  are  apparent. 
The  rubber  plunger  when  advanced  by  the  screw  is  pressed 
against  the  ends  of  the  plates  and  locates  them  accurately 
against  stop  C.  After  the  parts  have  been  milled  and  the 
vise  jaws  are  removed  to  be  placed  in  the  tool  crib,  the  rubber 
plunger  should  be  well  washed  in  gasoline  to  remove  any  oil 
that  may  cling  to  it.  V.  B. 


RIVETING  DIE 

The  accompanying  illustration  shows  a  riveting  die  devel- 
oped for  use  in  assembling  the  part  shown  at  A.  In  design- 
ing this  tool,  particular  attention  has  been  paid  to  providing 
for  the  safety  of  the  operator  and  to  developiirg  a  form  of 
mechanism  which  effectually  prevents  the  work  from  stick- 
ing in  the  die  after  the  riveting  operation  lias  been  completed. 

It  will  be  seen  that  die-plate  1!  is  carried  on  a  slide  in  base 
O,  the  motion  of  the  die-plate  on  its  slide  being  controlled  by 
cams  D  and  E.  As  the  punch  descends,  die-plate  B  moves 
under  it,  carrying  with  it  the  work  to  be  riveted.  Then  as  the 
punch  moves  up,  cam  /■;  is  released,  allowing  springs  /•'  to  draw 
the  die-plate  back  to  the  starting  position.  By  entering  slot 
(7,  cam  D  locates  the  die  in  position  under  the  punch  ready 
for  the  performance  of  the  riveting  operation. 


Bivoting  Di( 

At  the  right-hand  side  of  the  illustration  is  shown  a  detail 
view  of  the  work-holding  fixture.  It  will  be  seen  that  ring  // 
Is  mounted  on  pad  /,  and  by  throwing  handle  J  into  the  posi- 
tion J,,  cam  K  moves  gage-pin  [j  to  bring  jaws  M  Into  proper 
position.  By  moving  handle  J  to  the  position  indicated  by  line 
.^.  damps  y  engage  rivets  0  and  hold  them  in  place  during 
the  riveting  operation.  Then  by  moving  the  handle  back  to 
the  position  shown  at  J,  the  rivets  are  released  to  enable  the 
work  to  be  removed  from  the  die.     It  will  be  evident  from  the 


illustration  that  the  round  plate  and  rivets  are  held  in  such 
a  way  that  it  is  impossible  for  the  work  to  stick  in  the  die 
after  the  riveting  operation  has  been  completed. 

Avenel,  N.  J.  Ad.vlbebt  O.  Alex.w 


KNURLING  TOOL 
The  knurling  tool  here  described  has  been  found  to  give 
very  satisfactory  results  in  knurling  a  great  variety  of  prod- 
ucts. One  of  the  difficult  operations  performed  with  this  tool 
consisted  of  knurling  a  piece  of  brass  tubing  %  Inch  In  diam- 
eter by  3  feet  long,  which  was  driven  by  a  spring  collet  in  a 
Hendey-Norton  lathe.  This  work  was  produced  without  blem- 
ish. The  efficiency  of  the  tool  is  attributable  to  the  rocker 
motion  which  allows  it  to  follow  the  work  regardless  of  any 
irregularity  which  may  be  encountered.  The  tool  is  set  by 
first  letting  the  knurls  run  lightly  on  the  work,  after  which 
the  cross-slide  Is  locked;   the  required  depth  of  knurling  Is 


Knurling  Tool   with  Roclier  Joint   that  allows  Knarls   to  follow  Work 

then  obtained  by  tightening  bolt  A  to  force  the  knurls  Into  the 
metal.  It  will  be  evident  that  any  desired  form  of  knurl  may 
be  employed  on  this  tool. 

Knoxville,  Tenn.  J.  Sidket  Eicks 


PREVENTING   DRILLS   FROM   SLIPPING 

We  use  a  great  many  drills  under  3/16  inch  in  diameter 
and  have  experienced  trouble  from  the  drills  slipping  in  the 
small  sized  chucks  that  we  use.  In  an  effort  to  make  the  chucks 
hold  more  securely,  operators  have  resorted  to  the  use  of 
monkey  wrenches  or  other  means  of  adding  leverage  to  the 
usual  chuck  wrenches,  with  the  result  that  they  ruined  the 
wrenches  and  often  damaged  the  chucks.  The  chucks  have 
three  jaws,  and  to  overcome  difficulty  from  slipping  we  have 
adopted  the  practice  of  grinding  three  flats  on  the  shank  of 
the  drill,  as  shown  at  A,  just  enough  steel  being  removed  so 
that  the  drill  chuck  jaws  will  hold  securely  on  the  flats. 

The  flats  are  easily  ground  on  the  shanks  of  the  drills  with 
the  aid  of  a  simple  fixture  that  we  designed  for  the  purpose. 
It  will  be  seen  that  this  consists  of  a  collet  mounted  in  a 
triangular  block.  This  block  B  is  bored  to  receive  collet  C. 
which  is  operated  by  draw-spindle  D.  It  is  merely  necessary 
to  turn  the  fixture  over  on  successive  sides  In  order  to  locate 
the  work  for  grinding  the  three  flats  on  the  shank. 

Jersey  City,  N.  J.  Donald  Baker 
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INCREASING   EFFICIENCY   OF   MACHINE 
TOOLS 

It  appears  to  the  writer  that  it  would  be  a  good  plan  to 
mark  feed-screws  and  elevating  screws  on  machine  tools  in 
such  a  way  that  the  operator  would  never  be  in  doubt  as  to 
which  way  to  turn  a  hand  wheel  in  order  to  secure  movement 
in  the  required  direction.  It  is  often  necessary  to  raise  or 
lower  a  table,  or  to  make  some  such  change  in  the  setting, 
and  if  the  operator  is  not  familiar  with  the  particular  machine 
he  is  running  the  question  frequently  arises,  "Which  way  feeds 
in  and  which  way  feeds  out?"  It  is  true  that  most  American 
machine  tools  are  now  equipped  with  right-hand  screws,  but 
there  are  still  a  sufficient  number  of  exceptions  to  this  rule  to 
make  some  method  of  marking  desirable. 

The  writer  has  seen  a  machine  stopped  during  the  per- 
formance of  a  delicate  machining  operation  and  the  operator 
afraid  to  go  on  with  his  work  until  he  had  found  a  fore- 
man who  was  able  to  tell  him  which  way  some  screw  had  to  be 
turned  to  feed  in  the  desired  direction  without  danger  of  spoil- 
ing the  work.  But  foremen  are  not  infallible,  and  many  of  them 
are  not  familiar  with  all  the  details  of  the  machinery  In  their 
departments.  Hence  it  would  seem  that  marking  feed-screws 
in  such  a  way  as  to  indicate  the  direction  in  which  to  turn  all 
wheels  and  levers  to  move  in  or  out  would  be  of  use  to  fore- 
men as  well  as 
operators. 

All  guesswork 
would  be  done 
away 'with,  so  far 
as  manipulation 
of  feed-screws  is 
concerned,  by 
simply  marking 
the  collar  on  the 
screw  with  two 
arrows  with  the 
words  "In"  and 
"Out"  beside 
them;  the  same 
idea  could  be 
carried  through 
by  employing  ar- 
rows and  other 
words  such  as 
"Right,"  "Left," 
"Up,"  and 
"Down."  The 
use  of  such  a 
method  would 
relieve  operators 
from  all  uncer- 
tainty regarding  the  way  in  which  to  use  their  machines,  and 
would  often  be  the  means  of  preventing  damage  being  done 
to  the  work. 

Plainfield,  N.  J.  J.  B.  Mt'HPiiY 


vided  for  use  in  tightening  the  chasers  in  place  ready  for 
milling.  A  step  block  D  is  laid  in  the  fixture  to  obtain  the 
required  distance  from  the  rear  end  of  the  chaser  to  the 
threads.  Distance  E  on  the  step  block  is  fdund  by  dividing 
the  lead  of  the  thread  by  the  number  of  chasers  in  the  die, 
assuming  that  the  chasers  are  equally  spaced.  It  is  necessary 
to  have  different  step  blocks  for  each  number  of  threads,  al- 
though one  block  can  be  used  for  different  threads  if  the  num- 
ber per  inch  is  the  same  in  all  cases.  A  single  milling  cutter 
of  the  same  shape  as  the  required  thread  is  used  for  cutting 
the  chasers,  and  the  cross-feed  is  employed  for  obtaining  the 
required  distance  between  the  teeth. 

Racine,  Wis.  A.  J.  Dremel 


SCIENTIFIC   CLOCK  REPAIRING 


REAR  END  OF  CHASERS 


MILLING  THREADING  DIE   CHASERS 

The  accompanying  illustration  shows  a  milling  machine  fix- 
ture used  for  machining  threading  die  chasers.  In  many  shops 
a  special  chuck  is  made  to  hold  the  chasers  in  place  for  thread- 
ing, the  chuck  being  used  on  an  ordinary  engine  lathe.  This 
method  takes  more  time,  and  satisfactory  results  are  not  likely 
to  be  obtained  unless  a  skilled  toolmaker  does  the  work.  The 
use  of  a  suitable  fixture  on  the  milling  machine  enables  the 
work  to  be  done  more  quickly  and  cheaply,  provided  the  proper 
tools  are  employed. 

Referring  to  the  illustration,  it  will  be  seen  that  fixture  .4 
is  mounted  in  a  swivel  chuck  which  may  be  set  for  any  re- 
quired thread  angle.  The  angle  is  determined  by  dividing  the 
lead  of  the  thread  for  which  the  chasers  are  made  by  the 
circumference  of  a  circle  with  a  diameter  equal  to  the  required 
pitch  diameter  of  the  screw;  this  gives  the  tangent  of  the 
required  thread  angle,  from  which  it  is  easy  to  determine  the 
angle  B  at  which  to  set  the  fixture.    Two  set-screws  C  are  pro- 


Perhaps  the  writer  of  the  article  in  the  June  number  on 
"Scientific  Clock  Repairing"  may  be  interested  in  the  follow- 
ing tale  from  a  well-known  text-book  on  clocks — "The  Modern 
Clock,"  by  Ward  L.  Goodrich — in  spite  of  its  prolixity: 

There  must  be  in  this  country  over  25,000  fine  French 
clocks  in  expensive  marble  or  onyx  cases,  which  were  given 
as  wedding  presents  to  their  owners,  and  which  have  never 
run  properly  and  in  many  instances  cannot  be  made  to  run 
by  the  watchmakers  to  whom  they  were  taken  when  they 
stopped.     Let  me  give  the  history  of  one  of  them.     It  was 

an  eight-day 
French  marble 
clock  which 
cost $25  (whole- 
sale) in  St. 
Louis  and  was 
given  as  a  wed- 
ding  present. 
Three  months 
later  it  stopped 
and  was  taken 
to  a  watch- 
maker well 
known  to  be 
skillful  and 
who  had  a  fine 
run  of  expen- 
sive watches 
constantly 
coming  to  him 
to  be  repaired. 
He  cleaned  the 
clock,  took  it 
home  and  it 
ran  three 
hours.  It  came 
back  to  him 
three  times; 
during  these 
periods  he  went 
over  the  move- 
ment repeated- 
Fixture  for  milling  Chasers  of  Threading  Dies  !>' ;  every  wheel 

was  tested  in  a 
depthing  tool  and  found  to  be  round;  all  the  teeth  were 
examined  separately  under  a  glass  and  found  to  be  perfect; 
the  pinions  were  subjected  to  the  same  careful  scrutiny; 
the  depthings  were  tried  with  each  wheel  and  pinion  sepa- 
rately; the  pivots  were  tested  and  found  to  be  right;  the 
movement  was  put  in  its  case  and  examined  there;  it  would 
run  all  right  on  the  watchmaker's  bench,  but  not  in  the 
home  of  its  owner.  It  would  stop  every  time  it  was  moved 
in  dusting  the  mantel.  The  owner  became  disgusted  and 
took  the  clock  to  another  watchmaker,  a  railroad  time  in- 
spector, with  the  same  result. 

In  this  way  the  clock  moved  about  for  three  years;  when- 
ever the  owner  heard  of  a  man  who  was  accounted  more 
than  ordinarily  skillful  he  took  him  the  clock  and  watched 
him  "fall  down"  on  it.  Finally  it  came  into  the  hands  of 
an  ex-president  of  the  American  Horological  Society.  He 
made  it  run  three  weeks.  When  the  owner  found  the  clock 
had  stopped  again  he  refused  to  pay  for  it.  Three  months 
later  the  watchmaker  called  and  got  the  clock,  kept  it  for 
three  weeks,  brought  it  back,  and  lo!  the  clock  ran. 
It  would  even  run  considerably  out  of  beat.  When  asked 
what  he  had  done  to  the  clock,  he  merely  laughed  and  said 
"wait."  A  year  later  the  clock  was  still  going  satisfactorily 
and  he  explained:  "That  was  the  first  time  I  ever  got 
anything  I  couldn't  fix,  and  it  made  me  ashamed.  I  kept 
thinking  it  over.  Finally  one  night  in  bed  I  got  to  con- 
sidering why  a  clock  wouldn't  run  when  there  was  nothing 
the  matter  with  it.  The  only  reason  I  could  see  was  lack 
of  power.     Next  morning  I  got  the  clock  and  put  in  new 
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mainsprings,   the   best   I  could   find. 

The  cloolc  was  cured.     None  of  these 

other  men   who   had   the   clock   took 

out  the  springs.    They  came  to  me  all 

gummed    up,    while   the   rest   of   the 

clock  was  clean,  bright,  and  in  per- 
fect order.    I  cleaned  the  springs  and 

returned    the    clock;     it    ran    three 

weeks.    When  I  took  it  back  I  put  in 

stronger    springs    because     I     found 

them  a  little  soft  on  testing  them." 

Many,  good  watchmakers  know  little, 
I  fear,  about  clocks,  having  an  idea  that 
there  is  but  little  to  know.  I  could  tell 
several  tales  more  or  less  like  that  in 
the  June  nunlber: 

One  watchmaker  cleaned  his  "regula- 
tor" carefully,  with  his  own  skillful 
hands,  but  the  kind  of  time  it  kept 
afterward  was  scandalous.  Three  times 
he  took  it  apart,  looked  it  over  minutely, 
and  set  it  up,  but  all  in  vain.  As  it  had 
been  a  truly  upright  and  virtuous  piece 
of  mechanism  for  several  years,  he 
couldn't  well  ship  it  back  to  the  makers 
with  a  letter  saying  it  was  "N.  G.,"  as  is 
customary  in  the  case  of  newly  pur- 
chased clocks  that  fail  to  function  satis- 
factorily. He  mournfully  told  the  sad 
tale  to  a  friend  who  was  supposed  to 

know  something  of  clocks.  This  man  took  off  dial,  hands  and 
hour  wheel,  replaced  them,  and  the  mysterious  trouble  was 
ended.  The  maker  had  put  counterbalances  for  the  hands, 
one  on  the  center  staff,  the  other  in  the  hour  wheel,  which  Mr. 
Watchmaker  had  apparently  failed  to  observe.  At  any  rate, 
he  had  replaced  the  hands  out  of  proper  relation  to  their 
counterweights. 

New  London,  N.  H.  Guy  H.  G.\uuner 


rate  to  secure  a  uniform  pitch  for  the 
notches.  This  feed  mechanism  enables 
the  machine  to  be  run  at  high  speed 
when  it  is  working  on  soft  metal. 

D.  B. 


NOTCHING   MACHINE 

It  is  my  purpose  to  describe  a  machine  designed  for  cutting 
notches  in  metal  molding.  This  machine  is  used  in  place  ot  a 
punch  press,  and  the  somewhat  unusual  lines  upon  which  it 
is  designed  enables  the  work  to  be  done  very  rapidly.  The 
metal  of  which  the  molding  is  made  is  quite  soft,  having  a 
composition  somewhat  similar  to  pewter  metal.  Referring  to 
the  illustration,  it  will  be  seen  that  a  portion  of  the  molding 
is  shown  at  A,  part  of  the  notched  section  being  shown  at  B. 

The  machine  consists  of  a  cast-iron  base  or  frame  C  on 
which  is  mounted  a  driving  pulley  E  and  drum  F.  The 
drum  has  a  square  thread  cut  on  it,  the  lead  of  which  corre- 
sponds to  the  notches  which  it  is  required  to  cut  in  the  mold- 
ing. The  first  turn  of  the  thread  is  cut  away  from  the  drum 
and  an  inserted  cutter  G  mounted  in  its  place  and  secured  by 
two  screws.  This  cutter  acts  in  conjunction  with  die  H 
mounted  at  the  front  of  the  machine  and  cuts  one  slot  in  the 
molding  for  each  revolution  of  the  drum.  A  stock  guide  is 
provided  at  J  to  assist  in  feeding  the  material  into  the 
machine. 

The  stock  is  pur- 
chased in  strips  and 
Is  fed  through  the 
slot  in  guide  J  until 
it  comes  into  contact 
with  the  thread  on 
drum  F.  As  the  drum 
revolves,  cutter  0 
punches  the  first 
notch  in  the  stock, 
and  on  the  next  revo- 
lution this  notch  is 
caught  by  the  thread ; 
then  from  this  point 
the  thread  acts  as  an 
automatic  feed  and 
carries  the  stock  for- 
ward at  the  required 


SPRAYING  OUTFIT 

We  had  a  large  number  of  iron  cast- 
ings which  had  to  be  machined  all  over 
and  then  dipped  in  an  anti-rust  solution 
to  prevent  rusting  in  service  or  damage 
while  being  shipped.  The  dipping  was 
slow  and  a  large  amount  of  space  was 
required  to  allow  the  castings  to  drain 
after  they  had  been  dipped;  this  method 
also  resulted  in  wasting  a  lot  of  the 
anti-rust  solution. 

In  looking  for  a  more  efficient  method, 
we  hit  upon  the  plan  described  In  the 
following.  The  equipment  used  consist- 
ed, of  a  tank  to  hold  the  anti-rust  solu- 
tion which  was  made  of  a  mixture  of 
equal  parts  ot  kerosene  and  screw  cut- 
ting oil.  As  shown,  the  tank  cover  plate 
extends  over  halt  the  top  and  serves 
as  a  support  for  the  pump.  The  dis- 
charge from  the  pump  falls  on  plate  A 
which  is  located  directly  beneath  delivery  pipe  B,  so  that  the 
solution  rises  from  the  plate  in  a  mist-like  spray.  A  tin  cover 
C  was  provided  to  prevent  the  solution  from  being  thrown 
onto  the  floor  and  wasted. 

Inside  the  cover  are  six  rails  D  made  ot  %-inch  flat  steel, 
and  at  the  center  there  is  a  special  chain  belt  with  hooks 
placed  at  intervals  to  provide  for  pulling  the  castings  through. 
Rails  D  extend  a  foot  beyond  the  cover  at  each  end  to  afford 
plenty  of  room  for  loading  and  unloading,  and  the  openings 
in  the  cover  are  just  large  enough  to  allow  the  castings  to 
pass  through.  The  outer  rails  are  made  somewhat  higher  than 
those  at  the  middle.in  order  to  keep  the  work  traveling  in  the 
desired  path.  While  the  castings  are  passing  through  the 
hood  they  receive  a  light  coating  ot  the  anti-rust  solution 
which  is  adequate  to  protect  them  from  damage. 

Middletown,  N.  Y.  D.  A.  Hampso.n 


spraying    Anti-rust 
Castings 


Machine  designed  for  cutting  Notches  in  Work  shown  at  A 


ROD   NOTCHING   DIE 

In  the  following  is  described  a  die  which  has  given  very 
satisfactory  results  for  notching  small  rods.  It  will  be  seen 
that  this  tool  is  built  on  the  sub-press  principle;  and  25.000 
rods  were  notched  with  it  at  the  rate  of  1000  per  hour,  with 
the  power  press  operated  by  an  inexperienced  workman.  After 
finishing  this  run,  the  cutter  showed  no  perceptible  wear  and 
there  was  no  more  tendency  for  the  stock  to  tear  during  the 
latter  part  of  the  run  than  at  the  time  the  job  was  started. 

Referring  to  the  illustration,  it  will  be  seen  that  the  tool 
consists  of  a  cast-iron  die  shoe  A  which  is  planed  at  the  top 
and  bottom  and  bored  to  receive  die  retainer  B.    In  addition, 

four  holes  are  drilled 
to  receive  upright 
posts  which  are 
driven  Into  place  and 
riveted  flush  at  the 
bottom.  Punch-hold- 
er C  is  made  of  cast 
iron  and  bored  to  re- 
ceive cutting  plunger 
D  and  the  pull-back 
spring;  it  is  also 
threaded  at  the  top 
ot  the  bore  to  receive 
screw  bearing  E 

Die  retainer  B  is 
made  ot  mild  steel 
and  slotted  to  re- 
ceive  cutting  die  F, 
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the  construction  of  which  will  be  readily  understood  from  the 
illustration.  The  die  is  held  in  the  retainer  by  screws,  after 
which  the  retainer  is  driven  into  the  piece  and  also  secured 
in  place  by  set-screws.  Owing  to  its  shape,  which  makes  the 
die  quite  delicate,  it  is  made  of  high-grade  tool  steel  carefully 
tempered  and  ground,  and  held  in  a  way  which  affords  ample 
support.  The  widths  of  the  grooves  correspond  to  those  which 
j^re  to  be  cut  in  the  rods.  A  hole  of  slightly  larger  diameter 
than  the  rod  is  drilled  in  the  die  and  extends  through  the  cut- 
ting section  of  the  die.  A  set-screw  and  lock-nut  form  an  ad- 
justable gage  which  engages  the  end  of  the  work  and  locates 
the  notches  at  the  desired  distance  from  the  end  of  the  rod. 

Plunger  D  carries  notching  punches  0;  the  plunger  is  made 
of  mild  steel  and  is  cut  away  to  provide  seats  for  the  different 
parts.  The  cutters  are  held  in  place  by  cap-screws  which  are 
so  placed  that  when  the  cutting  points  are  worn  and  ground 
up  as  far  as  possible,  they  can  be  turned  end  for  end  to  pro- 
vide for  using  the  opposite  points.  The  upward  thrust  of  the 
cutters  is  received  by  the  shoulders  and  the  outward  thrust  by 
the  raised  portions  of  plunger  D.    The  plunger  is  turned  down 


Sub-press  Die  used  for  cutting  Notches  in  End  of  Kod 

to  fit  bearing  H  and  the  shoulder  acts  as  a  stop  to  limit  the 
upward  stroke  of  the  plunger.  The  compression  spring  lifts 
the  plunger  from  the  finished  work  when  the  operation  is  com- 
pleted. The  tensioning  of  this  spring  is  regulated  by  bushing 
II.  Threaded  cap  E  serves  the  additional  purpose  of  support- 
ing the  plunger  bearing. 
Chicago,  111.  H.  Field  McKnigiit 


This  method  is 
used  by  many 
draftsmen  who 
have  occasion  to 
measure  angles 
without  the  use  of 
a  protractor,  and 
the  accuracy  of 
the  results  can 
be  safely  relied 
upon. 

F.  B.  Jacods 
Indianapolis,   Ind. 


MEASURING  ANGLES 
In  the  May  number  of  Machinery  J.  J.  gives  a  method  of 
measuring  an  angle  without  using  a  protractor,  but  it  appears 
to  the  writer,  who  has  occasion  to  measure  and  lay  out  angles 
daily,  that  there  is  a  shorter  and  better  method.  In  the  illus- 
tration, let  it  be  assumed  that  we  wish  to  ascertain  how  many 
degrees  and  minutes  the  angle  BAG  or  a  contains.  First  mark 
off  a  convenient  distance  on  the  base  line  in  some  even  num- 
ber of  inches;  the  longer  the  distance  the  better.  In  this  case 
5  inches  was  used.  From  this  point  erect  a  perpendicular. 
Next  measure  this  line  with  an  accurate  scale.  In  this  case 
it  is  3  19/64  inches  or  3.2968  expressed  in  decimals.  Divide 
this  by  5,  as  we  are  using  trigonometry  which  necessitates 
working  on  a  basis  of  1.  3.2968  divided  by  5  gives  us  0.65936, 
which  in  a  table  of  tangents  we  find  to  be  the  tangent  of  33 
degrees,  24  minutes,  nearly. 
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Measuring  Angle  by  its  Tangent 


JAPANNING    OVEN 

In  reply  to  several  inquiries  which  have  been  made  in  re- 
gard to  japanning  ovens,  the  following  information  is  given 
by  the  writer  for  the  benefit  of  those  who  wish  to  make  and 
design  their  own  ovens.  The  ovens  are  made  on  a  framework 
of  angle  iron,  on  the  outside  and  inside  of  which  light  sheet 
iron  is  fastened,  the  space  between  the  sheets  being  filled  with 
three-inch  magnesia  packing.  For  electrically  heated  ovens,  it 
is  best  not  to  have  any  ventilation  at  the  bottom,  although 
theoretically  this  may  seem  to  be  better  practice;  nevertheless, 
experience  has  demonstrated  the  fact  that  ventilation  may  be 
dispensed  with  and  satisfactory  results  secured. 

At  the  top  of  the  oven  proper,  an  exhaust  ventilating  pipe, 
as  indicated  in  the  accompanying  illustration,  should  be  in- 
stalled, and  under  ordinary  conditions  the  natural  draft  will 
remove  all  the  fumes  caused  by  baking.  The  front  of  this 
oven  has  two  large  swinging  doors  opening  to  the  full  size 
of  the  oven,  so  that  the  work  which  is  to  be  baked  can  be 
placed  properly.  The  electric  coils  should  be  placed  about 
three  inches  from  the  bottom  of  the  oven  and  fairly  well  dis- 
tributed over  this  area.  On  top  of  the  coils  a  perforated  sheet 
of  metal  should  be  placed  to  catch  all  work  that  might  acci- 
dentally drop  from  the  suspended  bars  above.  When  very 
heavy  work  is  to  be  baked,  such  as  cylinders,  etc.,  provision 
should  be  made  for  properly  supporting  this  plate,  so  that  it 
will  sustain  the  extra  weight.  Light  work  can  be  baked  to 
better  advantage  by  suspending  it  from  supports  suitably  ar- 
ranged in  the  oven. 

Kenmore,  N.  Y.  George  B.  Morris 

*     *     * 

If  there  is  any  one  principle  more  than  another  which  is 
influential  in  promoting  the  success  of  an  organization,  it  is 
the  following:  The  authority  to  issue  an  order  involves  the 
responsibility  to  see  that  it  is  properly  executed. — H.  L.  Gantt, 
in  Industrial  Leadership. 


Suggestion  for  a  Japanning   Ov 


HOW  AND  WHY 


QUESTIONS    ON    PRACTICAL    SUBJECTS    OF    GENERAL    INTEREST 


USE   OF  LEVELS   IN   SETTING  UP  WORK 

H.  G.  E.  Co. — The  men  in  our  shop  use  levels  to  set  up  work 
on  the  machines  instead  of  a  sfiuare  or  surface  gage,  but  not 
one  of  the  machines  in  the  shop  is  level.  Is  the  practice 
permissible? 

A. — The  practice  certainly  is  not  permissible  if  accurate 
work  is  required.  Levels  should  never  be  used  for  setting  up 
work  on  floor-plates,  platens  and  machine  tables  unless  the 
latter  themselves  are  level.  Whenever  there  is  doubt  about  the 
machine  table  surface  being  level,  a  surface  gage  or  other 
means  of  working  from  the  table  itself  should  be  used  instead 
of  a  level. 


CHAMFERING   THREADING    DIES 

W.  M. — "A"  claims  that  in  backing  off  a  threading  die  it 
is  the  common  practice  of  die  manufacturers  to  file  one  land 
ahead  of  the  others,  while  "B"  claims  that  it  is  not  the  practice 
and  that  the  die  should  be  chamfered  and  then  filed  or  milled 
to  form  a  cutting  edge  so  that  the  teeth  in  each  land  cut 
equally.     Which  is  right? 

A. — The  general  practice  of  the  manufacturers  of  dies  is 
to  chamfer  each  land  as  claimed  by  "B."  Theoretically,  it 
would  be  desirable  to  divide  up  the  cut  on  the  leading  teeth 
in  each  land  as  suggested  by  "A,"  but  if  this  were  done,  it 
should  be  done  so  that  each  of  the  four  leading  teeth  in  the 
four  lands  would  do  its  proportionate  part  of  the  cutting.  This 
would  be  a  condition  very  hard  to  realize  even  in  a  new  die 
chamfered  by  special  means,  and  it  would  be  quite  out  of  the 
question  to  maintain  that  condition  in  common  use. 


LAYING  OUT  A  THREAD   CHASING 
INDICATOR 

F.  J.  S. — In  reading  Machinery,  I  have  noticed  with  much 
appreciation  your  How  and  Why  department,  and  the  interest- 
ing problems  answered.  Will  you  kindly  answer  the  follow- 
ing question:  How  should  one  proceed  to  design  the  chasing 
dials  for  screw-cutting  lathes  geared  even,  two  to  one  and 
one  and  one-half  to  one?  The  lead-screw  has  a  lead  of  Vi  inch 
or  four  threads  to  the  inch.  Please  give  number  of  teeth  in 
worm-wheel,  also  number  of  graduations  on  dial. 

A. — A  thread  chasing  indicator  on  the  carriage  of  a  screw- 
cutting  lathe  is  for  the  purpose  of  showing  the  position  of  the 
split  nuts  in  relation  to  the  lead-screw.  The  gearing  of  the 
lathe  and  the  pitch  of  the  lead-screw  do  not  enter  into  the 
problem.  The  number  of  teeth  in  the  worm-wheel  is  also  im- 
material except  as  it  affects  convenient  marking  of  the  dial. 
Thirty-two  teeth  arc  often  used  for  the  worm-wheel,  as  this 
number  facilitates  the  use  of  the  indicator  when  cutting  multi- 
ple threads.  Any  number  divisible  by  4  is  convenient  for 
marking,  but  any  other  number  may  be  used  with  equal  facil- 
ity when  cutting  single  pitch  threads.  The  use  of  the  Indicator 
is  simply  for  the  purpose  of  showing  the  operator  when  the 
split  nut  can  be  closed  on  the  lead-screw  without  changing  the 
position  of  the  carriage. 


CUTTING  SPIRALS  WITH  SCROLL  CHUCKS 

AND   JAWS 

T.  M. — I  had  to  cut  a  spiral  groove  3iA  threads  per  inch,  12 
inches  diameter,  in  a  scroll  ring  and  groove  three  jaws  to  fit 
for  a  self-centering  or  universal  chuck.  I  cut  the  scroll  ring 
first,  then  made  a  jig  ring  with  three  divisions  planed  radially 
for  the  jaws  to  fit  in,  and  fastened  the  jaws  in  place  with  set- 
screws.  The  ring  and  jaws  were  chucked  and  the  Jaws  were 
faced  and  bored,  and  then  the  spiral  groove  was  cut  across 
the  face.  A  clearance  of  about  0.010  inch  was  provided.  But 
I  could  not  get  the  scroll  ring  to  mesh  with  the  jaws,  although 
they  were  both  cut  on  the  same  lathe.  By  slacking  oft  the 
set-screws  and  moving  one  jaw  inward  half  the  pitch,  the 
spiral  ring  would  mesh  all  right.  We  had  to  rebore  the  Jaws 
in  order  to  have  them  center  the  work.  I  would  be  obliged  if 
you  would  explain  the  cause  of  my  trouble. 


Laying  out  Diagonal  Strip  in  Ecct&ni^le 


A.  —  Your 
trouble  was 
probably  due  to 
the  fact  that 
you  cut  both 
spirals  in  the 
same  direction, 
when  you 
should  have  cut 
the  spiral  in 
the  scroll  ring 
clockwise  and 
the  spiral  in 
the  jaws  coun- 
ter-clockwise, or  vice  versa.  By  this,  we  mean  that  if  you 
cut  the  spiral  in  the  scroll  ring  with  the  lathe  running 
as  usual  and  the  tool  feeding  from  the  outside  to  the  center, 
the  spiral  in  the  Jaws  should  be  cut  with  the  tool  feeding  from 
the  center  out,  the  lathe  running  in  the  usual  direction.  Thus, 
your  spirals  will  mesh  and  you  will  have  no  trouble. 

LAYING   OUT   DIAGONAL   STRIP   IN 
RECTANGLE 

H.  T.  D. — What  is  the  length  of  the  longest  strip  3  inches 
wide  having  square  corners  that  can  be  laid  out  in  a  rectangle 
24  by  40  inches? 

A. — Referring  to  the  diagram,  triangles  acb  and  a'c'b'  are 
equal;  they  are  also  similar  to  the  triangle  bda'.    Let  ac  =  x 
X      m  —  y 

and  6c  =  y;  then  —  = ;  from  which,  nx  —  x'  ^my  —  y'. 

y  n  —  X 
Also,  x' -\- y' =  W ;  from  which,  y  =  \f  h'  —  x'.  Substituting 
this  value  of  y  in  the  preceding  equation  and  transposing, 
2x'  —  nx  —  ?r  =  —  VI  \J  h'  —  x'.  Squaring  both  sides,  trans- 
posing and  collecting  terms,  ix*  —  4nx' -f  (n' +  m'  —  4/i')x' 
+  2nn-x  +  h-  (h-  —  m')  =0.  Here,  n  =  40,  m  =  24,  and 
h  =  Z.  Substituting  these  values  and  reducing,  ix*  —  leOj" 
+  2140  ic*  +  720  a;  —  5103  =  0.  Solving  this  equation  by  Horner's 
method,  x  =  1.451955  +,  say  1.4520;  y  =  V  3'— 'l~452'  =  2.6252. 

J  h 

From  the  similar  triangles  ach  and  hda',  =  — ;   from 

n  —  X        y 


which,  I  =  - 


(n  —  x)h       (40  —  1.452)3 


■=  44.052  inches.       J.J. 


y  2.6252 

FLOW   THROUGH  VALVE   OPENING 

M.  0.  F. — In  the  illustration,  //  represents  a  hopper  designed 
to  hold  water.  Assuming  that  the  valve  Y  is  suddenly  opened, 
kept  open  for  one  second,  and  then  suddenly  closed,  what 
should  be  the  diameter  iV  of  the  opening  to  discharge  0.233 
cubic  foot  into  the  ves- 
sel C  when  the  height 
or  head  of  water  h  is 
two  feet  over  the  valve 
seat? 

A. — It  is  impossible 
to  answer  the  question 
as  stated.  If  we  assume 
the  hopper  to  be  a  cone, 
and,  for  simplicity,  as- 
sume further  that  the 
angle  v  is  45  degrees, 
we  may  proceed  as  fol- 
lows: Let  ac  be  the 
water  level  before  the 
valve  i^  opened,  and 
let  cd  be  the  water  level  after  the  hopper  has  discharged  0.233 
cubic  toot.  The  volume  eacd  is  a  frustum  of  a  cone,  and  its 
cubical  contents  =  0.233  cubic  foot.     But,  from  mensuration. 


lUustratlnr  Siie  of  Valre   Opening  for 

dischu-ring  0.233   Cubic   Foot  of 

Water  per  Second 
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volume  of  frustum  of  cone  =  —  (D"  +  Dd  +  d')  a,  where  a  = 

12 
perpendicular  distance  between  the  bases  =  h  —  x  in  the  dia- 
gram.    Now,   since   v  =  45   degrees,   D  =  ae  =  2ft  =  2X2  =  4 
feet,    and     d  =  cd  =  D  ~  2a.      Substituting    these     values, 

7r 
—  [4'  +  4(4  — 2s)  +  (4  — 2s)"]  s  =  0.233.    Substituting  3.1416 

for  TT,  combining,  reducing,  and  arranging  terms,  we  obtain 
the  cubic  equation  1.0472s'  — 6.2832«' -f  12.5664s  —  0.233  =  0, 
from  which,  by  Horner's  method,  s  =  0.0187  foot.  Hence, 
a^  =  't  —  s  =  2  — 0.0187  =  1.9813  foot.  It  has  here  been  as- 
sumed that  the  apex  of  the  cone  comes  to  the  level  of  the 
valve  seat^  Now,  assuming  that  the  corners  are  nicely  rounded, 


(2= 


1.9813^)  =  0.3208 


c 

D 

E 

s 

A 

1 
A 

B 





1 

J/ 

rhl„ 

lU 

5  X  2'  X  1 

foot  =  3.85  inches.  In  this  formula,  t  =  the  time  in  seconds  =  1 
in  this  case.  It  has  been  assumed  that  no  water  is  flowing 
into  the  hopper  while  it  is  discharging.  j.  j. 

CHANGE-GEARS  FOR  THREAD  CUTTING 

J.  P. — On  page  874  of  Maciiineuy's  Handhook,  a  rule  is  given 
for  calculating  the  change-gears  for  cutting  screw  threads; 
will  you  please  explain  how  this  rule  is  derived? 

A. — The  usual  arrangement  of 
the  gears  is  shown  in  the  illus- 
tration. Gear  C  is  the  change- 
gear  on  the  stud  and  gear  E  is 
the  change-gear  on  the  lead- 
screw;  gear  A  is  on  the  spindle, 
B  is  on  the  stud,  and  D  is  an 
idler,  whose  function  is  to  change 
the  direction  of  rotation  of  the 
lead-screw.  The  arrows  indicate 
the  direction  in  which  the  gears 
rotate.  Now  if  A  and  B  have 
the  same  number  of  teeth,  and 
if  C  and  E  also  have  an  equal 

Change-gears  for  Thread  Cutting  ,  „    ^      ^,  ,    ^. 

number  of  teeth,  one  revolution 
of  the  spindle  will  revolve  A,  B,  G  and  E  once,  and  the  car- 
riage will  advance  an  amount  equal  to  the  pitch  of  the  lead- 
screw.    If  B  is  n  times  as  large  as  A  (n  is  usually  2,  2V2,  or  3), 

1 
one  turn  of  A  will  produce  only  —  turn  of  B,  and  if  C  and  E 
n 

1 
are  equal,  the  carriage  will  advance  only  —  of  the  pitch  of 

n 
the  lead-screw.  This  is  equivalent  to  a  lead-screw  having  n 
times  as  many  threads  per  inch;  hence  the  term  lathe  (or 
lead)  screw  constant,  and  this  constant  can  evidently  be  de- 
termined by  noting  the  number  of  threads  per  inch  that  will 
be  cut  when  gears  O  and  E  are  equal.  Suppose  that  the  lead- 
screw  has  six  threads  per  inch  and  that  71  =  2 ;  then  the  con- 
stant is  6  X  2  =  12,  and  when  the  spindle  makes  one  turn, 
the  carriage  advances  1/12  inch.  Now  suppose  that  it  were 
desired  to  cut  a  screw  having  seven  threads  per  inch;  evi- 
dently gear  C  must  be  larger  than  gear  E,  since  the  carriage 
must  move  a  greater  distance  than  when  G  and  E  are  equal. 
The  pitch  of  the  thread  to  be  cut  is  1/7  inch,  and  we  have 

11  O       12 

the  proportion  G  :  E  =  —  :  — ,  or  —  =  — .     Multiplying  both 

7      12  E        7 

terms  of  this  fraction  by  4  (this  does  not  change  its  value,  of 

48 
course),  the  result  is  — .     Therefore,  gear  C  should  have  48 

28 
teeth  and  gear  E 
28  teeth,  the 
same  values  as 
would  be  ob- 
tained by  the 
rule.  The  rule 
is  simpler,  how- 
ever, since  it 
does  not  make 
use  of  fractions. 
J.  J. 


Cylindrical  Tank  Calculation 


CYLINDRICAL  TANK  CALCULATION 

R.  L.  C— A  cylindrical  tank  60  feet  high  and  12  feet  in 
diameter  should  be  provided  with  an  overflow  opening  at  such 
a  height  in  the  head  that  the  contents  will  overflow  when 
the  tank  is  two-thirds  full.  How  can  the  location  of  this  hole 
be  found? 

A. — Referring  to  the  accompanying  illustration,  the  problem 
may  be  stated  mathematically  as  follows:  Find  a  line  AB  so 
located  that  it  divides  a  circle 
12  feet  in  diameter  into  two 
parts,  the  area  of  one  part  be- 
ing equal  to  two-thirds  of  the 
area  of  the  circle,  and  the  area 
of  the  other  part  being  equal  to 
one-third.  This  problem  can- 
not be  solved  by  any  direct 
mathematical  formula.  It  is 
easily  solved,  however,  by  the 
use  of  a  table  of  "Segments  of 
Circles,"  such  as  is  given  on 
pages  62  and  63  of  Machineby's 
Handbook.  Tables  of  this  kind  are,  in  fact,  prepared  for  the 
very  purpose  of  solving  problems  like  this,  for  which  no 
simple  mathematical  formula  can  be  provided.  In  the  present 
case  the  problem  resolves  itself  into  finding  the  height  CD 
of  the  segment  of  a  circle  the  area  of  which  is  one-third  of 
the  total  area  of  the  circle.  The  table  referred  to  is  based  on 
a  radius  equal  to  1.  The  area  of  a  circle  with  a  radius  equal 
to  1  is  3.1416.  One-third  of  this  area  equals  1.0472.  By  in- 
specting the  table  on  page  63  of  Machi>'ebt's  Handbook,  in 
the  column  "Area  of  Segment,"  it  will  be  found  that  a  seg- 
ment having  a  center  angle  of  149  degrees  and  a  height  of 
0.7328,  very  nearly  meets  the  requirements.  As  the  radius 
in  the  problem  is  6  feet,  the  height  CD  in  the  problem  would 
equal  6  X  0.7328,  or  4.4  feet,  very  nearly. 

The  uses  of  the  mathematical  tables  given  in  Machinery's 
Handbook  for  solving  many  problems  of  this  and  similar  kind 
are  perhaps  not  as  well  appreciated  as  they  should  be.  To  a 
man  who  must  do  a  great  deal  of  calculating,  the  tables  of 
"Powers,  Roots  and  Reciprocals,"  "Circumferences  and  Areas 
of  Circles,"  "Segments  of  Circles,"  "Lengths  of  Chords,"  etc., 
will  save  a  great  deal  of  time  and  facilitate  the  solution  of 
problems  and  equations  by  trial  and  inspection  to  a  great 
extent. 


Illustrating  Pascal's  Hydrostatic  La 


PASCAL'S  LAW 

H.  M.  S. — What  is  Pascal's  law,  and  who  was  Pascal? 
A. — Blaise  Pascal  was  a  great  French  mathematician  and 
scientist  (1623-1662).  There  are  several  theorems  and  princi- 
ples, or  laws,  bearing  his  name,  but  we  assume  that  the  one 
to  which  you  refer  is  that  relating  to  hydrostatic  pressure. 
In  stating  the  law,  it  is  assumed  that  the  word  "pressure" 
means  specific  pressure,  i.  c,  pressure  per  unit  of  area,  as 
pounds  per  square  inch,  kilograms  per  square  centimeter,  etc. 
Then,  if  a  vessel  be  entirely  filled  with  a  liquid,  and  a  pressure 
be  exerted  anywhere  on  the  mass  of  the  liquid,  it  follows,  ac- 
cording to  Pascal's  law,  that  the  pressure  is  transmitted  un- 
diminished in  all  directions  and  acts  with  the  same  force 
upon  all  surfaces  in  a  direction  perpendicular  to  each  element 
of  those  surfaces.  This  is  the  most  important  law  in  hydro- 
statics, but  only  a  few  of  the  conclusions  derived  from  it  can 
be  considered  here. 

Referring  to  the  illustration,  .1.  B,  and  C  are  three  vessels 
partly  filled  with  water  and  connected  by  pipes,  as  shown; 

then  the  water 
stands  at  the 
same  level  in 
each  vessel.  To 
prove  this,  note 
that  the  pres- 
sure of  the  water 
at  any  point  is 
equal  to  the 
weight  of  a  col- 
umn   of    water 
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whose  area  is  the  unit  of  area  (say,  1  square  inch)  and 
whose  height  is  the  depth  of  the  point  below  the  upper  sur- 
face of  the  water.  If,  therefore,  the  water  were  a  little  higher 
in  one  vessel  than  in  the  others,  the  pressure  at  any  particular 
point  would  be  a  little  greater  than  at  the  same  level  in  the 
other  vessels,  and  this  extra  pressure  would  cause  the  water 
to  flow  from  that  vessel  to  the  others  until  the  pressure  was 
equalized.  Again,  if  the  areas  of  the  bottoms  of  the  three 
vessels  are  the  same,  regardless  of  their  shapes,  the  total  down- 
ward pressure  on  their  bottoms  will  also  be  the  same.  In 
vessel  B,  the  pressure  acting  on  an  element  of  area  at  b  may 
be  represented  by  ab,  perpendicular  to  the  element  of  surface 
ef.  This  can  be  resolved  into  the  two  forces  cb  and  ac  acting, 
respectively,  on  the  horizontally  and  vertically  projected  areas 
of  6,  but  not  increasing  the  pressure  on  the  bottom  area. 
In  vessel  C,  on  the  contrary,  ac  acts  upward,  and  there  being 
nothing  but  the  bottom  to  oppose  the  downward  reaction,  the 
pressure  on  the  bottom  is  increased,  and  the  sum  of  these 
reaction  pressures  makes  the  total  pressure  on  the  bottom 
the  same  as  in  A  and  B.  In  vessel  D,  the  pressure  due  to  the 
water  in  tube  a  is  transmitted  equally  everywhere.  J.  J. 

CONTINUED  FRACTIONS 

p.  O.  R. — What  are  continued  fractions  and  of  what  use  are 
they? 

453 

A. — Consider   the   fraction •.     Dividing  both   numerator 

1908  1 

and  denominator  by  the  numerator,  this  fraction  b  "comes  . 

9S 


4 

453 

96    1 

69   1 

27    1 

15   1 

12   1 

Similarly,  =  — ; 

—  =  — ; 

—  =  — ; 

—  =  — ; 

—  =  — •. 

453   69 

96   27 

69   15 

27   12 

15   1 

4— 

1— 

2— 

1— 

1— 

96 

69 

27 

15 

4 

453 

1 

Consequently,  • = 

— 

190S 

4-f  1 

4  +  1 


1  +  1 


2  +  1 

1  +  1 

4 
1111111 
This  is  frequently  written  —      —      —      —      —      —      — . 

4  +  4  +  1  +  2  +  1  +  1  +  4 
It  will  be  noticed  that  the  numerators  are  all  I's  and  the  de- 
nominators are  the  quotients  obtained  by  dividing  the  different 
denominators  by  the  corresponding  numerators;  all  such  ex- 
pressions are  called  continued  fractions.  A  continued  fraction 
Is    most    conveniently    evaluated    In    the    following    manner: 

0  1      4      5     14    19      33       161  0 

— ,  — ,  — ,  — ,  — ,  — ,  ,  ■ .     Write  the   fraction   —  and 

1  4     17    21    59    80     139      636  1 
then    the    first    fraction    in    the    continued    fraction;    in    this 

1 
case,  — .     Multiplv  the  numerator  ot  the  second  fraction  by 

4 
the  next  denominator  in  the  continued  traction  and  add  the 
numerator  of  the  preceding  fraction;  thus,  4X1  +  0  =  4.  Do 
likewise  with  the  two  denominators;  thus,  4X4  +  1  =  17. 
Write  the  results  as  the  numerator  and  denominator  of  a  new 
fraction,  as  shown.  Multiply  the  numerator  ot  the  traction 
last  found  by  the  next  denominator  in  the  continued  fraction 
and  add  the  preceding  numerator  to  form  the  numerator  of  a 
new  fraction;  thus  1X4  +  1  =  5.  Do  likewise  with  the  de- 
nominators; thus,  1X17  +  4  =  21.  Proceed  in  this  manner 
with  the  remaining  denominators  in  the  continued  traction. 
The  last  fraction  is  equal  to  the  original  fraction  when  re- 

0 
duced   to   its   lowest   (crms.     The   fractions   following   —  are 

1 
called  convergents,  and  each  Is  nearer  In  value  to  the  original 


fraction  than  any  that  precedes  it.  Continued  fractions  are 
used  principally  to  obtain  approximate  fractions  that  will  be 
sufficiently  accurate  and  at  the  same  time  more  convenient 
than  the  original  traction  or  decimal.  For  example,  suppose 
it  were  desired  to  calculate  the  change-gears  tor  a  lathe  to  cut 
screw  threads  in  the  metric  system.  "Here  1  centimeter  =  0.3937 
3937 

inch  = inch.    Converting  this  into  a  continued  traction, 

10000 

111111 
the  result  is  —      —      —      —      —      — .    Note  that  the  last 

2  +  1  +  1  +  5  +  1+3  1 

denominator  Is  almost,  but  not  quite  3;   it  Is  really  —  less 

79 
than    3.      Forming    the    convergents    as    before,    they    are 

0  1      1      2     11    13      50 

— ,  — ,  — ,  ■ — ,  — ,  — ,  .     The   last   fraction   reduced   to   a 

1  2      3      5     28    33     127 

decimal  becomes  0.3937008,  showing  that  the  number  of  teeth 
in  the  gears  should  be  50  and  127,  provided  there  is  no  re- 
ducing gear.  It  is  well  to  note  that  each  convergent  is  a  frac- 
tion in  its  lowest  terms.  J.  J. 


CALCULATING   CHANGE-GEARS   FOR 
FRACTIONAL   THREADS 

Mechanic. — Please  explain  how  to  calculate  the  change-gears 
for  cutting  screw  threads  when  the  pitch   is  expressed  deci- 
mally;  for  example,  suppose  the  lead-screw  has  tour  threads 
per  inch  and  the  number  of  threads  per  inch  to  be  cut  is  14.083. 
A. — We  suspect  that  in  this  case  the  decimal  0.083  is  In- 
1  4  48 

tended   to  be  equivalent  to  — ,   in  which   event,  =  — . 

12  1        169 

14— 
12 
Hence,  the  gear  on  the  lead-screw  should  have  169  teeth  and 
the  gear  meshing  with  it  48  teeth.  Suppose,  however,  that 
the  number  of  threads  per  inch  required  had  been  14.183.  The 
first  step  is  to  decide  the  limit  ot  accuracy.  The  true  pitch 
1 

required  is  =  0.07050694  +  inch.     Suppose  it  is  decided 

14.183 
that  the  nearest  ten-thousandth  of  an  inch  is  close  enough; 
then  the  gears  must  be  so  selected  that  the  pitch  of  the  screw 
will  be  0.0705  :^  0.00005  inch.  In  other  words,  It  must  be 
greater  than  0.07045  and  less  than  0.07055.  The  second  step 
is  to  convert  the  decimal  into  a  continued  fraction.     Thus, 

111 
0.183  =  —      —      —  Forming  the  various  convergents, 

5+2  +  6  +,etc. 

1     2    13  1  11     " 

we  obtain  — ,  — ,  — ,  etc.    Now = =  0.070512S2  +  inch, 

5    11   71  2        156 

14— 
11 

4  44        22 

which  Is  within  the  limits.    Therefore, =  —  =  — ;  hence, 

2        156       78 
14— 
11 
the  gear  on  the  lead-screw  must  have  either  156  or  78  teeth, 
and  the  gear  meshing  with  it  either  44  or  22  teeth.     If  the 

1 

third  convergent  be  used,  the  pitch  will  be =  0.07050645  + 

13 
14— 
71 
inch,  which,  as  will  be  observed,  is  tar  more  accurate.     The 
4  284 

ratio  ot  the  gears  in  this  case  is = .     Since  this  frac- 

13      1007. 
14— 
71 
tion  cannot  be  reduced  any  further,  and  as  it  is  impracticable 
to  make  a  gear  having  1007  teeth,  this  ratio  is  valueless  tor  a 
simple  geared  lathe.     It  can  be  used,  however,  with  a  com- 
2S4         4        71       16       71 

pound  geared  lathe,  since  =  —  X  —  =  —  X  — .    That  is, 

1007       19      53       76       63 
gear  16  would  be  on  the  spindle  and  would  mesh  with  gear  53 
on  the  stud;  gear  76  would  be  placed  on  the  lead-screw;  gear 
71  would  be  on  the  same  shaft  as  gear  53,  and  would  mesh 
with  gear  76.  J.  J- 
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INFLUENCE   OF  TRADE   PAPERS   IN 
FOREIGN   TRADE 

In  a  paper  read  at  the  convention  of  the  Associated  Adver- 
tising Cluljs  of  the  World  in  Philadelphia,  June  27,  C.  A.  Tup- 
pcr,  president  of  the  Chicago  Trade  Press  Association,  said 
he  could  best  point  out  the  opportunities  that  lie  before  Ameri- 
can trade  and  technical  journals  to  help  build  up  foreign  trade, 
by  giving  specific  examples  of  what  they  have  already  accom- 
plished. 

Some  years  ago  he  visited  the  principal  industrial  countries 
of  the  world  outside  of  the  United  States  and  Canada,  his 
work  taking  him  into  practically  every  manufacturing  district 
of  importance,  with  particular  reference  to  mining,  metal 
working,  woodworking,  electrical  and  textile  plants,  as  well 
as  to  large  construction  projects  and  the  mills  or  factories  fur- 
nishing material  for  them.  Docks  and  shipyards  were  also 
visited.  In  the  metal  working  plants  he  found  an  amazingly 
large  number  of  installations  of  American  built  machine  tools. 
Upon  inquiring  into  their  origin,  he  learned  that  in  the  ma- 
jority of  cases  the  equipment  had  been  bought  by  the  German, 
Swiss,  French  or  English  proprietors,  rather  than  sold  to  them 
by  American  manufacturers  or  their  agencies.  The  distinc- 
tion is  important.  Herein  lies  one  of  the  strongest  reasons 
for  the  tremendous  influence  which  American  trade  and  tech- 
nical journals  have  exercised  on  foreign  trade. 

Among  these  metal  working  plants  he  found  Machinery,  the 
Iron  Age,  and  American  Machinist  extensively  circulated.  Fur- 
thermore, they  were  eagerly  and  intelligently  read.  When  a 
new  machine  tool  was  put  upon  the  American  market,  both 
the  editorial  and  advertising  descriptions  were  closely  fol- 
lowed by  a  considerable  number  of  foreign  shop  owners,  who 
studied  the  possible  application  of  such  a  machine  to  their 
own  operations  with  great  care.  In  many  cases  such  articles 
and  advertisements  subsequently  led  to  visits  to  the  United 
States  by  representatives  of  large  foreign  metal  working  in- 
terests and  to  considerable  purchases  of  American  tools  for  use 
abroad.  In  other  cases  correspondence  developed  with  the 
American  manufacturers  which  led  directly  to  orders  by  mail. 

At  the  present  time  many  American  machine  tool  manufac- 
turers are  represented  abroad  by  active  sales  agencies,  but  the 
business  was  originally  developed  almost  entirely  through  the 
initiative  of  the  foreign  buyer  after  reading  descriptions  of 
the  tools  In  American  journals. 

In  Germany  and  Austria-Hungary,  before  the  war,  there 
were  large  installations  of  American  rock  and  ore  crushing 
machinery,  steam  .and  electric  shovels,  and  heavy  construction 
equipment,  the  orders  for  which,  Mr.  Tupper  says,-  were  di- 
rectly traceable  to  the  influence  of  American  trade  journals. 
At  the  Lousavaara-Kirunavaara  iron  mines  of  Lapland  and 
in  the  frozen  island  of  Spitzbergen,  which  is  far  within  the 
Arctic  Circle,  beyond  Norway,  extensive  coal  and  iron  ore 
mining  and  ship  loading  equipment  had  been  bought  from 
advertisements.  In  Spain  and  other  countries  of  Southern 
Europe,  advertisements  led  to  contracts  for  complete  cement 
mill  equipments.  On  the  historic  island  of  Elba,  there  is  a 
blast  furnace  plant  where  the  blowing  engines  were  con- 
structed after  the  designs  of  a  Philadelphia  concern,  as  a 
result  of  a  description  in  a  trade  paper,  which  led  to  a  visit 
from  the  company's  engineer  to  plants  in  eastern  Pennsyl- 
vania. In  northern  Algeria  there  is  equipment  for  mining 
and  handling  phosphate  rock  which  was  bought  on  advice 
taken  from  the  pages  of  an  American  magazine. 

In  riding  from  Cologne  to  Berlin  Mr.  Tupper  conversed 
with  a  German  wholesale  lumber  dealer  having  large  interests 
in  the  eastern  provinces.  This  dealer  read  an  American  trade 
Journal  very  carefully  and  purchased  most  of  the  equipment 
of  his  saw  mills  located  in  East  Prussia  and  Silesia  as  the 
result  of  advertisements  appearing  in  that  paper. 

In  Vienna  he  was  shown  an  article  contributed  to  one  of  the 
papers  in  which  he  is  now  interested,  and  was  asked  whether 
he  was  the  same  Herr  Tupper  who  had  written  it.  Upon 
admitting  that  ho  was,  an  ofTicial  asked  him  questions  in  con- 
siderable detail  about  the  ore  washing  plant  of  the  Oliver 
Iron  Mining  Co.  at  Coleraine,  Minn.,  and  negotiations  were 
later   started   with   American   manufacturers    for   a   plant    in 


Transylvania,  the  completion  of  which  has  been  delayed  by 
the  war.  At  Gohlis,  a  suburb  of  Leipsic,  Germany,  he  had  a 
similar  experience  with  another  article,  which  had  been 
clipped,  filed  and  carefully  indexed.  The  concern  that  he 
visited  there  subsequently  sent  to  him  at  Milwaukee  a  rep- 
resentative of  the  Prussian  government  who  was  Interested 
in  handling  equipment  for  loading  and  unloading  at  wharves. 
This  man  brought  out  a  portfolio  containing  clippings,  both 
articles  and  advertisements,  which  he  had  gathered  from 
American  journals  he  had  read  in  Germany. 

But  aside  from  the  direct  contact  of  American  trade  and 
technical  journals  with  the  foreign  customer.  It  must  be  re- 
membered that  an  influence  of  considerable  importance  is 
Ijeing  exerted  by  the  re-publication  in  foreign  trade  and  tech- 
nical Journals  of  articles  from  American  papers  of  the  same 
class.  An  examination  of  copies  of  papers  issued  in  Europe, 
Asia,  South  Africa,  Australia  and  Latin  America  shows  that 
reprints  from  American  papers  form  a  large  percentage  of  the 
contents  of  such  papers,  and  in  many  cases  overshadow  the 
original  material  used  in  them. 

*  *     * 

NEW  FRENCH  AEROPLANES 
A  new  type  of  aeroplane  has  been  brought  out  in  France, 
which  has  wing  planes  about  75  feet  wide.  There  are  three 
planes  arranged  vertically  one  above  the  other,  the  total  height 
of  the  triplane  being  about  20  feet.  This  triplane  has  a 
seating  capacity  for  twelve  people,  but  ordinarily  does  not 
carry  more  than  six.  The  aeroplane  is  equipped  with  four 
1%-inch  rapid-fire  guns,  and  has  a  speed  of  over  80  miles  an 
hour.  In  addition  to  these  aeroplanes,  which,  are  intended 
primarily  for  attacks  on  enemy  positions  by  means  of  bomb 
dropping,  a  fleet  of  aeroplane  destroyers  has  also  been  devel- 
oped. These  aeroplanes  are,  strictly  speaking,  battle  planes, 
intended  to  attack  enemy  aeroplanes  in  the  air.  This  type 
consists  of  a  biplane,  7  feet  high,  with  wings  21  feet  wide, 
having  a  maximum  speed  of  100  miles  an  hour.  These  biplanes 
are  equipped  with  rapid-fire  guns  which  can  be  operated  by 
the  aviator  himself.  It  is  claimed  that  these  aerial  destroyers 
excel  all  aeroplanes  hitherto  built  as  regards  ease  of  manipula- 
tion. They  can  rise  in  a  helix  of  very  small  diameter,  and  in 
forty  seconds  are  able  to  reach  a  height  of  3000  feet.  The 
steering  gear  is  manipulated  by  pedals,  so  that  the  aviator 
has  his  hands  perfectly  free  for  making  notes  and  sketches, 
or  for  the  operation  of  the  rapid-fire  gun.  Previous  to  the  war 
France  built  yearly  from  150  to  200  aeroplanes.  At  the  pres- 
ent time  it  is  stated  that  one  factory  alone  completes  five 
aeroplanes  daily. 

*  •     * 

SPEED  OP  WOODWORKING  MACHINERY 
There  is  considerable  difference  of  opinion  as  to  the  speed 
of  woodworking  machinery,  and  machinery  of  this  type  is 
often  run  at  too  low  a  speed  for  the  best  efficiency.  There 
seems  to  have  been  less  effort  made  in  instructing  the  users 
of  woodworking  machinery  as  to  the  proper  speeds  to  employ 
than  in  the  metal  working  industries.  Woodworking  ma- 
chinery requires  comparatively  high  power,  owing  to  the  fact 
that  it  should  be  run  at  a  high  speed,  and,  while  the  material 
cut  is  so  much  softer  than  that  cut  in  metal  working  ma- 
chinery, the  amount  of  material  removed  per  minute  is  so 
much  greater  that  the  power  for  machines  of  approximately 
the  same  size  does  not  differ  materially.  A  properly  driven 
circular  saw,  according  to  the  liailica)/  and  Locomotive  Engi- 
neer, should  run  at  a  peripheral  speed  of  7000  feet  per  min- 
ute— nearly  a  mile  and  a  half.  A  band  saw  is  run  at  about 
half  that  speed.  Planing  machine  cutters  have  a  speed  at  the 
edge  of  GOOO  feet  per  minute,  as  the  cutters  of  molding  ma- 
chinery trim  out  material  at  about  4000  feet  per  minute.  Wood 
carving  drills  run  at  5000  revolutions  per  minute.  Augers 
1%  inch  in  diameter  are  run  at  900  revolutions  per  minute, 
and  those  half  that  size  are  run  at  1200  revolutions  per  minute. 
Mortising  machine  cutters  make  about  300  strokes  per  minute. 

*  •     * 

Thin  brass  tubing  is  threaded  with  twenty-seven  threads 
per  inch.  Irrespective  of  diameter.  The  so-called  ornament 
brass  sizes  have  thirty-two  threads  per  inch. 


NE^SAT  MACHINERY  AND  TOOLS 

THE    COMPLETE    MONTHLY    RECORD    OF    NEW    AMERICAN    METAL -WORKING    MACHINERY 


RIVETT   AUTOMATIC    OSCILLATING 
g^RINDING    MACHINE 

The  great  increase  in  the  use  of  hall  hearings  and  the  ac- 
cowpnniniif/  demand  for  grinding  machines  has  led  the  Rivett 
Ldthi  ,(  I'liiiiiler  Co.  to  bring  out  the  oscillating  grinder  illus- 
tnih  il  III  fi  It  nil.  Its  principal  features  are  the  automatic  oscil- 
lation, tjj  Ihi:  head,  positive  methods  of  adjustment  and  range 
of  feeds  necessary  for  good  hall  hearing  race  grinding. 

The  Rivett  Lathe  &  Grinder  Co., 
BriKhton  District,  Boston,  Mass.,  has 
brought  out  the  automatic  oscillat- 
iuK  grinder  illustrated  herewith. 
'I'M is  machine  is  adapted  for  grind- 
ing concave  and  convex  rings,  and 
especially  for  finishing  hall  bear- 
ing races  to  the  highest  degree  of 
accuracy.  The  machine  is  protected 
by  Van  Norman  patent,  reissued 
March  IG,  1915,  No.  13,892,  under 
which  the  Rivett  Lathe  &  Grinder  Co. 
is   licensed   to   manufacture. 

Fig.  1  shows  a  view  of  this  ma- 
chine from  the  front;  Fig.  2  shows 
a  front  elevation;  Fig.  3  represents  a 
cross-section  taken  through  the  oscil- 
lating post;  Fig.  4  shows  the  gear- 
box; Fig.  5  is  a  section  through  the 
wheel-spindle  slide;  and  Fig.  G  shows 
the  drive  from  the  countershaft  to 
the  wheel-spindle  and  the  belt  ad- 
justment. It  is  recommended  that 
I  his  machine  be  used  for  work  within 
a  limit  of  ZVi  inches  diameter,  al- 
though the  actual  swing  of  the  work- 
spindle  is  7  inches  with  the  front 
guard  removed.  The  spindle  will 
swing  hVn  inches  over  the  guard,  but 
the  best  work  is  limited  to  sizes 
within  SV^   inches  diameter. 


Fig.  1. 


The  Oscillating-  Mechanism 

The  oscillation  of  the  work-head 
takes  place  about  the  post  which  may  be  seen  at  the  left- 
hand  side  of  Fig.  2.  By  referring  to  this  illustration  in  con- 
nection with  Fig.  3,  which  shows  the  oscillating  post  and 
adjacent  mechanism  in  section,  the  method  of  oscillating  the 
head  may  be  seen. 
The  oscillating 
head  which  car- 
ries the  work- 
holding  spindle  is 
held  to  the  top 
of  the  oscillating 
post  by  means  of 
screws  and  dow- 
els. The  upper  end 
of  the  post  is 
m  o  u  n  t  e  d  in  a 
double  taper 
bronze  bearing 
which  adequately 
supports  it  and 
keeps  it  free  from 
play,  while  the 
lower  end  is 
mounte!}  i»  8Ja  an- 


nular ball  bearing  that  steadies  the  post  with  a  minimum  of 
friction.  Below  the  lower  bearing  on  the  oscillating  post  is 
a  flange  that  takes  up  end  play,  and  above  the  ball  bearing 
is  a  protecting  flange.  Located  directly  above  this  flange 
is  the  oscillating  bracket  that  runs  free  on  the  post.  This 
bracket  oscillates  constantly,  and  the  post  and  its  work-head 
are  made  to  move  in  unison  with  it  by  engaging  the  clutch 
that  may  be  seen  above  the  bracket.  This  clutch  is  slidably 
mounted  on  the  oscillating  post  by 
means  of  two  pins  that  extend  from 
the  adjustable  sleeve  on  the  post 
down  into  holes  in  the  clutch.  The 
sleeve  above  the  clutch  is  adjustable 
on  the  post;  therefore,  the  center  of 
oscillation  may  be  changed  at  will 
by  loosening  this  sleeve  and  chang- 
ing its  position.  The  advantage  or 
being  able  to  stop  oscillation  with- 
out stopping  the  entire  machine  is 
apparent,  and  especially  valuable 
when  adjusting  or  setting  up  the 
machine. 

The  work-spindle  head  is  laterally 
adjustable  on  the  oscillating  head  so 
as  to  secure  movement  at  any  de- 
sired radius  from  the  axis  of  oscilla- 
tion to  provide  for  grinding  any 
depth  of  groove.  The  work-spindle  Is 
of  the  regular  Rivett  construction, 
being  made  of  tool  steel  and  running 
in  hardened  and  ground  steel  bear- 
ings. The  thread  on  the  spindle  nose 
is  1%  inch  diameter  by  12  pitch,  and 
is  finish-ground  on  the  spindle  bear- 
ing. The  spindle  end  is  provided 
with  a  taper  for  receiving  No.  4  new 
style  standard  Rivett  chucks.  Ade- 
quate oiling  provisions  are  present 
for  lubricating  the  bearings.  The 
driving  belt  to  the  work-spindle  and 
wheel-spindle  countershaft  is  oper- 
ated from  an  overhead  countershaft 
which  was  described  in  the  March,  1915,  number  of  Maciiinkry. 
A  foot  control  at  the  base  of  the  machine  may  be  fitted  to 
operate  the  countershaft,  and  by  means  of  a  brake  that  acts 
almost    instantly    the    oscillation    may    be    stopped    within    a 

limit  of  10  degrees. 

Method  of  Oscil- 
lation 

Fig.  4  best  illus- 
trates the  mech- 
anism employed 
for  oscillating  the 
bracket  on  the  os- 
cillating post.  The 
drive  is  received 
from  the  overhead 
countershaft  o  n 
the  three-step  cone 
pulley  A  on  the 
back-shaft.  This 
back-shaft  carries 
a  worm  B  that 
meshes  with  a 
worm-wheel  C  on 
a  shaft  D  at  right 


t  Automatic  Oscillating  Grinding  Machin 
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Fig.    3.      Cross-soction    throufjh    Oscillating   P 

taincd    by    adjusting    pin    /■'    in    the 


slot 


angles  to  the  back- 
shaft  and  enclosed 
in  the  column  of 
the  machine.  This 
worm -shaft  termi- 
iijites  in  a  crank 
disk  /■;  that  is  slot- 
led  and  provided 
with  a  pin  F  carry- 
ing a  lever  G  that 
connects  with  the 
oscillating  bracket. 
At  each  end  of  this 
connecting-rod  are 
universal  joints, 
bronze-bushed.  The 
maximum  amount 
of  oscillation  that 
may  be  obtained  is 
120  degrees,  and 
any  amount  of  os- 
cillation may  be  ob- 
in    crank    disk    E. 


held  in  the  extension  bracket  M  of  the  carriage,  and  thence  to 
the  front  of  the  machine.  On  the  outer  part  of  this  screw  is 
a  double  ratchet  A'  having  200  divisions  or  teeth.  The  teeth 
on  one  side  of  the  ratchet  are  cut  left  hand,  and  on  the  other 
side  right  hand,  to  provide  for  feeding  in  either  direction. 
The  feed  pawl  that  gives  the  impulses  to  the  ratchet,  and 
hence  to  the  screw,  has  two  teeth  that  are  spaced  I'.-i  times 
the  pitch  of  the  ratchet  teeth.  Therefore,  it  is  possible  to 
turn  the  screw  at  each  interval  by  as  small  an  amount  as 
1/400  part  of  0.020  or  0.00005  inch. 

The  automatic  feed  for  the  wheel-slide  is  not  shown  in  the 
line  engravings,  but  a  good  idea  of  its  operation  may  be  ob- 
tained from  the  halftone  illustration  Fig.  1,  In  connection  with 


Carriage  and  Wheel-slide  Mechanism 

As  may  be  noticed  from  Fig.  2,  the  carriage  of  this  machine 
has  an  extremely  long  bearing  on  the  ways,  and  the  wheel- 
slide  table  and  wheel-slide  are  mounted  on  the  carriage.  By 
means  of  the  hand-lever  that  may  be  seen  in  Figs.  1  and  2, 
the  carriage  may  be  moved  longitudinally  for  a  distance  of  2i{> 
inches.  This  movement  is  secured  by  a  rack  and  pinion.  At 
the  rear  of  the  carriage  is  an  adjustable  stop  that  can  be  set 
to  bring  it  into  position  after  withdrawal  for  gaging  work,  etc. 

The  mechanism  by  which  the  wheel-slide  is  automatically 
cross  fed  may  best  be  understood  by  reference  to  Fig.  5  that 
shows  the  wheel-slide  table  and  base  of  the  wheel-slide  in  sec- 
tion. The  long  screw  that  traverses  the  wheel-slide  is  pro- 
vided with  a  section  H  at  the  end,  having  a  12V4-pitch,  left- 


hand  Acme  thread  that  engages  a  solid  nut  /,  bolted  to  the 
extreme  end  of  the  carriage.  Midway  of  the  screw  is  a  section 
J  that  is  threaded  with  a  10-pitch,  left-hand  Acme  thread,  and 
this  section  engages  a  nut  K  screwed  to  the  under  side  of  the 
wheel-slide  table.  It  is  obvious  that  every  full  revolution  of 
this  screw  will  advance  or  withdraw  the  wheel-slide  an  amount 
equal  to  the  difference  in  pitch  of  the  two  threaded  sections 
of  the  screw,  or  0.020  inch. 

The  control  end  of  this  screw  passes  through  a  bushing  L 


Fig.  6.     Drive  from  Countrrshaft  to  Wleel-spindlo  and  Method  of  adjusting 
Belt   Tension 

the  line  illustration  Fig.  4.  The  latter  view  shows  the  method 
of  actuating  the  automatic  feed  cams  that  give  rise  to  the 
impulses  for  operating  the  cross-feed.  On  the  face  of  the  crank 
disk  illustrated  in  Fig.  4,  there  is  a  double  cam,  the  rises  0 
of  which  operate  a  bellcrank  lever  that  terminates  at  the  out- 
side of  the  machine  in  the  slotted  lever  shown  in  Fig.  1.  It  is 
evident  that  the  double-rise  cam  rocks  this  lever  twice  during 
each  rotation  of  the  crank  disk  each  time  an  impulse  is  given 
to  the  feed-rod  that  carries  motion  up  to  the  pawl  meshing 
with  the  ratchet  on  the  cross-feed  screw.  These  two  impulses 
operate  the  feed  at  each  end  of  the  oscillating  stroke.  It  is 
possible  to  remove  one  of  the  cams 
if  desired,  so  that  the  feed  is  oper- 
ated only  at  one  end  of  the  oscilla- 
tion. The  feed-rod  operating  lever 
is  slotted  so  that  any  amount  of 
feed  from  0.00005  inch  up  may  be 
secured. 

Wheel-splndle  and  Drive 

Fig.  6  gives  a  good  idea  of  the 
wheel  -  spindle  mounting  and  its 
drive,  especially  when  viewed  in 
connection  with  Fig.  1.  The  wheel- 
spindle  itself  is  a  unit  mounted  on 
two  standard  ball  bearings  and  Is 
quickly  removable  from  its  housing 
by  loosening  the  clamping  nut  shown  in  Fig.  G.  The  drive 
is  through  an  endless  canvas  belt  to  the  large  pulley  on  the 
ball  bearing  countershaft.  This  ball  bearing  countershaft  is 
pivoted  on  the  wheel-slide  table  as  shown.  The  belt  tension 
is  adjusted  by  increasing  or  diminishing  the  angle  of  the  coun- 
tershaft by  means  of  the  adjusting  screw  shown. 

The  base  of  this  machine  is  provided  with  a  generous  water 
pan,  and  the  machine  can  be  fitted  with  water  pump  if  desired. 
Doors  are  provided  on  the  machine  as  well  as  the  pedestal 


fig.  5.     Cross-sectional  Viow  t}iroufrli  Wheol-spindlo  Slido 
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base,  so  as  to  af- 
ford ready  access 
to  the  mechanism. 
The  upper  part  of 
tlic  griiuling  ma- 
chine is  mounted 
on  the  base  casting 
on  the  three-point 
principle,  thus  ob- 
viating any  twist- 
ing  tendency. 

T  li  r  e  e  w  li  e  e  1 
speeds  are  pro- 
vided, those  recom- 
mended being  11,- 
000,  16,000  and  19,- 
200.  The  worlt-head 
is     provided     with 


Fig.   1.     a.   M.   S.  Cold  Motal  Saw  for  which  Vulcan  Engineering  Sal 


Selling  Agent 


two  speeds,  tho.se  recommended  being  300  and  590.  The  main 
shaft  of  the  countershaft  is  run  at  a  speed  of  GOO  revolutions 
per  minute. 


VULCAN   COLD   METAL  SAW 

Figs.  1  and  2  show  rear  and  front  views  of  an  improved 
(ype  of  cold  metal  saw  built  by  (he  Q.  M.  S.  Co.,  and  for  which 
tlie  Vulcan  Engineering  Sales  Co.,  20.'>9  Elston  Ave.,  Chicago, 
III.,  has  the  sales 
agency.  The  saw 
and  gear  arbors 
are  hammered  GO- 
point  carbon  open- 
hearth  steel  and 
scraped  to  accu- 
rate tits.  The 
teeth  are  cut  from 
tlie  solid  steel,  and 
lliey  are  staggered 
for  the  purpose  of 
reducing  backlash 
and  chatter  to  a 
minimum.  The 
saw  and  gear  ar- 
bors run  in  hard 
bronze  bearings. 


Fig.  2.     Front  View  of  Q.  M. 


A  worm  and  wheel  type  of  drive  is  em- 
ployed, the  worm  being  made  of  hardened  steel  and  the 
wheel  of  a  special  mixture  of  bronze.  The  thrust  of  the  worm 
is  taken  by  roller  bearings;  and  the  worm-wheel  is  of  two- 
piece  construction,  consisting  of  a  steel  center  around  which 
is  shrunk  a  bronze  rim.  The  worm  and  worm-wheel  are  en- 
closed and  run  in  grease. 


The  carriage  is  of 
box  section  and  is 
scraped  to  an  accu- 
rate fit  on  the  ways. 
It  has  a  full  length 
bearing,  and  taper 
gibs  provide  means 
of  compensating  for 
wear.  Hand  adjust- 
ment, automatic 
stops  and  quick 
power  return  are 
features  of  the  de- 
sign. Feed  is  ob- 
tained by  the  com- 
bination of  a  fric- 
tion disk  and  gears, 
which  give  a  range 
of  feeds  from  5/16  inch  to  %y->  inches  per  minute.  The 
friction  feed  wheel  automatically  sustains  the  proper  con- 
tact with  the  friction  disk,  thus  insuring  maximum  power. 
Changes  in  the  peripheral  cutting  speed  of  the  saw  may  be 
instantaneously  made,  and  machines  are  provided  for  run- 
ning at  30  and  50  feet  per  minute  or  40  and  GO  feet  per  minute, 
according  to  the  requirements  of  the  work  on  which  the  saw 
is  to  be  employed. 

A  feature  of  the  machine  is  that  all  levers  for  controlling  the 

feed,  peripheral 
speed  and  return 
motion  are  con- 
centrated in  a  po- 
sition where  they 
can  be  conveni- 
ently reached  by 
the  operator.  The 
levers  for  engag- 
ing the  feed  and 
quick  return  are 
extended  through 
the  machine,  so 
that  control  is  ob- 
tainable  from 
either    side.      All 

S.  Cold  Saw  shown  in  Fig.  I  ^^^^^    „^    j^g    ^^^, 

chine  run  in  oil,  and  all  internal  bearings  are  lubricated 
by  oil  pipes  leading  to  the  exterior  of  the  machine.  An  oil 
trough  is  cast  around  the  work-table,  and  a  gear-driven  pump 
provides  for  delivering  lubricant  to  the  saw  table.  The  base 
of  the  machine  is  a  box-section  casting,  and  the  ways  are 
carefully  machined  and  scraped  to  an  accurate  fit.  Turned 
shafting  is  used  throughout  the  machine. 


Fig.    3.      How    Mochanis 


to    facilitate    Qu 


of   Mechanism   in  Bed   with   Cover  removed — Attenti( 
called  to  Oil  Pipes  leading  to  Bearings 
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Fig.    6.      Close   View   of   StaBBored 
A 

Tlie  power  provided  is  sufficient  to  enable  tlie  manufacturers 
to  guarantee  that  the  machine  will  drive  to  the  limit  of  its 
cutting  capacity  all  sizes  of  inserted-tooth  saws  that  come 
within  its  range. 


C  &  0  DIRECT-CURRENT  MOTORS 

The  C  &  C  Electric  &  Mfg.  Co.,  Garwood,  X.  J.,  has  developed 
a  line  of  electric  motors  especially  adapted  for  those  classes  of 
service  where  direct-current  motors  of  the  smaller  horsepowers 
are  reiiuired  for  direct-connected  motor  drive  on  machine  tools 
and  other  types  of  industrial  machines.  They  are  known  as 
Type  I-B  and  are  of  the  bi-polar  type  with  interpoles.  The 
line  includes  motors  up  to  ten  horsepower  capacity,  and  they 
can  be  furnished  either  shunt-  or  compound-wound,  according 


Tig.    1. 


Typo   I-B   Motor   with   Universal   Base 
Mfg.   Co. 


ado  by  C  &  C  Electr 


to  the  requirements  of  the  shop  in  which  they  are  to  be  used. 
For  driving  machine  tools  and  similar  classes  of  service,  the 
shunt-wound  motors  are  said  to  be  most  satisfactory,  as  the 
service  required  is  essentially  one  of  constant  speed  with  close 
speed  regulation  from  no  load  to  full  load,  and  where  the 
torque  required  for  starting  and  accelerating  does  not  greatly 
exceed  the  full  load  torque.  The  compound-wound  motor  is 
desirable  for  drives  where  the  starting  torque  is  much  heavier 
than  the  full  load  torque,  as  this  type  of  motor  starts  at  a 
much  heavier  load  than  the  shunt-wound  motor,  and  any  de- 
gree of  compounding  can  be  furnished  to  meet  existing  condi- 


tions.    Adjustment  of  speed  is  obtained  in  both  types  of  mo- 
tors by  either  armature  or  field  control. 

The  main  frame  and  supporting  feet  are  cast  integral  and 
the  pole  pieces  are  separate.  The  main  pole  pieces  and  pole 
shoes  are  laminated,  with  the  interpole  pieces  cast  separately, 
and  the  coils  are  form  wound.  The  pulley  side  bearing  bracket 
is  provided  with  a  wide  apron  to  protect  the  windings  from 
mechanical  injury,  and  the  bearing  is  supported  by  four  arms 
with  large  openings  between  them,  making  a  rigid  open 
bracket  and  permitting  free  and  ample  ventilation.  The  com- 
mutator side  bearing  bracket  has  four  arms,  giving  free 
access  to  the  commutator  and  brushes.  Both  brackets  fit 
in  recesses  in  the  main  frame,  thus  insuring  perfect  and  rigid 
alignment. 

The  armature  is  of  standard  design  with  a  laminated  core; 
and  an  air-agitating  fan  is  placed  on  the  pulley  end  of  the 
shaft  next  to  the 
armature  windings,  in 
order  to  provide  the 
high  degree  of  ventila- 
tion and  cooling  which 
is  absolutely  necessary 
in  motors  of  compact 
form  to  guarantee  sat- 
isfactory operation  un- 
der severe  service  and 
a  heavy  overload  ca- 
pacity. The  addition 
of  interior  commutat- 
ing  poles  completes 
the  constant  charac- 
teristics of  these  mo- 
tors. Under  continu- 
ous operation  tor  long  periods  of  time,  it  is  stated  that  these 
motors  run  cool  and  do  not  require  any  attention.  The  inter- 
poles insure  sparkless  commutation  through  the  fiiU  range 
of  load  without  changing  the  brush  position.  These  motors 
may  be  furnished  in  the  open  type  or  with  perforated  or  totally 
enclosing  covers  to  provide  protection  against  dust,  metal 
chips,  dampness,  etc.  For  use  in  connection  with  belt  drive, 
the  motors  can  be  provided  with  either  a  universal  Slide-rail 
base  or  a  belt  tightening  idler  pulley  for  adjusting  the  belt 
tension. 


Fig. 


Main   Frame    with   Field   and    Com- 
utating  Poles  of   C  &  C  Type  I-B 
Electric  Motor 


"FULFLO"   GRINDER  PUMP 

The  Cincinnati  Lubricant  Pump  Co.,  126  Opera  Place,  Cin- 
cinnati, Ohio,  has  added  to  its  line  of  "Fulflo"  pumps  a  lubri- 
<ant  pump  of  the  centrifugal  type  which  is  especially  adapted 
for  use  in  delivering  water  to  grinding  wheels.  The  cen- 
trifugal  principle  employed  has  been  applied   in  such  a  way 


Fig.   2.     Armatu 


C  &  C  Type   I-B  Electric   Motor 


Fig.   1.      "Fulflo"   Co 

that  the  delivery  of  a  large  volume  is  assured  without  having 
the  water  supplied  under  too  great  a  pressure.  The  pump  can 
be  mounted  above  the  level  of  the  water,  and  owing  to  its  posi- 
tive trap  arrangement,  it  will  retain  its  "prime"  without  re- 
quiring the  use  of  a  cheek  valve.    The  possibility  of  mounting 
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Fig.  2.     "Fulflo"  Or 


or  Pump,  showing  Clearer  Vi< 
Pulley  and  Bearings 


of  Driving  Shaft 


Ww.  pump  above  the  surface  of  the  water  enables  it  to  be  placed 
ill  any  convenient  position  on  the  grinder  with  regard  to  con- 
venience, accessibility,  etc. 

The  "Fulflo"  grinder  pump  has  no  bearings  in  the  pump 
proper,  the  impeller  which  is  the  only  working  part  being 
mounted  on  the  driving  shaft.  Since  it  has  no  contact  with 
any  other  part,  the  impeller  will  last  and  retain  its  full  effi- 
ciency almost  indefinitely.  As  no  gears  or  other  close  fitting 
parts  govern  the  action  of  the  pump,  its  efliciency  is  not  af- 
fected by  the  presence  of  emery  grit  and  dirt  in  the  water. 
All  passages  are  made  of  large  size  so  that  they  are  not  likely 
to  become  clogged.  The  driving  shaft  is  made  of  hardened 
and  ground  steel  and  is  supported  by  bearings  at  both  sides 
of  the  driving  pulley.  The  outer  bearing,  which  also  supports 
the  end  thrust,  is  made  of  phosphor-bronze.  The  inner  bearing 
is  combined  with  the  stutling-box  gland  and  is  made  of  cast 
iron.  This  inner  bearing  is  protected  from  emery  grit  and 
dirt  by  the  use  of  a  combination  of  metallic  graphite,  rubber 
and  flax  packing  which  is  non-granular  and  will  not  cut  the 
shaft,  although  it  prevents  the  slightest  particles  of  grit  or 
dirt  from  reaching  the  bearing. 

Large  oil  reservoirs  provide  semiautomatic  lubrication  for 
the  bearings.  When  pulley-driven  and  using  a  suction-lift  of 
twelve  inches  and  a  head-lift  of  four  feet,  the  rates  of  delivery 
are  about  as  follows:  for  1200  revolutions  per  minute,  five 
gallons  per  minute;  for  1400  revolutions  per  minute,  ten  gal- 
lons per  minute;  and  for  IGOO  revolutions  per  minute,  fifteen 
gallons  per  minute.  In  order  to  increase  the  flow  for  a  given 
head-lift,  or  to  secure  the  same  flow  for  a  greater  head-lift,  It  is 
simply  necessary  to  increase  the  speed  of  the  pump  pulley 
proportionally. 

GREENFIELD   SELF-OPENING   DIE 

The  Greenfield  Tap  &  Die  Corporation,  Greenfield,  Mass., 
lias  recently  made  several  important  changes  in  its  model  T 
Wells  self-opening  die.  The  improved  tool  is  shown  in  the 
accompanying  illustration,  where  it  will  be  noticed  that  the 
openings  for  the  chaser  set-screws,  which  were  formerly  ex- 
posed, are  now  entirely  covered  by  a  light  steel  shell,  thus 
eliminating  the   possibility  of   fine  chips  entering  and   inter- 


fering with  the  work.  Although  this  steel  shell  affords  ample 
protection,  it  can  be  instantly  turned  to  expose  the  screws  so 
that  the  chasers  can  be  released  and  removed  in  the  usual  way. 
This  improved  threading  die  is  especially  adapted  for  opera- 
tions in  which  the  die  is  required  to  revolve;  and  on  this  ac- 
count the  old  style  of  projecting  face  trip  has  been  discon- 
tinued, a  neat  and  serviceable  ball  shaped  latch  at  the  side  of 
the  die-head  now  being  employed  to  release  the  chasers  when 
the  cut  has  been  taken.  The  well-known  self-opening  die  prin- 
ciples and  all  essential  points  of  construction  of  the  previous 
type  of  model  T  Wells  self-opening  die  have  been  retained  in 
the  present  design,  which  also  includes  the  improved  features 
referred  to. 


SELLEW  SENSITIVE  DRILL  HEAD 
The  illustration  presented  in  connection  with  the  following 
description  shows  a  Leland-Giftord  high-speed  bench  drill 
equipped  with  a  sensitive  adjustable  drill  head  which  is  a 
recent  product  of  the  Sellew  Machine  Tool  Co.,  Pawtucket, 
U.  I.  The  center  spindle  of  this  head  is  directly  connected 
with  the  main  driving  spindle,  and  the  auxiliary  spindle  is 
adjustable;  the  minimum  distance  is  0.6  inch  and  the  maxi- 
mum distance  1.7  inch  between  centers  of  the  spindles  in  the 
head.     The  chucks  have  a  capacity   for  holding  drills  up  to 


Improvod   Type   of   Wells   Model   T   Self-opcninit   : 
Tap  ft  Die  Corporation 


nado  by   Greenfield 


vith    Sellew    Sensitive 

Vs  inch  in  diameter,  and  they  are  an  integral  part  of  the  spin- 
dles. The  auxiliary  spindle  has  its  own  thrust  bearing,  and 
the  center  or  main  driving  spindle  is  connected  to  the  spindle 
of  the  drilling  machine.  Drill  heads  of  this  type  are  particu- 
larly suitable  for  brass  work,  especially  in  the  manufacture 
of  ammunition;  and  they  provide  for  drilling  two  holes  simul- 
taneously, so  that  it  is  unnecessary  to  shift  the  drill  jig. 

Although  the  drill  head  illustrated  in  this  connection  is  only 
provided  with  one  auxiliary  spindle,  this  type  of  head  is  also 
made  in  what  is  known  as  a  "double"  type  which  has  auxiliary 
spindles  on  both  sides  of  the  center  spindle,  thus  permitting 
of  the  performance  of  drilling  operations  where  it  is  necessary 
to  produce  three  holes  simultaneously.  These  holes  are  located 
in  a  straight  line  and  spaced  equidistant  from  each  other,  the 
distance  between  centers  being  anything  which  comes  within 
the  range  of  the  machine.  The  connecting  sleeve  on  the  drill 
head  is  clamped  to  the  quill  of  the  drilling  machine  just  above 
the  spindle  ball  bearing;  and  the  head  can  be  rotated  around 
the  center  axis  in  order  to  bring  the  auxiliary  spindle  into 
any  required  position. 
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Fig-.    1. 


1-   by  8-iiicli  Hi- 


PIERCE  PLAIN-HEAD  SCREW  MACHINE 

The  machines  shown  in  Figs.  1  and  2  are  of  essentially  the 
same  design,  exceiit  that  the  machine  shown  in  Fig.  1  is 
equipped  with  a  rolh  i  (inn  I:,  bar  feed  mechanism  and  a  stock 
support  to  form  tin  hmnl  sr  n  iv  machine,  while  on  the  machine 
shotvn  in  Fig.  :i  tlnsr  fmlincs  have  been  dispensed  with  to 
form  a  turret  lathe.  The  screio  machine  has  a  capacity  for 
handling  round  stock  up  to  1  1/tli  inch  in  diameter,  and  work 
up  to  H  inches  in  length  can  he  turned.  On  both  the  screw 
machine  and  turret  lathe  the  swing  over  the  bed  is  1 '/% 
inches. 

The  Pierce  Ma- 
chine Tool  Co.,  U17 
W.  Jackson  Blvd., 
Chicago,  111.,  has 
recently  placed  on 
the  market  a  1-  by 
8-inch  heavy-pattern 
turret  screw  ma- 
chine with  a  plain 
head.  It  will  be 
seen  that  the  head- 
stock  is  of  the 
"bowl"  type  and 
cast  integral  with 
the  bed  of  the  ma- 
chine. Ample  belt 
clearance  is  pro- 
vided between  the 
"bowl"  and  the 
three-step  cone  pul- 
ley. The  spindle  is 
made  of  high-carbon 
hammered  crucible 
steel;  it  is  bored 
from  a  solid  forg- 
ing and  accurately 
ground  to  size.  The 
spindle  is  carried  in  pliosphor-bronze  bearings,  which  are  fur- 
nished with  sight-feed  oilers;  and  the  automatic  chuck  is 
forged  solid  on  the  end  of  the  spindle,  the  design  l)eing  such 
that  overhang  from  the  front  spindle  bearing  is  reduced  to  a 
minimum.  The  stock  feed,  which  is  positive  in  operation,  is 
controlled  by  a  conveniently  located  lever,  the  work  being 
gripped  or  released  at  any  desired  point.  The  stock  can  be 
fed  directly  into  the  chuck  while  the  machine  is  in  operation. 
A  stepped  wedge  automatically  compensates  for  variations  in 
diameter  of  bar  stock  or  casting;  and  a  guard  fitted  over  the 
rear  end  of  the  spindle  prevents  the  throwing  of  oil  from  re- 
volving parts.  The  wire  feed  dog  is  fitted  with  a  guard  to 
afford  protection  from  the  set-screw  in  the  revolving  stock 
collar;  and  this  also  prevents  the  throwing  of  lubricant  that 
may  work  back  along  the  bar.  The  collets  are  hardened  and 
ground  to  size;  and  either 
a  plain  round  collet  is 
provided  or  a  master  col- 
let adapted  for  the  use 
of  hardened  and  ground 
bushings.  A  plain  1-inch 
collet  is  furnished  unless 
otherwise  ordered. 

The  cut-off  rest  is  fitted 
with  a  convenient  lock- 
ing clamp,  hand  longi- 
tudinal screw  feed  ad- 
justment with  a  microme- 
ter dial,  and  means  of  ad- 
justing the  cut-off  rest 
along  the  bed  for  facing, 
necking  and  similar 
operations.  Feeding  oT 
the  cut-off  slide  is  througli 
a  rack  and  pinion  which 
work  in  conjunction  with 
adjustable  stops.  When 
so    desired,    screw    cross- 
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feed  can  be  furnished  In  place  of  the  rack  and  pinion  feed. 
It  will  be  seen  that  the  turret  is  of  hexagonal  form,  providing 
for  the  use  of  six  tools.  The  holes  are  fitted  with  binder  bush- 
ings unless  set-screws  are  especially  ordered.  In  addition, 
each  face  of  the  turret  is  provided  with  tapped  holes  for  use 
in  securing  tools  to  the  turret  faces.  The  turret  holes  are 
counterbored  to  provide  for  receiving  a  boss  on  the  back  of 
each  tool,  an  arrangement  which  permits  of  the  accurate  loca- 
tion of  tools  and  the  maintenance  of  exact  alignment.  The 
turret   is  automatically  indexed   by   the  backward   movement 

of  the  slide,  which 
is  governed  by  the 
pilot  wheel.  The 
locking  bolt  is  lo- 
cated at  the  front 
end  of  the  slide  di- 
rectly beneath  the 
cutting  tool,  and 
enters  a  hardened 
and  ground  taper 
bushing  fitted  into 
the  solid  turret  as 
near  the  periphery 
as  possible.  Inde- 
pendent adjustable 
stops  operate  auto- 
matically for  each 
position  of  the  tur- 
ret, and  if  desired, 
provision  may  be 
made  for  automati- 
cally releasing  the 
power  feed.  A  lever 
at  the  back  of  the 
saddle  allows  the 
turret  to  travel 
slightly  beyond  each 
stop  when  so  desired,  without  altering  the  arrangement  of 
the  stops;  this  is  a  convenient  feature,  as  it  does  away  w^ith 
trouble  that  would  otherwise  result  through  slight  inequalities 
in  the  stock. 

Positive  power  feed  for  the  turret  slide  can  be  furnished  as 
special  equipment,  giving  four  changes  of  feed,  any  of  which 
is  instantly  obtainable  by  operating  a  lever  located  at  the 
front  of  the  head.  The  turret  saddle  and  slide  are  made  of 
am'ple  width,  and  tapered  gibs  are  fitted  over  the  entire  length 
of  the  saddle,  thus  providing  convenient  means  of  taking  up 
wear.  The  saddle  is  arranged  on  an  adjustable  tapered  base, 
by  means  of  which  perfect  alignment  of  the  turret  holes  with 
the  center  of  the  spindle  can  be  maintained.  A  geared  oil 
pump  driven  by  a  belt  from  the  countershaft  delivers  an  abun- 
dant flow  of  oil  to  the  cutting  tools,  and  operates  when  the 

machine  is  running  in 
either  direction.  The  oil- 
or  chip-pan  has  ample 
capacity,  and  the  oil-tank 
is  cast  integral  with  the 
pan,  the  tank  being  of 
sufficient  size  to  hold  a 
liberal  supply  of  oil.  It 
is  furnished  with  a  per- 
forated cover  which  acts 
as  a  strainer  and  allows 
the  oil  to  drain  back  into 
the  tank.  The  counter- 
shaft is  of  the  double 
friction  type  with  ring 
oiling  bearings.  Standard 
equipment  furnished -with 
the  machine  includes  an 
automatic  chuck  with  one 
collet,  a  stock  feed  with 
two  supports,  a  hand 
longitudinal  cut-off  rest 
with  front  and  back  tool- 
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posts,  a  hexagon  turret  with  binder  bushings,  an  oil-pan  and 
pump,  a  tool  tray,  front  and  back  splash  guards,  a  counter- 
shaft and  the  necessary  wrenches  for  making  all  adjustments. 

The  principal  dimensions  of  this  machine  are  as  follows: 
rapacity  of  automatic  chuck,  for  round  stock  up  to  1  1/lG  inch 
in  diameter  and  for  square  stock  up  to  %  inch;  capacity  for 
handling  threaded  work,  up  to  %  inch  in  soft  steel,  and  up 
to  1  1/16  inch  in  brass;  capacity  for  drilling  in  soft  steel,  up 
to  %  inch  in  diameter;  diameter  of  hole  in  automatic  chuck 
plunger,  1.3/32  inch;  diameter  of  hole  through  spindle,  1  G/IK 
inch;  maximum  length  of 
work  that  can  be  turned, 
8  inches;  swing  over  bed, 
14'^  inches;  swing  over 
cut-off  slide,  G  inches; 
maximum  distance  from 
end  of  spindle  to  face  of 
turret  with  saddle  flush, 
1  (;!,{.  inches;  diameter  of 
holes  in  turret,  1  inch ; 
size  of  tapped  holes  in 
face  of  turret,  •%  inch; 
distance  from  center  of 
turret  holes  to  top  of 
slide,  2%  inches;  maxi- 
mum cross  travel  of 
cross-slide,  G  inches;  max- 
imum longitudinal  travel 
of  cross-slide,  S%  inches; 
available  power  feeds  to 
turret  in  revolutions  of  spindle  corresponding  to  1  inch  of 
feed  movement,  24,  40,  G6  and  120;  width  of  driving  belt,  2i/o 
inches;  size  of  cut-off  tool,  1  by  %  inch;  extension  of  bar 
feed-rod,  3  feet,  4  inches;  spindle  speed  for  a  countershaft 
feed  of  200  revolutions  per  minute,  ISO,  2S5  and  4S0  revolu- 
tions per  minute;  horsepower  required,  IVil  floor  space  occu- 
pied, 2  feet,  2  inches  by  5  feet;  and  net  weight  of  machine 
without  power  feed  for  turret,  IDSO  pounds. 

Fig.  2  shows  the  same  machine  without  the  collet  chuck,  bar 
feed  and  stock  support,  making  a  14-inch  heavy-pattern  turret 
lathe.  The  design  of  this  machine  is  thoroughly  covered  by 
the  preceding  description  of  various  features  of  the  hand  screw 
machine,  so  that  no  further  information  is  necessary  to  give 
the  reader  a  comprehensive  understanding  of  its  various 
features. 


"Neat" 


cli  Tool-i 


also  provides  for  working  the  lathe  to  its  maximum  capacity 
without  danger,  as  the  friction  will  slip  and  prevent  damage 
in  case  the  tool  strikes  an  exceptionally  hard  spot  in  the  work. 
The  quick-change  gear  feature  has  been  eliminated  in  de- 
signing this  machine,  and  an  unusually  large  number  of 
change-gears  are  furnished,  which  makes  it  possible  to  cut  a 
great  variety  of  thread  pitches,  ranging  from  very  coarse  pitch 
of  one  thread  per  inch  down  to  the  finest  pitches  ordinarily 
cut  on  a  lathe  of  this  size.  The  headstock  is  of  the  "bowl" 
type  which  forms  a  direct  support  between  the  front  and  rear 

spindle  bearings.  The 
spindle  is  made  of  60- 
point  carbon  crucible 
steel  and  is  bored  No.  3 
Morse  taper;  it  is  carried 
in  bearings  lined  with 
bronze  and  accurately 
scraped  to  fit  the  spindle. 
The  tailstock  spindle  is 
also  made  of  steel  and  is 
1^1  inch  in  diameter.  The 
apron,  including  the  bear- 
ings, is  cast  in  one  piece 
which  gives  a  stiff,  strong 
construction.  The  design 
is  worked  out  in  such  a 
way  that  it  is  impossible 
to  throw  in  the  half  nuts 
when  either  feed  is  en- 
gaged. The  regular  equip- 
ment includes  a  compound  rest,  steadyrest,  change-gears,  large 
and  small  faceplates,  a  double  friction  countershaft  and  the 
necessary  wrenches  for  making  all  adjustments. 

The  principal  dimensions  of  the  machine  are  as  follows: 
swing  over  shears,  14%  inches;  swing  over  carriage,  7  inches; 
maximum  distance  between  centers  for  a  C-foot  bed,  :i6  inches; 
maximum  tailstock  travel,  8  inches;  diameter  of  hole  through 
spindle,  1%  inch;  capacity  for  thread  cutting  on  standard 
lathe,  1  to  48  threads  per  inch;  capacity  for  thread  cutting 
with  double  compound  gears,  1  to  80  threads  per  inch;  width 
of  driving  belt,  2Vi  inches;  ratio  of  back-gears,  3  to  1  and 
8  to  1 ;  size  of  tool  used,  IVi  by  %  inch;  and  weight  of  ma- 
chine with  6-foot  bed,  1400  pounds. 
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"NEAT"  HIGH-POWER   LATHE 

The  National  Knginocring  &  Tool  Works,  li;!2-li;?4  William 
St.,  Oak  Park,  Chicago,  111.,  has  developed  what  is  known  as 
the  "Neat"  high-power  14-inch  tool-room  and  manufacturing 
hilhe.  As  its  name  implies,  this  lathe  is  intended  for  both 
tool-room  and  general  shop  work,  and  to  adapt  it  for  heavy 
service  all  parts  are  liberally  proportioned.  The  machine  is 
driven  by  a  three-step  cone  pulley  and  double  hack-gears,  with 
a  shifter  lever  for  quickly  changing  the  speeds.  Ijocatod  on 
the  apron  there  is  a 
feed-change  lover; 
and  by  simply  mov- 
ing this  lever  to  any 
one  of  the  four  posi- 
tions, any  of  the 
changes  of  feed  may 
be  instantly  obtained. 
Tlie  f  e  e  d  -  r  o  d  is 
driven  direct  from 
the  headstock  by  a 
train  of  gears  and  a 
safety  friction  is  pro- 
vided which  will  slip 
before  damage  can 
be  done  to  the  gears 
or  other  parts  of  the 
teed  mechanism. 
This    safety    friction 


Tig.  1.     Lehinann  16-inch  Double  Back. Reared  Engine  Lathe 


LEHMANN   ENGINE   LATHE 

In  general  respects  the  design  of  this  machine  JoUoirs 
standard  practice.  One  of  the  most  important  features  is  the 
arrangement  of  the  quick-change  gear  mechanism  which  con- 
sists of  the  familiar  cone  of  gears  and  a  sliding  rocker  arm 
Kith  two  central  gears  of  different  ratios.  By  dropping  this 
rocker  arm  one  set  of  changes  is  obtained,  and  by  raising  it 
the  next  progressive  set  of  changes  is  obtained.  Fortii-cight 
changes  are  available  for  thread  cutting  and  the  same  applies 
to  the  number  of  feed  changes.  The  machine  swings  iS'i 
inches  over  the  ways  and  li  inches  over  the  carriage;  work  up 
to  ■'>  feet  in  length  can  be  held  betireen  centers,  and  the  weight 
of  the  machine  is  appro-rimately  .it20  pounds. 

The  Lehmann  Ma- 
chine Co.,  606-612 
South  Broadway.  St. 
Louis,  Mo.,  has  re- 
cently placed  on  the 
market  the  16-inch 
by  9-foot  engine  lathe 
illustrated  and  de- 
scribed herewith. 
The  bed  is  braced  by 
cross  ribs  to  give 
ample  rigidity,  and 
the  ways  are  chilled 
to  insure  durability 
and  permanence  of 
alignment.  All  bear- 
ings fastened  to  the 
bed  are  doweled  in 
position    on    planed 
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Fig.    2.     Tailstock   of   Lchn 


Lathe,    showing   Improved    Spindle 


Locking   Dov 

bosses.  The  vees  have  an  included  angle  of  90  degrees;  and 
the  end  of  the  bed  is  cut  away  to  permit  overhanging  of  the 
tailstock  or  placing  a  steadyrest  at  the  extreme  end  of  the  bed. 
This  also  facilitates  removal  of  the  tailstock  or  steadyrest. 
It  will  be  seen  that  the  headstock  is  cast  in  such  a  way  that 
the  metal  extends  straight  across  from  the  front  to  the  rear 
spindle  bearing  on  a  line  with  the  spindle,  thus  tying  the 
bearings  together  to  give  plenty  of  rigidity  and  serving  as  a 
guard  to  protect  the  operator  from  danger  of  being  caught 
by  the  belt.  The  drive  is  through  a  three-step  cone  pulley 
and  doulile  back-gears  which  giVe  nine  changes  in  gonmetrical 
progression. 

The  spindle  is  made  of  high-carbon 
steel,  bored  from  a  solid  forging  and 
ground  to  the  required  outside  diam- 
eter. The  bearings  are  lined  with 
phosphor-bronze  arfd  positively  lubri- 
cated; they  are  securely  held  in  place 
but  may  be  readily  renewed  when  so 
required.  End  thrust  is  taken  by  a 
bearing  composed  of  alternate  steel 
and  fiber  washers.  The  tailstock  is 
clamped  to  the  bed  by  bolts  brought 
up  to  the  top  of  the  barrel.  The 
tailstock  spindle  is  provided  with  an 
improved  locking  device,  which  con- 
sists of  a  heavy  plug  shown  in  out- 
line on  the  tailstock  in  Fig.  2,  this 
plug  being  located  in  a  bearing  be- 
low the  spindle.  The  plug  is  made 
concave  to  fit  the  spindle  and  rests 
at  one  end  on  a  shoulder  of  large 
diameter,  being  free  to  move  up 
against  the  spindle;  the  other  end 
extends  beyond  the  back  of  the  tail- 
stock  casting  and  fits  into  an  eyebolt 
which  is  suspended  from  an  overhanging  lug.  The  locking 
handle  is  located  above  the  lug  and  is  threaded  to  the  eyebolt. 
A  movement  of  the  handle  draws  the  plug  up  against  the 
bottom  of  the  spindle,  and  a  slight  pressure  securely  loclcs  the 
spindle  in  place.     The  barrel  is  not  slit. 

The  carriage  has  a  wide  bridge  which  insures  rigidity  under 
heavy  cuts,  and  is  provided  with  an  oil  trough  that  returns 
the  cutting  lubricant  inside  the  vees.  Shear  wipers  are  fast- 
ened to  the  carriage  to  keep  the  vees  clean  and  amply  pro- 
vided with  lubricant.  The  compound  rest  is  of  large  diameter 
and  heavily  built.  It  is  graduated  for  any  angle  up  to  90  de- 
grees, and  is  securely  held  in  the  bottom  of  the  slide  by  bolts 
which  are  located  at  a  considerable  distance  from  the  center 
and  provide  ample  hold;  these  bolts  are  readily  accessible  at 
any  time.  The  apron  is  tongued  and  grooved  to  the  carriage 
and  provided  with  a  back-plate  that  gives  a  double  support 
for  all  studs  and  a  double  bearing  for  the  running  shafts. 
The  lead-screw  and  feed-rod  have  bearings  in  the  apron  to 
prevent  sagging  and  undue  wear  on  the  half  nuts  and  reverse 
gears.  Gears  and  pinions,  except  the  friction  gears,  are  made 
of  steel  and  the  studs  are  hardened  and  ground.  A  safety 
device  makes  it  impossible  to  engage  the  lead-screw  and  feed- 
rod  at  the  same  time. 


Fig. 


The  quick-change  mechanism  is  so  designed  as  to  simplify 
the  construction  and  double  the  range  with  the  addition  of 
only  two  gears.  A  cone  of  gears  with  the  familiar  type  of 
sliding  rocker  arm  is  employed,  but  the  rocker  has  two  cen- 
tral gears  of  different  ratios,  each  with  an  intermediate  gear. 
By  dropping  the  rocker  one  set  of  change-gears  is  engaged, 
and  by  raising  the  rocker  the  next  progressive  set  of  changes 
is  obtained.  This  brings  the  device  to  a  form  where  all  changes 
commonly  used  are  made  by  a  movement  of  the  rocker  arm. 
For  uncommonly  fine  or  coarse  threads  and  feeds,  it  is  only 
necessary  to  throw  another  handle  to  the  right  or  left.  The 
lathe  has  a  capacity  for  cutting  forty-eight  different  threads 
from  2  to  112  per  inch,  with  an  equal  number  of  feed  changes. 
The  gears  are  made  of  steel  and  the  shafts  of  high-carbon 
steel,  the  latter  being  ground  to  size  after  being  hardened. 
The  whole  quick-change  mechanism  is  a  single  unit  located 
within  a  housing  that  is  held  on  the  bed  by  dowel  pins  and 
four  screws.  It  can  be  easily  removed  or  replaced  in  a  few 
minutes.  The  lead-screw  is  made  of  high-carbon  steel  and 
has  a  4-pitch  Acme  thread.  It  is  provided  with  a  ball 
thrust  bearing  which  reduces  the  gear  strain;  this  is  an 
advantage  especially  when  cutting  coarse  pitch  threads  and 
worms.  The  feed-rod  is  not  running  when  screw  cutting 
operations  are  being  done;  and  similarly,  the  feed-screw  is  not 
running  when  the  feed-rod  is  employed.  An  adjustable  collar 
on  the  feed-rod  serves  as  an  automatic  stop  for  the  carriage 
feed,  and  also  as  a  safety.  The  steadyrest  is  of  improved 
design,  all  adjustments  and  locking  being  accomplished  by 
star  handles.  It  can  be  reversed  on 
the  bed  so  that  the  tool  may  be  run 
up  close  from  either  side. 

The  principal  dimensions  of  the 
machine  are  as  follows:  swing  over 
shears,  IS'i  inches;  swing  over  car- 
riage, 12  inches;  maximum  capacity 
for  work  between  centers.  5  feet ; 
travel  of  tailstock  spindle,  714  inches; 
diameter  of  tailstock  spindle,  2V4 
inches;  taper  of  centers.  No.  4 
Morse;  size  of  front  spindle  bearing. 
2%  by  5  inches;  size  of  rear  spindle 
bearing.  2  1/16  by  4  inches;  diameter 
of  hole  through  spindle,  1  5/16  inch; 
diameter  of  spindle  nose.  2'-i  inches; 
width  of  driving  belt,  3  inches;  diam- 
eters of  cone  pulley  steps.  6  2/3.  8  1/3 
and  10  inches;  ratio  of  first  back- 
gears,  3.33  to  1 ;  ratio  of  second  back- 
gears.  11  to  1;  countershaft  speed. 
200  to  245  revolutions  per  minute; 
spindle  speed.  12  to  367  revolutions 
per  minute;  number  of  thread  and 
feed  changes,  48;  size  of  tool  used, 
%  by  1V4  inch;  size  of  steadyrest  opening.  6  inches  diam- 
eter;  and  weight  of  machine,  approximately  3120  pounds. 


AUTOMATIC   STEEL   HARDENING   AND 
TEMPERING    MACHINE 

The  machine  which  forms  the  subject  of  the  following  de- 
scription was  designed  to  provide  for  automatically  and  uni- 
formly hardening  and  tempering  steel  products — especially 
small,  thin  pieces.  The  design  provides  for  passing  the  work 
continuously  through  the  machine,  and  large  numbers  of  parts 
can  be  handled  rapidly  and  economically.  The  operation  is 
under  electrical  control  by  means  of  a  device  which  may  be 


Fig.   4.      Arrangement  of   Gearing  in   Quick-change   Gear-box 
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regulated  to  adjust  the  rate 
at  which  the  work  is  passed 
through  the  machine  and  the 
duration  of  Its  retention  in 
the  various  heating  and  cool- 
ing mediums.  This  electrical 
control  is  very  accurate  and 
may  be  adjusted  to  suit' the 
size  of  pieces  which  are  to  be 
heat-treated  and  the  composi- 
tion of  steel  of  which  they 
are  made. 

If  so  desired,  the  machine 
may  be  enclosed  in  a  muffle; 
and  it  is  provided  with  a  re- 
ceptacle to  contain  the  steel 
articles  to  be  heat-treated, 
from  which  the  work  is  auto- 
matically removed  and  permit- 
ted to  fall  between  the  heating 
blocks  one  piece  at  a  time. 
These  blocks  are  preferably 
heated  by  gas,  and  the  work  is 
compressed  between  them  and 
held  until  properly  heated, 
after  which  the  blocks  are 
opened  and  the  heated  steel  product  dropped  down  between  the 
water-jacketed  cooling  blocks,  by  which  it  is  caught  and  held 
until  the  steel  has  been  cooled  and  hardened.  Then  the  cooling 
blocks  are  opened  and  the  hot  steel  prod- 
uct falls  down  into  a  tempering  chamber 
in  which  it  is  retained  until  its  tempera- 
ture has  been  raised  to  the  required  ds- 
gree,  when  it  is  released  and  allowed  to 
fall  into  a  cooling  medium,  which  may  be 
of  any  form  suited  to  the  requirements  of 
the  steel  being  tempered. 

In  this  way  steel  products  may  be 
continuously  passed  through  the  ma- 
chine until  the  required  physical  prop- 
erties have  been  obtained.  The  heating 
and  cooling  blocks  may  be  so  shaped 
that  they  receive  work  of  special  form; 
and  suitable  guides  may  be  provided  to 
guide  work  of  any  form  from  the  con- 
veyor to  the  heating  and  cooling  blocks. 
A  special  type  of  machine  is  designed 
to  automatically  harden  or  harden  and 
temper  large  steel  articles.  The  ma- 
chine shown  in  the  illustration  is  with- 
out electrical  and  gas  connections.  This 
machine  possesses  several  advantages  in  hardening  and 
tempering  steel,  among  which  the  following  may  be  men- 
tioned: It  is  claimed  to  be  impossible  to  overheat  or  burn 
the  steel,  and  there  is  no  danger  of  underheating  the  steel 
so  that  it  will  be  left  too  soft. 

The  degree  of  hardness  obtained  is  uniform  throughout  the 
work,  and  the  method  of  holding  prevents  it  from  being  dis- 
torted while  hardening.  Tempering  is  effected  automatically 
and  its  results  are  sure;  there  is  no  mechanical  contact  be- 
tween the  work  and  parts  of  the  machine,  except  the  contact 
between  the  work  and  the  heating  and  cooling  blocks,  and 
the  plate  la  the  tempering  chamber.  Consequently,  there  is 
no  danger  of  heat  being  absorbed  from  certain  parts  of  the 
work  which  would  result  in  a  lack  of  uniformity  in  its  hard- 
ness. Eflicient  means  are  provided  for  accurately  governing 
the  temperatures  of  the  heating,  cooling  and  tempering 
mediums,  as  well  as  the  automatic  operation  of  the  machine. 
This  hardening  and  tempering  equipment  is  a  recent  product 
of  the  American  Electric  Process  Steel  Co.,  200  Devonsliire 
St.,  Boston,  Mass. 


machine  that  was  developed  and  built  by  the  National  Electric 
Welder  Co.,  Dana  Ave.,  Warren,  Ohio,  for  use  in  the  assembling 
department  of  a  factory  making  a  specialty  of  pressed  steel 
forms.  This  welding  machine  is  wholly  automatic  in  its 
operation. 

Power  is  delivered  through  a  train  of  gears  from  a  two- 
horsepower  motor  mounted  on  the  base  of  the  machine  and 
running  at  1200  revolutions  per  minute.  The  work  is  run 
through  the  machine  in  twelve-foot  lengths;  and  spot-welds 
on  each  side  are  automatically  made  at  the  rate  of  forty  per 
minute.  A  cam  operates  a  ratchet  gear,  which,  in  turn, 
operates  the  friction  rollers  that  carry  the  work  through  the 
machine.  During  the  interval  between  ratchet  gear  move- 
ments, the  welding  points  are  brought  into  contact  with  the 
work  by  means  of  a  second  cam. 

The  welding  points  are  water  cooled,  the  temperature  and 
flow  of  the  water  being  indicated  in  the  drip  cup  through 
which  the  water  passes  as  it  flows  from  the  cooling  system  to 
the  waste  pipe.  Despite  the  seeming  complication  of  parts, 
the  machine  is  exceedingly  simple  in  operation,  so  much  so, 
in  fact,  that  it  would  require  actual  abuse  to  impair  its  efB- 
ciency.  To  provide  against  abuse,  the  machine  is  made  un- 
usually sturdy,  and  liberal  provision  has  been  made  for  carry- 
ing emergency  overloads. 


"WARNER"   WORK-TABLE 

The  "Warner"  work-table  shown  in  the  accompanying  illus- 
tration is  of  simple  construction  and  capable  of  standing 
up  under  hard  conditions  of  service.  The 
table  is  made  of  cast  iron  and  supported 
l;y  wrought-iron  legs  and  babbitted  joints. 
This  type  of  table  is  a  great  convenience, 
enabling  workmen  to  keep  their  tools  and 
work  in  a  convenient  position,  thus  elimi- 
nating time  lost  in  looking  for  misplaced 
tools  or  work.  The  table  is  particularly 
adapted  for  use  in  tool-rooms,  machine 
shops  and  garages,  and  is  furnished  with 
two  or  more  trays  which  are  19  by  25 
inches  in  size.  The  ordinary  table  stands 
32  inches  above  the  floor  and  the  total 
weight  is  110  pounds.  These  tables  are 
made  both  with  and  without  castors. 
They  were  originally  designed  for  use  in 
a  well-known  manufacturing  plant  where 
they  proved  so  economical  that  arrange- 
ments were  made  by  J.  L.  Lucas  &  Son, 
Bridgeport,  Conn.,  to  manufacture  them 
for  the  general  market. 


LEGAT  PUNCH   PRESS   SAFEGUARD 
The  punch  press  safeguard  which  forms  the  subject  of  the 
following  description   was   invented  by  R.  C.   Legat,  and  the 
G.  E.  Prentice  Mfg.  Co.,  New  Britain,  Conn.,  is  now  engaged 


NATIONAL  ELECTRIC   WELDER 

An  instance  of  the  way  in  which  the  field  of  electric  welding 
can    be    extended    is    represented    by    a    special    spot-welding 


Legat    Punch   Press    Ouard   made   by    G.    E.    Prentice   Kfg.    Co 
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in  its  manufacture.  It  will  be  seen  that  this  safeguard  con- 
sists of  a  swinging  plate  or  shield  A  which  is  pivoted  at  one 
side.  This  plate  is  inclined  at  an  angle,  as  shown  in  the  side 
view;  carried  on  the  ram  of  the  press  is  a  roller  Ji  which  comes 
into  contact  with  the  inclined  guard,  plate  as  the  ram  de- 
.scends.  While  the  ram  is  up,  the  operator  can  conveniently 
reach  under  the  inclined  guard  plate  to  place  work  in  the  die; 
but  when  the  ram  starts  to  descend,  roller  B  conies  into  con- 
tact with  the  inclined  plate  causing  it  to  swing  about  pivot  C. 
Should  it  happen  that  the  operator  neglects  to  remove  his 
hand  from  the  die  when  he  trips  the  press,  the  forward  move- 
ment of  guard  A  about  its  pivot  will  result  in  sweeping  his 
hand  off  the  die  so  that  it  cannot  be  caught  by  the  punch. 

One  end  of  spring  D  is  secured  to  pivot  post  C  and  the 
other  end  to  guard  plate  .1.  As  a  result,  the  spring  provides 
for  holding  the  guard  plate  back  against  roller  B ;  and  as  the 
ram  of  the  press  rises,  spring  D  returns  the  guard  plate  to 
the  starting  position.  Referring  to  the  side  view  of  the 
machine  equipped  with  this  guard,  it  will  be  seen  that  a  stop 
IJ  is  provided  to  limit  the  backward  movement  of  the  guard 
plate  after  it  is  released  by  the  roller  on  the  ram.  With  a 
power  press  equipped  in  this  way,  it  is  practically  impossible 
for  an  operator  to  be  injured;  and  its  efficiency  is  attested  to 
by  the  fact  that  the  Aetna  Liability  Insurance  Co.,  of  Hart- 
ford, Conn.,  has  volunteered  to  rebate  $1.75  for  every  press 
equipped  with  a  guard  of  this  kind.  The  guard  can  be 
quickly  applied  to  any  make  of  press,  without  the  necessity 
of  changing  it  in  any  way. 


TUCKER  ROD  CUTTER  AND  SHEAR 

The  accompanying  illustrations  show  a  No.  2  shear  and 
rod  cutter  and  a  No.  :',  shear  which  are  recent  additions  to 
the  line  of  machines  built  by  W.  M.  &  C.  F.  Tucker,  Hart- 
ford, Conn.  In  designing  these  machines,  particular  attention 
has  been  paid  to  the  development  of  a  construction  adapted 
for  resisting  all  strains  incident  to  the  operation  of  machines 
of  this  type.  All  points  where  pressure  is  applied  have  rolling 
contacts  in  order  to  reduce  friction  to  a  minimum. 

Cutters  for  the  round  iron  rods  are  bushings  made  from  cast 


Fig.   2.      W.    M.    k   C.    F.    Tucker  No.   3   Shear 

steel,  and  they  are  carefully  tempered  and  held  in  place  by 
set-screws.  Three  sets  of  bushings  accompany  each  machine. 
Bushings  and  blades  are  carried  in  stock  and  can  be  furnished 
at  short  notice.  The  shear  blades  have  a  drawing  cut,  and 
consequently  there  is  no  tendency  to  crowd  the  work  out  of 
the  shear.  The  blades  are  made  of  tool  steel  and  backed  up 
with  wrought  iron,  the  design  being  such  that  they  may  be 
easily  removed  for  sharpening.  The  movable  blade  is  raised 
by  a  steel  band  which  dispenses  with  the  use  of  a  spring. 
The  No.  2  shear  and  rod  cutter  is  provided  with  a  gage  for 
cutting  rods  to  any  desired  length.  Flat  stock  may  also  be 
cut  to  any  length.  The  shears  operate  continuously  if  so 
desired. 


Fig.    1.      W.    M.   &   C.    F.    Tucker   No.   2   Shear   and   Rod  Cutte 


GRAYSON  SURFACE  GRINDER 
The  Grayson  Tool  &  Mfg.  Co.,  Indianapolis,  Ind.,  has  been 
engaged  for  years  in  the  making  of  dies,  tools,  gages,  etc., 
and  the  experience  gained  in  handling  this  work  has  been 
applied  in  the  design  of  a  new  surface  grinder  recently  de- 
veloped by  this  company  with  special  reference  to  the  require- 
ments of  tool-room  work.  It  is  generally  conceded  that  the 
spindle  and  spindle  bearings  of  a  grinder  are  two  of  its  most 
important  members;  and  in  the  new  Grayson  surface  grinder 
the  spindle  is  made  of  hardened  and  ground  high-carbon  steel 
which  is  required  to  show  a  hardness  of  90  on  the  scleroscope. 
In  making  the  spindle,  the  method  of  manufacture  is  con- 
ducted in  such  a  way  that  the  threads  are  chased  after  the 
taper  part  has  been  hardened  and  ground;  and  this  eliminates 
trouble  due  to  distortion  of  the  threads  during  the  hardening 
operation.  The  spindle  bearings  are  lined  with  phosphor-bronze 
and  reamed  to  fit  standard  taper  plu.g  gages.  After  running 
for  ten  hours,  the  head  is  taken  apart  and  the  bearings  are 
scraped  to  master  taper  plugs.  Lubrication  of  the  spindle  bear- 
ings is  provided  by  four  birchwood  oilers,  which  carry  a  con- 
tinual supply  of  oil  to  the  bearings  from  a  reservoir  located 
in  the  head. 

The  longitudinal  reciprocating  movement  of  the  table  is  20 
inches  and  the  transverse  movement  G';  inches,  both  of  these 
movements  being  automatic;  and  all  slides  are  carefully  pro- 
tected to  avoid  damage  from  abrasive  dust.    The  vertical  slide 
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on  the  column  is  chilled  at  the  time  the  casting  is  made  in 
order  to  close  the  grain  ot  the  metal.  The  knee  has  felt  wipers 
which  insure  keeping  the  slides  and  ways  clean.  Power  is 
provided  by  a  two-step  cone  pulley  at  the  end  of  the  wheel- 
spindle,  which  drives  a  hardened  steel  worm  and  phosphor- 
bronze  worm-wheel  that  transmit  motion  to  a  vertical  shaft 
which  is  parallel  to  the  elevating  screw.  This  shaft  drives 
a  nest  ot  bevel  gears;  and  the  automatic  reversal  is  obtained 
by  two  adjustable  dogs  on  the  table  that  operate  a  hardened 
steel  clutch.  The  dogs  are  provided  with  a  spring  cushion 
which  makes  the  reversal  almost  silent. 

The  machine  is  equipped  for  performing  both  wet  and  dry 
grinding  operations.  It  has  been  the  experience  of  the  Gray- 
son Tool  &  Mfg.  Co.  that  surface  cracks  are  likely  to  develop 
on  fine  gage  work,  due  to  overheating  the  surface  of  the  steel 
while  the  interior  remains  cool.  This  dithculty  is  overcome 
by  grinding  the  work  wet  in  order  to  dissipate  the  heat  gen- 
erated by  the  grinding  operation.  On  the  other  hand,  when 
grinding  gages  and  other  parts  where  it  is  necessary  to  work 
to   very  close  limits,   it  is  advisable  to  grind   the  work  dry. 


Surface  Grinder  made  by  Grayson  Tool  &  Ml'g.   Co. 

Three  spindle  speeds  are  provided  to  enable  the  operator  to 
get  approximately  the  same  cutting  speed  when  using  a  3-inch 
wheel  that  he  would  properly  employ  when  an  8-inch  wheel 
is  used  on  the  machine.  These  are  obtained  by  the  use  ot  a 
three-speed  countershaft.     There  are  two  rates  of  table  speed. 


NEWTON  DUPLEX  KEYSEATING 
MACHINE 
The  Newton  Machine  Tool  Works.  Inc.,  Philadelphia,  Pa., 
is  now  building  a  duplex  keyseat  milling  machine  which  has 
a  high  rate  of  production  due  to  the  double  spindle  feature 
that  eliminates  the  time  ordinarily  required  for  laying  out 
the  work  where  two  keyseats  are  to  be  cut  in  opposite  sides 
of  a  shaft.  The  spindles  are  carried  in  double  taper  bearings 
which  are  2  11/16  inches  in  diameter  at  the  large  end  and 
1  5/16  inch  through  the  driving  section;  the  spindles  are 
fitted  with  draw-in  collets.  Automatic  feed  is  provided  for 
the  spindle  heads,  with  safety  release  for  use  in  connection 
with  cottering  operations;  the  maximum  feed  per  stroke  of 
the  table  is  1/16  inch.  Four  changes  of  geared  speed  are 
provided  for  the  spindles,  without  requiring  the  removal   of 


Fig.   1.     Duplex  Koyaeating  Machine  built  by  Newton  Machine  Tool  Worki 

gears;  in  addition,  there  are  back-gears  on  each  head  which  af- 
ford additional  changes  of  speed,  making  the  entire  speed  range 
from  300  to  1465  revolutions  per  minute,  with  a  total  of  eight 
changes. 

The  single  driving  pulley  is  10  inches  in  diameter  by  2V4 
inches  face  width  and  runs  at  735  revolutions  per  minute. 
Drums  12  inches  in  diameter  by  S  inches  face  width  are 
mounted  on  the  driving  pulley  shaft  inside  the  base,  and  con- 
nection is  made  by  belts  to  the  spindles  on  which  the  back- 
gears  are  located.  High  spindle  speeds  are  obtained  by  open 
belts,  and  the  slow  spindle  speeds  through  the  back-gears. 
The  work-table  is  44  inches  long  over  all,  and  has  a  working 
surface  38 '^  by  9  inches.  Three  changes  of  feed  are  available, 
which  may  be  either  continuous  for  the  milling  of  long 
splines  or  automatically  reversed  for  performing  cottering 
operations.  The  maximum  diameter  ot  shafts  which  can  be 
handled  in  this  machine  is  4  inches,  and  the  available  feeds 
and  speeds  are  suitable  for  cutting  keyseats  from  %  to  % 
inch  wide. 

The  principal  dimensions  of  the  Newton  duplex  keyseating 
machine   are   as    follows:    maximum    cross-feed    for   carriage. 


Tig.    i.      Opposite    Side   of   Newton   Duplex   Keyseatinf   Machine    jhowB 
in  Tig.    1 
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24  inches;  height 
from  table  to 
center  of  spin- 
dles, 314  inches; 
distance  between 
ends  of  spindles, 
from  0  to  10 
inches;  size  of 
countershaft  pul- 
ley, 20  inches  in 
diameter  by  2'y, 
Inches  face 
width ;  speed  of 
countershaft,  365 
revolutions  per 
minute;  and  net 
weight  of  ma- 
chine,  3000 
pounds.  For  use 
in    connection 

with  this  machine,  a  fixture  has  been  developed  for  the 
Newton  slotting  machine  to  provide  for  cutting  both  internal 
keys  at  one  time,  thereby  insuring  an  accurate  fit  of  the  keys 
on  all  sides.  In  addition  to  saving  time,  this  dispenses  with 
the  necessity  of  first  shaping  out  one  keyseat  and  then  laying 
out  the  other  keyseat  for  the  operator,  which  was  a  slow 
Job  at  best. 


Machine — Same    Machii 


equipped   as    Turret   Lathe 


OLIVER   TURRET   LATHE   AND   SCREW 
MACHINE 

The  machine  shown  in  the  accompanying  illustration  is 
made  in  two  different  types  by  the  Oliver  Machinery  Co., 
Coldbrook  and  Clancy  Sts.,  Grand  Rapids,  Mich.  One  of  these 
is  known  as  a  No.  47-W  machine  and  is  equipped  with  a 
wire  feed  attachment  for  screw  machine  work.  The  other 
is  known  as  No.  47-T  and  is  equipped  as  a  16-inch  turret  lathe. 
General  features  of  both  machines  are  the  same  and  the  fol- 
lowing description  applies  to  both  types. 

The  No.  47-'W  type  for  handling  bar  stock  has  a  capacity 
for  work  up  to  2V4  inches  in  diameter  and  up  to  10  inches  In 
length.  The  stock  is  handled  by  means  of  an  automatic 
chuck  and  tool  steel  spring  collet;  and  the  necessary  tool 
equipment  may  be  furnished  for  handling  the  various  classes 
of  work  for  which  this  machine  is  adapted.  Box-tools,  boring 
and  facing  tools,  self-opening  threading  die-heads,  cut-off 
tools,  drills,  reamers,  etc.,  may  be  supplied  with  the  machine 
in  addition  to  special  tools  designed  for  individual  classes  of 
work. 

The  cross-slide  is  equipped  with  a  2 ',4 -inch  forming  tool- 
holder  and  a  standard  No.  4  tool-holder.  A  handwheel  with 
micrometer  dial  reading  to  0.001  inch  controls  the  longi- 
tudinal feed  for  the  cross-slide,  and  a  similar  handwheel  con- 
trols the  cross-feed.  Multiple  stops  are  furnished  with  the 
turret  slide  acting  on 
each  face  of  the  turret. 

These  are  heavy- 
duty  machines,  and 
ample  power  is  pro- 
vided to  enable  them 
to  take  heavy  cuts  at 
high  speed.  The  spin- 
dle bearings  are  lined 
with  babbitt  and  the 
spindle  is  driven  by  a 
tlireestcp  cone  pulley 
and  double  back-gears. 
The  spindle  bearings 
are  lubricated  by 
means  of  felt  wipers 
which  dip  into  oil 
reservoirs  in  the  head. 
The  bed  is  of  a  rein- 
forced box-section  type 
and     the    supporting 


columns  are 
placed  at  the  ex- 
treme ends  so 
that  there  is  no 
overhang.  The 
standard  bed  fur- 
nished on  these 
machines  is  7 
feet,  2  inches 
long,  13  inches 
deep  and  15 
inches  wide. 

The  hexagon 
turret  measures 
12  inches  across 
the  flat  and  the 
holes  for  the 
tools  are  2  % 
inches  in  diam- 
eter. In  addi- 
tion to  the  tool  holes,  there  are  four  tapped  holes  on  each 
face  of  .the  turret  to  provide  for  securing  tool-holders  or  other 
special  equipment  in  place.  By  forcing  the  turret  slide  back 
by  means  of  the  handwheel,  the  locking  plunger  is  automat- 
ically released  and  the  head  revolves  to  the  next  station.  The 
turret  is  geared  to  the  spindle  and  may  be  operated  by  positive 
power  feed  if  so  desired;  to  change  to  hand  feed  it  is  merely 
ne^^^essary  to  trip  the  power  feed  lever,  dropping  the  worm  out 
of  mesh  with  the  worm-wheel.  Gears  supplied  with  the 
machine  provide  for  obtaining  four  rates  of  feed,  direct  con- 
nection being  made  between  the  spindle  and  gear-box  by  means 
of  a  chain  drive.  A  shearing  pin  protects  the  gears  from 
damage  due  to  overload. 

The  cross-slide  is  6  inches  wide  and  is  adjustable  for  wear 
by  means  of  a  tapered  gib.  A  large  handwheel  and  coarse 
cross-feed  screw  provide  for  obtaining  rapid  and  powerful 
cross-feed.  The  pan  is  made  of  pressed  steel  and  is  arranged 
to  drain  into  a  cast-iron  pot,  which  is  connected  with  a  rotary 
pump,  a  copper  screen  preventing  chips  from  being  drawn  into 
the  oil  or  cutting  lubricant  and  thus  stopping  the  pump.  The 
regular  equipment  consists  of  a  double  friction  countershaft, 
cross-slide  with  toolpost  and  forming  tool-holder,  pump,  piping, 
flexible  hose,  steel  chip  pan  and  wrenches. 


SLEEPER  &  HARTLEY  SPRING  COILER 
Sleeper  &  Hartley,  Inc.,  68  Prescott  St.,  Worcester,  Mass., 
has  recently  added  to  its  line  of  universal  spring  coilers  a 
No.  5  machine  which  has  a  capacity  for  winding  springs  from 
oil  tempered  stock  %  inch  square.  It  is  believed  that  this  Is 
the  largest  cold  spring  coiling  machine  ever  built;  it  occupies 
a  floor  space  of  6  by  8  feet,  and  weighs  approximately  16,000 
pounds.  The  machine  coils  the  spring  and  cuts  it  oft  auto- 
matically, working  at  a  speed  of  about  50  feet  per  minute.  It 
_  is  adapted  for  making 

either  extension  or 
compression  springs, 
and  it  is  possible  to 
feed  as  much  as  100 
feet  of  wire  into  a 
single  spring. 

The  most  interest- 
ing feature  of  the  de- 
sign of  this  machine 
is  that  the  spring  is 
not  produced  by  be- 
ing coiled  around  an 
arbor,  the  coiling  be- 
ing done  by  forcing  the 
wire  forward  through 
teed  rolls  until  it 
strikes  a  coiling  point 
or  "deflector."  Provi- 
sion is  made  for  feed- 
ing   a     predetermined 


Sleeper  &  Hartley  Ko.   6  tJniversal  Spring    Coiling    Machine    for    handling    Stock 
up  to   =*8  Inch  Square — believed  to  be  Largest  Spring  Coiler  over  built 
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Fig.  2.     Opposite  Side  of  Sleeper  ic  Hartley  No.  6  Spring  Coiler  shown  in 
Fig.   1 

amount  of  wire  into  each  spring.  The  operation  is  automatic, 
the  machine  colling  and  cutting  alternately;  the  coiling 
mechanism  is  stopped  while  the  spring  is  being  cut  off,  and 
vice  versa.  The  only  function  of  the  arbor  is  to  provide  a 
cutting  edge  against  which  the  exterior  cutter  may  carry 
the  wire  for  the  purpose  of  shearing  it  off  after  the  winding 
of  the  spring  has  been  completed.  Adjustment  is  provided  to 
govern  the  amount  of  wire  fed  into  any  one  spring,  and  also 
to  regulate  the  diameter  and  pitch  of  the  spring,  as  well  as 
its  contour.  Changes  in  either  of  these  features  of  the  work 
may  be  instantly  made  by  means  of  adjustments  on  the 
machine. 

Variations   in   the   rate  of  feed   are   obtained   by   moans   of 
change-gears,   and    the   feed   may   be   cinsdy    n  :^i';.ti>;l    by   an 
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adjustable  cam  which  controls  an  automatic  clutch.  The 
diameter  and  contour  forming  mechanism  is  also  controlled  by 
means  of  a  cam,  a  single  cam  only  being  needed  to  produce 
any  kind  of  tapered  spring;  and  a  pair  of  cams  provides  for 
producing  every  conceivable  variety  of  barrel  shaped  springs. 
The  pitch  is  automatically  controlled,  and  springs  may  be 
either  produced  with  an  open  spiral  or  the  end  coils  may  be 
"flatted"  or  "laid  close"  to  as  great  an  extent  as  desired.  The 
machine  may  be  changed  over  from  one  type  of  spring  to 
another  in  from  i^  to  ^i  hour.  It  will  be  obvious  that  next 
to  the  ability  to  form  springs  of  any  desired  contour,  the 
greatest  advantage  of  this  machine  is  the  ability  to  control 
the  pitch  and  to  be  able  to  produce  springs  with  squared 
ends,  thereby  eliminating  the  costly  method  of  squaring  the 
ends  of  the  springs  by  a  subsequent  heating  and  pressing 
operation. 


CODD  CHAIN   FURNACE   DOOR 
Anyone    who    has    fired    a    furnace    knows    the    discomfort 
experienced  when  it  is  necessary  to  open  the  door  of  the  fire- 
box to  stoke  the  fire  or  shovel  in  more  coal.     But  the  dis- 
comfort to  the  fireman   is  not   the  only   bad   feature  of  this 


condition.  Very  little  thought  is  required  to  show  that  as 
soon  as  the  furnace  door  is  opened,  cold  air  rushes  In  and 
reduces  the  temperature  of  the  fire;  and  this  is  indicated 
by  a  falling  off  of  the  indication  of  the  pressure  gage  when 
the  door  of  a  boiler  furnace  is  left  open  tor  any  considerable 
length  of  time.  Also,  this  reduction  of  temperature  causes 
the  heated  furnace  lining  and  other  parts  to  shrink,  the  shrink- 
age being  frequently  followed  by  cracking  of  the  brickwork. 
In  conducting  various  metallurgical  processes  such  as  the 
heat-treatment  of  steel,  a  reduction  of  temperature  due  to  heat 
lost  through  opening  the  furnace  door  is  liable  to  result  in  a 
lack  of  uniformity  of  the  product. 

With  the  view  of  overcoming  trouble  from  this  source, 
the  E.  J.  Codd  Co.,  700-708  S.  Caroline  St.,  Baltimore,  Md., 
has  developed  the  "Wiegand"  chain  screen  door  for  furnaces, 
which  is  shown  in  the  accompanying  illustrations.  It  will 
be  seen  that  this  consists  of  a  number  of  small  chains  which 


Fig.  1.     "Wiegand"  Chain  Screen  Door  for  Furnaces  i 


I  by  E.  J.  Codd  Co. 


hang  loosely  in  front  of  the  furnace  door.  These  chains  keep 
the  hot  air  in  and  the  cold  air  out  of  the  furnace,  but  enable 
the  fireman  to  shovel  in  coal  or  stoke  the  fire  without  personal 
discomfort  and  without  lowering  the  temperature  of  the  fire 
to  a  serious  extent. 

For  the  purpose  of  establishing  the  efficiency  of  this  form 
of  door,  the  following  experiment  was  conducted.  A  ther- 
mometer w-as  fixed  on  a  standard  in  the  fire  room  at  a  point 
opposite  the  furnace  door  and  10  inches  in  front  of  it.  This 
position  was  selected  as  being  one  often  taken  by  the  fireman 
in  stoking  or  cleaning  the  fire.     When  the  ordinary  fire  door 


Fig.   2.      Application  of   "Wiegand"   Chain   Screen  Door  on  Boiler  Fumac« 
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was  thrown  open  and 
the  incandescent  fire 
bed  exposed,  as  is  the 
case  wherever  the 
furnace  is  fired  or 
cleaned,  this  ther- 
mometer rose  until  a 
temperature  of  400 
dcKrees  F.  was  indi- 
cated. On  covering 
the  furnace  door  with 
the  "Wiegand"  chain 
screen  door,  the  tem- 
perature at  once 
dropped  265  degrees 
until  a  constant  tem- 
perature of  135  de- 
grees F.  was  indi- 
cated; and  under  this 
condition  the  bare 
hand  could  be  held 
anywhere  in  front  of 
the  screened  opening 
without  experiencing 
discomfort.  This  in- 
cates  that  a  great 
quantity  of  heat  lost  by  radiation  and  convection  through  the 
ordinary  uncovered  furnace  opening  may  be  saved  by  the  em- 
ployment of  a  chain  door  of  this  type.  The  heat  intercepted 
by  the  chain  composing  the  screen  is  returned  to  the  furnace 
instead  of  being  wasted,  as  the  air  which  actually  enters  the 
furnace  through  the  chain  door  takes  up  the  heat  that  has 
been  absorbed  by  the  chain  and  carries  it  back  into  the  com- 
bustion chamber.  This  chain  door  forms  a  flexible  penetrable 
transparent  sheet  which  does  not  interfere  with  inspection  of 
the  interior  of  the  furnace.  % 


Fig.  1.     Front  View  of  Modern  8-  by  30-inch  Self-contained    Grindi 
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MODERN   SELF-CONTAINED    GRINDING 
MACHINES 

'Noticeable  features  0/  these  mailiines  are  the  comparative  sim- 
plicity of  the  mechanism,  location  of  all  control  levers  within 
easy  reach  of  the  operator,  and  a  compact  design  which  econ- 
omizes floor  space  as  far  as  possible.  The  machines  are  made 
in  S-  by  IS-inch  and  8-  by  30-inch  sizes,  but  the  design  of  both 
is  essenfiaUy  the  same  with  the  exception  of  the  fact  that  a 
"heavy-duty"  type  of  drive  may  be  furnished  when  the  larger 
machine  is  to  be  used  for  exceptionally  heavy  work.  These 
are  manufacturing  machines,  and  are  adapted  for  grinding 
straight  or  taper  cylindrical  ivork  in  large  quantities. 

The  Modern  Tool  Co.,  2nd  and  State  Sts.,  Erie,  Pa.,  has 
added  to  its  line  of  self-contained  grinding  machines  the  8- 
by  18-inch  and  S-  by  SO-inch  grinders  shown  in  the  accompany- 


ing illustrations.  Fig. 
1  shows  a  front  view 
of  the  8-  by  30-inch 
machine,  and  Fig.  5 
shows  a  front  view 
of  the  8-  by  18-ineh 
grinder.  With  the 
exception  of  the  cen- 
ter distances  and  de- 
tails of  the  wheel 
drive,  the  two  ma- 
chines are  similar, 
and  the  detailed  de- 
scription which  fol- 
lows is  applicable  to 
both.  Economy  of 
floor  space,  ease  of 
operation,  and  com- 
parative simplicity  of 
the  mechanism  are 
listinguishing  fea- 
tures of  these  ma- 
chines. All  operating 
levers  are  concen- 
trated at  the  front, 
and  nothing  extends 
above  the  wheel  stand,  all  mechanism  being  contained  within 
the  machine. 

These  are  essentially  manufacturing  grinders,  and  they  are 
adapted  for  finishing  straight  or  taper  cylindrical  work  in 
quantities.  All  parts  are  accessible,  so  that  they  can  be 
properly  cared  for  without  unnecessary  expenditure  of  time, 
which  is  a  factor  in  keeping  up  the  rate  of  production.  The 
bed  is  a  one-piece  casting,  rigidly  braced  to  insure  stability. 
It  is  of  compact  design  and  the  units  are  so  located  as  to  be 
easily  accessible.  Vee  and  flat  guides  are  used  on  the  sliding 
table,  swivel  table  and  under  the  wheel  stand,  insuring  perfect 
alignment  of  all  parts.  The  base  rests  upon  three  points, 
preventing  cross  strain,  preserving  alignment  and  providing 
for  irregularities  in  floor  level. 

These  machines  are  provided  with  an  exceptionally  powerful 
drive,  liberally  proportioned  spindles  and  bearings  of  ample 
size.  The  standard  wheel-spindle  is  2^^  inches  in  diameter; 
it  runs  in  phosphor-bronze  bearings  6^4  inches  long,  and  is 
driven  by  a  belt  4  inches  wide.  However,  as  there  are  in- 
stances where  the  machines  will  be  required  for  exceptionally 
heavy  service,  they  can  be  furnished  with  a  wheel-spindle 
3%  inches  in  diameter,  running  in  phosphor-bronze  bearings 
8 14  inches  long  and  driven  by  a  belt  5  inches  wide,  a  corre- 
sponding increase  having  been  made  in  the  wheel  stand  pile. 
Fig.   1   shows  the   S-  by   30-inch  machine  equipped   with   this 
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Fig.   2.      Mociurn   8-    by    18  inch   Grinder,    showing   Main   Drive,    Wheel   Ba 
and  Fump 
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Fig.   4.      Rear   View   of   Mode 


heavy  drive.  The  bear- 
ings are  in  each  in- 
stance provided  with 
sight-feed  oilers,  which 
deliver  the  proper  sup- 
ply of  oil  to  the  boxes 
at  all  times. 

The  wheel  stand  pile 
is  bolted  to  the  bed  of 
the  machine  and  is  of 
generous  proportions, 
as  may  be  seen  by  re- 
ferring to  Kigs.  2  and  3. 
The  wheel  stand  slides 
on  vee  and  flat  ways, 
and  is  held  in  place  by 
gravity;  but  it  is  pro- 
vided with  a  safety  gib 
to  guard  against  lifting 
under  abnormal  condi- 
tions. The  wheel  center 
is  of  large  diameter,  has 
a  long  bearing  on  the 
spindle,  and  will  take 
any  of  the  recognized 
standard  grinding 
wheels.  The  wheels  used 
on  the  standard  machines  are  IG  inches  in  diameter  and  up  to 
3  inches  face  width.  The  wheels  used  on  the  heavy  drive  are 
18  inches  in  diameter  and  up  to  4  inches  face  width.  The  table 
slide  is  unusually  heavy  and  powerfully  ribbed  to  resist  tor- 
sional strains.  The  swivel  table  has  a  generously  proportioned 
bearing  on  the  table  slide  and  pivots  on  a  large  central  stud. 
The  table  provides  for  grinding  tapers  and  is  graduated  to  read 
tapers  in  inches  per  foot. 

The  table  drive  is  of  a  very  simple  type,  eliminating  the 
table  transmission  formerly  employed.  It  consists  of  a  single 
unit  contained  in  the  bed  of  the  machine,  which  is  a  combina- 
tion of  table  drive  and  transmission.  All  steel  spur  gears 
are  used  for  the  reversing  mechanism;  and  the  power  table 
traverse  is  controlled  by  a  lever  located  immediately  to  the 
left  of  the  table  handwUeel,  which  provides  for  starting  or 
stopping  the  table  at  any  point  in  its  stroke.  When  the  table 
is  under  power  the  handwheel  is  automatically  disengaged, 
and  when  the  power  drive  is  released  the  handwheel  is  auto- 
matically engaged  for  traversing  the  table  by  hand.  There 
are  four  table  feeds,  derived  from  a  gear-box  which  Is  con- 
trolled by  a  lever  located  at  the  right  and  immediately  below 
the  table  handwheel. 

The  automatic  cross- 
feed  is  positive  in  its  ac- 
tion and  the  design  has 
been  simplified  without 
losing  any  of  its  impor- 
tant features.  It  can  be 
set  for  a  reduction  of 
any  amount  from  0.0005 
to  0.005  inch  at  either 
or  both  ends  of  the 
table  reverse.  This  lat- 
ter feature  is  especially, 
advantageous  when 
grinding  against  a 
shoulder.  The  feed  i.s 
automatically  thrown 
out  when  the  work  is 
ground  to  size,  and  a 
positive  stop  is  pro- 
vided for  use  when  feed- 
ing by  hand.  The  cross- 
feed  handwheel  is  grad- 
uated to  read  to  0.0005 
inch  and  is  always  in 
plain  view  of  the  opera- 
tor.    Adjustment  of  the 


showing  Arrangement 


cross-feed  is  made  by 
moving  a  lever  to  give 
the  amount  of  teed  de- 
sired, as  indicated  on  a 
graduated  dial  plate, 
and  may  be  instantly 
changed  to  give  any 
feed  while  the  machine 
is  in  operation. 

The  headstock  is  of 
entirely  new  design,  be- 
ing driven  from  a  shaft 
under  the  sliding  table. 
This  shaft  is  driven  by 
a  pulley  carried  in  a 
bracket  on  the  bed,  to 
which  power  is  taken 
from  the  gear-box.  The 
shaft  under  the  table  is 
splined  through  its  full 
length  for  the  ball 
driver  which  is  con- 
tained in  the  pulley 
mounted  on  the  bed. 
The  balls  not  only  drive 
the  shaft  but  also  elimi- 
nate friction  in  the  tra- 
versing movement.  The  headstock  is  driven  from  this  shaft  by 
a  belt  which  runs  over  an  idler  pulley  and  gives  a  large  surface 
of  contact  to  the  headstock  pulley,  thus  insuring  plenty  of 
power.  The  belt  drive  gives  an  absolutely  smooth  movement 
to  the  work  and  eliminates  any  possible  chance  for  chatter. 
The  headstock  is  fitted  to  the  swivel  table  by  means  of  vee  and 
flat  ways,  and  is  held  rigidly  in  position  by  clamp  bolts.  The 
headstock  spindle  is  hardened  and  ground,  and  runs  in  bronze 
bearings  which  are  adjustable  for  wear  and  lubricated  by 
means  of  sight-feed  oilers. 

A  feature  of  the  headstock  design  is  the  combination  of 
live  and  dead  centers.  The  spindle  is  carried  in  bearings  in 
the  headstock  base,  in  which  it  revolves  for  live-center  work, 
the  faceplate  being  clamped  to  the  spindle  and  the  spindle 
revolving  in  the  headstock  bearings.  To  change  for  dead- 
center  work,  it  Is  only  necessary  to  loosen  a  screw  which 
clamps  the  faceplate  to  the  spindle,  and  tighten  the  clamp  on 
the  headstock  which  holds  the  spindle  firmly  in  the  headstock 
base.  The  dead-center  pulley  is  then  free  to  revolve  upon  its 
bearing  for  regular  dead-center  work.  The  tailstock  is  fitted 
to  the  swivel  table  and  preserves  its  alignment  in  the  same 
manner  as  llio  headstock.    The  tailstock  spindle  is  held  in  any 

position  by  a  spring,  or 
it  may  be  set  positively 
against  the  work  and 
locked  in  place.  The 
work  centers  on  the 
headstock  and  tailstock 
are  located  directly  over 
and  between  the  guides 
of  the  table,  a  form  of 
construction  which  is 
claimed  to  eliminate  the 
weight  and  strain  neces- 
sarily present  where  the 
work  centers  are  placed 
outside  and  overhang 
their  bearings. 

The  wheel  truing  de- 
vice is  mounted  on  the 
tailstock  and  is  adjusta- 
ble to  suit  wheels  of  all 
diameters  which  come 
within  the  range  of  the 
machine,  so  that  the 
wheels  can  be  trued 
without    removing    the 
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Steadyrests  for  these  machines  are  universal  in  all  their  move- 
ments. They  are  equipped  with  positive  stops  for  grinding 
duplicate  parts,  have  a  wide  range  and  are  capable  of  deli- 
cate adjustment.  The  pump  is  of  the  fan  type;  it  revolves 
in  a  horizontal  plane  and  is  kept  immersed  so  that  it  Is  con- 
stantly primed  and  no  packing  is  required.  The  water  tank 
is  of  ample  size  and  provided  with  settling  pans  which  are 
easily  accessible  for  cleaning. 

The  Modern  8-  by  18-inch  and  8-  by  30-inch  self-contained 
grinding  machines  have  eight  work  speeds  from  26  to  390 
revolutions  per  minute,  and  four  table  feeds  from  22  to  104 
inches  per  minute.  The  feeds  and  speeds  are  entirely  inde- 
pendent of  each  other,  and  are  suitable  for  the  various  classes 
of  work  which  come  within  the  range  of  these  machines.  All 
work  speeds  and  table  feeds  are  controlled  by  levers  on  the 
front  of  the  machine,  and  are  derived  from  a  separate  unit 
gear-box  which,  in  addition  to  occupying  a  very  small  space, 
is  so  located  as  to  be  easily  and  readily  inspected.  The  gears 
are  made  of  specially  treated  steel  and  are  in  mesh  at  all  times, 
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their  engagement  with  the  shaft  being  effected  by  means  of  the 
Modern  Tool  Co.'s  patent  ball  drive  clutch  which  enables  a 
quick  and  safe  change  to  be  made  instantly  while  the  machine 
is  operating  at  any  speed.  The  gear-box,  while  smaller  in 
size,  is  the  same  as  that  used  on  the  larger  self-contained 
grinding  machines  of  this  company's  manufacture. 

These  self-contained  grinding  machines  have  single  con- 
stant-speed drive,  which  reduces  the  cost  when  equipping  the 
machines  with  motors.  The  main  drive  is  located  at  the  rear 
of  the  machine  and  runs  at  constant  speed,  power  being  sup- 
plied from  the  lineshaft  by  a  single  belt,  or  by  a  motor 
connection. 

BICKFORD  VERTICAL   MILLING  ATTACH- 
MENT  AND   MILLING  MACHINE  VISE 

The  Hickford  Machine  Co.,  Greenfield,  Mass.,  is  now  manu- 
facturing a  vertical  milling  attachment  which  is  shown  in 
Fig.  1  set  up  on  a  machine  ready  for  use.  This  attachment 
is  of  simple  design  and  the  illustration  makes  it  so  clear  that 
only  a  brief  description  is  necessary.  It  will  be  seen  that 
the  attachment  is  hung  from  the  over-arm  of  the  milling 
machine  and  that  power  is  taken  from  the  milling  machine 
spindle  and  transmitted  through  bevel  gearing  in  the  head  to 
the  vertical  spindle  of  the  attachment. 

Pig.  2  shows  a  close  view  of  the  new  Bickford  milling 
machine  vise  which  is  illustrated  in  position  on  the  machine 


Fig.    2.      Close    View 


Machine 


in  Fig.  1.  It  will  be  apparent  that  this  may  be  used  as  a 
swiveling  vise,  as  shown  in  the  illustrations,  or  removed  from 
the  swivel  hase  and  bolted  directly  to  the  table  of  the  milling 
machine  when  it  is  desired  to  use  a  plain  vise.  The  swivel 
base  is  convenient  when  milling  operations  are  to  be  per- 
formed on  which  accurate  indexing  must  be  done  between 
successive  cuts.  Two  sets  of  lugs  on  the  vise  provide  for 
bolting  it  with  the  jaws  parallel  or  at  right  angles  to  the 
spindle,  when  the  vise  is  used  without  the  swivel  base. 


T.  P.  WALLS  EMERY  BAND  GRINDER 
In  the  July,  1915,  number  of  M-\chi.nerv,  mention  was  made 
of  two  styles  of  emery  band  grinders  built  by  the  T.  P.  Walls 
Tool  &  Supply  Co.,  75-77  Walker  St.,  New  York  City.  These 
were  bench  machines  intended  for  use  in  finishing  parts  that 
require  a  "straight  grain"  finish.  When  such  a  finish  is  re- 
quired, the  use  of  a  power-driven  emery  band  is  the  means 
of  saving  a  great  deal  of  labor  and  materially  reducing  manu- 
facturing costs.  These  machines  are  made  in  two  types,  one 
of  which  is  simply  provided  with  an  emery  band,  while  the 
other  is  furnished  with  a  disk  wheel  in  addition  to  the  band. 
Recently  the  same  company  has  introduced  what  are  known 
as  the  "Simplex-B"  and  "Duplex-B"  emery  band  grinders.  As 
in  the  case  of  the  bench  machines,  the  "Duplex-B"  is  a  com- 
bination emery  band  and  disk  grinder,  while  the  "Simplex-B" 
machine  is  simply  provided  with  the  emery  band.  Instead  of 
being  intended  for  use  on  a  bench,  however,  both  of  these 
machines  are  provided  with  substantial  stands,  making  them 
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self-contained  units.  On  each  machine  the  abrasive  band  is 
8  inches  wide  by  61  inches  long,  and  on  the  "Duplex-B" 
machine  the  disk  wheel  is  15  inches  in  diameter.  The  weight 
of  the  "Simplex-B"  machine  is  350  pounds  and  the  weight  of 
the  "Duplex-B"  machine  is  405  pounds. 


JOHNSON  SENSITIVE  DRILL 
The  Johnson  Machine  Tool  Co.,  Gouverneur,  N.  Y.,  is  now 
building  a  sensitive  drill  press  suitable  for  performing 
accurate  drilling  operations  at  high  speed.  To  relieve  the 
spindle  of  belt  strain,  the  pulley  is  supported  on  an  inde- 
pendent bearing  which  takes  the  entire  pull  of  the  belt.  Lever 
feed  is  provided,  which  is  operated  through  a  rack  and  pinion; 
and  the  quill  and  spindle  are  counterbalanced  by  a  weight 
inside  the  column  of  the  machine.  The  round  table  is 
vertically  adjustable  on  the  col- 
umn, and  it  can  be  easily  re- 
moved to  enable  a  cup  or  crotch 
center  to  be  substituted  in  the 
round  table  bracket.  The  square 
table  has  a  slotted  apron  and  can 
he  swung  around  the  column  or 
tipped  to  any  required  angle. 
A  taper  pin  provides  for  locking 
this  table  at  an  exact  right  angle 
to  the  drill  spindle.  The  spindle 
is  made  of  electrically  heat- 
treated  open-hearth  steel;  and  it 
is  equipped  with  an  anti-friction 
thrust  bearing  having  an  ad- 
justable collar.  The  regular 
equipment  includes  the  square 
and  round  tables,  crotch  and  cup 
centers,  and  a  countershaft. 

The  principal  dimensions  of 
this  drill  press  are  as  follows: 
capacity  for  drilling  holes  up  to 
9/16  inch  in  diameter;  width  of 
driving  belt,  1%  inch;  total 
height  with  spindle  up,  7  feet; 
height  of  column,  70  inches; 
diameter  of  base,  20  inches; 
hole  in  spindle  bored  No.  1 
Morse  taper;  maximum  distance 
from  spindle  to  square  table,  12 
inches:  maximum  distance  from 
spindle  to  round  table,  42  inches; 
distance  from  center  of  spindle 
to  column  at  square  table,  7% 
inches;  vertical  adjustment  of 
spindle  head,  10  inches;  vertical  travel  of  spindle,  3  inches; 
vertical  adjustment  of  round  table,  26  inches;  countershaft 
speed,  450  revolutions  per  minute;  and  net  weight  of  machine, 
325  pounds. 


LANDAU  TURRET  HEAD  DRILL 
In  the  May,  1914,  number  of  M.\(  ui.neuv.  a  description  was 
published  of  a  small  turret  head  drilling  machine  built  by 
J.  N.  Landau,  239  W.  6Sth  St.,  New  York  City.  Those  who 
read  this  description  will  recall  that  the  turret  head  of  the 
machine  provides  for  indexing  each  of  the  tools  into  the 
working  position.  As  each  spindle  is  brought  into  the  work- 
ing position  it  is  engaged  by  a  clutch  on  the  machine  spindle 
to  drive  the  tool. 

The  machine  shown  in  the  accompanying  illustration  is 
of  essentially  the  same  design  as  the  preceding  type  of 
Landau  multiple  turret  head  drill  with  the  following  im- 
portant exceptions:  Depth  stops  are  provided  for  each  of  the 
spindles  in  the  turret  head  so  that  the  depth  to  which  the 
tools  work  may  be  accurately  regulated;  and  the  turret  head 
is  provided  with  one  tapping  spindle,  so  that,  it  is  possible 
to  handle  the  work  of  tapping  holes  in  which  a  thread  is 
required.    The  forward  drive  of  the  tapping  spindle  is  effected 


in  the  same  way  as  that 
of  the  other  spindles  of 
the  turret  head ;  but  gear- 
ing is  provided  on  the 
tapping  spindle,  and  when 
the  hole  has  been  tapped 
to  the  required  depth,  a 
clutch  is  automatically 
thrown  to  engage  the  re- 
verse gearing  for  backing 
out  the  tap. 

It  will  be  evident  that 
there  is  a  great  variety 
of  instrument  work  and 
similar  classes  of  service 
on  which  a  turret  head 
machine  of  this  type 
could  be  used  to  advan- 
tage. In  addition  to  use 
on  the  Landau  machine, 
the  turret  head  may  be 
used  on  other  types  of 
drilling  machines;  and 
the  same  type  of  turret 
head  may  be  used  in  the 
tailstock  of  a  lathe.  In 
all  cases  the  method  of 
operating  the  turret  is 
the  same. 

Fig.  2  shows  the  ar- 
rangement of  the  gearing 
for  backing  out  the  tap 
after  it  has  finished  its 
work.  As  in  the  case  of  all  other  spindles  in  the  turret  bead, 
power  is  transmitted  from  the  main  driving  shaft  to  clutch  A 
and  then  through  gears  B,  C,  U.  and  E,  by  which  a  suitable  re- 
duction of  speed  is  obtained.  Gear  E  is  locked  to  the  driving 
shaft  F  by  engagement  with  locking  pin  G.  The  slowest  speed 
for  tapping  is  150  revolutions  per  minute.  After  the  tap  has 
completed  its  work,  clutch  .1  comes  into  contact  with  an  adjust- 
able stop-bar  //  which  is  set  according  to  the  depth  of  hole  to  be 
tapped,  with  the  result  that  the  clutch  on  gear  E  is  disengaged 
from  pin  O  and  reversing  clutch  /  is  engaged.  The  drive  is 
now  through  gears  B  and  C  and  thence  through  gears  J.  K, 
and  L,  the  ratios  being  such  that  the  tap  is  backed  out  at  a 
speed  of  250  revolutions  per  minute.  Gears  C  and  D  are 
always  in  mesh  with  gears  B  and  E,  although  gear  E  is 
only  rotated  when  the  forward  driving  clutch  engages  pin  G. 


Fig.    1.     Landau  Turret   Head   Drill  with 

Fositive  Depth  Stopi  and  Tapping 

Spindle 


Fig.  2.     Arr.ing^'iiu'nt  of  Forward  and  Reverse  Gearing  on  Tarping  Spindle 
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OLIVER  HEAVY-DUTY  SCREW  MACHINE 

I'his  is  a  heavy-duty  machine  that  may  he  equipped  Jor 
either  screw  machine  or  turret  lathe  work.  The  range  of  work 
for  which  it  is  adapted  runs  from  heavy  chucking  operations 
on  forgings  or  castings  to  high-speed  work  on  brass  har  stock. 
Both  hand  and  power  feeds  are  available,  and  the  six  available 
rates  of  power  feed  range  from  O.UOG  to  O.OHZ  inch  per  revolu- 
tion for  both  the  cross-slide  and  turret  slide,  the  feeds  being 
independent  of  each  other.  A  single  lever  controls  both  feeds, 
and  pointers  running  over  a  double  dial  indicate  the  rate  of 
feed  being  employed  on  the  cross-slide  and  turret  slide. 

The  No.  27  heavy-duty  screw  machine  or  turret  lathe  now 
being  built  by  the  Oliver  Machinery  Co.,  Coldbrook  and  Clancy 
Sts.,  Grand  Uapid.s,  Mich.,  has  been  designed  to  operate  under 
high  speeds  and  heavy  cuts.  The  control  of  all  movements 
is  concentrated  at  the  front  of  the  machine,  making  its  manip- 
ulation simple  and  rapid.  The  range  of  work  for  which  the 
machine  is  adapted  extends  from  heavy  chucking  operations 
on  forgings  or  castings  to  high-speed  work  on  brass  bar  stock. 
The  headstock  is  of  the  friction  back-geared  type,  and  is 
controlled  by  a  lever  at  the  left-hand  side  of  the  operating 
position;  the  head  is  cast  integral  with  the  bed  and  extended 
straight  across  on  a  level  with  the  spindle  bearing,  thus  form- 
ing an  exceptionally  rigid  construction.  The  friction  back- 
gears  are  entirely  enclosed  and  the  cover  may  be  instantly 
removed  for  the  purpose  of  inspection  or  making  adjustment. 
Adjustment  of  the  friction  ring  is  effected  by  means  of  a 
simple  screw  mechanism  which  regulates  the  pressure  on  the 
ring.  Both  front  and  rear  spindle  bearings  are  lubricated 
by  felt  wipers  which  extend  down  into  oil  reservoirs  of  liberal 
capacity. 

When  the  cross-slide  is  operated  by  power,  six  rates  of 
feed  are  available  ranging  from  0.006  to  0.052  inch  per  revo- 
lution; and  the  same  rates  of  feed  are  available  for  the  turret 
slide,  but  the  feeds  are  entirely  independent  of  each  other, 
any  combination  of  the  two  sets  of  feed  being  quickly  obtain- 
able. The  power  cross-feed  operates  the  carriage  longitudinally 
in  either  direction,  or  it  can  operate  the  cross-slide  forward 
or  back  by  clamping  the  carriage  to  the  bed  and  throwing  in 
the  cross-slide  feed.  Automatic  knock-outs  are  furnished  on 
both  the  cross-slide  and  carriage  to  provide  for  disengaging 
the  power  feed;  these  operate  in  both  directions.  A  small 
lever  controls  the  direction  of  feed,  and  micrometer  dials  are 
placed  on  both  the  longitudinal  and  cross-feed  screws  to 
facilitate  handling  accurate  shoulder  work  or  facing,  these 
dials  reading  to  0.001  inch. 

The  cross-slide  is  provided  with  two  parallel  T-slots  at  the 
rear  and  one  at  right  angles  in  the  front,  an  arrangement 
which  permits  of  the  use  of  a  great  variety  of  tools  for  cross- 
slide  work.  The  regular  equipment  consists  of  an  open-side 
cut-off  tool  at  the  rear  and  a  four-sided  turret  tool-holder  at 
the  front.  When  so  desired,  the  power  feed  may  be  omitted 
and  hand-operated  longitudinal  feed  substituted  in  its  place. 


The  design  of  the  cross-slide  is  the  same  in  both  cases,  but 
the  turret  toolpost  is  replaced  by  a  single  tool-holder  and  the 
power  gearing  is  omitted.  The  bandwheel  is  provided  with 
a  dial  reading  to  0.001  Inch,  for  accurate  turning  operations; 
and  the  cross-slide  dial  is  the  same  as  in  cases  where  power 
feed  is  employed.  Longitudinal  travel  is  the  same,  no  matter 
whether  band  or  power  feed  is  used.  When  bo  desired,  a 
lever  cross-slide  arrangement  can  be  substituted  in  place  of 
the  screw  feed  mechanism. 

The  turret  is  made  of  cast  iron  and  is  bored  and  counter- 
bored  in  position  on  the  lathe  to  insure  perfect  alignment. 
The  turret  stud  is  2%  incjies  in  diameter  and  is  drilled  to 
allow  stock  up  to  the  full  capacity  of  the  machine  to  pass 
entirely  through  the  turret.  The  locking  plunger  is  made  of 
hardened  tool  steel  and  is  accurately  ground  to  size;  it  enters 
a  hardened  tool-steel  bushing  and  slides'  in  a  hardened  and 
ground  sleeve.  The  turret  slide  may  be  furnished  with  either 
power  or  hand  feed.  When  power  feed  is  employed  the  rates 
available  are  0.006,  0.010,  0.015,  0.025,  0.040,  and  0.052  inch 
per  revolution  of  the  spindle.  The  control  of  these  feeds  is 
obtained  by  a  lever  located  at  the  left  of  the  gear-box,  and 
a  dial  plate  and  pointer  show  which  feed  is  engaged.  The 
mechanism  is  of  the  sliding  key  type,  enabling  selection  of 
feeds  to  be  made  while  the  machine  is  either  running  or  at 
rest.  The  turret  slide  is  secured  in  place  by  means  of  taper 
gibs  at  each  side  and  by  hold-down  gibs,  all  of  which  are 
accurately  scraped  to  a  true  bearing.  Multiple  stops  provide 
for  disengaging  the  power  feed  at  each  face  of  the  turret,  and 
form  a  positive  stop  by  a  slight  forward  movement  of  the 
hand-lever.  The  multiple  stop  mechanism  is  directly  geared 
to  the  turret  head  and  cannot  get  out  of  adjustment.  The 
power  feed  mechanism  consists  of  a  steel  rack  and  gears, 
working  in  conjunction  with  a  drop-worm  which  is  either 
released  or  thrown  into  mesh  by  opposite  movements  of  the 
same  lever  that  is  conveniently  located  for  the  operator. 

The  turret  slide  is  adjustable  forward  or  backward  on 
the  shears  of  the  bed,  to  the  limit  of  length  of  the  bed;  and 
it  is  clamped  externally  by  means  of  rectangular  gibs  acting 
outside  of  the  shears.  Adjustment  for  wear  is  provided  for 
by  means  of  a  taper  gib  under  the  ways,  which  is  adjusted 
by  two  screws  of  fine  pitch.  This  combination  of  taper 
gibs  for  the  slide  and  ways  gives  complete  control  of  ad- 
justment for  any  wear  that  may  develop.  In  addition,  the 
exceptionally  large  bearing  surfaces  of  the  slide  and  ways 
afford  long  life  and  great  accuracy. 

The  change-gear  system  consists  of  steel  and  cast-iron  gears 
running  in  oil;  and  it  is  of  the  sliding  key  type.  Six  rates 
of  feed  are  provided  for  the  turret  and  the  same  number  for 
the  cross-slide,  and,  as  previously  mentioned,  these  feeds  are 
independent  of  each  other.  A  single  lever  controls  both  feed 
changes,  and  the  rate  of  feed  being  obtained  by  the  turret  or 
cross-slide  is  indicated  by  a  dial  and  two  pointers.    The  gear- 
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box  is  located  anderneath  the  headsiock  and  is  completely 
enclosed  so  that  adequate  protection  is  provided  against 
damage  from  chips  or  dirt.  All  bearings  are  furnished  with  a 
copious  supply  of  lubricant  so  that  efficient  operation  is 
assured  at  all  times.  An  independent  and  adjustable  stock 
stop  clamped  to  the  bed  forms  a  regular  part  of  the  equip- 
ment of  the  universal  turret  lathe.  This  stop  allows  the 
entire  six  spaces  of  the  turret  to  be  used  for  cutting  tools. 

The  wire  feed  lever  is  of  ample  length  to  afford  plenty  of 
leverage  for  the  feed  mechanism.  The  pan  is  made  of  sheet 
steel  and  while  it  is  very  stiff  it  is  also  light;  the  pan  ex- 
tends entirely  around  the  machine  and  is  so  placed  that  pro- 
vision is  made  for  cleaning  off  chips  from  underneath  the 
bed.  The  reservoir  for  oil  or  cutting  compound  is  contained 
in  the  leg  at  the  head  end  and  has  a  capacity  for  holding 
several  gallons.  A  large  hand-hold  plate  at  the  rear  of  the 
lathe  may  easily  be  removed  for  cleaning  the  mechanism,  and 
to  clean  out  the  pan  it  is  not  necessary  to  remove  the  pump 
or  piping.  The  pump  is  of  the  reversible  type  and  supplies  a 
steady  flow  of  lubricant  to  each  of  two  delivery  tubes,  one 
of  which  supplies  lubricant  to  the  turret  tools  and  the  other  to 
the  cross-slide  tools.  The  pump  is  driven  directly  from  the 
countershaft  and  is  independent  of  the  speed  of  the  spindle 
or  the  rate  of  feed  being  employed. 


MORRIS   BENCH   MILLER 

The  Morris  Machine  Tool  Co.,  Court  and  Harriet  Sts., 
Cincinnati,  Ohio,  is  now  building  the  No.  0  bench  miller  of 
the  adjustable  head  type  illustrated  and  described  herewith. 
The  machine  is  also  furnished  with  a  column  to  provide  a 
floor  type  of  machine.  The  head  is  moved  up  and  down  on 
the  column  by  means  of  a  lever-operated  rack  and  segment; 
the  lever  can  be  placed  in  two  positions  to  suit  the  con- 
venience of  the  operator,  and  a  micrometer  depth  gage  is 
provided  to  facilitate  the  making  of  accurate  settings.  The 
head  is  counterbalanced  by  a  weight  that  is  made  adjustable 
for  use  with  different  sizes  of  cutters  and  arbors,  making  it 
possible  to  counterbalance  the  head  very  accurately.  The 
spindle  runs  in  bronze  bearings,  the  front  bearing  being 
tapered  and  provided  with  means  of  compensating  for  wear. 
The  back  shaft  also  runs  in  bronze-lined  bearings  and  all  bear- 
ings are  lubricated  by  a  capillary  oiling  system. 

Six  changes  of  speed  are  obtained  through  the  three-step 
cone  pulley  by  reversing  the  pulleys  on  the  ends  of  the  spindle 
and  back-shaft.  The  table  traverse  is  obtained  by  a  lever- 
operated  rack  and  pinion;  and  the  saddle  is  fed  in  and  out  by 
means  of  a  square  threaded  screw  which  has  a  micrometer 
attachment.  The  principal  dimensions  of  the  machine  are  as 
follows:  size  of  table,  4  by  15  inches;  maximum  table  feed, 
6  inches;  maximum  vertical  travel  of  head,  5  inches;  taper 
of  spindle.  No.  7  B.  &  S.;  countershaft  speed,  360  revolutions 
per.  minute;  and  available  spindle  speeds  with  three-step  cone 
pulley,  120,  180.  270,  480,  720  and  1800  revolutions  per  minute. 


No.  O  Bench  MilK-r  b\iilt  by  Morris  Machine  Tool  Co. 


"Sterling"   Universal   Toot   Grinder  built   by  Young,    Corley   Sc   Solan,    Inc. 

"STERLING"  UNIVERSAL  TOOL  GRINDER 

Young,  Corley  &  Dolan,  liu..  H'J  Broadway,  New  York  City, 
is  now  building  the  "Sterling"  universal  tool  grinder  which 
is  completely  universal  in  its  movements  and  adapted  for 
handling  all  classes  of  light  grinding.  The  table  revolves  en- 
tirely around  the  head  so  that  the  wheel  can  engage  the  work 
at  any  desired  angle.  The  spindle  is  hardened  and  ground, 
and  runs  in  phosphor-bronze  lined  bearings,  guards  being  pro- 
vided to  protect  the  bearings  from  abrasive  dust.  The  knee  is 
supported  on  gibbed  V-slides  which  form  part  of  a  cylindrical 
member  that  may  be  completely  revolved  around  the  center 
column  and  locked  in  any  angular  position  that  is  desired, 
after  which  the  knee  may  be  raised  or  lowered  to  the  required 
position.  This  feature  will  be  found  very  useful  for  die 
grinding  where  great  accuracy  is  required.  The  head  is  secured 
to  the  center  column  around  which  swings  the  knee-carrying 
frame.  The  base  of  the  machine  forms  a  cabinet  which  is 
convenient  for  holding  accessories  used  in  connection  with 
the  machine,  and  it  is  made  sufficiently  heavy  so  that  a  rigid 
support  is  provided. 

Felt  washers  are  fitted  on  all  bearings  to  guard  against 
damage  from  abrasive  dust.  The  work-table  swings  on  a  turn- 
table 10  inches  in  diameter  which  can  be  rigidly  locked  at  any 
desired  angle  to  provide  for  performing  taper  grinding  opera- 
tions. The  swivel  frame  is  bored  to  fit  the  column  and  has  a 
45-degree  slide  for  carrying  the  knee.  The  saddle  slides  on 
the  knee  are  provided  with  adjustable  gibs,  and  adequate  pro- 
tection has  been  made  against  the  entrance  of  abrasive  dust. 
The  head  is  secured  to  the  top  of  the  column  and  is  furnished 
with  a  graduated  disk  to  enable  the  frame  and  knee  to  be 
swivcled  around  the  column  to  any  angle  which  may  be  re- 
quired. The  spindle  is  made  of  high-carbon  steel,  hardened 
and  ground,  and  is  1  inch  in  diameter;  it  is  supported  in  bear- 
ings lined  with  phosphor-bronze.  The  table  travel  is  effected 
by  means  of  a  rack  and  pinion  with  adjustable  stops  to  limit 
the  movement  in  either  direction:  the  table  is  30  inches  long; 
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the   capacity    between    centers    is    IG    inches    and    the   swing 
9  inches. 

The  headstock  is  fully  universal,  provision  being  made  for 
swiveling  it  both  vertically  and  horizontally.  Means  are  pro- 
vided for  driving  on  live  or  dead  centers  according  to  the  re- 
quirements of  the  work.  The  tailstock  is  provided  with  a 
removable  center  and  a  clamping  device.  For  those  classes  of 
work  where  internal  grinding  is  necessary,  an  internal  grind- 
ing attachment  is  provided  which  fits  on  the  main  head  of 
the  machine  and  is  driven  from  a  pulley  fitted  in  place  of  one 
of  the  grinding  wheels.  Power  table  feed,  with  automatic  re- 
verse, can  be  supplied  for  use  on  this  grinder,  power  being 
taken  from  the  countershaft.  The  countershaft  is  equipped 
with  a  drum  for  driving  the  work.  The  following  equipment 
is  included  with  the  machine:  countershaft,  universal  head- 
stock,  tailstock  with  center,  one  sleeve,  one  center,  one  uni- 
versal vise,  one  internal  grinding  attachment,  one  metal  saw 
chuck,  one  universal  three-jawed  chuck,  one  set  of  dogs  and 
the  necessary  wrenches  for  making  all  adjustments. 


;  NEW  MACHINERY  AND  TOOLS  NOTES 

Flexible  Tubing:  Worcester  Flexible  Tubing  Co.,  Worcester, 
Mass.  Metallic  flexible  tubing  for  use  in  conveying  lubricant 
to  the  cutters  used  on  various  types  of  machine  tools. 

Pneumatic  Drill:  Baird  Pneumatic  Tool  Co.,  Topeka,  Kan. 
A  tool  especially  designed  for  drilling  "telltale"  holes  in  loco- 
motive boiler  staybolts.  It  is  suitable  for  operation  at  1500 
revolutions  per  minute  and  weighs  less  than  four  pounds. 

Keyseating  Tools:  National  Machine  Tool  Co.,  Cincinnati, 
Ohio.  Tools  for  use  in  cutting  keyseats  in  which  the  depth 
is  1  ',i  times  the  width.  The  tools  are  used  in  a  drilling  ma- 
chine, and  the  cutting  is  done  by  small  milling  cutters  which 
complete  the  operation  at  a  single  cut. 

Forcing  Press:  Charles  F.  Elmes  Engineering  Works,  Chi- 
cago, 111.  A  portable  horizontal  hydraulic  forcing  press  de- 
signed for  the  performance  of  various  forcing  operations.  The 
stroke  of  the  ram  is  24  inches,  the  pressure  capacity  600  tons, 
and  the  weight  of  the  press,  10,900  pounds. 

Cutting-off  Machine:  Southwark  Foundry  &  Machine  Co., 
Philadelphia,  Pa.  An  air-operated  cutting-off  machine  for  part- 
ing shell  blanks  from  bar  stock.  The  machine  is  suitable  for 
operation  on  bars  from  7  to  10  inches  in  diameter.  The  tools 
are  fed  into  the  work  by  compressed  air,  and  three  tools  cut 
simultaneously. 

Work  Bench:  Motor  Engineering  Co.,  East  61st  and  Curtiss 
Sts.,  Cleveland,  Ohio.  A  work  bench  provided  with  a  vise 
and  drawer,  and  constructed  in  such  a  way  that  by  loosening 
the  screws  that  secure  the  wooden  top  to  the  steel  legs,  the 
bench  may  be  taken  apart  for  shipment  or  transfer  to  another 
part  of  the  factory. 

Engine  Lathe:  Rockefeller  Motor  Co.,  Cleveland,  Ohio.  The 
design  of  this  machine  is  practically  standard.  It  is  equipped 
with  double  back-gears  and  a  three-step  cone  pulley  which  pro- 
vide a  wide  range  of  spindle  speeds;  and  a  quick-change  feed- 
box  provides  an  ample  number  of  feed  changes.  This  lathe  is 
made  in  three  sizes. 

Clutch:  Porter  Machine  Co.,  Wooster,  Ohio.  A  disk  pulley- 
type  clutch  in  which  the  wear  is  taken  up  by  a  lining  that 
may  be  easily  renewed.  When  the  clutch  is  released,  sufficient 
clearance  is  provided  to  entirely  eliminate  drag.  The  clutch 
has  a  large  friction  surface,  and  engagement  is  gradual,  while 
the  release  is  instantaneous. 

Floating  Punch  Press:  Cleveland  Punch  &  Shear  Works 
Co.,  Cleveland,  Ohio.  A  punch  press  designed  in  such  a  way 
that  the  work  is  accurately  centered,  thus  doing  away  with 
the  necessity  of  reaming  the  punched  holes.  If  the  material 
to  be  punched  is  distorted,  the  punch  floats  with  it,  thus  mak- 
ing adjustment  of  the  cam  ring  unnecessary. 

Heading  Machine:  Asa  S.  Cook  Co.,  603  Franklin  Ave., 
Hartford,  Conn.  A  heading  machine  equipped  with  a  friction 
feed  device  which  enables  exactly  the  desired  length  of  stock 
to  be  fed  on  every  stroke  of  the  feed  arm.  The  machine  is 
designed  in  such  a  way  that  the  cut-off  mechanism  does  not 
operate  until  all  pressure  has  been  removed  from  the  punch. 
Power  Press:  Consolidated  Press  Co.,  Hastings,  Mich.  A 
general-purpose  power  press  designed  for  the  performance  of 
blanking  and  drawing  operations.  The  frame  is  of  a  four- 
piece  tie-rod  type,  and  is  held  together  by  four  steel  rods  which 
are  shrunk  into  position.  The  frame  is  made  in  sections, 
tongued  and  grooved  at  the  joints,  and  may  be  easily  taken 
apart. 

Universal  Grinder:  Simmons  Machine  Co.,  Albany,  N.  Y. 
A  universal  tool  and  cutter  grinder  designed  to  provide  for 


handling  a  wide  range  of  work.  The  headstock  is  fitted  with 
bronze  bushings,  and  micrometer  adjustment  is  provided  for 
all  movements.  A  special  countershaft  is  used  in  connection 
with  the  machine,  which  is  of  the  "pull  shift"  type  and  easily 
operated. 

Spring  Forming  Machine:  Joseph  T.  Ryerson  &  Son,  Chi- 
cago, 111.  An  elliptic  spring  forming  machine  which  has  suffi- 
cient capacity  for  shaping  spring  leaves  of  all  ordinary  sizes. 
It  consists  of  a  horizontal  table  on  which  are  mounted  the 
forming  dies  and  pressure  cylinder.  Adjustment  is  provided 
to  set  the  dies  for  forming  springs  of  various  radii  of 
curvature. 

Soldering  Press:  James  Donoghue,  1407  E.  111th  St.,  Cleve- 
land, Ohio.  A  power-drjven  machine  for  soldering  sheets  of 
tin  plate  into  a  continuous  strip  for  roofing  and  similar  pur- 
poses. The  sheets  have  a  lock  turned  on  the  edges  so  that 
they  may  be  hooked  together  and  fed  into  the  machine;  and 
as  the  sheets  are  hooked  together,  solder  and  flux  are  put 
on   the   seam. 

Tool  Grinder:  Worcester  Pattern  &  Model  Co.,  Worcester, 
Mass.  This  grinder  was  particularly  designed  to  meet  the  re- 
quirements of  pattern  shops,  although  it  is  also  adapted  for 
machine  shop  service  where  general  tool  grinding  has  to  be 
done.  When  intended  for  use  in  a  machine  shop,  the  grinder 
is  equipped  with  plain  rests  at  both  ends,  and  a  buffing  wheel 
may  easily  be  attached. 

Bar  Straightening  Machine:  Medart  Patent  Pulley  Co.,  St. 
Louis.  Mo.  An  automatic  machine  especially  designed  for 
straightening  and  polishing  steel  shafting,  although  it  is 
equally  suitable  for  straightening  iron,  brass  and  bronze  bars. 
The  operation  of  the  machine  is  continuous  after  the  rolls 
have  been  set  for  a  specified  size  of  bar,  and  the  rate  of  pro- 
duction is  about  30  feet  per  minute. 

Heavy  Power  Press:  Consolidated  Press  Co.,  Hastings, 
Mich.  A  press  especially  designed  for  use  in  the  production  of 
brake  drums  for  Ford  motor  cars,  although  it  may  be  used  for 
a  variety  of  other  automobile  work.  The  machine  is  double 
geared,  and  the  frame  is  tongued  and  grooved  at  every  joint. 
The  floor  space  occupied  is  85  by  98  inches,  and  the  weight  of 
the  press,  approximately  30.000  pounds. 

Rotary  Punch  Press:  Malm  Machine  Co.,  Dayton,  Ohio. 
A  rotary  punch  press  in  which  the  punch  and  die  drums  are 
mounted  on  independent  shafts.  The  punch  drum  is  keyed 
to  the  punch  driving  shaft,  while  the  die  drum  is  mounted 
on  an  idler  shaft  which  allows  it  to  revolve  freely.  Multiple 
punches  are  mounted  upon  the  punch  drum,  and  these  engage 
a  similar  number  of  dies  mounted  on  the  die  drum. 

Adjustable  Drawing  Table:  G.  A.  Almorth,  966  Grand  Ave., 
New  Haven.  Conn.  A  table  in  which  the  position  of  the  draw- 
ing board  can  be  adjusted  to  any  angle  to  suit  the  work  being 
done,  and  also  to  suit  the  stature  of  the  draftsman  who  is 
using  the  table.  The  frame  that  supports  the  table  is  made 
of  cast  iron,  and  a  cabinet  furnished  with  three  drawers  and 
an  ink  bottle  holder  is  secured  to  one  side  of  the  frame. 

Slotter:  Newton  Machine  Tool  Works,  Inc.,  Philadelphia, 
Pa.  A  crank-driven  slotter  equipped  with  a  swiveling  cutter- 
bar  which  may  be  adjusted  to  any  angle  up  to  5  degrees  on 
each  side  of  the  perpendicular.  This  adjustment  makes  the 
machine  suitable  for  the  performance  of  die-shaping  opera- 
tions. When  used  for  tool-room  work  or  the  duplication  of 
parts,  positive  stops  are  furnished  for  the  cross  and  lateral 
table  movements. 

Balanced  Hoist:  Mann  Corporation,  Chicago,  111.  A  hoist 
especially  designed  for  handling  shells  and  similar  work  in 
machine  shops.  The  operator  can  attach  the  hook  to  a  piece 
of  work  in  the  lathe  or  other  machine,  and  at  the  same  time 
fasten  a  second  hook  to  a  piece  of  work  on  the  floor  or 
truck.  Then  with  comparatively  little  exertion,  the  finished 
piece  is  removed  from  the  machine  and  the  rough  casting 
substituted  in  its  place. 

Multi-cone  Clutch:  Akron  Gear  &  Engineering  Co.,  Akron, 
Ohio.  This  clutch  has  three  friction  cones,  the  intermediate 
one  of  which  is  splined  to  the  driving  ring  on  the  shaft:  when 
the  shifter  is  operated,  one  of  the  outer  cones  is  first  brought 
into  contact  with  the  intermediate  cone,  after  which  further 
movement  of  the  shifter  results  in  sliding  these  two  cones  into 
contact  with  the  other  outside  cone.  The  clutch  is  then  ready 
to  transmit  its  full  load. 

Pneumatic  Tapping  and  Drilling  Machine:  Baird  Pneumatic 
Tool  Co..  Topoka.  Kan.  A  machine  designed  for  use  in  tap- 
ping staybolt  holes  and  screwing  the  bolts  into  place.  The 
machine  may  also  be  used  for  drilling  and  reaming  boles, 
and  for  this  service  has  a  capacity  for  driving  drills  up  to  IH 
inch  in  diameter.  Working  with  an  air  pressure  of  100  pounds 
per  square  inch,  the  tool  runs  at  175  revolutions  per  minute 
and  develops  2Vj  horsepower. 

Staybolt  Cutter:  Baird  Pneumatic  Tool  Co.,  Topeka,  Kan. 
A  machine  designed  for  the  purpose  of  cutting  locomotive 
boiler  staybolts:  but  the  use  of  suitable  blades  adapts  the  tool 
for  cutting  rivet  heads"  also.  It  is  operated  with  air  at  a 
working  pressure  of  from  90  to  100  pounds  per  square  inch,  and 
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provides  for  leaving  a  sufficient  amount  of  metal  for  the  heading 
operation.  Worlting  on  bolts  from  %  to  IVs  inch  in  diameter, 
the  capacity  is  about  1200  bolts  per  day. 

Engine  Lathe:  Advance-Rumely  Co.,  Laporte,  Ind.  A  heavy- 
duty  engine  lathe  designed  to  provide  for  taking  the  heaviest 
cuts  that  can  be  handled  with  high-speed  steel  cutting  tools. 
The  lathe  swings  2G  inclies  over  the  ways  and  17  inches  over 
the  carriage;  the  capacity  between  centers  is  48  inches;  the 
back-gear  ratio  is  10.2  to  1;  and  the  weight  of  the  machine 
is  10,000  pounds.  H.  W.  Baily,  122  S.  Michigan  Ave.,  Chicago, 
III.,  has  the  sales  agency  for  the  machine. 

Bench  Lathe:  Walter  H.  Wade,  311  Atlantic  Ave.,  Boston, 
Mass.  This  lathe  was  especially  designed  for  tool-room  work, 
but  there  are  various  other  classes  of  precision  work  for  which 
it  is  well  suited.  Tlie  bearings  are  made  of  tool  steel,  hard- 
ened and  ground;  and  a  quick-change  gear-box  is  provided, 
which  has  a  capacity  for  cutting  12  to  120  threads  per  inch. 
The  machine  may  be  driven  either  by  a  two-speed  and  reverse 
countershaft  or  by  a  friction  countershaft. 

Turret  Lathe:  Greenlee  Bros.  Co.,  Uockford,  111.  This  ma- 
chine swings  22  inches  over  the  ways  and  8  inches  over  the 
turret.  The  available  speeds  are  from  12  to  280  revolutions 
per  minute;  and  the  available  changes  of  feed  are  from  O.OOC 
to  0.108  inch  per  revolution.  The  hole  tlirough  the  spindle 
is  SMi  inches  in  diameter;  and  the  weight  of  the  machine  is 
6fi00  pounds.  In  general,  the  design  is  the  same  as  thai  <i[ 
the  smaller  sizes  of  turret  lathes  of  this  company's  manu- 
facture. 

Surface  Grinding  Attachment  for  Milling  Machine:  Presto 
Machine  Works,  119  Lafayette  St.,  New  York  City.  An  attach- 
ment which  provides  for  converting  a  horizontal  milling  ma- 
cliine  into  a  surface  grinder.  The  attachment  is  clamped  to 
tlie  over-arm,  and  the  driving  pulley  is  held  between  two 
bearings  which  provide  adequate  support  for  the  grinding 
wheel  spindle.  The  work-holding  fixture  is  mounted  on  the 
table  of  the  machine,  which  provides  for  traversing  it  under 
the  grinding  wheel. 

Pneumatic  Trip  for  Punches  and  Shears:  Baird  Pneumatic 
Tool  Co.,  Topeka,  Kan.  A  device  intended  for  use  in  per- 
forming punching  and  shearing  operations  on  large  sheets, 
where  it  is  impossible  for  the  operator  to  reach  the  regular 
trip.  For  this  purpose  a  small  air  cylinder  is  bolted  to  the 
side  of  the  press  frame  and  the  piston  in  this  cylinder  is  con- 
nected to  the  trip  lever  on  the  press.  One  pull  of  the  trip 
cord,  which  is  within  easy  reach  of  the  operator,  has  the 
same  effect  as  the  applic'ation  of  pressure  on  the  treadle. 

Plain  Grinding  Machine:  Perkins  Grinder  Co.,  700  Ameri- 
can Trust  Bldg.,  Cleveland,  Ohio.  A  10-  by  36-inch  plain  cylin- 
drical grinding  machine  equipped  with  automatic  and  hand 
feeds.  This  machine  is  adapted  for  general  manufacturing 
work  and  is  self-contained,  every  unit,  including  the  pump  and 
tank,  being  an  integral  part  of  the  machine.  The  maximum 
swing  is  11  inches  and  the  maximum  capacity  between  cen- 
ters is  for  work  up  to  40  inches  in  length.  The  control  is  cen- 
tralized, all  levers  and  handwheels  being  located  at  the  front, 
witliin  easy  reacli  of  the  operator. 

Manufacturing  Milling  Machine:  Pratt  &  Whitney  Co.,  Hart- 
ford, Conn.  A  milling  machine  of  the  "Lincoln"  type  espe- 
cially adapted  for  use  in  the  manufacture  of  gun  parts  and 
similar  products.  The  table  recedes  from  the  work  automati- 
cally during  the  return  stroke;  and  it  has  a  working  surface 
GV2  inches  wide  by  18  inches  long.  The  table  and  bed  bearing 
surfaces  are  of  equal  length  to  give  uniform  wear.  The  maxi- 
mum travel  of  the  table  is  12  inches,  and  in  addition  to  a  wide 
range  of  feeds,  rapid  power  traverse  is  provided  in  each  direc- 
tion. The  floor  space  occupied  by  the  machine  is  54  by  54 
inches,  and  the  weight,  3750  pounds. 


BALL  BEARINGS  ON  FREIGHT  CARS 
Fifty  new  ore  cars  have  recently  been  completed  for  the 
Swedish  state  railways,  which  are  all  fitted  with  ball  bearings. 
These  cars  will  be  used  on  the  railway  line  in  northern  Sweden 
which  carries  the  ore  from  the  great  Kiruna  iron  ore  mines 
to  the  coast.  This  railway  is  electrically  equipped,  the  traffic 
is  exceedingly  regular,  and  the  conditions,  in  general,  ideal  tor 
comparative  trials  of  power  consumption.  It  is  proposed  to 
run  two  trains,  identical  in  equipment  and  loading,  one  com- 
posed of  cars  with  ball  bearings  and  one  with  ordinary  plain 
bearings,  and  to  measure  the  power  consumption  from  day  to 
day,  by  means  of  watt  meters.  The  result  of  these  trials  will 
be  of  interest  the  world  over  for  determining  the  value  of  ball 
bearings  in  railway  equipment. 

*     *     * 

A  match  is  a  simple  means  for  starting  a  fire,  but  In  making 
the  "Safe  Home"  match  211  operations  are  required  from 
the  wood  in  the  forest  to  the  finished  product. 


EARLY  ROMAN  TOOLS 
At  an  exhibition  held  in  connection  with  the  National  Retail 
Hardware  Dealers'  convention  in  Boston,  June  14-16,  the 
Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  X.,  included  in  its 
exhibits  a  panel  of  replicas  of  tools  used  by  the  Romans  some 
two  thousand  years  ago.  They  attracted  considerable  atten- 
tion and  will  doubtless  prove  of  interest  to  readers  of 
Machi.nery.  These  are  exact  copies  of  certain  instruments 
to  be  found  in  the  National  Museum  in  Naples.  The  originals 
were  discovered  among  the  ruins  of  the  Roman  city  of 
Pompeii,  just  a  few  miles  south  of  Naples,  and  represent  the 
sort  of  tools  used  by  architects  and  engineers,  and  perhaps 
too  by  the  machinists  of  those  far-off  days  when  Pompeii 
and  Herculaneum  were  overwhelmed  by  that  gigantic  earth- 
quake in  63  A.  D.  The  bronze  instruments  and  works  of  art 
found  in  Pompeii  are  easily  distinguished  from  those  found 
in  Herculaneum;  those  of  Pompeii  are  oxidized  and  of  a 
light  bluish-green   color;    those   of  Herculaneum   have  a   dark 
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black-green  liue,  these  distinctions  being  due  to  several  causes, 
chief  among  which  is  the  fact  that  ashes  fell  on  Pompeii  and 
flowing  lava  upon  Herculaneum.    In  1748  the  discovery  of  some 
statues  and  bronze  utensils  by  a  peasant  attracted  the  atten- 
tion of  the  King  of  Naples;  and  excavations  were  then  begun. 
•     •     • 
PRESSURE  OF  FRICTION    SCREW  PRESSES— 
A   CRITICISM 

In  the  June  number  of  MAcHixr.RV,  there  appeared  an  arti- 
cle treating  on  the  pressure  developed  by  friction  screw 
presses.  While  we  furnished  the  author,  at  his  request,  some 
photographs  of  such  presses  as  we  manufacture,  we  do  not 
wish  to  have  it  understood  that  the  theory  developed  covers 
our  conception  of  the  subject.  The  author  in  no  way  fulfills 
his  object  "to  give  a  clear  understanding  of  the  operation  of 
this  drive  in  connection  with  a  screw-actuated  ram."  The 
author  is  also  in  error  when  he  states  that  this  press  is  al- 
most a  stranger  in  this  country.  It  was,  but  it  is  quite 
at  home  now,  since  we  have  made  a  great  many. 

After  lengthy  deductions,  and  with  the  introduction  of  cal- 
culus, the  author  reaches  this  formula  for  the  pressure  exerted: 

Q  =  ct 
wherein  c  stands  for  a  constant,  and  t  for  that  part  of  the 
stroke  that  is  actually  doing  the  work.  This  formula  says 
that  the  greater  t  is.  the  greater  the  pressure,  and  the  smaller 
/  is,  the  smaller  the  pressure.  It,  therefore,  the  empty  press 
is  tripped  and  the  punch  strikes  the  die  without  doing  any 
work,  t  =  0,  and  the  press  should  exert  no  pressure  at  all. 
Just  the  opposite  is  true,  because  in  this  case  the  press  will 
exert  its  maximum  pressure.  A  careful  designer  will,  there- 
fore, calculate  the  stresses  for  this  extreme  case.  Having 
shown  that  the  result  of  the  author's  deductions  is  wrong, 
it  is  hardly  necessary  to  go  into  details,  but  other  errors  occur 
that  challenge  criticism.  For  instance,  in  figuring  the  speed 
of  the  flywheel,  the  circumferential  speed  is  used  instead 
of  the  speed  of  the  center  of  gravity  of  the  rim-section. 
Edmi-nd  W.  Zeh. 

Newark.  N.  J.  Zeh  &  Hahnemann  Co. 
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FOR    DEE^^iE>ARSE    CUTS 
IN  THE    HEAVIEST  MILLING 


MILUll^^^m^INE  S 


For  those  rugged  jobs  where  the  weight  is  heavy,  the  material  hard  and  tough  and  the 
cuts  deep,  the  kind  of  a  milling  machine  needed  is  one  that  is  massively  proportioned 
with  solid,  well-supported  parts  to  prevent  sagging  under  heavy  loads — one  that  has 
ample  power  to  pull  deep,  coarse  cuts  in  hard  material.  And,  equally  important,  a  ma- 
chine so  designed  that  it  will  handle  the  heavy  jobs  with  a  minimum  loss  of  time  in  set- 
ting up  and  little  fatigue  for  the  operatoi' — in  short,  a  machine  is  necessary  that  meets 
four  main  requirements — sturdiness,  power,  handiness  and  production. 

Our  Heavy  Service   MacliineH  fulfill  MieNo  tlrinnnilH.     Let  us  4rll 
you   more    nhoiit    (Ikmii.      l>e»icriptive   literature  free  on  roqucHt. 

Brown   &   Sharpe   Mfg.  Co., 

OFFICES:    20  Vcsoy  St..  Now  York,  N.  T.:  GM  The  Bonrsc,  Philadelphia,  Pa.;    026  030  Washington    Blvd..    Chicago.    111.;    ,"05   Chamber  of   Commoroe 
liklg..   Rochester,   N.  Y.;   IS.miiu  4H).  Unlv.-rsily   lilnck.  Syracuse,   N.  T. 
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How    About    a    Set    of 
Micrometers — While 
Business   is   Good? 


Reliable 


Why  not  place  your  order  for  that  set  of  micrometer  calipers  you  have  been  thinking 
of  buying  so  long?  The  shop  is  busy,  orders  are  coming  in  at  a  good  rate,  everybody 
is  busy;  but  don't  neglect  your  tool-room  equipment.  On  the  contrary,  you  should  be 
even  more  careful  about  it  now  than  ever.  You  are  getting  new  business  now  that 
you  want  to  keep.  Better  see  to  it  that  such  work  comes  up  to  standard  for  ac- 
curacy— better  provide  good  tools  for  checking  it. 

Brown  &  Sharpe  Micrometer  Calipers  Meet  Every 
Requirement    for    Tool     Room    or    Inspection     Use 

So,  if  you  are  particular  about  quality,  get  in  touch  with  the  hardware  dealer  Who  car- 
ries the  Brown  &  Sharpe  line.  He  can  furnish  you  with  micrometer  sets  that  are  accu- 
rate and  dependable  and  that  give  long  service.  How  does  a  set  like  that  shown  above 
meet  your  requirements?  With  that  in  your  tool  room  you  are  equipped  to  handle  a 
wide  range  of  work  properly  as  far  as  checking  its  accuracy  is  concerned.  We  put  up 
twelve  different  sets  which  meet  a  bi'oad  range  of  requirements.  They  are  listed  on 
pages  31-33,  inclusive,  of  our  No.  26  catalog.    Have  you  a  copy? 

A   Hup  of  our  tonln   in  oIno  ciirrie«l   at    <inr  Cliic-ntio 
Store,  U:2(>-({3(>   WiiNli!ii|itoii    Itlvd..   ('Iiirniio.    III. 

Providence,   R.   I.,   U.  S.  A. 

REPRESENTATIVES:  Iinlnl  Mnc-liliipry  Co..  Pittsburgh,  Pa.;  Erie.  P«.;  Oarey  Mnohlnory  A  Supply  (>)..  Bnlllmorc,  Md.:  The  E.  A.  KInapy  Co..  rin- 
ilnniiti.  I)..  IiiillaiiiiiH.Us.  Iml.;  rncillo  Tool  &  Supply  Co.,  San  Franrisco.  Oal.;  Strong,  Carlisle  ft  Hammond  Co.,  Clercland,  O.,  Petivit  Mi.-h.: 
Colwinl-Wrlsrlit   Miuliliiory  &  Supply   Co.,   St.   Louis,   Mo.;   Pcrlne  MachlnerjCo.,   Seattle   Wash.;   Portland   Machinery   Co.,    Portland,   Ore. 
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FOREIGN  TRADE  POSSIBILITIES   IN 
SOUTH  AMERICA 

At  the  meeting  of  the  New  York  State  Bankers'  Association, 
Carlos  Alfredo  Tornrjuist,  of  Buenos  Aires,  said: 

There  is  no  reason  why  the  United  States  should  not  be 
placed  on  a  footing  of  equality  with  Europe  in  relation  to 
Argentine  finance  and  business.  Nor  is  there  any  reason 
why  the  United  States  should  not  receive  a  share  of  the 
$250,000,000  or  $300,000,000  which  ordinarily  goes  into  the 
coffers  of  European  houses  every  year.  But  to  obtain  this 
trade,  there  must  he  closer  personal  contact  between  the 
Americans  and  the  Argentines.  The  first  necessity  is  the 
establisliment  of  first-class,  comfortable,  and  fast  steam- 
ships that  will  make  the  trip  between  New  York  and 
Buenos  Aires  in  twelve  or  fourteen  days.  Extended  inter- 
course between  the  leaders  of  the  respective  communities — - 
not  of  their  secretaries  and  employes — also  would  do  more 
to  foster  and  augment  international  commerce  than  any 
number  of  conferences  or  publications.  Although  much  of 
the  extraordinary  proportions  lately  reached  in  the  trade 
between  these  two  countries  owes  its  existence  to  the  war 
conditions,  a  great  part  of  the  advance  has  been  the  result 
of  closer  personal  investigation  and  of  the  exercise  of  more 
vigorous  efforts  on  the  part  of  the  Americans  than  were 
previously  put  forth. 

In  his  report  to  the  Department  of  Commerce  on  markets 
for  machinery  and  machine  tools  in  Argentina,  J.  A.  Massel 
says : 

This  market  at  present  offers  good  opportunities  for  the 
I'nited  States.  But  the  exporter  should  realize  that  the 
South  American  nations  are  of  Latin  stock  and  that  the 
language  is  chiefly  Spanish.  The  average  Latin-American, 
moreover,  does  not  care  for  a  short  and  dry  business  cor- 
respondent; he  takes  life  more  easily  than  the  North 
American,  and  is  averse  to  rushing  matters.  It  is  not 
sufficient,  in  Argentina,  to  demonstrate  the  superiority  or 
advantages  of  an  article;  the  salesman  should,  in  addition, 
be  pleasant  and  courteous  in  his  conversation,  and  never, 
under  any  circumstances,  aggressive  or  pushing.  The 
principal  reasons  why  the  American  so  far  has  not  had  a 
market  for  his  wares  in  that  country  is  that  very  few 
houses  have  tried  to  adapt  themselves  to  the  business  prac- 
tices of  Argentina.  Practically  all  the  important  in- 
dustries (the  railroads,  power  plants,  etc.)  are  in  the  hands 
of  Europeans,  while  American  capital  is,  in  comparison, 
practically  non-existent.  Besides,  Argentina  finds  a  free 
and  large  market  for  its  produce  in  Europe;  while  the 
European  manufacturers  have  made  every  effort  to  secure 
this  market  which  the  Americans  have  neglected. 

America's  Share  of  Argentina's  Foreign  Trade 
In  1913,  which  is  the  last  year  for  which  figures  are  avail- 
able, Argentina  imported  2300  adding  and  calculating  ma- 
chines, of  which  number  2088  were  from  the  United  States. 
Of  11,200  harrows,  2100  were  bought  in  Germany  and  8890 
in  the  United  States.  Of  70,700  plows  imported,  700  were  from 
Canada,  2200  from  Germany,  and  66,000  from  the  United  States. 
Of  10,600  reapers  imported,  2000  were  bought  in  Australia  and 
7300  in  the  United  States.  Of  the  6300  typewriters  received, 
5300  were  from  the  United  States  and  800  from  Germany. 
The  United  States  also  sold  1200  of  the  5100  automobiles  pur- 
chased, France  surpassing  this  country  by  selling  1800  cars. 
In  nearly  every  other  line  France,  Belgium,  Germany,  and 
Great  Britain  have  surpassed  this  nation.  Still,  American 
goods  are  not  disliked;  the  success  of  those  lines  in  which 
an  effort  has  been  made  to  satisfy  the  people  has  shown  that. 
The  most  successful  and  best-liked  pipe  cutting  and  thread- 
ing tools  are  of  American  manufacture;  they  have  almost 
completely  displaced  all  others.  They  must  cut  the  Whitworth 
thread,  however. 

Other  Latin-American  Countries 

A  careful  study  of  the  tariffs  of  the  country  to  which  the 
goods  are  sent  is  essential.  When  money  is  wanted  for  some 
new  project,  an  added  tax  on  imports  is  the  normal  thing  in 
a  number  of  South  American  states.  In  most  of  these  coun- 
tries, the  appraiser  is  given  all  fines,  or  a  part  of  all  fines, 
that  he  may  impose.  In  Argentina,  he  is  recognized  as  the 
defendant,  if  the  importer  appeals  from  some  ruling.  In  Chile 
and  Peru,  a  bonus  is  paid  to  all  custom-house  employes  in- 
stead of  a  share  of  the  fines;  while  in  Bolivia,  the  employes 
receive  both  a  bonus  and  a  share  of  the  fines. 

The  Central  Executive  Council  of  the  United  States  section 


of  the  International  High  Commission  is  urging  the  State 
Department  to  undertake  the  creation  of  gold  trust  funds  in 
all  the  American  nations  similar  to  that  maintained  in  this 
country  by  the  Federal  Reserve  system.  Secretary  McAdoo 
says  that  such  funds  would  greatly  expedite  commercial  ex- 
changes, saving  unnecessary  transfers  of  gold  in  the  settle- 
ment of  balances.  The  commissioners  are  also  trying  to  se- 
cure the  ratification  of  the  uniform  trademark,  patent,  copy- 
right, and  pecuniary  claims  treaties  agreed  on  at  Buenos  Aires. 

An  effort  is  now  being  made  to  have  a  uniform  educational 
system  in  all  the  Central  American  countries.  Special  at- 
tention is  being  paid  to  extending  and  improving  rural 
schools  and  to  giving  practical  courses  in  arts  and  trade 
to  both  men  and  women.  It  has  been  stated  that  over 
4000  elementary  schools  have  been  opened  in  Mexico  since 
the  Carranza  government  was  recognized  by  the  United  States. 

Consul  Homer  Brett  calls  attention  to  the  futility  of  trying 
to  handle  all  South  American  business  from  one  office,  say, 
in  Buenos  Aires.  A  letter  may  be  sent  from  Caracas,  Venezuela, 
to  New  York  and  a  reply  received  in  twenty  days,  and  a  letter 
to  Europe  and  its  reply  will  require  only  thirty  days;  but  it 
requires  at  least  eighty  days  to  send  a  letter  to' Buenos  Aires 
and  receive  the  reply. 

In  order  to  regulate  the  price  of  foreign  exchange,  the  Bank 
of  Venezuela  has  decided  to  discourage  loans  of  every  nature 
and  to  steadily  decrease  outstanding  obligations.  In  its  pub- 
lished statement  of  change  of  policy,  it  invites  foreign  capital 
to  start  banks  for  lending  money  to  the  people.  The  bank  is 
now  said  to  have  about  $1,500,000  in  New  Y'ork.  The  British 
Bank  of  South  America  states  that  there  is  a  demand  for  im- 
ported goods  in  Brazil  and  Argentina,  as  the  stocks  are  low, 
and  that  all  goods  are  easily  sold  at  high  prices.  The  difficulty 
is   rather   in   the  delivery   than   in   the  selling  of  the  goods. 

D.  E.  J. 
*     •     • 

ANNUAL  CONVENTIONS   M.  C.  B.  A. 
AND   A.  R.  M.  M.  A. 

The  fiftieth  annual  convention  of  the  Master  Car  Builders' 
Association  and  the  forty-ninth  annual  convention  of  the 
American  Railway  Master  Mechanics'  Association,  were  held 
in  Atlantic  City,  N.  J.,  June  14-16  and  June  19-21,  respectively. 
Saturday  and  Sunday,  June  17  and  18,  and  the  evenings  of 
the  convention  days,  were  given  over  to  the  entertainment 
of  the  two  bodies  and  their  families.  The  sessions  of  the  con- 
vention were  held  in  Convention  Hall  on  Y'oung's  Pier,  and 
evening  entertainments  took  place  in  the  ballroom  on  the 
pier.  Coincident  with  these  two  conventions,  the  Railway  Sui>- 
ply  Manufacturers'  Association  held  its  exhibit  on  Young's 
Pier,  where  76,500  square  feet  was  given  over  to  the  exhibition 
of  different  members.  Of  the  436  members,  260  exhibited.  Un- 
usual interest  was  taken  by  the  delegates  in  the  latest  develop- 
ments in  railway  supplies  and  shop  equipment,  and  a  spirit 
of  optimism  was  in  evidence  everywhere.  The  machine  tool 
exhibit  was  comparatively  small,  and  some  of  the  exhibiting 
companies  maintained  reception  booths  only,  because  of  the 
difficulty  of  securing  suitable  machines  to  exhibit. 

The  program  of  the  Master  Car  Builders'  Association  con- 
vention included  the  following: 

June  14 — Reports  on  standards  and  recommended  practice; 
train  brakes  and  signal  equipment;  brake  shoe  and  track 
beam  equipment ;   car  wheels. 

June  15 — Reports  on  couplers;  draft  gear;  safety  appliances ; 
loading  rules;  car  construction;  car  trucks;  train  lighting 
and  equipment. 

June  16 — Reports  on  tank  cars;  specifications  and  tests  for 
materials;  welding  of  truck  sides  and  bolsters;  election  of 
officers. 

The  officers  for  the  year  were  elected  at  this  session  as 
follows : 

President,  C.  E.  Chambers,  superintendent  of  motive  power, 
Central  Railroad  of  New  Jersey;  first  vice-president,  T.  W. 
Demarest.  superintendent  of  motive  power,  Pennsylvania  Lines 
Northwest  of  Pittsburg;  second  vice-president.  James  Coleman, 
superintendent  car  department.  Grand  Trunk  Railway;  third 
vice-president,  G.  W.  Wildin,  mechanical  superintendent,  New. 
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CLEARANCE 


The  No.  1  '2  Cincinnati  Universal  Cutter  and  Tool  Grinder 

Patent  Riuhts  Fully  Reserved 


You  wouldn't  think  of  using  lathe  tools  with 
the  wrong  clearance.  On  milling  cutters 
correct  clearance  is  even  more  important. 
Incorrect  cutter  clearance  will  reduce  the 
output  of  your  milling  machines  as  much  as 
twenty  per  cent. 

Clearance  depends  upon  certain  mathe- 
matical relations  between  the  cutter  and 
the  grinding  wheel. 

To  obtain  these  on   the   ordinary  grinder 
requires  several  measurements  and  refer- 
ence to  diagrams,  tables  or  charts. 
The   average  operator   doesn't   understand 
these  and  after  a  couple  of  trials  grinds 
until  the  clearance  looks  right — and  your 
milling  department  suffers. 
Compare  the  Cincinnati  method.     After  a 
simple  preliminary  setting  the  swivel  head 
is  revolved  the  desired  amount,  the  clear- 
ance angle  being  read  direct  from  the  dial — 
the   cutters   are   ground   with   the   correct 
clearance — and    your    milling    department 
profits. 
This  is  only  one  of  our  c.rclusire  features. 


Method  of  settinB  for  cic 


Catalog  tells  them  all. 


Cincinnati    Milling    Machine    Company 

CINCINNATI  OHIO,  U.  S.  A. 
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York,  New  Haven  &  Hartford  Railroad;  treasurer,  John  S. 
Lentz,  Lehigh  Valley  Railroad. 

The  American  Railway  Master  Mechanics'  Association  ses- 
sions were  held  June  19,  20  and  21,  and  the  synopsis  of  the 
program  follows: 

June  19— Reports  on  mechanical  stokers;  revision  of  stand- 
ards; dimensions  of  injector  couplings;  paper  on  "Standardiza- 
tion of  Screw  Threads,"  hy  F.  O.  Wells;  paper  on  "Tests  of 
Four  Types  of  Passenger  Car  Radiators,"  by  Prof.  A.  J.  Wood; 
topical  discussion  on  metallic  packing  for  superheater  locomo- 
tives; report  on  fuel  economy  and  smoke  prevention. 

June  20— Reports  on  locomotive  headlights;  design,  con- 
struction and  maintenance  of  locomotive  boilers;  superheated 
locomotives;  eyualization  of  long  locomotives;  design,  main- 
tenance and  operation  of  electric  rolling  stock;  design  and 
material  for  piston  valve  rings  and  bearings;  cooperation  with 
other  mechanical  railway  organizations;  paper  on  "Alloy 
Steels,"  by  L.  R.  Pomeroy;  topical  discussion,  "Instructions 
to  Young  Firemen";  number  of  men  to  each  instructor;  rec- 
ommended status  of  instructors. 

June  21 — Discussion  of  reports  on  powdered  fuel;  specifica- 
tions and  tests  for  materials;  modernizing  existing  locomo- 
tives; train  resistance  and  tonnage  rating;  topical  discussion, 
"Best  Method  of  Introducing  Oil  to  Cylinders  of  Superheater 
Locomotives";  election  of  officers. 

The  following  officers  for  the  year  were  elected: 

President,  William  Schlal'ge.  general  mechanical  superin- 
tendent, Krie  Railroad ;  first  vice-president,  F.  H.  Clark,  gen- 
eral superintendent  of  motive  power,  Baltimore  &  Ohio  Rail- 
road; second  vice-president,  W.  J.  Tollerton,  general  mechan- 
ical superintendent,  Chicago,  Rock  Island  &  Pacific  Railroad; 
third  vice-president,  C.  F.  Giles,  superintendent  of  machinery, 
Louisville  &  Nashville  Railroad;   treasurer,  Angus  Sinclair. 

The  annual  meeting  of  the  Railway  Supply  Manufacturers' 
Association  was  held  Saturday  noon  in  Convention  Hall.  At 
this  session  the  following  officers  were  elected:  President,  Ed- 
mund H.  Walker,  Standard  Coupler  Co.;  vice-president,  Le 
Grand  Parish,  American  Arch  Co.;  secretary-treasurer,  J.  D. 
Conway. 

Two  hundred  sixty  members  of  the  Railway  Supply 
Manufacturers'  Association  exhibited  or  maintained  reception 
bootiis.  Among  these  were  the  following  who  exhibited  ma- 
chine tools,  machine  shop  equipment  or  supplies: 

Atkins  &  Co.,  E.  C,  Inc.,  Indianapolis,  Ind.  Circular  and 
band  metal  cutting  saws;  hacksaw  blades,  frames  and  ma- 
chines. 

Resly  &  Co.,  C.  H.,  Chicago,  111.  Reception  booth ;  photo- 
graphs of  Besly  grinders;  samples  of  Besly  staybolt  taps,  and 
IJesly  abrasive  circles  for  disk  grinders. 

Carborundum  Co.,  Niagara  Falls,  N.  Y.  "Carborundum"  and 
"Aloxite"  abrasive  wheels. 

Chicago  Pneumatic  Tool  Co.,  Chicago,  111.  Pneumatic  and 
electric  tool  and  speed  recorder. 

Clipper  Belt  Lacer  Co.,  Grand  Rapids,  Mich.  Belt  lacing 
machine. 

Davis  Machine  Tool  Co.,  Inc.,  Rochester,  N.  Y.  12-inch 
motor-driven  lathe;  IG-inch  quick-change  gear  lathe;  24-inch 
turret  lathe;  4%-inch  cutting-off  machine;  keyseater;  16-inch 
shaper. 

Duff  Mfg.  Co.,  Pittsburg,  Pa.  Ball-bearing  screw  Jacks; 
car  jacks,  etc. 

Gibb  Instrument  Co.,  Pittsburg,  Pa.  "I-Rito"  optical  py- 
rometer. 

Gilbert  &  Barker  Mfg.  Co.,  Springfield,  Mass.  Lubricating 
pumps  and  outfits. 

Greene,  Tweed  &  Co.,  New  York  City.  Packing  for  piston 
rods,  valves,  pumps,  etc.;  "Favorite"  reversible  ratchet  wrench. 

Greenfield  Tap  &  Die  Corporation,  Greenfield,  Mass.  Screw 
cutting  tools,  taps,  dies,  reamers,  gages,  automatic  die-heads, 
etc. 

Haring,  KUsworth,  New  York  City.  Highspeed,  alloy  and 
carbon  steels,  and  specialties. 

Harrington,  Son  &  Co.,  Inc.,  Edwin,  Philadelphia,  Pa.  Com- 
plete line  of  chain  hoists. 

Independent  Pneumatic  Tool  Co.,  Chicago,  111.  Reception 
booth. 

IngersoU-Rand  Co.,  New  York  City.  Pneumatic  chipping. 
scaling  and  riveting  hammers;  pneumatic  drills;  motor  hoists. 

Johns-Manville  Co.,  H.  W.,  New  York  City.  Pipe  coverings; 
asbestos  roofing,  etc. 

Keller  Mechanical  Engraving  Co.,  Brooklyn,  N.  Y.  Auto- 
matic die-sinking  machine. 

Keller  Pneumatic  Tool  Co.,  Chicago,  111.     Pneumatic  tools. 

Lubricating  Metal  Co.,  New  York  City.  "Noheet"  bearing 
metal;  die-cast  bearings;  piston  and  ring  packing. 

Milburn  Co.,  Alex.,  Baltimore,  Md.  Acetylene  welding  and 
cutting  outfits. 

National  Tube  Co.,  Pittsburg,  Pa.    Reception  booth. 


Nutlall  Co.,  R.  D.,  Pittsburg,  Pa.  Gears;  flexible  couplings; 
expansion  joints. 

Nutter  &  Barnes  Co.,  Hinsdale,  N.  H.  Metal  cutting-off  saw; 
saw  sharpener;  abrasive  cutting-off  ma<hine. 

Phoenix  Mfg.  Co.,  Eau  Claire,  Wis.  "Conradson"  turret; 
turret  toolposts. 

Quigley  Furnace  Specialties  Co.,  Inc.,  New  York  City.  Dem- 
onstration of  "Hy-tempite"  furnace  cement. 

Rich  Tool  Co.,  Chicago.  111.     Reamers,  drills,  and  rivet  sets. 

Simonds  Mfg.  Co.,  Fitchburg,  Mass.  Hacksaw  blades;  metal 
cutting  saws;  files. 

Warner  &  Swasey  Co.,  Cleveland,  Ohio.  2-A  hollow  hexagon 
turret  lathe  for  bar  work;  3-A  hollow  hexagon  turret  lathe 
for  chucking  work. 

Watson-Stillman  Co.,  New  York  City.     Hydraulic  jacks. 

Wilson  Welder  &  Metals  Co.,  Inc.,  New  York  City.  Electric 
welding  equipment. 

Yale  &  Towne  Mfg.  Co.,  New  York  City.  Chain  hoists;  irol- 
leys;  electric  hoists;   locks. 
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PERSONALS 


A.  F.   Orcutt  has  been   appointed   general    i  ^  :    the 

Rivett  Lathe  &  Grinder  Co.,  Brighton  District,   li.iston,  Mass. 

C.  A.  Towle  has  been  appointed  production  manager  of  the 
factory  of  the  Rivett  Lathe  &  Grinder  Co..  Brighton  District. 
Boston,  Mass. 

W.  Wetsel,  who  has  for  some  time  been  associated  with  the 
Baush  Machine  Tool  Co.,  at  Springfield,  Mass.,  will  be  in  charge  , 
of  the  company's  new  office,  located  in  the  Dime  Bank  BIdg., 
Detroit,  Mich. 

0.  Bruenauer,  Western  sales  manager  of  the  Gurney  Ball 
Bearing  Co.,  located  at  Detroit,  has  removed  to  the  home  office 
at  Jamestown,  X.  Y.,  to  assume  the  duties  of  general  sales  and 
advertising  manager. 

H.  C.  Burdick,  for  three  years  assistant  advertising  man- 
ager of  the  American  Multigraph  Co.,  Cleveland,  Ohio,  has 
taken  the  position  as  advertising  manager  of  the  Glidden 
Varnish  Co.,  Cleveland. 

D.  W.  Patten,  for  several  years  with  the  Windsor  Machine 
Co.,  Windsor,  Vt.  (now  the  National-Acme  Mfg.  Co.),  selling 
the  Gridley  automatic  lathe  in  Ohio,  will  represent  the  New 
Britain  Machine  Co.,  New  Britain,  Conn.,  in  the  same  territory. 

F.  R.  Blair,  formerly  secretary,  treasurer  and  sales  manager 
of  the  S.  K.  F.  Ball  Bearing  Co.,  has  resigned  to  become  presi- 
dent of  F.  R.  Blair  &  Co.,  Inc.,  with  offices  at  50  Church  St.. 
New  Y'ork  City.  Mr.  Blair  will  be  engaged  in  developing  motor 
efficiency  devices. 

Isaac  H.  Levin  has  resigned  as  chief  engineer  and  chemist 
of  the  International  Oxygen  Co..  and  will  from  now  on  devote 
his  time  to  chemical  research  as  a  specialist  in  the  electrolytic 
field.  Mr.  Levin  will  be  located  temporarily  at  186  Hillside 
Ave.,  Newark,  N.  J. 

Henry  M.  Shaw,  formerly  Eastern  representative  of  the 
Gardner  Machine  Co.,  Beloit,  Wis.,  has  joined  the  Sherritt  & 
Stoer  Co..  Inc.,  603  Finance  Bldg.,  Philadelphia,  Pa.,  and  will 
represent  the  company  in  the  sale  of  machine  tools,  railway 
and  machine  shop  equipment,  giving  special  attention  to  the 
Gardner  Machine  Co.'s  products. 

Alexander  I.,uchars,  publisher  of  M.^ciiinkkv.  sailed  for  Liver- 
pool on  the  Kioonhuul  on  June  29.  and  will  be  abroad  several 
months.  He  expects  to  visit  England,  Holland.  Switzerland, 
Italy,  France  and  Germany,  to  study  conditions  in  the  machine 
tool  and  kindred  industries,  and  fornl*some  opinion  regarding 
the  outlook  in  the  machinery  field  after  the  war  closes. 

Walter  N.  Polakov,  recently  superintendent  of  power  of  the 
New  York,  New  Haven  &  Hartford  Railroad,  and  consulting 
engineer  to  the  Board  of  Estimate  and  Apportionment  of  the 
city  of  New  York,  is  now  directing  the  work  of  David  Versh- 
binsky.  Inc..  engineer  and  exporter.  31  Nassau  St.,  New  Y'ork 
City.  Mr.  Polakov  will  also  act  as  consulting  engineer  for  the 
management  of  power  plants. 

C.  P.  Herington.  assistant  engineer  in  the  office  of  the 
mechanical  engineer  of  the  New  York  Central  Railroad,  has 
resigned  to  take  a  position  with  the  Bonnot  Co..  Canton,  Ohio, 
as  mechanical  engineer  of  the  powdered  coal  department.  Mr. 
Herington's  experience  with  the  New  York  Central  Railroad. 
Pennsylvania  Railroad,  and  Westinghouse,  Church,  Kerr  &  Co.. 
with  whom  he  has  been  associated  for  the  past  twelve  years, 
should  prove  of  value  to  him  in  his  new  position. 

Dr.  Robert  Gans  of  Pankow.  near  Berlin.  Germany,  has  been 
awarded  the  Elliott  Cresson  gold  medal  by  the  Franklin  Insti- 
tute lor  his  discovery  and  development  of  "Permutit." 
Permutit  is  sodium-alumino-silicate  used  for  softening  water, 
having  the  remarkable  property  of  exchanging  its  sodium  for 
the  hardening  ingredients — calcium  and  magnesium — in  water 
filtered  through  it.  When  the  "Permutit"  has  been  exhausted 
of  its  sodium,  it  may  be  regenerated  with  a  solution  of  com- 
mon salt. 
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DO  you  make  DIES  or  MOLDS  that  are 
TOO  LARGE  for  a  regular  DIE  SINKING 
MACHINE  and  have  to  be  made  in  sections  and 
built  up,  thus  increasing  the  cost,  and  decreasing 
the  strength  and  life  of  the  die?  "^If  so,  the 
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F.  E.  Wells,  formerly  president  of  the  F.  E.  Wells  &  Son  Co.. 
Greenneld,  Mass.,  manufacturer  of  machinery,  taps,  dies,  etc., 
has  retired  from  business,  after  fifty  years  of  active  work. 
Mr.  Wells  started  in  the  cutlery  business  in  1866,  later  engaged 
In  the  paper  business  and  in  1873  was  identified  with  the  Wiley 
&  Russell  Mfg.  Co.  Later  in  company  with  his  father  and 
F.  O.  Wells,  he  started  the  Wells  Bros.  Co.  In  1900  he  sold 
his  interest  in  the  Wells  Bros.  Co.,  and  with  Fred  W.  Wells, 
his  son,  started  the  present  business.  F.  0.  Wells,  F.  H.  Payne 
and  W.  M.  Pratt  have  lately  taken  a  controlling  interest  in 
the  company. 


Kinar  G.  Lindstrom,  production  manager  of  the  Putnam  Ma- 
chine Co.,  Fitchburg,  Mass.,  was  killed  instantly  in  an  automo- 
bile accident  June  15.  Mr.  Lindstrom  leaves  a  wife  and  four 
children. 

John  D.  Hughes,  superintendent  of  the  Putnam  Machine  Co., 
Fitchburg,  Mass.,  was  killed  in  an  automobile  accident  June  15. 
Mr.  Hughes  was  forty-two  years  of  age,  and  is  survived  by 
his  wife. 


W~        COM 


COMING  EVENTS 


._J 


July  27. — Monthly  meeting  of  tho  Rochester  So- 
ciety of  Technical  Draftsmen.  In  Rooms  131-137, 
Sibley  IJlock,  328  Main  St.,  E..  Rochester.  N.  Y. 
O.  L.  Angevlne,  Jr.,  secretary,  807  Genesee  St., 
Koch  ester. 

August  15. — Annual  meeting  of  the  International 
Rflilroud  Master  Blacksmiths  Association,  Chicago, 
111.  A.  L.  Woodwortb,  secretary  and  treasurer. 
C.   H.   kS:  T).    Ry..   Lima,   Ohio. 

September  5-8. — Annual  convention  of  the  Travel- 
ing Knglnoers'  Association  at  Chicago,  III.  W.  O. 
Thompson,  secretary.  New  York  Central  Cor  Shops, 
E.    Ruffalo,    N.    Y. 

September  11-16.— Annual  convention  of  the  Ameri- 
can F(»iindry men's  Association  and  the  American 
Institute  of  Metals,  Cleveland,  Ohio,  In  the  Cleve- 
land Coliseum.  A.  O.  Baekert,  secretary-treasurer. 
Americao  Foundrymen'a  Association,  Cleveland, 
Ohio. 


[ 


SOCIETIES,  SCHOOLS  AND 
COLLEGES 


Delaware  College,  Newark,  Dpi.  Catalogue  1915- 
1916  with   announeementB  for  19101917. 

University  of  Vermont,  Burllnctcin.  Vt.  Cntnloguo 
for   lUln-1910,    with   iiniiounceiiifnts   for   1910-1917. 

Louisiana  State  University,  Baton  Itouge,  Ln. 
CatnloguL-  191.'>-lUl(i,  with  announcements  for  1916- 
1917. 

Thomas  S.  Clarkson  Uemorlal  College,  Potsdam, 
N.  Y.  Bulletin  eontnining  views  of  the  various  de- 
purtnu-nts  of  the  college. 

Pratt  Institute,  Brooklyn,  N.  Y.  Catalogue  1915- 
191i;.  containing  calendar  tor  1915-1916  and  general 
Information    regarding   courses. 

University  of  Nebraska,  Lincoln,  Neb.  Forty- 
•Ixth  annual  general  catalogue  containing  complete 
record  for  I0151916  and  announcements  for  191G- 
1917. 

American  Association  of  Labor  Legislation,  131 
E.  23rd  St.,  New  York  City.  Booklet  entitled 
"Health  Insurance,"  containing  standards  and 
tentative  draft  of  an  act  submitted  for  criticism 
and  discussion  of  those  interested  in  compulsory 
insurance  of  workmen  against  sickness. 

State  Normal  and  Training  School,  Buffalo,  N.  Y. 
Circular  of  information  concerning  courses  for  train- 
ing vocational  teachers.  1918-1917.  The  vocational 
work  is  grouped  .  under  two  general  heails.  trade 
group  and  book  work  group,  the  former  qualifying 
for  teaching  the  trades  themselves  and  the  latter 
for  teaching  book  work,  applied  science.  Industrial 
geography,  history,  mathematics,  etc.,  which  are 
correlated  with  the  hand  work  In  the  best  types  of 
vocational  schools.  The  school  is  prepared  to  give 
pedagogical  training  for  teaching  most  of  the  recog- 
nized skilled   trades. 


pi 


EW  BOOKS  AND  PAMPHLETS! 


An  Investigation  of  the  Laws  of  Plastio  Flow.  By 
Eugene  C.  Bingham.  43  pages,  7  by  10  Inches. 
Illustrated.  Published  by  the  Department  of 
Commene.  Washington.  D.  C.  as  Circular  of 
the   Bureau  of  .Standards  No.   278. 

Strength  and  Stiffness  of  Steel  Under  Biaxial 
Loading.  By  Albert  J.  Boi-kcr.  or,  pages,  C 
by  9  inches.  Illustrated.  Published  by  the 
Engineering  Experiment  Station.  University  of 
Illinois.  Urbana.  111.,  as  Bulletin  85.  Price, 
85  cents. 

Tests  of  Reinforced  Concrete  Flat  Slab  Strueturea. 
By  Arthur  N.  Talbot  and  Willis  A.  Slater. 
128  pages,  0  by  9  Inches.  Illustrated.  Pub- 
lished by  the  Engineering  Experiment  Station, 
University  of  Illinois,  Urbana,  111.,  as  Bulletin 
84.     Price.    05   cents. 

Constants  of  the  Quartz-wedge  Saccharimeter  and 
the  Specific  Kotation  of  Sucrose.  By  Krederick 
Bates  and  Richard  !■'.  Jackson.  CO  liages,  7  by 
10  Inches.  Illustrated.  Published  by  the  Dc- 
piirtment  of  Commerce,  Washington,  D.  C,  as 
Circular   of   the    Bureau   of   Standards    No.    208. 

Weights  and  Measures.     25-1  pages.  7  by  10  Inches. 
Illustrated.       Published    by    the    Department    of 
Commerce.  Washington.   D.  C. 
This     booklet     contains     the     proceedings    of     the 

tenth     annual    conference    of     representatives     from 

various    states    held    at    the    Bureau    of    Standards 

Washington.    D.    C.    May   25-28.    1913. 

Industrial  Accident  Prevention.  64  pages.  0  by  9 
inches.     Published  by  the  Department  of  Labor, 


under  the  direction  of  the  Industrial  Commis- 
sion. Washington,  D.  C,  as  SlK-clal  Bulletin  77. 
This  bulletin  takes  up  accident  prevention  eiperi- 
cnce  and  reproduces  a  numl)er  of  charts  showing 
graphically  the  accident  experience  of  various  large 
companies.  It  discusses  means  of  preventing  acci- 
dents under  the  following  heads:  nature  of  the  prob- 
lem; responsibility  of  employer,  responsibility  of 
foremen,  safety  and  output,  mechanical  guards, 
shop  housekeeping.  Industrial  hygiene,  fatigue  and 
safety,  welfare  work  and  safety,  responsibility  of 
employe,  the  mental  hazard,  educating  the  new  man, 
need  for  safety  education,  safety  advertising,  disci- 
pline, organization,  workmen's  committees,  sugges- 
tions from  workmen,  Investigation  of  accidents, 
score-board  competition,  selection  of  men,  functions 
of  medical  department,  first  aid,  protection  of  eyes, 
miscellaneous  causes  of  accidents. 
Workshop  Hints  for  Uunition  Workers.  By  Ber- 
nard E.  Jones.  150  pages,  5  by  T/t  Inches.  Il- 
lustrated. Published  in  America  by  Funk  & 
Wagnalls  Co..  New  York  City.  Price,  00  cents; 
by  mall,  58  cents. 
This  is  on  elementary  work  intended  for  the 
Instruction  of  munition  workers  who  have  had  no 
mechanical  experience  and  are  unfamiliar  with 
mechanical  terms  and  processes  generally.  The 
common  tools  and  machines  are  illustrated  and  de- 
scribed, such  as  hammers,  hacksaws,  spanners, 
files,  scrapers,  lathes,  drills,  calipers,  micrometers, 
wire  gages,  milling  machines,  gear  cutters,  grind- 
ing machines,  etc.  The  operations  of  forging, 
scraping,  centering,  turning,  boring,  taper  turning, 
drilling,  milling,  screw  cutting  and  measuring  are 
Illustrated  and  described  In  the  simplest  terms.  The 
work  Is  complied  largely  from  articles  contributed 
to  an  English  publication  called  "Work,"  and  the 
methods  described  pertain  to  British  practice  gen- 
erally. 

Mechanical  Engineers'  Handbook.  Editor-ln-Chlef, 
Lionel  S.  Marks.  1S3«  pages.  4%  by  7  Inches. 
Published  by  the  McGraw-Hill  Book  Co..  New 
York  City.  Price,  i'y. 
This  handbook  is  based  on  the  well-known  Ger- 
man engineering  handbook  generally  referred  to  as 
"Hutte,"  and  Is  Intended  to  present  In  the  English 
language  an  authoritative  reference  book  covering 
the  field  of  mechanical  engineering  in  a  compre- 
hensive manner.  It  differs,  therefore,  very  mate- 
rially from  previously  published  American  hand- 
books in  that  it  deals  more  thoroughly  with  the 
theoretical  basis  of  engineering,  devoting  186  pages, 
as  it  does,  to  the  subject  of  mathematical  tables 
and  mathematics,  and  nearly  200  pages  to  mechan- 
ics and  thermo-dynamics.  The  following  sections 
of  the  work  deal  with  strength  of  materials,  mate- 
rials of  engineering,  machine  elements,  power  gen- 
eration, hoisting  and  conveying,  transportation, 
building  construction  and  equipment,  machine  shop 
practice,  pumps  and  compressors,  electrical  engi- 
neering, engineering  measurements,  mechanical  re- 
frigeration, and  miscellaneous  subjects.  In  the 
preparation  of  this  work  the  editor-in-chief  has  been 
assisted  by  a  staff  of  about  fifty  specialists,  and 
the  work  gives  the  appearance  of  having  been  pre- 
pared with  considerable  care:  but  much  of  the  con- 
tents Indicates  clearly  that  the  editor  and  his  col- 
laborators had  In  mind  mainly  the  technically 
trained  mechanical  engineer  rather  than  the  practi- 
cally trained  man  when  preparing  this  handbook,  and 
for  men  of  the  former  type  it  will  undoubtedly  prove 
the  most  comprehensive  and  authoritative  book  of 
its  kind  published  in  English.  To  obtain  full  bene- 
fit from  the  work,  however,  the  user  must  possess 
considerable  engineering  training.  The  Information 
given  on  machine  tools  and  machine  shop  practice 
occupies  about  seventy  pages  of  the  work  and  con- 
tains many  valuable  tables,  but  the  text  matter  Is 
rather  too  abbreviated  to  convey  much  detailed  In- 
formation. However,  in  a  work  of  this  kind  this 
may  not  be  considered  necessary,  as  It  alms  to  cover 
briefly  the  whole  field  of  mechanical  engineering, 
and  those  wishing  to  obtain  detailed  Information 
upon  such  subjects  as  machine  shop  practice  would 
seek  that  In  books  specifically  devoted  to  that 
subject. 


NEW  CATALOGUES  AND 
CIRCULARS 


Russell  Mfg.  Co..  Grccunold.  Mass.  Catalogue  2 
on  Russell  opening-die  screw  plates,  double  re- 
versible-die screw  plates,  full  mounted  Bcrcw  plates, 
etc. 

Yoomans  Bros.  Co..  231  Institute  Place.  Chicago. 
III.  Bulletin  S  1000.  descriptive  of  small  elec- 
trically driven  centrifugal  pumps  for  all  classes  of 
buildings. 

Davis  Machine  Tool  Co. ,  Inc. ,  Rochester,  N.  Y. 
General  catalogue  of  engine  lathes,  turret  lathes, 
tool-room  lathes,  cuttiug-ofT  machines,  keyseaters, 
shapcrs,   and  drilling   machines. 


Spraciie  Electric  Works  of  General  Electric  Co.. 
r»27  \V.  34lh  St..  New  Turk  City.  UuUetln  48900 
illustrating  and  dewribing  Sprague  electric  8-1 
hoists  of  one-half  and  one  ton  capacities. 

Perkins  Grinder  Co.,  American  Trust  Bldg..  Clere- 
land.  Ohio.  Circular  deif-riblDg  the  Perkins  10  by 
36  plain  self-contained  grinding  machine  with  cen- 
ter control  and  automatic  and  hand   feeds. 

Pierce  Machine  Tool  Co.,  617  W.  Jackson  Blvd.. 
Chicago,  111.  Circulars  lUastrating  Pierce  I-  by 
8-incb  heavj-pattem  turret  screw  machine  with  plain 
head,  and  14-lncb  heavy-pattern  turret  Uthe  with 
plain  head. 

Hockefeller  Motor  Co.,  2279  Clarkwood  Road. 
Cleveland.  Ohio.  Bulletin  10  of  "Perfectiun"  en- 
gine lathes  made  in  three  sizes,  16-Inch  swing  with 
Q-t<wt  l»ed.  18-inch  swing  with  8-foot  bed,  and  20- 
in-^h   swing   with    10-foot   bed. 

Chain  Belt  Co.,  Milwaukee,  Wis.  Folder  04  de- 
8cril>ing  Chain-Bolt  trarellng  water  screens,  de- 
signed primarily  to  remove  refuse  and  foreign  ma- 
terial from  water  Iwfore  It  enters  power  plants, 
steel  mills  or  other  Industrial  plants. 

Ready  Tool  Co..  654  Main  St.,  Bridgeport,  Conn. 
Catalogue  14,  entitled  "The  Vital  Factor  In  Cut- 
ting." illustrating  "Red-E"  lathe  twls,  threading 
tools.  cutting-olT  tools,  sirle  tools,  boring  tool-holders, 
milling  machine  dogs,  lathe  dogs.  etc. 

Schuchardt  &  Schutte,  00  West  St.,  Ts"ew  York 
City.  Circular  of  the  S.  &  S.  tachoscope.  a  pre- 
cision revolution  counter  combined  with  anti-mag- 
netic stop  watch.  The  Instrument  may  be  used  for 
speeds   up   to  30.000   revolutions   per  minute. 

Lansing  Stamping  Sc  Tool  Co.,  I^nsing.  Ml^h. 
Bulletin  2  of  the  "Capital"  Internal  grinder,  hav- 
ing a  capacity  of  from  8/16  Inch  to  2  by  2  inrhes. 
The  wheel-splndle  Is  mounted  In  S.  K.  F.  ball  bear- 
ings, and  Is  capable  of  being  run  at  30.000  revolu- 
tions per  minute. 

Cutler-Hammer  Kfg,  Co..  Milwaukee,  Wis.  Re- 
vised discount  sheet  applying  to  prices  quoted  In 
Cutler-Hammsr  catalogue,  which  has  the  effect  of 
raising  the  present  prices  approximately  10  per 
cent.  This  has  been  made  necessary  by  the  increase- 
In  cost  of  material. 

J.  H.  Shays,  Jr.,  47  W.  34th  St.,  New  York  City. 
Folder  descriptive  of  the  Lloyd  flexible  coupling  for 
use  in  connection  with  direct-connected  motor-driven 
apparatus.  The  circular  gives  a  table  of  prices, 
dimensions  and  ratings,  and  will  be  sent  upon  re- 
quest to  those  Interested. 

Webster  &  Perks  Tool  Co..  Sprlngfleld,  Ohio. 
Catalogue  of  bolt  pointing,  threading  and  special 
tapping  machines.  The  threading  machines  are- 
made  with  one,  two.  four  and  six  spindles,  and  In 
a  special  duplex  type  designed  to  thread  both  ends 
of  small  studs,   clips,   etc..   simultaneously. 

New  Departure  Mfg.  Co.,  Bristol,  Conn.  Sheets 
67  FE  to  70  FE  and  table  of  contents  for  loose- 
leaf  catalogue,  describing  cylinder  block  boring 
machine  head,  turbine-driven  forced  draft  blower, 
ball  bearing  roller  mill  for  milling  flour  and  re- 
versing  and   change-speed   gear   head    for  lathe. 

C.  W.  Hunt  Co..  Inc.,  West  New  Brighton.  N.  Y. 
Catalogue  15-3  illustrating  and  describing  Hunt 
cut-off  valves  for  controlling  the  rlow  of  coal,  ashes, 
coke.  ore.  stone,  sand,  gravel,  cement  clinker  etc. 
Dimensions  are  given  for  the  types  most  frequently 
used    in    power-house    and    storage-pocket    design. 

National  Machinery  Co.,  TllUn.  Ohio.  National 
Forging  Machine  Talk  No.  12  discusses  the  iiossi- 
bilitles  of  the  forging  machine  for  producing  accu- 
rate work  and  illustrates  dies  used  on  National 
heavy-pattern  forging  machines  for  producing  taper 
ring    forgings   within    a    close   limit    of    tolerance. 

E.  J.  Codd  Co.,  700-708  S.  Caroline  St.,  BalU- 
more.  Md.  Circular  of  the  Wlegand  chain  screen 
door  for  furnaces,  ovens  and  boilers,  lllust rating 
and  describing  a  novel  and  simple  chain  screen  for 
keeping  the  heat  In  and  the  cold  air  out  when 
examining  the  Interior  of  a  furnace  or  supplying 
fuel. 

Kales-Haskel  Co.,  413  Lafayette  Blvd.,  Detroit. 
Mich.  Circular  illustrating  special  lock  washers, 
metal  cups  and  shells,  bearing  linei^  and  shims. 
pipe  and  wire  clips,  etc.,  and  containing  a  list  of 
sjicclal  washer  dies,  made  in  slies  from  S/W  inch  in* 
side  diameter  by  1  4  Inch  outside  diameter  to  13 
inches  inside  diameter  by  14  Vj  Inches  outside  diam- 
eter. 

Hammacher.  Sclilemmer  &  Co..  4th  Ave.  and  IStb 
St.,  New  York  City.  Circular  &02  IllustraUnr  "Jor- 
gensen"  adjustable  hand  screws  with  Jaws  that  are 
adjustable  t.o  any  angle  and  steel  spindles  cut  with 
right  and  left  threads.  The  provision  of  right 
and  left  threads  permits  opening  and  closing  the 
Jaws    much    more    rapidly    than    with    the    old-style 

Carrier  Air  Conditioning  Co.  of  America,  Buffalo. 
N.  Y.  Bulletin  2r,3.  entitled  "Generator  Cooling 
and  Cleaning."  describing  the  construction  of  the 
Carrier  generator  cooler  and  the  benefits  obtained 
in   cooling  and  cleaning   the  air  supply   for  ventlla- 
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SOME  OFTHt 

P0SSI81LIT1E.S  OF    THL 

JORGENSEN  HAND  SCRE.W 


The  Jorgensen  Patent 

ADJUSTABLE  HAND  SCREWS 

The  first  real   improvement   in    years,   over   the 
old-style  Wood   Hand   Screw 

Jaws  Can  Be  Adjusted  to  Any  Angle 

This  is  a  decided  advantage,  as  it  saves  the  time  usually  spent  in  squaring  up  ir- 
regular surfaces.  A  single  clamp  will  adjust  to  any  of  the  positions  shown,  or 
any  modification  of  them.    One  jaw  can  also  be  made  to  overlap  the  other. 

Jorgensen  Hand  Screws  are  made  with  steel  spindles  which  are  practically  inde- 
structible. They  have  a  right  and  left  thread  and  open  and  close  almost  twice  as 
fast  as  old  style  clamps — more  time  saved.  The  sockets  are  also  of  steel  and 
the  jaws  are  of  well  seasoned  maple.  Unlike  wooden  hand  screws,  the  threads 
will  not  strip  as  glue  will  not  adhere  to  the  steel  spindles.    Made  in  six  sizes. 

Send  for  special  descriptive  circular  No.  60. 

HAMMACHER,  SCHLEMMER  &  CO. 

HARDWARE,  TOOLS   AND   SUPPLIES 
New  York,  Since  1848  4th  Ave.  and  13th  Street 
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tlon  of  turbo-ecnc!rntor».  Spmlul  atti-ntlon  has  been 
palil  to  the  dt'HlKn  of  the  »iiruy  nozzles  which  arc 
of  the  non-cIogglng  type. 

FawcuB  Machine  Co.,  PlttHburg,  Pa.  CatoloBue  of 
Fuwiim  herringbone  gcarH,  Ktatlng  the  ailvantagcs 
of  thl8  tjiie  of  gear,  and  rlemrlblng  the  bobbing 
procowH  and  Fawcua  planed  gears  for  rolling  mill 
conuertlng  pinions  and  very  large  drives.  Fawius 
herrlnglKjne  gear  drives  and  turbine  transmissions 
are  lllustnited,  and  tables  of  dimensions  for  stantl- 
anl  mill  drives  are  given,  as  well  as  other  data  of 
use   in  desif^ulng   lierringl>one  gears. 

Strong,  Kennard  &  Nutt  Co.,  GOTSZl  Schofleld 
Bldg.,  Cleveland.  Ohio,  rnmphlet  Illustrating  and 
describing  "Adjustoglas"  safety  goggles,  for  pro- 
tecting the  eyes  of  workmen  against  heat  and  Hy- 
ing particles.  The  "Adjustoglas"  goggle  is  made 
with  a  bridge  which  Is  adjustable  for  width  and 
height,  and  can  be  adjusted  to  any  angle  or  any 
distance  from  the  face.  This  insures  a  comfortable 
protector  which  will  flt  any  wearer. 

Cincinnati  Lubricant  Pump  Co.,  120  Opera  Place, 
Cincinnati.  Oliio.  Circular  describing  the  "FuKlo" 
grinder  imnip,  a  circulating  pump  which  Is  cen- 
trifugal In  its  action,  nssui-ing  a  large  volume  of 
How  without  too  mucii  pressure.  The  pump  does 
not  need  to  be  submerged  or  placed  below  the  level 
of  the  liquid,  and  hence  can  be  mounted  in  the 
most  desirable  position  on  the  grinder  with  regard 
to  convenience  of   drive   and  accessibility. 

Joseph  T,  Ryerson  &  Son,  Chicago,  III.  Bulletin 
20141  descriptive  of  the  "Kiley"  universal  elliptic 
spring  forming  machine,  wlii<-h  will  form  elliptic 
spring  leaves  of  any  size  and  curvature  that  are 
used  in  ordinary  practice,  without  changing  dies. 
This  machine  was  primarily  designed  for  railroad 
spring  shop  use,  anil  In  addition  to  making  springs 
it  can  also  be  uscii  for  slralglilcning  old  plates  or 
shaping  other  articles  used  about  a  railroad  shop. 

L.  S.  Starrott  Co.,  Athol,  Mass.  Catalogue  21, 
containing  33C.  pages  an<l  having  sixteen  more  pages 
timn  catalogue  20.  Some  of  the  new  Starrett  tools 
shown  are  quick-reading  steel  rules,  metric  steel 
shrink  rules,  three-foot  blacksmiths'  steel  rules, 
metric  and  English  blacksmiths'  steel  rules,  metric 
and  English  folding  pocket  rules,  drop-forged  steel 
combination  squares  with  metric  and  English  grad- 
nnfi'Mt-,  iiitinn\-c,i  i„'vci  (>r,>t riM-tora  with  metric  and 

l.:ri:-ii  !i    L:r'!.li:ii -     .  I  h  in,  I  .  ■  i' s  square,  pocket  ver- 

]iii  t       ili|'.[,    ■  "i.riii,   i       Ml li   micrometer  caliper, 

\,.i I-  iiri^iii  u.il:--,  ml  iii-i.ii'l'  iiacksaw  framos,  cut- 
ting iii|ppers,  iiuiiii;;  |,li,ii.;uiii  ,liive-pin  punches.  The 
prices  of  tools  listed  in  catalogue  20  no  longer  hold, 
and  users  of  Starrett  tools  should  obtain  catalogue 
21   In  order  to  get  the  revised   prices. 

Norton  Co.,  Worcester,  Mass,  Catalogue  of  grind- 
ing wijcels  and  ma<'hinery,  giving  price  lists  of 
Htraigiit,  cup  and  cylinder  wlieels,  and  illustrating 
a  great  variety  of  shapes  of  these  cliisses  of  wheels. 

There    are    flfty-flvc    pages   of    illuiimi s    sli..wlng 

shapes  of  grinding  wheels  for  n  <  m  M"  iil  ma- 
chines.    In  addition,  the  catalogii n     inhnina- 

tion  on  selecting  grades  of  \\iiiiN  im-  \;irious 
classes  of  work,  methods  of  mouuting  grinding 
wheels,  speeds  of  grinding  wheels,  horsepower  re- 
quired to  drive  wheels  of  different  sizes,  calculating 
speeds  and  diameters  of  liulleys,  etc.  Crystolon 
wheels  for  grinding  leather,  pearl,  granite  and 
marble  are  illustrated,  with  specimens  of  work,  as 
well  as  aUmdum  wheels  for  glass  cutting.  Price 
lists  are  also  given  for  aluudum  and  crystolon 
bricks,  used  principally  for  scouring  castings,  gen- 
eral foundry  and  machine  shop  work,  dressing  and 
smoothing  granite  and  marble,  etc.  The  Norton 
line  also  includes  oilstones,  valve  grinding  com- 
pounds. drcss,-rs.  cylinder  chucks,  grinding  wheel 
stands,  iinitc.ti.iri  ami  dust  hoods  and  countershafts. 

Peter  A,  Frasso  &  Co.,  Inc.,  417  Canal  St.,  New 
York  City.  Anniversary  booklet  entitled  "One  Century 
in  Business,"  <lescriblng  the  development  and  growth 
of  the  company  from  its  inception  in  181G  to  the 
present.  The  business  was  established  at  95  Fair 
St.  {Fulton  St.)  by  flenri  Frederic  Frasse,  who 
started  as  a  dealer  In  watch  and  clockmakers'  sui)- 
plies  and  repairer.  A  store  was  opened  in  eon- 
Junction  with  the  machine  shop  in  which  was  car- 
ried a  complete  and  varied  stock  of  Jewelers'  sup- 
plies and  imjiorted  fine  tools,  consisting  of  flies, 
pliers,  nippers,  etc.  Upon  the  death  of  Henri 
Frasse  in  1849  the  iuistness  was  taken  over  by  his 
son,  Peter  A.  Frasse,  under  whose  name  it  is  now 
carried  on.  Later  the  stock  was  increased  until  a 
complete  line  of  uiii.lilnisls'  tools  of  both  foreign 
and    Amcri-,111    iiiini  iiinn-    wns   handled,    including 

vises,    fi.r^-i  .      iiih-      Is.    etc.      In    1900    the 

Shelby   s.an  1 miil;    il.i.artmcnt   was   added 

to  the  bu.siiii  s^       Willi    11 ntlireak  of  the  present 

war,  the  Hrni  was  ul.ligcd  to  lilscontinue  its  agency 
of  the  I'oldl  Steel  Works,  and  in  order  to  take  care 
of  its  customers.  It  began  the  manufacture  of  a 
complete  line  of  electric  furnace  and  open-lieartli 
tool  and  alloy  steels.  The  story  of  the  growth  of 
tills  business,  which  is  so  closely  connected  with 
the  growth  and  development  of  the  country  in  gen- 
eral, makes  Interesting  reading,  and  the  book, 
which  has  been  carefully  and  artistically  prepared, 
is  a  creditable  souvenir  of  "one  century  in  busi- 
ness." 


I  TRADE  NOTES 

Bickford  Machine  Co.  baH  moved  from  12  Chap- 
mjiii   St.    to  ;i().'.    \V»IU  St.,    Groenfleld,   Mann. 

Bickert-Shafor  Co.,  formerly  IcH-atcd  at  l.'tO'J  Peacb 
St..  Eric.  I'a.,  liaH  moved  to  C12  W.   12th  St. 

W.  BobertsoD  Machine  &  Foundry  Co.  haH  recently 
moved  Into  its  uew  factory  at  32  Greenwwjd  Place, 
IJiiffalo,  N.  Y. 


n   City   Ave., 
William    B. 
iilial    drilU. 


Carlton  Machine  Tool  Co.,  IMS  Q\ 
f'inoinnatl,  (»hlu,  Is  «iic«;CHBMr  to  t 
(Jang   Co.,    manufacture 

Abrasive  Material  Co.,  Philadelphia,  Pa.,  manu- 
facturer of  "AhniHlve"  and  "Ui»ro -car bone"  grinding 
wheels,  has  changed  itfl  name  to  Abrasive  Co. 

Young,  Corley  &  Dolan,  Inc.,  machine  tofjl  dealerR. 
149  Uroudway,  New  York  City,  moved  July  1  to 
more  Hpacioiit*  fjuartorK  on  the  eighth  floor  of  the 
U.  S.   Uealty  lildg. 

Standard  Electric  Tool  Co.,  Cincinnati.  Ohio.  ha» 
doubled  ItK  manufacturing  capacity  by  the  addition 
of  another  floor.  The  bUHlneKH  has  grown  steadily 
Hlnce  lt«  Ix'glnning. 

Mann  Corporation,  Kankakee,  111.,  recently  took 
over  the  rights  of  manufacture  and  sale  of  tiie 
American  sash  trimmer  formerly  made  by  tlie  Ueald 
Machine  Co.,   Worcester,  Mass. 

Cincinnati  Lathe  &  Tool  Co.,  Cinelnnatl,  Ohio. 
manufacturer  of  the  "Cincinnati"  lathe,  is  erecting 
a  large  aildition  to  its  plant  which  is  expected  to 
be  reatly  for  operation  early  in  July. 

Cincinnati  Lubricant  Pump  Co.,  Cincinnati,  Ohio, 
maker  of  the  "Fulflo"  pumi)8  for  machine  tool 
lubrication,  lias  moved  from  2270  Spring  Grove 
Ave.    to   larger  quarters   at   120   Opera    Place. 

Van  Dorn  &  Button  Co..  2700  E.  79th  St.,  Cleve- 
land, Oliio,  gear  manufacturer,  announces  the  re- 
moval of  its  Denver,  Col.  offices  from  the  Ideal 
lUdg.,  to  1633  Tremont  St.  C.  H.  Davidson  is  the 
district    sales    manager. 

Schellenbach  &  Hunt  Tool  Co.,  Cincinnati.  Ohio. 
manufacturer  of  reamers,  end-mills,  boring  tools 
and  cutlers,  has  erected  a  large  addition  to  its 
sliop  which  will  double  the  capa<-ity.  Tlie  business 
uf    the   company    is    rapidly    growing. 

Moltrup  Steel  Products  Co.,  Beaver  Falls,  Pa.. 
manufacturer  of  cold-drawn  steel  bars,  machine  keys 
and  racks,  finished  steel  plate  and  otlier  steel  spe- 
cialties, is  erecting  a  Ihree-stnry  addition  to  its  fac- 
tory wliich   will   triple  the  pn>senl   output. 

New  England  Annealing  &  Tool  Co.'s  factory  at 
74  K  St.,  S.  Boston.  Mass..  was  destroyed  by  fire 
May  21.  The  company  expects.  l>y  using  a  tempo- 
rary .shelter,  to  be  able  to  use  its  annealing  fur- 
naces  until  its   plans   for  rebuilding   are   completed. 

International  Oxygen  Co.,  115  Broadway,  New 
York  City,  recently  received  an  order  from  Franz 
KruU,  Ltd.,  Reval,  Russia,  fur  a  large  oxy-hydrogen 
plant  i.r  ilii-  ntiit  type  generators.  The  gases  pro- 
diic'il   l.y    ilii<   i.l.int  are  to  be   used   for  welding  and 


pip 


thr 


iiL'ho 


the  works 


National  Twist  Drill  &  Machine  Co,,  Detroit, 
Mil  h  ,  I-  11'  Miiu'  a  three-story  concrete  and  brick 
oilh  .  iiii  I  I  ij  liy  81  feet,  and  a  four-story  addi- 
tion Ml  I  -.  \'>  (■!  (.  with  L-connection  to  the  present 
stiihiiii.  .;<.  ]'\  'AS  feet.  These  additions  will  prac- 
ti<-:illy  double   the  present  floor  space. 

Kearney  &  Trecker  Co.,  Milwaukee,  Wis.,  has 
completed  the  addition  of  two  sawtooth  roof  sec- 
tions to  its  plant,  iiii  by  250  feet.  One  bay  is 
equipped  with  a  traveling  crane  and  will  be  used 
for  erection.  The  new  addition  and  another  recently 
completed  add  over  20.000  square  feet  of  floor  space. 

Keuffel  &  Esser  Co.,  Iloboken,  N.  J.,  was  ren- 
dered a  favorable  decision  by  the  United  States 
Circuit  Court  of  Appeals  in  its  suit  against  the 
distributors  of  the  Shepard  pen.  The  decision  up- 
held  the  validity  of  the  Keuffel  &  Esser  patent  on 
the  Payzant  lettering  pen  and  held  the  Sliepard  pen 
to  be  an  infringement. 

Baush  Machine  Tool  Co.,  200  Wason  Ave..  Spring- 
field, Mass..  announces  that  it  has  opened  an  office 
in  the  Dime  Bank  Bldg..  Detroit.  Mich.  W.  Wetsel, 
who  has  been  associated  with  this  company  for  some 
time,  and  wlio  is  familiar  with  all  the  lines  manu- 
factured by  the  company,  including  worm-gears  for 
automol)ilea,  will  be  in  charge  of  the  office. 

National  Scale  Co.,  0  Mechanic  St.,  Chlcopee 
Falls,  Mass.,  has  moved  Its  New  York  agency  from 
13  Park  Kow  to  20  Vesey  St.,  Boom  309.  H.  S. 
Trezevant  is  In  charge.  The  company  manufactures 
the  "National"  counting  machines.  "National- 
Chapman"  elevating  trucks.  "National"  calling 
sysleiu.  multi-unit  sectional  steel  shelving  and 
metal    stampings. 

Lucas  Machine  Tool  Co.,  Cleveland.  Ohio,  is  build- 
ing a  new  erecting  shop,  47  l)y  ISO  feet,  equipped 
with  tt  in-ton  traveling  crane.  The  present  saw- 
tooth sections  of  the  plant  open  into  the  addition, 
and  the  crane  runways  of  the  former  are  extended 
sufllclently  to  permit  work  to  lie  sliiftcd  from  the 
sawtootli  section  floors  to  the  erecting  floor  or  vice 
versa   liy   the  cranes. 


Cincinnati  Screw  Co.,  Twigbtwee.  Ohio,  has  In* 
•  r'^ased  Its  capiul  stock  to  ¥200.000,  $100,000  of 
which  is  common  sto^k  and  the  remainder  accumu- 
lated 7  i>er  cent  preferred.  The  plant  is  growing 
rapidly  and  is  being  operated  night  and  day.  The 
company  hai*  found  it  necessary  to  expand  Its  equip- 
ment in  order  to  take  care  of  the  increasing  volume 
of  butfiuess.  and  has  recently  placed  orders  for  a 
large  number  of  machine  tools. 

Forest  City  Machine  &  Forge  Co.,  5110  Lakeside 
Ave..  Cleveland.  Ohio,  lately  erected  a  machine 
shop  10r>  feet  wide  and  220  feet  long.  The  walls 
are  of  brick  and  steel  sash.  The  cross-section  la 
standard,  one  line  of  columns  don's  the  center  sop- 
l>ortlDg  flfty-foot  trusses  and  monitor  trusses.  The 
building  woK  erected  by  the  Samuel  Austin  &  Sod 
Co,  of  Cleveland,  and  was  completed  in  tifteen  work- 
ing days,  the  work  Ndng  started  May  18  and  beinff 
practically   done  Jime  2, 

Canton  Foundry  &  Machine  Co..  Canton.  Ohio, 
maker  of  alligator  shears,  automobile  turntables.  In- 
dustrial shop  turntables,  portable  floor  cranes  and 
hoists  and  sheet  metal  machinery,  is  building  a 
new  shop  for  the  manufacture  of  its  portable  cranes. 
The  blacksmith  department  will  also  be  located  In 
this  building.  The  company  is  contemplating  further 
extenslnn  Of  Its  plant,  comprising  a  new  and  much 
larger  foimdry  and  on  addition  to  the  machine  shop, 
which   will  increase  Its  capacity  about  75  per  cent. 

Silvex  Co.,  Bethlehem,  Pa.,  manufacturer  of  the 
Bethlehem  spark  plug  and  shock  absorbers,  is  build- 
ing a  new  factory,  one-story  high,  covering  an  area 
of  315  by  60  feet.  There  will  be  a  basement  under 
one  end  extending  back  100  feet.  It  is  expected 
that  the  plant  will  have  a  capacity  of  10.000  spark 
plugs  per  day  wltli  suflicient  space  to  increase  the 
output  50  per  cent  without  enlarging  the  building. 
The  capacity  for  shock  at>8orl>er8  will  also  be  10.000 
per  year.  W.  S.  Barstow  &  Co.,  .''•0  Pine  St..  New 
York  City,  are  the  designers  and  engineers. 

L.  H.  Gilmer  Co.,  Tacony,  Philadelphia.  Pa.. 
manufacturer  of  endless  Iwlts,  belting,  webbing, 
tape,  etc.,  has  terminated  the  arrangement  that 
has  existed  for  a  npmber  of  years  with  the  U.  B. 
Ridgley  Co.  of  Detroit.  Mich.,  and  has  opened  a 
branch  office  in  Detroit  at  965  Woodward  Ave,, 
Hayward  Bldg..  in  charge  of  W.  S.  Lewis,  who 
has  been  assistant  purchasing  agent  for  the  Cadillac 
Motor  Car  Co.  for  a  number  of  years.  The  change 
has  been  found  advisable  owing  to  the  heavy  in- 
crease in  the  volume  of  business  in  the  Detroit 
territory. 

B.  Martens  &  Co.,  Inc.,  New  York  City,  have 
leased  the  new  city  pier  at  Stapleton,  S.  I.,  for  a 
period  of  thirty  years,  at  an  annual  rental  of 
$42,000  for  the  flrst  ten  years,  with  increasing  rental 
for  each  succeeding  ton  years.  This  pier  is  1300 
feet  long  and  will  accommodate  four  average  sized 
cargo  steamers  at  one  time.  The  comiiany  is  devel- 
oping Russian-American  trade,  and  in  view  of  the 
great  possibilities  in  that  field  for  goods  of  Ameri- 
can manufacture,  the  new  pier  was  acquired  to  take 
care  of  the  business.  An  enormous  quantity  of 
freight  is  already  piled  up  on  the  pier. 

F.  E.  Wells  &  Son  Co..  Greenfield.  Mass..  has  been 
purchased  by  F.  O.  Wells,  W.  M.  Pratt  and  F.  H. 
Payne.  The  new  officers  of  the  company  are  F.  O. 
Wells,  president:  F.  H.  Payne,  vice-president;  and 
Frank  A.  Yeaw.  treasurer.  These  men.  together 
with  W.  M.  Pratt  and  Fred  W.  Wells,  will  con- 
stitute the  board  of  directors.  The  business  was 
established  by  F.  E.  Wells,  and  Mr.  Wells,  while 
retaining  an  interest  in  the  company,  now  retires 
from  active  business.  The  company  manufactures 
machinery,  speed  lathes,  grinders,  screw  machines, 
tapping  machines,  as  well  as  pipe  tools,  screw 
plates,   taps,   dies  and  similar  tools. 

Norma  Co.  of  America,  1790  Broadway.  New 
York  City,  manufacturer  of  "Norma"  ball  bear- 
ings, has  purchased  a  ten-acre  factory  site  at  Elm- 
hurst.  L.  I.,  on  the  outskirts  of  Long  Island  City. 
The  property  fronts  on  Queens  Boulevard,  and  abuts 
in  the  rear  upon  the  main  line  of  the  I.4)ng  Island 
Railroad,  from  which  a  siding  will  be  built  directly 
into  the  plant.  Plans  are  being  made  for  the  erec- 
tion of  a  four-story  building  70  by  350  feet,  to  be 
constructed  of  reinforced  concrete.  During  the  past 
five  years  the  company  has  become  prominently 
identified  with  the  automobile  industry  as  a  maker 
of  ball  bearings,  and  Its  bearings  are  being  ex- 
tensively used  in  magnetos,  lighting  generators,  etc. 

GishoU  Machine  Co.,  Madison,  Wis.,  has  recently 
extended  its  manufacturing  facilities  by  the  pur- 
chase of  the  Northern  Electric  plant  In  Madison, 
owned  by  the  General  Electric  Co.  The  plant  Is  of 
brick  and  steel  construction,  well  lighted  and 
heated  and  provided  with  a  sprinkling  systen> 
throughout.  The  equipment  is  modern,  and  all  the- 
machine  tools  are  motor  driven.  The  company  also 
has  works  at  Warren.  Pa.,  where  tbe  Glsholt  uni- 
versal tool  grinders  and  vertical  boring  mills  arts 
built.  The  Madison  works  will  continue  to  build 
hand  and  automatic  Gisholt  turret  lathes,  hortxontal^ 
boring  and  drilling  machines,  reamers,  boring  •> 
bars,  tool-holders,  chucks  and  the  special  tool 
equipment    used    on    Glsbolt    macblncs    genenilly. 
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Business  is  Barter 

Business  is  now  so  multifarious  and  complex  that  we  forget  its 
essentially  simple  function,  which  is  barter — the  exchange  of  com- 
modities. This  fundamental,  unchanging  principle  is  often  and 
easily  lost  sight  of  in  modern  commercial  business.  The  ancient 
custom  of  barter  has  worked  up  into  a  vast  world-wide  business, 
involving  an  incalculable  number  of  transactions,  but  the  purpose 
and  effect  of  it  all  is  as  single  and  simple  as  was  the  barter  of 
Long  Island  land  by  Wyandanch,  the  Indian  Chief,  for  twenty- 
four  English  knives,  coats  and  axes. 

Some  of  the  people    who   are    speculating  about  what  will 
happen  after  the  war  seem  to  forget  that  all  business  is  barter. 
They  are  afraid  our  markets  will  be  cluttered,  that  we  must  buy, 
but  cannot  sell.   When  hostilities  cease,  vast  numbers  of  workers 
engaged  in  unproductive  and  destructive  warfare  must  take  up 
again  the  tools  of  industry  to  live  and  to  produce  the  commodities 
needed  to  pay  hereafter  for  the  unproductive  time  they  have  spent, 
and  the  destruction  they  have  caused.  There  is  absolutely  no  other 
way.    Most  of  what  has  been  spent  for  the  war  is  still  owed  for, 
and  the  new  securities  are  merely  titles  to  commodities  to  be  pro- 
duced hereafter  by  the  peoples  now  at  war.    European  statesmen 
and  thinkers  understand  this  and  are  instituting  plans,  accord- 
ingly.   Russia,  for  example,  is  preparing  to  develop  her  industries 
to  the  utmost.    She  knows  it  is  through  the  labors  of  her  people 
that  her  debts  will  be  paid,  her  wealth  produced,  and  in  no  other 
way.    So  she  is  laying  down  gi^eat  works  for  the  development  of 
her  industries  and  great  railways  for  the  distribution  of  the  com- 
modities they  will  produce.    That  land  alone  represents  a  vast  new 
market  for  American  products.    And  all  the  others  will  come  into 
the  world's  markets  with  the  products  peculiar  to  their  soil,  the 
quality  and  variety  of  which  make  the  market  and  enliven  the 
traders.    They  come  to  the  market  to  trade,  to  barter,  not  merely 
to  sell.    With  the  revival  of  production,  with  exchange  universal, 
free,  untrammeled,  there  should  be  an  era  of  extraordinaiy  in- 
dustrial development  throughout    the   world,  and  great  oppor- 
tunities for  the  enterprising  and  wide-awake. 
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The  Largest  Exclusive  Builders  of  Upright 
DrilUng  Machines  in  the  United  States 

THE  SNYDER  Drilling  Machines  have  great  range  of  feed,  being 
nearly  double  that  on  other  makes.    Especially  adapted  to  boring 
long  holes.    Strong  gear  feed ;  main  column  and  back  brace  with 
one  exception  is  one  solid  piece  of  casting.    Very  accurate,  rigid  and 
powerful.    Great  producers. 


Se7id  for  Neiv  Catahxj 


For  Sale  by  Machine  Tool  Dealers 


J.  E.  SNYDER  &  SON,  Worcester,  Mass.,  U.  S.  A. 


This  Leiand-Gifford 

Trebled  the  Best  Previous  Production 

The  Willys-Overland  Company  (Toledo 
plant)  formerly  drilled  these  malleable 
iron  brackets  on  a  single  spindle  machine 
at  the  rate  of  1300  in  9  hours. 

A  two  spindle  "Leland-GifTord,"  fitted 
with  Power  Feed  Attachment,  now  drills 
4000  pieces  in  the  same  time  and  at  the 
same  labor  cost. 

The  holes  are  5-16"  diameter,  3-16"  deep. 

Doubling  the  number  of  spindles  in  this 
particular  case  more  than  trebled  produc- 
tion. Perhaps  a  "Leland  GifFord"  Drilling 
Machine  could  do  as  much  for  you.  We'll 
be  glad  to  offer  suggestions  if  you'll  send 
samples  or  blue  prints. 

Lelauid-Gifford  "Sensible  Sensitive"  Drilling 
Machine*  can  be  furnished  either  with  or 
without  Power  Feed  Attachment.  Many 
other  features.     Send  for  circulars. 

Leland-Gifford  Co. 

WORCESTER  MASSACHUSETTS 


THE  WALWORTH  VISE 

WEIGHT  73  POUNDS 

Unequaled  for  Pipe  Work 

Unexcelled  for  Machine  Work 

Stays  on  the  Job  for  a  Generation 

Walworth  Manufacturing  Co. 


A  Wnlworlh  V 


•-•7   YonrB  Old 


New  York 


BOSTON,  L .  S.  A. 


Chicago 
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Mono-Rail  Trolley  Hoist 

Load  carried  from  one  point  to  any  other 
by   transfer   bridge   and   I-beam  tracks 


THE  single  I-beam  track  on  which  the  trollej'  runs  can  be  arranged  in 
an  almost  endless  variety  of  ways ;  spur  tracks  can  be  run  out  at  inter- 
vals over  the  gallery  floor;  a  track  may  be  curved  around  to  run 
lengthwise  of  the  gallery  floor ;  tracks  may  be  run  ofi"  to  the  various  build- 
ings of  an  extensive  plant;  tracks  may  be  run  either  across  or  lengthwise  of 
railway  sidings,  for  the  unloading  of  cars.  The  cage  for  the  operator  is 
attached  to  the  trolley  so  that  he  is  always  with  the  load. 

Write  for  oiir  90-page  Catalog,  "Niles  Electric  Traveling  Cranes," 
sJiouying  various  uses  to  which  the  above  troJleij  is  being  applied. 

NILES-BEMENT-POND   COMPANY 


111  Broadway,  New  York  City 


25  Victoria  St.,  London,  S.  W. 


SALES  OFFICES  AND  AGENCIES— Boston :  'X'. '.>:•  Oliv.i-  SI.  PlUladelphia:  lO.-  X.  -.'Ist  SI.  Pittskurgh;  Iri.k  UMg.  ClovcUnd.  0.:  Tin-  NIK'S 
■|'"i.l  «,.ik,-i  Co..  7:!0  Sii|..'ri..r  Ay,:  Hamilton.  0.:  Tlio  Nilcs  Tool  Works  Co.  Cincinnati:  The  Niles  TiHil  Work.s  fo..  .VM  W.  Fourth  St.  Detr.»it: 
Kirr  .Mii.liliuT.v  lil.lf.  Chicago:  W.  \\';isliiiiv'Ii>n  lilv.l.  an.l  N.  Jt-fforsou  St.  St.  Louis:  rilll  N.  ThinI  St.  Binnin«:liam,  Ala.:  2015  Fiiist  Av.>. 
San  Erancisco:  li;  lo  Is  rr.niont  St.  For  Colorado.  Utah,  Wyoming  and  Now  Mexico:  ll.ndrlo  &  Bolthotr  M:inuriicturinK  &  Siinpl.v  Co..  Donvor. 
For  Seattle,  Wash.:  llullidie  .Muchinory  Co.  For  Canada:  The  John  nertr.tui  &  Sons  Co.,  Ltd..  nuDd.ls.  Montreal.  WinuUH'g.  Vancouver.  Japan: 
Thp  P.  \v.  Home  Co.,  6  T.iki.vama-cho,  Krobashl-ku,  Toklo.  Italy:  Ing.  Ercole  Vaghl,  Milan.  France:  GInonier  &  IVrreaud.  18  F.lulionrK  du 
Icmple,  Paris.  Russia:  S.  G.  Martin  &  Co.,  Ltd..  Pelrograd  and  Moscow.  Holland:  R.  S.  Stokvis  &  Zoneu,  Ltd.,  Rotterdam.  BraiU:  Comptolr- 
Jcchnlquc   Urcslllen,    P.  O.   Box  R02.    Rio  de  .Taneiro. 


August,  1916 


MACHINERY 


One  Holder  for  Chasers  and 
Single  Point  Cutters 


and   the   change   can    be    made 
in   a   jiffy   on   the 


P.  &  w. 

THREADING  TOOL 


%^^.<^ 


SIN13LE  POIKT 


tOUSLL  OFFSET 


A  Few  of  its  Advantages : 

1.  Threads  can  be  cut  very  close  to  a 
shoulder.  j. 

2.  Tools  are  sharpened  by  simply  grinding 
off  top  of  cutter. 

3.  Combines  economy  with  all  features  es- 
sential in  a  threading  and  forming  tool. 

4.  Cutters  have  15'  clearance  which  experi- 
ence has  taught  gives  the  longest  wear  in 
various  metals. 


Place  a  trial  ordo'  icith  our  nearest  store. 


PRATT  &  WHITNEY  COMPANY 

HARTFORD,  CONNECTICUT 

OFFICES  AND  AGENCIES  CARRYING  P.  &  W.  SMALL  TOOLS  IN  STOCK : 


MOW    YOKK .TJ«    Hudson    St. 

liOSTON !i:t-'jr.     Ollvor    St. 

l'llII.Al)i;i-I'llIA 40r.   N.    21st   St. 

OI;KVKr,ANl) ":iO   Superior   Ave. 

DKTltOIT Kill-    ilachincrj-     Illds. 


IHllAc;n    ;.TI     W.    Waslilngton    lilvj. 

ST.    I.OIIS 511}    North    Tliinl    St. 

CINOI.N.NATI 330    W.    Fuurtll    St. 

lilUMIXGHAM.    AI.A 2010    First    Ave. 


.-if.    r.\l  I..    .MINN.. 

KoblnsoD,  Gary  A  Sand.s  l'-j. 
DEXVKIt.    COU).. 

Hi-ndrie  *  RoltliolT  .Mfg.  Ic  Supply  Co. 
SEATTLK,    «'ASH..Hallldle    .Machincrv    Co. 


NILES  CRANES 


2  to  200  Tons  Capacity 

Write  for  Catalog 


NILES-BEMENT-POND  COMPANY 

111    Broadway,  New  York  City  25   Victoria  St.,   London,  S.  W. 

For  Fidl  List  of  Offices  tt)id  Ageucies  See  Opposite  Page. 
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The  No.  4-B 

MILWAUKEE 

Vertical  Miller 

on 

Differential 
Housings 


The  Sheldon  Axle  & 
Spring  Company,  Wilkes- 
barre,  Pa.,  installed  this 
Milwaukee  Miller  over 
two  years  ago.  It  has 
given  excellent  service 
on  high-grade  work. 

The  outside  dimensions 
of  the  surface  to  be  milled 
on  this  housing  are  20" 
by  15"  and  the  amount  of 


material  to  be  removed 
varies  from  1-8"  to  3-16" 
in  depth.  The  hourly 
production  on  this  job  is 
two  completed  housings. 
The  distance  from  the 
center  of  the  housing  to 
the  face  being  milled 
must  be  held  within  a 
limit  of  0.005".  The  di- 
ameter of  the  cutter  used 
is  17  inches. 


The  rigid  construction  of 
the  Milwaukee  Vertical 
Milling  Machine  makes  it 
possible  to  do  a  job  of  this 
kind  without  the  slight- 
est indication  of  chatter. 
If  Milwaukee  Millers  will 
give  satisfaction  on  this 
kind  of  work  are  they  not 
worthy  of  your  investi- 
gation? 


KEARNEY   &   TRECKER   COMPANY 

MILWAUKEE,  WISCONSIN,  U.  S.  A. 
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THE  TOOL  STEEL  IS  THE  ONLY  LIMIT 

Says  the  Cincinnati  Bickford  Tool  Company 

OF  THIS  LODGE  &  SHIPLEY  LATHE 

They  know  for  they  rough  and  finish  these 
Cast  Iron  Columns  for  their  Radial  Drills  on 
this  lathe.  %-inch  stock  is  removed  and 
Vs-inch  feed  is  used.  Don't  you  want  to  know 
what  this  lathe  will  do  on  your  work? 
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320   SPINDLES! 


THIS  piano  plate  drilling  layout  is  probably  one  of  the 
best  illustrations  that  could  be  shown  indicative  of 
the  closeness  of  drill  centers  permitted  by  the  use  of 
Baush  patent  adjustable  arms. 

Not  only  is  this  arm  extremely  compact,  but  it  can  be 
adjusted  anywhere  within  a  10-  x  58-in.  layout.  Each  one 
of  these  spindles  is  provided  with  an  adjustment  for  dif- 
ferent length  drills,  which  adjustment  is  controlled  from 
the  extreme  outer  end  of  the  arm.  This  particular  head 
has  80  spindles,  the  machine  complete  having 320  spindles. 
As  in  all  other  of  the  latest  type  Baush  multiple  drills, 
this  arm  is  free  from  lugs  or  projections  of  any  kind  so 
that  the  centers  can  be  as  close  as  the  diameter  of  the 
spindle  itself. 

If  you  have  any  work  requiring  the  drilling  of  two  or 
more  holes  in  quantities,  you  need  a  multiple  spindle  drill 
of  some  sort.  Our  years  of  specializing  in  the  production 
of  multiple  spindle'drilling  machines  have  equipped  us  to 
solve  your  drilling  problems  for  you.  We  will  appreciate 
the  opportunity  to  confer  with  you. 


Baush  Machine  Tool  Co., 


200  Wason 
Avenue 


Specialists,  alto,  in  the  pro- 
duction of  worm  gear  units 
for    motor    cais    and    trucks. 


Springfield,  Mass, 


New  York  Office,  50  Church  Street 

Fenwick  Freres  &  Co.,  France.  HolUuui,  Holgivm,.  Switzerland.  Italy.    Spain,    rortugal.     Selson    Engineering  Co..    Ltd.,   London. 
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AN  UNUSUAL  LATHE  FOR 
OUT-OF-THE-ORDINARY   WORK 

Most  shops  have  their  share  of  troublesome  turning-  and 
boring-  jobs — work  beyond  the  power  and  capacity  of 
the  ordinary  lathe.  That  is  the  kind  of  work  that  makes 
the  foreman  glad  he  has  a  "Bradford"  lathe.  He  can 
keep  the  machine  busy  on  ordinary  work — producing  it 
quickly  too — until  the  unusual  job  comes  in.  "Put  those 
pieces  over  by  that  'Bradford,'  "  he  says.  No  more 
trouble  on  that  score.  The  job  is  finished  on  time  with- 
out difficulty. 

Bradford   Lathes 

are  made  expressly  for  that  purpose.    Heavy  construc- 
tion, compact  design,  ample  power  and  convenient  oper- 
ation combine  to  make  the  day's  work  easy  for  the 
mechanic  and  profitable  for  the  owner.    Sizes  from  14 
'to  42"  swing.    Write  for  detailed  information. 


BRADFORD  MACHINE  TOOL  CO. 


CINCINNATI,   OHIO.   U.  S.  A. 


AGENTS:      5:\vln<1    Mnohlni> 


Co.,    rhlliidolplilii.     nlll.   riarVc  &   Co..    Inc..    New    Torls.      Tn.vlor    Marhlnorv    Co..    Boston.    Mnsx. 
1..    Chli-aco.    III.      Somoris.    Flllor  A   To,lil    Co..    PillsliurBh.    Tn,     Tlir.    E,    A,    K\n'<-<r    Co..    Ctnolnnntl, 
.Mill.'    .S;    .Siii,-ll.T    Simi.h     I'o..    lloiivor.   Coloni.lo.      rii.ili,-    lo..!    .V-    Siii.plv    Co..    Sun    Frnn,i<,>i     Ciil 
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Figure  the  "SteAvart" 
This  Way 


In  using  a  furnace  for  hardening,  heat-treating,  etc.,  the  value  of  the  mate- 
rial treated  will  be  hundreds  of  times  the  cost  of  the  best  furnace  you  could 
buy.  Then  why  risk  spoiling  a  large  percentage  of  this  expensive  steel 
in  a  poorly  designed  furnace  when  you  can  be  sure  of  your  results  with 
a  "Stewart." 

The  big  feature  of  the  "Stewart"  line  is  dependable  control.  Steel  manu- 
facturers, after  careful  experiments,  give  detailed  instructions  as  to  the 
treatment  of  steel,  which  must  be  followed  carefully  to  secure  the  desired 
results.  Temperature  control  is  emphasized.  "Stewart"  Furnaces  give  it  to 
a  fine  degree.  There's  a  "Stewart"  for  every  heat-treating  purpose — fur- 
naces you  can  rely  upon  for  definite,  economical  results.  Tiy  one  on  your 
work  for  30  days.    We  are  satisfied  that  it  will  convince  you. 

Write  for  catalogs  and  conditions  of  our  free  trial  offer. 

Chicago  Flexible  Shaft  Co. 

149  West  LaSa]le  Street  Chicago,  Illinois 


Thisl  Stewart  Triple* 
purpose  Furnace  has 
three  units  on  one  base 
—  barium  chloride  fur- 
nace on  the  left:  "semi- 
muffle"  oven  in  center; 
direct  heat  furnace  on 
the  right.  ConTenient, 
compact,  economical. 
All  compartments  suit- 
able for  high  speed 
steel. 
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Another 
Manufacturer 


who  uses 


LANDIS 

DIE   HEADS 
Exclusively 


The  Bridgman  Bros.  Com- 
pany, Philadelphia,  manu- 
facture a  high-grade  line  of 
steam  fitters'  supplies.  A 
large  battery  of  pipe  thread- 
ing and  cutting  machines  is 
necessarily  employed  and  a 
goodly  number  of  these  are 
Landis  Machines,  equipped, 
of  course,  with  the  Landis 
Die  Head.  Accurate  work 
at  the  highest  possible  speed 
is  the  requirement  at  the 
Bridgman  plant,  and  a 
check-up  of  results  showed 
the  Landis  installation  in  the 
lead. 

That  was  about  two  and  one-half  years  ago.  Now 
every  pipe  machine  in  this  plant,  regardless  of  make, 
is  equipped  with  a  Landis  Die  Head. 

One  of  the  jobs  on  which  the  "Landis"  sets  a  new  production  record  is  cutting  off 
and  threading  2^^"  x  4"  nipples,  threaded II/12"  at  each  end.  Have  you  similar  work? 

Landis  Die  Heads  are  high  output  tools,  made  to  give  long  service  and  to  lower 
threading  costs.  No  bobbing  or  retempering  is  required;  right  and  left-hand 
threads  cut  with  same  chasers.     Other  advantages.    Write  for  the  new  eatalogue. 

LANDIS   MACHINE   COMPANY,    Inc. 

WAYNESBORO,  PENNSYLVANIA,  U.  S.  A. 

Marsball  &  Husi-hnrt   Mi-liy.   Co.,    CliloiiKo.   St.    Ixtuia  mid    IrullanapoUs:   Ecolos  .V  Smith.  San  Fniiu-ls.v.  Cal.;  IjOi  AncolM.  C«I..  and  PortUnd, 

Oro.;    Hcndrif   &   RollholT   MfR.    &    Stippl.v    Co..    IVnvor.    Colo.:    It.    B.   Whlln.ro  &    Co..    St.    I'aiil.    Minn.:    Hallidlo    Macblnerj    Co..    Srattlp. 

Wasli.;   Williams  *  Wilson.    Montn-nl.   Canada:   Alfred    Horbcrt.   Ltd..  Coventr.v,  Kngland:     AlfrMl     H.     Sctiuttc.     Brrlln,     Oolofrne.     BrnasrUi. 

Ililliao  and    narcolona:    Kinst    Krans,-  &   Co.,    Vipnna.   Austria;    n.   DrurJ-    &    C«.,  Jolianuosburg,    South    Africa;    BrnwD    Brothers.    Sydney   and 


.Mellionr 


Australia 
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A  Look  into  the  Future  will  Show 
More  "Special"  Machinery 

The  uses  for  "special"  machines  are  sure  to  increase  in  the  future,  from  the  very  necessity  of 
things — increasing  labor,  material,  power  and  other  costs,  and  the  demand  for  cheaper  produc- 
tion to  offset  them. 

Our  "special"  Milling  and  Boring  Machines  are  built  to  fill  the  requirements  for  increased  pro- 
duction and  accuracy  of  finish  at  minimum  labor  expenditures.  We  have  built  them  in  many 
different  sizes  and  styles,  to  meet  many  and  varying  conditions — machines  that  have  reduced 
costs  to  truly  remarkable  figures. 

A  "special"  is  not  advisable  unless  conditions  are  right,  the  quantity  of  work  sufficient,  etc.  We'll 
be  glad  to  help  you  determine. 


The  Beaman  &  Smith  Co. 

Pr()\  idence,   R.  I.,    U.  S.  A. 
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Speaking 

of 
Heavy 
Lathes 


AMER' 


Do  you  know  we  make  a  heavy  lathe?  No?  We  do,  and  it's  a  good  one,  too — 
much  like  other  "American"  Lathes  except  for  size;  just  as  well  built  and  care- 
fully designed ;  as  popular,  too,  with  the  concerns  which  own  them  and  the  men 
who  run  them. 

The  Morgan  &  Wright  Company,  Detroit,  owns  one  of  these  hea\'y  "Americans" — 
a  42"  lathe  that  is  considered  just  about  the  finest  ever.  The  work  shown  is  small 
compared  to  some  handled  on  this  machine.  It  is  one  of  four  columns  for  a  big 
hydraulic  press  for  crushing  rubber — 12"  x  1641//'.  The  diameter  is  being  re- 
duced 11/4"  at  10  R.  P.  M.,  Ys"  feed.    Time  to  complete,  12  hours. 

We'll  be  glad  to  send  complete  descriptions. 

THE  AMERICAN  TOOL  WORKS  COMPANY,! 


LATHES 


SHAPERS 


PLANERS 
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When  you  buy  lathe  equipment 
you  can't  afford  to  overlook 
"American"  advantages.  Chilled 
Bed  Vees ;  Bronze  Bushes  in  every 
cylindrical  bearing;  Double  Plate 
Apron;  Power;  Drop  Vee  Bed 
Construction ;  every  gear  in  apron 
and  quick  change  mechanism  of 
steel — all  these  features  make  big 
productions  an  accomplished  fact. 


Cincinnati,  U.  S.  A. 

RADIALS 
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JONES  &  LAMSON 

FLAT  TURRET  LATHES 


Springfield,  Vermont 
U.  S.  A. 


JONES  &  LAMSON 


Germany.    Holland.    Switzerland.    Austria- Hungary.    M.    Koyemann.     Charlottenstrasse.     112     Dusseldorf,     Germany. 


MACHINERY 


Speed  is  Not  the  Only  Advantage 
of  the  Flat  Turret  Lathe 


Among  the  many  users  of  Flat  Turret  Lathes  there  is,  probably, 
no  better  satisfied  concern  than  the  Bessemer  Gas  Engine  Com- 
pany, Grove  City,  Pa.  We've  shown,  in  past  advertisements, 
several  pieces  of  work  performed  on  the  three  Single  Spindle  Flat 
Turret  Lathes  which  comprise  the  Bessemer  installation.  The 
valve  cap  shown  below  is  another  good  example  of  this  work. 

Writing  us  about  these  machines.  President  John  Carruthers  of 
the  Bessemer  Company  says: 

"Rapid  production  is  not  the  only  good  quality  of  your 
machines,  for  they  can  be  set  to  limits  of  within  one  thousandth 
of  an  inch  and  turn  out  work  in  duplicate,  a  very  great  ad- 
vantage in  our  line.  We  have  found  them  very  valuable  m  this 
respect  in  machining  parts  for  our  new  line  of  No.  4  oil  engmes 
which  we  are  making  up  in  sizes  of  from  20  to  165  H.  P.  and 
which  require  close  machining  on  the  valve  and  pump  fittings. 
We  also  use  these  machines  almost  exclusively  on  the  valve 
work  for  our  line  of  air  compressors  and  gas  engines." 

A  satisfied  customer  is  the  best  advertisement — can  you  doubl 
the  satisfaction  in  this  case? 

The  valve  cap  is  made  from  machine  steel  which  is  first  cut  off 
into  blocks.  The  first  operation  is  to  turn  the  small  end,  taking  a 
cut  9-16"  deep  with  a  feed  of  0.033"  per  revolution  at  a  cutting 
speed  of  99'  surface  speed  per  minute.  The  finishing  cut  is  taken 
at  the  rate  of  203'  surface  speed,  using  a  J  &  L  standard  bo.\ 
turner.  The  second  operation  is  to  turn  the  large  end  and  bore 
the  2-"s"  hole.  This  is  done  with  a  large  bor- 
ing tool,  made  from  Novo  Superior  Steel,  in 
one  cut.  The  most  interesting  facts  about 
this  job  are  the  comparative  engine  lathe  and 
flat  turret  lathe  production  figures.  The 
former  time  on  the  engine  lathe  was  45 
minutes  for  each  piece.  Flat  Turret  Lathe 
time  is  19  minutes.  A  saving  of  26  minutes 
on  each  piece. 


MACHINE  COMPANY 


97  Queen  Victoria  St. 
London,  E.  C. 


France.    Spain,    Belgium.    F.    Auberty    <S.    Co..    91     Rue    de   Maubeuge.   Paris. 
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Desig'n  and  Quality 

DISTINGUISH  OUR 

TURRET  LATHES 


1",  1  l-2\  2  1-4'  Screw  MacHines.     13%  13'.  18'  Turret  Brass  LatKes. 


14".  16'.  18",  and  20"  Universal  Monitor  LatKes. 


"We 

build 
complete 
lines  of 
all 
styles 


DRESES  MACHINE  TOOL  CO. 


CINCINNATI,  OHIO,  U.  S.  A. 


REPRESENTATIVES:  Tho  Faii-bnnks  Co..  N.-w  York.  Ko^fon.  riilIii(lol].hl;i  ami  Iln(t»Io;  CarcT  Machlnerr  &  SupplT  Co..  naltlmorf;  E.  I.. 
BBsIoy  Jla.hlner.T  Co.,  Ohlcnco;  Badcor  rnikanl  Mili.v.  Co..  MlUvaukw;  Wm.  C.  Johnson  &  Sons  Mchr.  Co..  St.  I>oui8:  The  Chas.  .K. 
Strcllngor  Co..  Detroit:  CanaiMan  FatrbanksMorse  Co..  Montreal  ami  Toronto;  Selson  Engineering  Co.,  Ltd..  London:  E.  Sonnenttial,  Jr.,  Berlin  an.1 
Koln;    StuBBi   &   Zweltel,    Milan,    Italy;    Manning.    Maxwell   .t    Moore.    Inc..   Mexico   Cltv   and   Tokobama.   Japan. 


August,  1916  MACHINERY 19 


"NOT  NOW" 

said  Elias  Howe's  wife  when  he  called  her  to 
look  at  the  sewing-machine  he  had  just  invented. 

"NOT  NOW,  I  AM  TOO  BUSY 
SEWING  WITH  MY  NEEDLE" 


Many 
manufacturers 
are    too    busy 
making    their 

own  limit  snap         "^m^^jO^^mL^mmglf^  ^^^^      2i  Sizes 

gages  to  ^^^^^^^P^^^r  No.    0— 0-V4  Inch 

tigate  the  ^^^^^^^^^^  No.  20— 11-12  inches 


JOHANSSON  GAGES 

The  continuous  making  and  repairing  of  limit  snap-gages  is 
expensive.  The  Johansson  is  adjustable  for  wear,  different 
sizes  and  changing  limits.    The  saving  is  apparent. 

Notice  the  design  and  construction  of  the  Johansson.  Seal- 
ing prevents  the  operator  from  tampering  with  the  adjust- 
ment. Let  us  tell  you  about  it — or  send  us  a  trial  order. 
Investigate!    Don't  be  like  Elias  Howe's  wife. 

Your  request  brings  full  information.     Our  catalog  also 
describes    the    famous    Jofiansson    Standard    Gages. 

GRONKVIST  DRILL  CHUCK  CO. 

20   MORRIS   STREET  JERSEY   CITY,  N.  J. 
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We  can  make  Prompt  Shipment  of  this  Lathe  in  Three  Sizes, 
26-inch,  30-inch  and  36-inch  swing 

Also  Immediate  Shipment  of  a  Number  of  26"*  Special  Purpose  Lathes 

It  is  an  extraordinarily  heavy,  high-powered  lathe.  Width  of  drive 
belt,  6".  Spindle  is  7"  diam.  in  26"  lathe,  and  is  of  8"  diam.  in  30  '  and 
36"  lathes.    All  gears  whatsoever  are  of  steel. 


Prompt  Shipment  of  this  Heavy  Duty  Engine  Lathe  in  Two  Sizes, 

30-inch  and  36-inch  swing 

Steps  of  cone,  7"  wide  for  6"  belt.  Triple  geared  with  internal  gear 
in  face-plate.  Front  spindle  bearing,  8"  x  10".  All  parts  of  corre- 
spondingly liberal  proportions.  Absolutely  all  gears  are  of  steel. 
Net  weight  of  36"  lathe  with  14'  length  of  bed  is  19.000  pounds. 


■^-M-(^ 


We  can  make  prompt  shipment  of 
a  considerable  number  of  lathes. 


[WM^ 
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THE  HOUSTON,  STANWOOD  &  GAMBLE  CO. 

CINCINNATI,   U.  S.  A. 
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SPEEDING  UP— in  the  Reo  Shops  with 
"The  LeBlond  Rapid  Production  Lathe" 


This  is  the  second  operation  on  drive  shaft  universals  for  the  Reo  automobile.  The  shafts  are 
bored  and  reamed  before  they  are  delivered  to  the  lathe.  They  are  chucked  from  the  bore  by 
an  expanding  air  chuck  and  the  tail  spindle  brought  up  to  absorb  the  thrust  of  the  cut.  The 
11/2  inch  reduction,  '1^.  on  the  side,  is  taken  at  a  single  cut  consuming  just  thirty-one  seconds; 
the  turret  tool  post  indexed,  bringing  in  a  set  of  tools  for  squaring  out  the  shmilder.  cuttnig 
to  length  and  forming  all  bevels.    The  turret  is  again      .^^^^^^ -— — —    .     ,  -.  ^  -m 

indexed,  bringing  up  a  round  nose  turning  tool  which  "  " '  ~ 

reduces  the  rest  of  the  body  to  grinding  size.  Meas- 
uring is  entirely 
eliminated.  Cross 
stops  size  the  di- 
ameter and  longi- 
tudinal stops  gauge 
the  length. 


Mail.'   fn.m  .ir.  t'nrboQ  0.   H.  S 
FINISHED    EXTERNALLY    COMPLETE    IN 
TWO  MINUTES 


^V|■itc  for  catiilofj  (Ir- 
srribinff  this  machine 
ill  (Irtail. 


DETAIL    VIEW    OF   OPERATION 


We  believe  this  production  is  unusual.     It  is  the  direct  result  of  LeBlond 
Heavy  Duty  Features  worked  out  to  the  last  dei«ree  of  simplicity. 

THE  R.  K.  LeBLOND  MACHINE  TOOL  COMPANY 


CINCINNATI,  OHIO.  U.  S.  A. 


DOMESTIC    AGENTS;      Nilcs-Bi-luent-Pona    Co.. 
I'll.;    St.    Lnula.    M...      Eccles  &  Smith   Co..    I.o»    .' 
Inii.l   r....l  &  Supply  Co..  Clovelnnil,  O. 


.Ma 


■le.H.    Ciil.;    rortliin.l.    Or.-.:    .-;an    I 
L.  Osg.wd.  ItufTnIo,  N.  Y.    The  i: 
Mcliv.    Cc...    Clil.ui:...    III.   "F."  E.    Siitterlcc   Co..    Minneapolis.    Minn.      cniTi'r 
FOREIGN    AGENTS:     Henri    Benedlctus.    Antwerp,    nelgluui.    Kenaon    Ilrotlii' 
nnviiim,    L'ulKi.     C.   W.   Burton,   Oriffltlis   &   Co..    Lonilon,    Englnnil. 
Man.;    St.    Johns.    N.     B.      Alfred    nerlKTt.    Ltd.;    Milan,     Italy.      . 
Denmark;    Berlin.    Germany;    Stockholm,    Sweden;    Vienna,    Austria 
Netherlands. 


l„.sioii     Mi~^      1  hi.  I--.,     Ill      N-w   Tork.   N.   T.:    Philadelphia.    Pa.:   Pittsburgh. 
o'    Cal.     Hendrie  &  Bolthott  Mfi:.   *  Supply   Co..   Denver, 
i-.ey  Co.    Cincinnati,  O.;  IndianaiHjUs.  Ind.     Rumley  Waehi 
New  Orleans.   L«.     Peninsular  Mehy.   Co..   Detroit.   Mich. 
MeilKiurnc.    Australia:    S.Tclney.    .Australia.      1.    F.    Berndes    4    Co., 
Williams    Mehy.    Co..    Ltd..    Toronto.    Ont.;    Montreal.    l}ue.:_  Wlnnlpet- 

LamlKTeler    jk    Cie.   'Genera.    Switaerla ~  "  " 

Budal'est.  lluncary:  Prncue. 
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Not  a  Story  From 
Aladdin^s  Lamp 

From  300  minutes  to  82  minutes 
is  the  time  reduction  made  by  the 
INGERSOLL  MULTIPLE  SPIN- 
DLE MILLING  MACHINE  for 
the  New  London  Ship  &  Engine 
Company,  at  New  London,  Conn., 
in  finishing  large  marine  engine 
bases  up  to  8'  long.  The  castings 
are  rough  and  cuts  average  %" 
depth.  10"  face  milling  cutters  are 
used  with  table  feeds  averaging  4" 
per  minute.  The  work  is  set  twice 
and  the  INGERSOLL  finishes  it  in 
82  minutes.  Previous  time  was  5 
hours.  INGERSOLL  MILLING 
MACHINES  can  turn  hours  into 
minutes  at  your  plant.  Send  blue- 
prints for  estimate. 


We  will  send  one  of  our  engineers,    without  expense  or  obligation,   if  you  desire. 

THE  INGERSOLL  MILLING  MACHINE  CO. 

MILLING  MACHINES  EXCLUSIVELY 
Main  Office  and  Works:   ROCKFORD,  ILLINOIS,  U.  S.  A. 
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Ask  Any  Jig  Maker  About  the 

KImpsmjxH 

Find  the  tool  room  with  a  Kempsmith  Milling  Machine  and  ask  any  of 
the  tool  makers  how  they  like  it.  The  answer  will  be  the  same  every- 
where— it  is  a  splendid  machine  for  the  work  and  every  man  who  has 
had  occasion  to  use  it  will  say  so. 

The  Deyo-Macey  Engine  Co.,  Binghamton,  N.  Y.,  does  a  lot  of  fine  jig 
making;  the  photograph  shows  a  typical  top  plate  having  40  holes  of 
different  size  and  center  distances.  The  man  who  runs  the  Kempsmith 
says  this  machine  is  a  favorite  of  his  because  he  knows  the  work  is 
right  when  it  is  done;  because  it  is  easily  controlled;  because  it  has 
never  given  trouble  of  any  kind  in  over  three  years'  service. 

Can  you  use  a  milling  machine  with  these  qualities  ? 


HlEMPSMITH  MILWAUKEE,  U.S.A. 
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A 

Better 
Lathe 


Most  lathes  are  just  lathes- — good  enough  for  some  work  doubtless — 
but  a  G-K  lathe  is  something  out  of  the  ordinary.  It  has  capacity  for 
all  kinds  of  work.  Doesn't  it  look  as  though  it  could  do  a  real  day's 
work?  There's  power  and  stamina  behind  those  sturdy  lines;  there's 
flexibility  and  efficiency  in  the  quick  change  gear  mechanisms. 

Our  booklet  "G-K  Betterments"  tells  all  about  it.      Shall  we  mail  your  copy  ? 

THE  GREAVES-KLUSMAN  TOOL  CO.,  Cincinnati,  Ohio 


There  are  48  Reasons 
Why  it 
Should  Be 
a  Hayden 


Good  sound  reasons, 
too  —  reasons  that 
carry  weight  with, 
practical  men  when 
the  purchase  of  an 
automatic  screw  ma-' 
chine  is  contemplated. 
They  are  features  that 
make  the  Hayden , 
Automatic  a  distinc- 
tive machine  for  profit- 
able production— such 
features    as    duplicate 

control,  permitting  operation  from  either  side  of  the  machine;  16  changes  of  spindle  speeds  and  20 
changes  of  time  are  available,  thereby  accommodating  a  large  variety  of  work;  no  special  cams 
necessary;  friction  safety  clutch  to  protect  tools  in  case  of  accident;  plain  indexing  plates, 
making  reference  tables  unnecessary.  Then  there  is  the  advantage  of  havine  the  five  spindles  at 
work  simultaneously,  that  should  not  be  overlooked.  Neither  should  the  simplicity  of  the  single  belt 
drive. 

Why  not  ivrite  tor  a  catalog  now? 

CINCINNATI  AUTOMATIC  MACHINE  COMPANY 

OAKLEY,    CINCINNATI,    OHIO 
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"Heald"  Does  it  the  Cincinnati  Way,  and-- 

The  output  and  quality  of  the  work  prove  it  a  distinctly  profitable  way.  Ask 
the  Heald  Machine  Company.  With  heavy  grinding  machine  beds  to  finish,  the 
problem  was  to  get  accurate  work  and  fast  production.  But  with  a  Cincinnati 
Planer  there  was  no  difficulty  in  meeting  both  demands.  Strong,  rigid  and 
powerful,  broad  in  range  and  easy  to  operate,  these  machines  meet  exacting 
requirements  and  make  production  records.  The  Heald  people  found  a  "Cin- 
cinnati" a  paying  proposition,  and  you  won't  demand  any  more  of  a  machine 
than  they  do.  The  "Cincinnati"  will  make  good  on  your  work— increase  out- 
put and  lower  costs — and  we  can  prove  it.    Give  us  the  opportunity. 


CINCINNATI  PLANER  CO.,  Cincinnati,  O.,  U.  S.  A. 


The  Cincinnati -Acme  Combination  Flat  Turret  Lathe 

A  machine  that  gets  down  to  business  at  7  A.  M.  and  keeps  right  on  going  until  6  P.  INI.  and 
as  long  after  as  you  like.  Top  speed,  ma.ximum  production  all  the  time.  Bar  work  or 
chucking,  it  gives  the  same  good  output.  Really  does  the  work  of  two  machines,  jnelding  a 
double  profit.     Simple  tooling  quickly  set  up.    Sure  producers  you  should  know  more  about. 

The  Acme  Machine  Tool  Co.,  Cincinnati,  O, 


Maiiufactt 


of  Scr«\v  MacHi 


knd  Turret  loathes 
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CINCINNATI. 


Strength -Utility- 
Productiveness— A 
Trio  of  Striking 
Features  in  This 
Unusual  Machine 


Every  line  in  this  "Cincinnati" 
Heavy-pattern  Upright  Drill- 
ing Machine  bespeaks  strength 
and  service — and  years  of  hard 
use  bear  it  out.  The  service  a 
man  gets  from  a  "Cincinnati" 
Machine  is  not  only  efficient — 
it  is  continuous  and  permanent. 

The  base  is  heavy  and  well  pro- 
portioned. The  column,  large, 
accurately  ground  and  stiffly 
braced,  gives  a  long,  solid  bear- 
ing for  the  table.  By  careful 
counterbalancing,  the  head  is 
quickly  positioned,  and  once  in 
The  spindle  is  made  of  high- 
a  ball  thrust  bearing  and  a 
Smoothly  driven  by  accurately 


place,  can  be  securely  clamped, 
carbon  steel,  has  eight  speeds, 
quick    advance    and    return 
planed  gears. 

Six  positive  feeds  are  instantly  available  through  a  quick-change 
gear-box  conveniently  mounted  on  the  head.  All  gears  in  the  box 
are  of  steel.  An  automatic  trip  can  be  set  to  disengage  the 
feed  at  any  predetermined  depth.  The  "Cincinnati"  offers  many 
other  important  advantages  that  make  it  an  unusually  produc- 
tive machine.    Circular  U-4  describes  them. 


The  Cincinnati  BickfordTooI  Co. 

Oakley,  Cincinnati,  Ohio,  U.  S.  A. 
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4  N  enumeration  of  a  few  of  the  features  of  "Cincinnati  Bickford" 
/-\   Radial  Drilling  Machines  will  furnish  good  reasons  for  their 
wide  range  of  usefulness  and  unbeatable  standard  of  produc- 
tion.   The  general  design  is  uncommonly  strong.  Although  stiff  and 
massive,  the  column  swings  with  perfect  ease,  making  it  simple  to 
position  for  drilling. 

A  feature  of  prime  importance  is  the  head.  Solid  and  well  balanced, 
it  requires  no  auxiliary  bearing  back  of  the  arm.  It  is  fully  enclosed, 
protecting  both  the  mechanism  and  the  operator.  The  interior,  how- 
ever, is  readily  accessible.  The  design  of  the  depth  gauge  is  partic- 
ularly noteworthy.  Simple,  accurate  and  conveniently  located,  it 
possesses  advantages  found  in  no  other  device  of  similar  character. 

"Cincinnati  Bickford"  Regular  Plain  Radial  Drills  are  built  in  4-,  5- 
and  6-foot  sizes.  For  economy,  fast  production  and  long  service, 
they  are  easily  the  most  satisfactory  radials  on  the  market. 


A  Radial 
Drilling 
Machine 
of  Rare 
Range 


We  shall  be 
glad  to  tell 
you  all 
about  it  in 
Circular 
R-3-B. 
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Where  There's  a 

"QIANT" 

There  are  No 

Keyseating 

Problems 


With  this  machine  in  a  shop  a  host  of  costly,  vexa- 
tious keyseating  troubles  disappear.  No  more 
crooked,  irregular  keyseats,  no  rough  and  ragged 
cuts.  Instead,  keyseats  are  clean-cut  and  true, 
and  are  finished  in  a  fraction  of  the  time  required 
by  old  methods. 

The  GIANT  cuts  key  ways  of  all  kinds  without 
the  necessity  of  facing  hubs  to  secure  a  true 
bearing. 


A  distinctive  feature  is  the  grooved  post  which  holds 
the  work  and  forms  a  guide  for  the  tool.  This  post 
solves  the  problem  of  securing  a  perfectly  straight  key- 
way  regardless  of  whether  the  hole  is  straight  or  taper 
or  whether  the  hub  is  finished  or  left  rough.  The 
GIANT  is  admirably  adapted  to  keyseating  hard 
steel  hubs  as  it  is  impossible  for  the  cutter  to  spring 
back  no  matter  how  hard  the  material.  The  support 
for  the  tool  is  stiff  and  solid  throughout  the  entire 
length  of  the  stroke.  Special  keyways  can  be  cut  just 
as  easily  as  standard  types. 

You  should  investigate  the  money-making  possibilities 
of  the  GIANT.     Full  details  on  request. 

MITTS  &  MERRILL 

843  Water  St. 

SAGINAW 
MICHIGAN 

FOREIGN  AGENTS:  C.  W.  Burton, 
Griffltha  &  Co..  Lomlon,  England, 
nflnrioh  rrc.ver.  Berlin.  Gormflnr; 
Austrln  and  Russia.  I-pon  Chnpuls. 
Paris,  Prance;  BelKlum  and  Swltier- 
land.  V.  I.owencr,  Stockholm, 
Sweden.  Post  Van  Dcr  Burg  &  Co.. 
Uotterdani,    Holland. 
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ARMOR 


mmmmmmmmm 


M.TD.SM.CO. 


-^ 


Worn  as  a  protection  to  fighting  men  is  again  in  use,  but 
do  you  suppose  the  efficacy  of  the  present  devices  was 
tested  for  the  first  time  on  the  firing-line? 

Why  then  should  you  fill  your  shop  with  tools  bought  by 
price  alone  or  at  the  instance  of  some  adviser? 

If  you  wait  to  test  your  armor  on  the  battlefield  its 
quality  will  be  proved  but  you  may  not  know  the  result. 

Make  the  tests  yourself  and  your  next  requisitions  will 
specify  "Morse"  Drills. 


"MORSE**  Means  Service  Bvery  Time 


Morse  Twist  Drill  ®  Machine  Co. 


New  Bedford 


MassacHusetts 
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FLOOR  BORING  MACHINE 


A  Necessity  in 
MachineBuilding 

DETRICK  &  HARVEY 
MACHINE  COMPANY 

BALTIMORE 
MARYLAND  U.  S.  A. 


You  may  have  any  number  of  boring  machines  that  can  take 
parts  of  your  machine  for  milling,  boring  and  facing  operations; 
but  unless  you  have  a  good  boring  machine  to  take  your  whole 
machine  in  a  unit  you  will  find  yourself  "up  against  it"  one  of 
these  days.  Many  aligning  and  transferring  operations  must  be 
performed  after  the  machine  is  practically  done. 

The  National-Acme  Manufacturing  Company,  Windsor,  Vermont, 
has  used  a  Detrick  &  Harvey  Floor  Boring  IMachine  for  seven  or 
eight  years  for  boring  operations  that  must  be  done  on  the  larger 
parts  of  the  machine  or  on  the  assembled  machine,  such  as  boring 
through  the  spindle  holes,  as  shown  in  the  accompanying  photo- 
graph. Operations  performed  in  this  manner  are  sure  to  be 
in  line. 

If    you  are  performing   work  of   this   kind    you   can    save    money  by 
doing  it  right  — on  a  D  &  H  Floor  Boring  Machine.     Let  us  show  you. 
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A  PROOF  OF  SINCERITY 

We  speak  in  behalf  of  all  manufacturers  who  have  adopted  a  course 
identical  with  ours  in  dedicating  every  facility  to  the  service  of  the  old' 

time  customer. 

♦  ♦  ♦ 

In  spite  of  this  precaution  we  have  been  unable  to  maintain  our  prompt 
delivery  service  of  former  days.  Perhaps  you  have  taken  this  to  be  an 
indication  of  insincerity  on  our  part,  or  a  token  of  our  lack  of  appreciation 
of  your  difficulties?   Such  is  far  from  the  case. 

♦  ♦  ♦ 

We  understand  full  well  how  intense  is  your  need  for  tools  and  we 
are  pitting  every  ounce  of  our  production  against  the  incoming  flood  of 
your  demand — we  are  sincere  in  our  desire  to  serve  you — if  we  were  not, 
we  could  long  ago  have  accepted  a  temporary  but  extraordinarily  profitable 
type  of  business  as  a  substitute  for  yours.    But  we  didn't. 

♦  ♦   ♦ 

Shouldn't  the  mere  fact  that  we  chose  to  forego  this  extra  profit  be 
proof  sufficient  that  we  are  genuine  in  our  desire  to  serve  you  and  that 
we  are  now  doing  our  level  best  to  supply  you  at  the  time  and  in  the 
quantity  you  want? 

THE 

CLEVELAND  ^  TWIST  DRILL 

COMPANY 


NEW  YORK 


CLEVELAND 


CHICAGO 
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OILING 


TIIK  DRIVING  SHAFTS  are  oiled  by  the 
gravity  Kystem  from  oil  reservoirs.  The 
oil  is  strained  through  felt  pads  and  fed 
drop  by  drop  into  the  bearings  where  it  is 
continuously  circulated  by  endless  spiral  oil 
grooves  turned  in  the  solid  bushings. 
The  "V's"  are  oiled  by  light-weight  hard  fiber 
rollers  revolving  in  large  oil  pockets  in  the 
bed.  The  oil  is,  furthermore,  distributed 
by  diagonal  oil  grooves  planed  in  the 
planer  "V's." 

We  are  giving  the  valuable  distinctive  fea- 
tures of  GRAY  PLANERS  week  by  week. 
Write  for  our  fully  illustrated  catalog;  it 
tells  the  whole  story. 

THE  G.  A.  GRAY  CO. 

CINCINNATI,  OHIO 


'Planors 

Made  for  those 

who    want 

the  best 


Rigid  and  Accurate 

The  "Cleveland"  Open  Side  Planers 

will  handle  any  and  all  classes  of  work  equal  to  that  done 
on  any  planer  of  any  type. 

With     fewer     working     parts,     it     is     the 
SIMPLEST   PLANER   ON   THE   MARKET. 

All  gears,  in  drive,  except  bull  gear  and  its 
pinion  are  enclosed  and  run  in  oil. 

Almost  fool-proof. 

May  ice  send  you  a  catalog? 

CLEVELAND 

PLANER 

WORKS 

James  G.  Dornbirer 
Geo. w.  Ford 

3150-3152 
Superior  Ave^ 
CLEVELAND, 
OHIO,   U.  S.  A. 
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The  Story  of  the  Motor  Truck 
and  the  $o-tyxvvna'  Lathe 


No  motor  truck  manufacturing  equip- 
ment is  complete  without  its  Lo-swing 
Lathe  department.  We  can  cite  many 
motor  truck  factories  to  prove  it — where 
the  Lo-swiNG  is  making  big  savings  turn- 
ing special  rods  and  shafts.  Here  are  two 
motor  truck  parts  on  which  the  Lo-SWING 
outclasses  all  other  machines. 

The  propeller  shaft,  which  transmits  the 
power  from  the  engine  to  the  rear  axle,  is 
made  from  extremely  hard,  tough  steel. 
It  is  difficult  to  turn,  and  more  difficult 
to  finish  accurately.  It  is,  therefore,  a 
Lo-SWING  job. 

The  rear  axle  live  driving  shaft  is  an- 
other tough  piece  of  steel,  built  to  with- 
stand great  torsional  strains.  There  are 
several  shoulders  and  tapers  and  all  ^re 
turned  simultaneously  on  the  Lo-SWING. 
If  you  build  motor  trucks,  or  any  product 
with  shafts  having  several  diameters,  you 
must  have  the  Lo-swiNG  Lathe  if  you  are 
going  to  stay  in  the  game.  We'll  be  glad 
to  figure  production  estimates  on  your 
work  if  you'll  send  blueprints. 

"Get  the  Multiple  Turning  Habit." 

Fitchburg  Machine  Works 

FITCHBURG,  MASS. 

SOLD    DIRECT    BY    OUR    REPRESENTATIVES    IN    THE 
UNITED    STATES   AND    CANADA 
FOREIGN    AGENTS:     Allifil    MachlmTj-    Co.    o(   America,   3    Uiie    Pnul 
Dubois,   Paris,    fcir   Kmncc.    Switzerland   and    Italy.      Burk    &    nickmnn 
Ltd..    London,    BlrmlnKham,    Mnnihcstor.    Glaajtow.     The    P.    \V.    norne 
Co..  Toklo,  Japan. 


Photos  through  courtesy  Pierce-.lrrow  Motor  Car  Co., 
users  of  three  LO-SWIXG  Lathes 


Write  us  for 
the  LO-SWING 
booklet  anyhow. 
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BEST  SERVICE 


AN  be  secured  only  by  the 
use  of  tools  of  proven 
quality. 


The  superior  quality  of  NICHOL- 
SON FILES  has  been  known  to 
file  users  for  more  than  half  a 
century. 

This  superiority  has  been  brought 
about  by  the  use  of  highest  grade 
materials,  exclusive  methods  and 
an  intimate  knowledge  of  the  re- 
quirements of  file  users. 


Send  for  our  catalog  and  booklet  "File 
Filosophy".     They   will  interest  you. 

NICHOLSON  FILE  COMPANY 

PROVIDENCE  R.  I.,  U.  S.  A. 
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MODERN 


i?i 


With  your 
samples  and 
specifications 
before  us  we 
will  show  you 
how  the 


Grinding 

Machines  are 

most 

economical 

on  your 

particular 

work. 


FEATURES  of  MODERN  8"  x  30"  Self-Contained  Plain 
Grinding  Machines  are  economy  of  floor  space,  compactness, 
ease  of  operation  and  simplicity  of  mechanism.  All  operat- 
ing levers  are  concentrated  on  front  of  the  machine  within  easy 
reach  the  operator.  Nothing  extends  above  the  wheel  stand,  all 
mechanisms  are  contained  within  the  machine.  The  table  drive 
is  of  a  simplified  type  and  consists  of  a  single  unit  contained  in 
the  bed  of  the  machine.  The  Automatic  Cross  Feed,  which  is 
positive  in  its  action,  operates  at  either  or  both  ends  of  the  table 
reverse,  and  may  be  instantly  changed  to  any  feed  while  the 
machine  is  in  operation.  The  headstock,  a  combination  of  live  and 
dead  centers,  is  entirely  belt  driven,  the  driving  shaft  being  con- 
tained within  bed  of  machine.  This  drive,  in  addition  to  being 
powerful,  gives  an  absolutely  smooth  movement  to  the  work  and 
eliminates  any  possible  chance  for  chatter.  Machine  is  absolutely 
self-contained,  and  has  a  constant  speed  drive,  power  being  ap- 
plied from  a  lineshaft  by  a  single  belt,  or  by  motor  connection. 


MODERN  TOOL  COMPANY,  Erie,  Pa.,  U.  S.  A. 

Main  Office  and  Works:    Second  and  State  Sts. 


Chic&go  Office       32  N.  Clinton  St. 


N«wYorK  Office:     50  CKorch  St. 
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Maximum  Efficiency  is  the  Big  Idea  back  of  "MaxF"  Grinding  Wheels — 
thought  out,  worked  out,  tested  and  proved.  Results — better  grinding  wheels  for 
all  classes  of  work,  lower  costs  because  of  increased  efficiency,  and  the  elimination 
of  grinding  troubles  due  to  the  use  of  unsatisfactory  wheels. 

"MaxF"  Wheels  are  a  specialized  product,  manufactured  in  a  plant  fitted 
throughout  with  up-to-date  equipment.  They  embody  a  thorough  knowledge  of 
modern  grinding  requirements,  and  they  are  made  in  sizes,  types  and  grades  to 
meet  all  demands. 

If  "MaxF"  Wheels  are  new  to  you,  give  them  a  trial.  Our  engineers  will  con- 
sult with  you  at  any  time.  We  will  take  the  responsibility  of  selecting  the  right 
"MaxF"  for  your  work.    Just  tell  us  what  you  grind. 


SPRINGFIELD  GRINDING  COMPANY 

Factory  and  Sales  Dept..  CHESTER,  MASS. 
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For  Those 
Un-get-at-able 
Places — 


Those  inaccessible  corners  where  it  is 
necessary  to  drill  or  grind — a  U.  S. 
"Portable"  is  indispensable.  They  are 
big  time   and   money   savers   because 


Made   In   two  sizes. 
3  8"— 1  2". 


United  States  Portable  Electric  Tools 


often  eliminate  the  necessity  of  dismantling  machinery  or  equipment  to  make 
changes  and  repairs.  They  are  compact,  light  in  weight,  and  can  be  operated 
at  any  angle  or  in  any  position. 

The  motors  in  U.  S.  "Portables"  are  like  the  tools  themselves — first  grade. 
They  are  designed  to  give  the  greatest  possible  horsepower  in  a  small  space, 
thus  keeping  the  tools  light  and  handy,  yet  veiy  powerful.  Motors  are  air 
cooled.  Ball  bearings  take  the  thrust  on  the  chuck  spindle.  All  gears  are 
hardened  and  run  in  grease.    The  tools  ai-e  under  instant  control  at  all  times. 


There  are  many  other  inter- 
esting features  in  U.  S.  design 
and  construction  that  are  fully 
explained  in  our  catalog.  A 
copy    is  yours    for  the  asking. 


Made   In 
three  sizes. 


1 

THE  UNITED  STATES  ELECTRICAL  TOOL  CO. 


6th  Avenue  and  Mt.  Hope  Street 


CINCINNATI,  OHIO,  U.  S.  A. 


New  York   Office 
30  Church   Street,   New  York  City 

Chicago   Office 
5-)9    West    Washington    Boulevard 


STOCK    CARRIED    IN     BRANCHES 

St.   Louis  Office 
610   Commercial    Building 
Boston  Office  Detroit  Office 

12  Pearl   Street  2425  West  Grand   Boulevard 


Kansas    City    Office 

2541    Tracy    Avenue 

Philadelphia     Office 

The   Bourse 
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Oliver 


(uinMnr 


Favorites  Alike 
With  Operator, 
Foreman  and 
Shop  Manager 


B.  &  0.  Turret  Lathes  are  popular  all  along  the  line.  The  operator  likes  them 
because  they  are  quickly  set  up  and  easy  to  run.  Consistently  accurate  work  is 
assured  and  no  great  exertion  is  required  to  meet  production  demands.  They 
meet  with  the  foreman's  approval  because  of  their  dependability.  He  can  be  sure, 
when  he  puts  a  job  on  a  "Bardons  &  Oliver,"  that  it  can  be  done  right,  and  on 
time.  No  worry,  trouble  or  delay.  The  reason  for  the  manager's  0.  K.  is  obvi- 
ous; when  he  has  machines  that  are  continuous  producers  on  accurate  work, 
with  low  operating  cost,  small  maintenance  expense,  and  low  depreciation  he  has 
a  real  asset  and  a  sure  source  of  profit. 

Would  you  like  to  hear  the  story  in  detail  ? 

BARDONS  &  OLIVER,  Cleveland,  Ohio,  U.S.A. 
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UNION 

GROUND 

HOBS 


Before  ground  hobs  were  introduced,  a  frequent  and  justifiable  ob- 
jection to  bobbing-  gears  was  the  inaccurate  results  obtained,  due  to 
distortion  in  the  teeth  of  the  hobs.  Union  Ground  Hobs  have  re- 
moved that  objection.  These  hobs  are  ground  all  over  after  hard- 
ening. Any  inaccuracy  that  may  have  developed  in  hardening  is 
thus  removed.  We  are  able  to  harden  Union  Hobs  to  a  greater  de- 
gree of  perfection,  as  we  no  longer  fear  the  effects  of  distortion. 
These  hobs  turn  out  accurate,  smooth  running  gears. 

Another  big  feature  is  that  Union  Ground  Hobs  may  be  set  up  with- 
out reference  to  any  particular  tooth,  as  all  are  exactly  alike.  This 
is  a  point  of  economy,  as  the  hob  can  be  moved  along  successively 
until  the  entire  length  is  dull.  Our  "Book  of  Information,"  Edition  G. 
is  a  complete  reference  manual  on  cutting  tools.    Send  for  a  copy. 


Union 


Co. 

Athol,  Mass. 
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Automatic  Lathe 


The  Reed-Prentice  Automatic  Lathe 
is  designed  especially  for  turning  out 
a  great  variety  of  first  quality  repeti- 
tion work  at  record  speed. 

It  is  a  highly  specialized  machine  and 
yet  so  ingeniously  simple  in  its  oper- 
ation that  hardly  more  is  required 
than  an  attendant  to  supply  the  lathe 
with  stock  and  remove  same  when 
finished. 

The  Skill  and  Brains  are 
in  the  Design  of  the  Lathe 

Let  us  know  your  requirements  and 
we  will  furnish  production  estimates 
and  any  other  data  in  which  you 
may  be  interested. 


REED-PRENTICE  COMPANY, 

Selling  Agents:     Manning,  Maxwell  &  Moore,  Inc., 

DETROIT  PHILADELPHIA  PITTSBURGH  ^  t  ,  ,,.>r.  a,  vnuivT^nv  nn    „f   Ax.irnir  a 

„,,^„  . ,  ^  ^  .  X-  T^r.  .  »-^To,-.,^  ALLIED  MACHINERY   CO.  or  AMERICA 

BOSTON  BIFFALO  SAN   FRANCISCO 
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for  Repetition  Work 


MACHINING 
AUTOMOBILE  PARTS 

ROUGH  AND  FINISH  TURNING 
SHRAPNEL 

REPETITION  WORK  OF  EVERY  KIND 

HIGH  SPEED 
RECORD  PRODUCTION 


WORCESTER,   MASS.,   U  S.  A. 


119  West  40th  Street,  New  ^ Ork  City 

Paris.  Turin,  Zurich,  Petrograil 


CLEVELAND  CHICAGO  ST.  LOUIS 

XEW  HAVEN  SEATTLE  CINCINNATI 
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G&E 

Multiple 
Gear  Cutting 


In  this  operation  the  teeth  are  being  cut  in 
nine  gear  blanks  at  the  same  time.    Blanks  are 
314  per  cent  nickel  steel,  3%"  diameter,  134" 
face.     There  are  nineteen  6-8  pitch  teeth  to  each 
gear.    Three  arbors  hold  three  gears  each ;  three  cutters 
are  employed  to  do  the  work.    Production  is  nine  completed 
gears  in  30  minutes.    This  machine,  six  months  in  service,  is 
the  fourth  Gould  &  Eberhardt  Gear  Cutter  to  be  installed  bj'  the 
concern  that  furnishes  this  data. 

G&E  Gear  Cutters  will  prove  just  as  profitable  in 
your  plant.     Facts  and  Figures  on  request. 


ESTABLISHED  1033 


AUTOMATIC  GEAR  AND   RACK  CUTTING   MACHINERY 


NEWARK,  N.J.  US.A.^ 
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NOTICE 

TO  BALL  BEARING  MANUFACTURERS 


T^HE  automatic  and  other  essential  features  pertaining  to  tlie 
•■•  VAN  NORMAN  BALL-RACE  GRINDERS  are  fully  covered 
by  patents  in  the  United  States  and  Foreign  Countries, 

Manufacturers  of  Ball  Bearings  and  Ball  Bearing  Machinery  are 
hereby  notified  that  action  will  be  instituted  on  infringement  of 
the  following  United  States  Patents: 


Reissued  Patent  March  16,  1915-No.         13,892 

(Original  Patent,  July  7,  TJll— No.  l,l02,5oS) 
Patent  Issued       June       9,   1914  -No.  1,099,218 
Patent  Issued       Sept.    28,  1915— No.  1,155,176 
Patent  Issued       Nov.       2,  1909— No.      938,803 


The  patented  features  and  im- 
provements in  the 

Van  Norman  Automatic 
Ball-Race  Grinders 

have  resulted  in  the  highest 
perfection  of  quality,  with  re- 
duced cost  of  production,  in 
this  extremely  difficult  branch 
of  the  grinding  art. 


VAN  NORMAN 
MACHINE  TOOL  CO. 

Waltham   Avenue 
SPRINGFIELD.    MASS.,    U.   S.    A. 
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Cut  Your  Costs— "CINCINNATI  ELECTRICS"  will  do  it 


HAND  OR  BRtAST  DRILLS 
%".  %".  Vi".  %"  capacities. 
Weljfht  from  7  |K)uii(1»  up.  Ball 
and  tbru8t  bearings.  Gears  run 
In  grcnsi'.  Slnglf  anil  two 
BpcedH. 


TOOL  POST  GRINSEES 
'4  to  3  H.  I".  Weight  from  16 
founds  up.  Fre*  band  f#-**il, 
B««rlii0s  Bdjustsble  to  wt-ar. 
Horizontal  and  Tertlcal  feeds. 
I>ifrerent    tyiM-s    for   all   purposes. 


HEAVY-DUTY  DRILLS   AND   REAMERS 

■H"     to    L'lA"     l.-lipil.lli.  - 
SCOTCH    RADIAL    DRILLS 


HAND  AERIAL  GRINDER 
lu.r  ,  Uaiiiug  .iistiucs  or  Mirfa..- 
»ork  of  any  kind.  Made  In  four 
sizes,  '4  to  -2.  H.  P.  -Weiglit 
from  18  pounds  up.  Guarauteed 
for    hard    usage. 

Cincinnati 


SPECIAL  FEATURES 

Air  Cooled.  Ball  and  Thrust  Bear- 
ings. All  worhing  parts  hardened. 
Overload  Allowance.  Guaranteed 
Mechanically  and  Electrically 


BENCH  GEINDEE  OE  BUETEB 


Five  sizes.  I,,  to  3  H.  P.  Also 
r.  .lestal  Floor  Grinder  1  to  3 
H.  P.  Fully  enclosed.  fPlrt-  aiu) 
du?I  proof.      Hall    bearin^..^. 


Electrical    Tool    Company 

CINCINNATI,   OHIO 


FOREIGN    AGENTS:      England:     S.    Wolf   &    Co..    Tx>nd(.n.      Australia:     Tarko 
SocitMljMl    (it-niTal  de   Ilcpresfntaolones,   Msidri-J.      France;     It.    S.    St..kvi-^   A-    FiN 

New  YorK  Office,  50  CKvircK  Street 


Norway:  V.  Lowp: 


Warren  Hydraulic  Lathes 

Have  Unbreakable  Feed  Mechanism 


If   production 

interests  you, 

write. 


That  is  one  reason  why 
this  machine  at  the  plant 
of  the  Westing-house 
Electric  Co..  operating- 
on  eight-inch  shells,  has 
roughed  out  the  nose 
and  the  outside,  bored 
the  fuse  hole  and  cut  off 
the  open  end  in  twenty- 
two  minutes. 

The  Lombard 
Governor  Company 

Ashland,  Mass.,  U.S.A. 
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Are  You  "  Geometricized?  '^ 

Meaning— are  you  alive  to  the  possibilities  of  Geometric  Threading? 


Here's  a  photograph  secured  at  the  Wicaco  Screw 
&  Machine  Company's  plant  at  Philadelphia,  a  plant 
that's  been  "Geometricized"  for  the  past  ten 
years — a  plant  where  cutting  threads  is  one 
of  the  important  operations  and  where  every 
thread  is  cut  with  a  Geometric  tool.  The  picture 
shows  one  of  the  Wicaco  operators  at  work 
on  a  5000  thumb  screw  order. 


^ 


rn: 


W 


It  takes  him  just  four  minutes  to  machine  one  of  the  screws  complete.  The  shortest 
part  of  the  job  is  cutting  the  thread  with  a  Geometric  Die  Head,  and  a  clean,  ac- 
curate, finely  finished  thread  it  is. 

Manufacturing  plants  of  every  description,  in  all  parts  of  the  countiy — government 
arsenals  included — are  using  Geometric  Tools.  You  will  eventually,  why  not  make 
the  start  now? 

Geometric  Die  Heads  and  Geometric   Collapsing 
Taps    are  cost  saving  tools — ask  us  to  prove  it 

THE  GEOMETRIC  TOOL  COMPANY 


NEW  HAVEN,  CONN. 


Chicago  Office  :  545  We«t  Washington  Boulevard 


REGULAR  AGENTS.  Tlii-  Oluis.  A.  Stn-lllig.r  To..  I>otn>lt.  MU-h.:  Hill.  C!»rko  *  Co..  Inc.  ItoatOD;  VandTok  Churcblll  €«..  N>w  Tork  «nil 
I'hilaililiililu;  Uivwu  &  Zortmnn  Machlnerj-  Co..  PIttaluirich,  Pa.:  Thp  E.  A.  KlnwT  Co.,  CInclnuatl.  O.;  Stroos.  Carlisle  A  Hamnionil  Co.. 
I'livilnnd.  O.  PACIFIC  COAST:  Grucral  Maclilnor.v  &  Supply  Co..  San  Fnnrlnco.  C«l.:  Perinc  Mchv.  Co..  Inc..  Si-«ttle.  \Vi«h. 
CANADA:  The  A.  R.  WJlUnms  Mnclilnor.T  Co..  I.lil.,  Toronto.  WInnlpi'f;  and  St.  John.  X.  B.:  Williams  tc  Wilson.  Ltd.,  Montreal.  FOREIGN 
AGENTS:  Olias.  Churehlll  &  Co..  Ltd..  Ix>ndon.  BlnulnRhani.  Manehcsler.  Newea«tle-on-T)rn».  Glasgow.  Alfn><l  H.  Schutte.  Cologne.  Herlln. 
lini^sils.  Paris.  Xlllan.  Bareelonn,  Hllbno.  I.lslion  nii<l  IVIrcnrrnd.  ll..ii,iiiwfrV;  F,ni«t  Kmnso  ft  Co..  Vienna  V.  I,owener'«  Maskinf<>rr»lni"c 
S\.ri,-  Uohu.  Norway.  Itevan  \  F..l\vanls  I'tv..  I.t.l..  M,n.,„iii„  ,  ,.ii.l  Wljii.-  .v  l;.i.  ^il:,.v  An-irAh:i.  Al~.  •.11  i,i:i>,,,fn.  t„r..r»  ,.'  s.  r,,. 
M.i.liln.'^   ulul    Turret    Ijtli,>. 
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Heald  Internal 
Grinding 


On  Which  the 

Actual  Limit 

is  only 

0.0001" 


J 


f 


Machining  or  grinding  actually  held  to 
0.0001  part  of  an  inch  limit  is  extremely  rare 
even  in  these  days  of  close  work.  Many  times 
you  will  be  told  work  is  within  these  limits 
when  as  a  matter  of  fact  it  is  nearer  0.0005  inch.  But  at  the  North  East 
Electric  Company's  plant  in  Rochester,  N.  Y.,  through  whose  courtesy  this 
photograph  was  taken,  the  limits  on  this  grinding  job  actually  are  plus  or 
minus  0.0001  inch.  The  sketch  shows  the  job,  the  grinding  of  a  hole  in  a 
3M2  Pe''  cent  nickel  steel  heat-treated  sprocket  used  on  an  electric  starter. 
There  is  0.005  inch  of  stock  to  come  out,  and  production  is  over  300  pieces 
in  eight  hours. 

In  working  down  to  this  close  limit  the  gages  do  not  last  over  two  weeks  be- 
fore they  are  worn  down  too  small  for  use.  In  spite  of  the  fact  that  the 
work  is  held  so  close,  this  Heald  Machine  is  giving  excellent  satisfaction — 
as  are  the  four  other  Heald  Machines  working  on  electric  starter  parts  in 
this  plant. 

Your  grinding  cannot  be  too  accurate  to  be  handled  in  a  Heald  Grinder. 
Catalogue  shows  both  Internal  and  Cylinder  Grinders.    Send  for  a  copy. 

THE  HEALD  MACHINE  COMPANY 


■BRANCHES- 


20  NEW  BOND  STREET 

CHICAGO,  24  So.   Jefferson   St.  ^ 

DETROIT,    303    Majestic    BIdg.  ^ 

DOMESTIC   AGENTS:     rrcntisa  Tool   &  Suiilil.r   Co.,    New    York,    Itostoll.     S 
Usher  L'onil)uuy.   Ltis  AliBflf-'s,   Cal.      EcclCB  &   Suilth,   Sun   l-'ninelsfo,    Cal. 
Italy,   France.   Ilelfflum,  Swit2erlantl,  Spntn  ami  rortuiral.     Ludw.  Loewe  & 
Willi.   Sonesson   i    Co.,    Ltd.,    Sweden,    Denmark    and    Norway.      Post  Tan  . 


WORCESTER,   MASS. 

CINCINNATI,  602  Provident   Bank   Bidg. 
CLEVELAND,  710   Engineers   BIdg. 

yraiuse.  Itovhester,  Buffalo.  Scranton.  SmlthUootli- 
FOBEION  AOENTS:  Alfred  Herbert.  Ltd..  Ensland. 
Co..  Germany  and  Austria.  P.  W.  Home  Co.,  Japan, 
ier  Burjf  iV  Co..    Itottcrdam,   Holland. 
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How  WouldYou  Hold 
104  of  These  Pieces? 


This  is  what  we  call  a  "real" 
magnetic  chuck  job.    It  consists 
of  holding  104  needle  pointing 
dies  at  once  while  the  operation 
of  grinding  on  one  side  is  being 
performed.     They  are  ground 
on  four  sides  in  this  manner, 
and  the  time  saved  bv  the  use 
of    the    Heald    Mag- 
netic Chuck  is  almost 
beyond  calculation. 
Can  you  conceive  of 
holding  them  one  at 
a  time,  since  they  are 
little  blocks   of  steel 
appro.ximately    •'a 
inch    square,    and 
grinding    them    that 
way  ? 

Grinding  these  dies 
on  four  sides,  accu- 
rate, smooth  and 
square,  104  at  a  time, 
consumes  only  about 
three  minutes  each. 
Remarkable    timel 


:f^ 


One  Good 
Way  is  on 

a 

HEALD 

Magnetic 

Chuck 


THE  HEALD  MACHINE  COMPANY 


CHICAGO.  24  So.  Jefferson  St 
DETROIT.   303    Majestic    BIdg 


-< BRANCHSS- 

.\lfrid  noriiort.  Ltd.,   England,  Italy,  France.  Swltitorlaii.l. 


hise  dies  are  used  for  mak- 
ing knitting  needles  at  the  fac- 
tory of  the  Page  Needle  Com- 
pany,   Chicopee    Falls,    Mass. 

Note  also  the  Heald  Demag- 
netizer  on  the  bench,  the 
operation  of  which  consists 
merely  of  turning  on  the  elec- 
tric current  and  wiping  the 
parts  to  be  demagnetized 
across  the  top  of  the  demag- 
netizer.  Could  anything  be 
more  simple? 

The  holding  power  of  Heald  Chucki  ia 
remarkable.  They  are  used  succe»- 
fully  for  milling  at  well  a>  grinding. 
We  will  gladly  tell  you  more  about 
their  adaptability  to  your  work  if  you 
will  let  us  know  its  nature. 

20  NEW  BOND  STREET 
WORCESTER,   MASS. 

CINCINNATI,    602    Provident    Bank    BIdg- 
CLEVELAND,  710  Engineer*   BIdg. 

i-  Co.,   J.ii.iin.      Post   van  dor  Biinr  *   C■^..    IlottCT- 
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CARD  TOOLS 

Fully  Guaranteed 

If  they're  CARD  taps  and  dies,  you're  using  just  what  hundreds 
of  other  manufacturers  have  adopted  exclusively.  CARD  Tools 
have  been  found  to  give  greatest  satisfaction,  often  under  seem- 
ingly impossible  conditions. 

CARD  Taps  and  Dies  are  fully  guaranteed.  You  are  assured  of 
more  than  ordinary  service  from  them — they  will  do  everything 
a  thoroughly  good  tool  should  do. 

CARD  Service  is  at  the  disposal  of  every  machinery  manufac- 
turer. If  you  are  not  getting  the  right  results  from  your  taps  and 
dies  and  you  find  difficulty  in  knowing  "why,"  put  it  up  to  CARD 
Service  to  answer.  We  will  cheerfully  recommend  the  proper  tap 
or  die  to  use.  All  we  ask  you  to  do  is  to  try  CARD  Tools.  There's 
a  big  difference  in  the  quality  and  quantity  of  service  CARDS 
give  and  the  service  you  may  now  be  getting. 

Write  for  a  copy  of  new  Catalog  28. 

S.  W.  Card  Manufacturing  Co. 


MANSFIELD 


York  Office.  62  Reade  St  MASS.,    U.  S.  A. 


hiison,  Christlnnla;  I!.  S.  Stokvis  &  Zonen.  Ltd..  Rotterdam:  R.  S.  Stokvls  &  FUs,  Brossels:  Andrews  & 
(JiyirKc  Yokoliania.  Toklo.  Osaka:  J.  Lamberdir  &  Co.,  Geneva:  R.  n'.\nlienao.  Barri^Ioiia.  Spain;  Arthur 
Ka.vser.    Herlin    S.    W.    08.    Oranionstr..    12C.    Oormany. 
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NEW,  NOVEL  AND 
INTERESTING 

The  New  Slocomb  Combined  Catalogue 
and  Measuring  Book  No.   15 


Standard 
Screw 
Thread 
Micrometer 


THIS  catalog  is  now  ready. 
It    supersedes  all   other 
editions,     and    shows    some 
new  tools. 
Prices  have  been  revised. 

The  Measuring  Book  has  con- 
siderable new  and  interesting 
matter — besides  something 
about  micrometers  ne\er  be- 
fore published.  A  copy  is 
yours  for  the  asking. 

J.  T.  Slocomb  Co. 


I  r^v^^   Vb^^*     5^p^.        COUPON 

t         ^.-ttO    ^  ^  Rhode  Uland 

0**'  ^  Plf«.e  send  a  copy  of  your 

/  CalaloKue  No.   IS. 


Providence 


Rhode  Island 


FOREIGN  AGENTS:  Uoprosi-nt.Ttlvo.*  In  KngliHid. 
>  Ikis.  I  liiirolilLl  i  Co.,  Ltd..  London.  nirnilnBhani, 
M;in. Ill  stir.  Sowcnstleon-Tyne  and  niasRow. 
Itrprrsftitntlves   In    Germany    and    Austria-Uuncary, 
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J.  N.  LAPOINTE 

Keep  that  Name  in  Mind  in  Connection  with 

BROACHING 

It  means  economy  and  clean  cut  work — freedom  from  the  many  problems  that 
confront  users  of  ordinary  broaching  machines — ability  to  handle  a  wider  range 
of  work  by  broaching.  We  originated  the  modern  broaching  system  and  devel- 
oped our  machines  to  meet  the  requirements  of  modern  practice. 
The  machine  above  is  typical  of  the  efficient  design  of  the  J.  N.  Lapointe  Co.'s 
line.  The  No.  3  Double  requires  but  one  operator,  and  practically  doubles  the  pro- 
duction. The  machine  is  arranged  so  that  one  spindle  can  be  disengaged  and  the 
machine  can  be  run  as  a  single  machine.  It  also  contains  many  other  patented 
features.  The  stroke  can  be  set  to  any  length  and  can  be  operated  from  either 
side  of  the  machine. 


f] 


If  you  have  difficult  broaching  problems  get  in  touch  with 
us.      Our    experience    as    specialists    is    at     your     service. 


The  J.  N.  Lapointe 
Company 


This  is  the  kind  of 
work  our  broaching 
machines  accom- 
plish. It  isn't  ordin- 
ary work  either. 


t 
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inFmiriiiciiiiiiiiiiiiiiiitiiiiiiiii: 


TOOL 


SHIELD  BRAND 
MILLING  CUTTERS 

WITH  WIDE-SPACED  TEETH 

THESE   are  high   efficiency  Cutters 
for   high -power    milling   machines. 

They  are  specially  designed  to  increase 
production,  and  for  this  purpose,  they 
should  be  used  in  your  shop. 

We  make  them  in  all  styles  and  sizes. 
Wrtte    for    further    tnformatton 

The  Standard  Tool  Co. 

CLEVELAND-SIXTH  CITY-U.  S.  A. 


New  York  Store  at       -        -        - 
Chicago  Store  at      -        -        - 

London— C.   W.   Burton,    Ortffltlll  U   Co. 
OencvA — J.     Lamb«»rcior    &     Co. 
CoponhiLKon — Nioiistat-dt  Sc  Co. 


94  Readc  Street 
552  VV.  Washington  Blvd. 

Farit — Burton  FilB. 

tisftfls — Honore    Dpmoor    &     Cio 

Tokyo— F.  W.  Homo 
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The  Chasers  are  held  to  their  work  in  the 
Hartness  Automatic  Die 


THPU8T  ON  CAM 


The  faults  of  taper  threading,  stiff 
action  and  undue  wear  of  mechanism 
in  a  die  holder  are  due  principally  to 
improper  provision  for  resisting  the 
thrust  of  the  chasers. 
The  proper  place  to  support  the 
chasers  is  directly  over  the  cutting 
edge.  This  is  where  the  closing  cam 
should  take  its  bearing,  and  this  is 
where  it  does  take  its  bearing  in  our 
die  holder.  See  illustration.  It  then 
makes  little  difference  whether  or  not 
the  rear  end  of  the  chaser  tips  up  un- 
der the  pressure  of  the  work.  The 
front  end,  which  is  the  cutting  end,  is  held  closely  to  size.  A  closing  cam  applied  to 
the  rear  face  of  the  chaser  is  not  in  good  position  for  maintaining  the  diameter 
throughout  the  length  of  the  cut. 

JONES  &  LAMSON  MACHINE  CO.,  irSv^^rT^^ckSR^n^^'^^'o^riXt 

DOMESTIC  AGENTS:  noyer-Campbell  Co..  Detroit,  Mich.;  E.  I-.  Essley  Moby.  Co..  Chicago,  111.;  Robinson.  Gary  &  Sands  Co..  St.  Paul.  Minn.; 
Carcv  Mchv.  *  Supply  Co..  Baltimore,  Md.;  BarwoodRlebards  Mcby.  Co..  The  Bourse,  Pblladelpbla,  Pa.;  Machinists'  Supply  Co..  Pittgburgb.  Pa.; 
The  E.  A.  Kiiise.v  O)..  Cincinnati.  O.;  The  E.  A.  Klnsev  Co.,  Indianapolis,  Ind.;  Paclflc  Tool  &  Supply  Co.,  San  Francisco,  Cal.;  The  W.  M. 
I'attl.son   Sui>iily   Co.,    Cleveland,    Ohio.     FOREIGN  AGENTS:     F.   Auberty  &   Co..   91    Hue  de   Maubeuge,    Paris.   France;    M.    Koyemann,    Oharlotten- 

strasse   112,   Uusseldorf,   Cermany;   McPherson's  PtT..    Ltd.,   .Melbourne.     Australia. 


OHIO  PLANERS 

Heavy  Pattern  Several  Sizes 

Plain  or  Reversing  Motor  Drive 

Latest  designs  in  metal  planing  machines.  Built 
for  accurately  machining  the  heaviest  classes 
of  work  at  the  maximum  capacity  of  high  speed 
steel  tools.  Powerful  machines,  yet  simple  and 
economical  to  operate. 

OHIO  PLANERS— Built  for  30  years  on  a  Qual= 
ity  basis— now  Better  than  Ever.  Let  us  send 
complete  description. 

THE  OHIO  MACHINE  TOOL  CO. 

KENTON,   OHIO,    U.  S.  A. 
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Fox  Monitor  Turret  Lathes 

WITH  FRICTION  HEAD 


jiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiioiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiaiiiiiiiiiiiiiiiiHii^^^ 


Fast,  Accurate  Machines  for  General  Brass  WorK 


FOR  rapid,  accurate  production  of 
general  brass  work,  variety  of  work 
handled,  large  number  of  possible  com- 
binations, capacity,  range,  economy  and 
convenience,  Fox  Monitor  Turret  Lathes 
have  no  superiors  and  few  equals. 

The  Chasing  Attachment  is  heavy,  true, 
and  is  so  arranged  that  right  or  left 
threads  may  be  cut  without  changing  the 
leader,  and  taper  threads  may  also  be 
chased.  When  not  in  use  it  may  be  placed 
entirely  aside.  The  Turret  is  provided 
with  hand  longitudinal  and  cross  feeds, 


is  also  equipped  with  longitudinal  feed, 
in  either  direction,  by  power  and  is  fitted 
with  Taper  Attachment  so  that  taper 
holes  may  be  bored  or  taper  work  turned 
by  turret  tools.  The  entire  Turret  is 
gibbed  and  dovetailed,  which  gives  it  a 
rigidity  that  could  be  secured  by  no  other 
method  of  construction. 

Fox  Monitors  will  meet  any  brass  lathes 
in  the  market  in  point  of  design,  produc- 
tion and  capacity.  Why  not  give  them  a 
chance  to  prove  it  in  your  shop?  Send 
for  catalogue. 


The  Springfield  Machine  Tool  Co. 

631  SoutHern  Avenue,  Springfield,  O. 

MANUFACTURERS     OF     SPRINGFIELD     LATHES     AND     SHAPERS 


MACHINERY 


BECKER 

CONTINUOUS 

Increased  Production  600% 

A  similar  case  presented  itself  in  the  manufacture  of 
these  malleable  iron  Fan  Brackets.  This  manufac- 
turer too,  was  satisfied  with  his  production  until  we 
showed  him  the  possibilities  of  continuous  milling. 
He  tried  it.  Now  one  Becker  Continuous  Milling 
Machine  finishes  as  many  brackets  as  six:  of  the  hori- 
zontal machines.  The  experience  of  these  manufac- 
turers indicate  money  saving  production,  increasing 
possibilities  for  you.  You  are  decidedly  the  loser  if 
you  fail  to  investigate  them.     Write  us  to-day. 

BECKER   MILLING 


HYDE  PARK 


AGENTS:  Manning.  Maxwell  &  Moore.  Inc..  New  York. 
Phll.idelphla.  Pittsburgh.  Chicago,  St.  Louis.  San 
Francisco,    Seattle.    Milwaukee    and    Cincinnati.      H.    B. 
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MILLING 


MILLING 


Increased  Production  400% 

When  the  manufacturer  of  these  Ignition  Brackets 
finished  them  on  horizontal  milling  machines,  his  out- 
put was  135  pieces  per  machine  in  a  9-hour  day.  He 
considered  that  good  production  until  he  heard  of  the 
Becker  way.  He  decided  to  try  Becker  Continuous 
Milling,  with  the  result  that  his  daily  output  jumped 
to  540  pieces  per  machine— just  four  times  as  great. 
Needless  to  say  he  is  now  a  Becker  enthusiast. 

MACHINE  COMPANY 

Slate,   Hartford.   Conn.      National   Supply  Co..   Toledo,   O.  Ik.  M     A.     r^  r-^  w    t         j"^  * 

Selson    KnslneerlnK    Co..    Ltd..    London.      Schuchardt    &  |\/|    A    WW  IT         W  A 

Schutte.   Berlin.     Allied  Machinery  Co.  of  America.  Parle.  XW M  JTt^  Kj  t^  m  j        ^^  •     tj  »     .T^  m 
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Economical 
Accuracy 

Work  finished  to  Taft- 
Peirce  Gauges  is  accu- 
rate— that  goes  with- 
out saying.  But  aside 
from  that,  there  is  the 
advantage  of  having 
every  piece  in  the  lot 
exactly  similar — all 
positively  inter- 
changeable. A  man 
would  experience 
great  difficulty,  would 
lose  much  time,  trying 
work  and  holding  it  to 
close  limits  with  a  cali- 
per. With  Taft-Peirce 
Gauges  this  is  accom- 


We  make  a  full 
line  of  time-sav- 
ing tool  room 
specialties. 
Catalog  "B" 
describes  them. 
May  we  mail 
you  a  copy ? 


plished  quickly,  posi- 
tively and  surely. 

These  gauges  form 
permanent,  accurate 
standards  for  w^ork. 
No  argument  between 
workmen  and  inspec- 
tors over  sizes — work 
fits  the  gauge  or  it 
doesn't,  and  is  right  or 
wrong  accordingly. 
Taft-Peirce  Gauges 
stay  right.  Heavy, 
ribbed  construction 
prevents  springing, 
and  they  are  made  to 
hold  their  original  ac- 
curacy for  a  long  time 
even  in  the  hardest 
service. 


THE  TAFT-PEIRCE  MANUFACTURING  CO. 

WOONSOCKET,  RHODE  ISLAND,  U.  S.  A. 

NEW  YORK:  233  Broadway  DETROIT:   1311  Majestic  Building 
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TON 


Rcsidcicd 


<cgut< 
raoc  I 


Tisoe  Mark 


Six  Minutes 
is  the 

Sawing  Time 
for  this 
5y2-inch  Bar 
on  the 
Inexpensive 
Newton 
No.  197-C. 


THE  Eclipse  Machine  Company, 
Elmira,  N.  Y.,  maker  of  the  famous 
"Eclipse"  and  "Morrow"  Coaster 
Brakes,  uses  a  Newton  Cold  Saw  for  cut- 
ting up  the  stock  which  goes  into  these  and 
other  devices. 

Most  of  this  stock  is  of  fairly  large  di- 
ameter— the  SVi.'"  steel  bar  shown,  for  ex- 
ample— cut  into  short  lengths.  For  this 
purpose  the  No.  197-C  Newton  is  an  ideal 
machine.  Motor  drive  makes  it  a  complete 
unit  in  itself  and  the  operator  need  not  be  a 
skilled  hand,  since  all  Newton  Saws  are 
easy  to  run  and  keep  in  order.  The  time 
for  cutting  this  particular  5V2"  steel  bar  is 
6  minutes — and  other  sizes  are  cut  at 
equally  profitable  rates  in  the  Eclipse  shops. 


NEWTON  MACHINE  TOOLWORKS,  Inc. 


23rd  and  Vine  Streets 
PHILADELPHIA,  U.  S.  A. 


Our  No.  197-C  is  a  small, 
inexpensive  machine,  but 
a  most  profitable  tool  for 
many  purposes,  as  its  rate 
of  output  is  truly  remark- 
able in  proportion  to  its 
first  cost. 

Other  sizes  and  kinds  with 
capacity  for  rounds  up  to 
24"  diameter,  I-Beams  up 
to  30". 
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Cleveland  Automatics 


Promise  and 
Performance 


Cleveland  Automatic 
Machine    Company 

Cleveland,  Ohio,  U.S.A. 

EASTERN  REPRESENTATIVE:  J.  It.  AiicUTson. 
1111  Cowan  Av.-..  Mt.  Airy.  I'liilu.lolpliiii.  WESTERM 
REPRESENTATIVE:  lliTbert  K.  Nuiin.  r.l!r.  W.'st 
WHsliiiiKlcn  St..  Chleago.  FOREIGN  REPRE- 
SENTATIVES: Chiia.  Churchill  &  Co..  I.til..  Lon- 
don, Maiu-hi-8t<T.  Jllrmliifrham.  Ntnvonatk- on-T.vnp 
ttud  Glasgow. 


Very  often  the  prospective  buyer  of  an  automatic  is  con- 
fronted with  alluring  promises  of  large  output.  Under 
ideal  conditions  and  with  expert  operators,  such  output  is 
possible.  But  such  promises  are  deceiving,  in  so  far  as 
they  cannot  be  maintained  under  normal  shop  conditions. 
No  allowance  is  made  for  changing  jobs,  no  account  is  taken 
of  the  time  lost  through  complicated  mechanism,  difficult 
camming  and  tooling. 

What  we  promise,  a  CLEVELAND  can  do — all  the  time. 
We  claim  that  an  operator  of  ordinary  ability  can  produce 
a  consistently  good  output;  that  he  can  change  jobs  on  a 
CLEVELAND  in  from  one-half  to  three  hours  on  90  per 
cent  of  his  work. 

We  know  that  the  CLEVELAND  will  stay  on  the  job,  and 
is  good  for  years  of  continuous  service.  The  repair  man 
will  have  less  to  do  with  a  CLEVELAND  than  with  any 
machine  you  own.  The  experience  of  scores  of  satisfied 
users  will  back  up  this  statement.  The  CLEVELAND  is, 
first  of  all,  a  machine  of  performance.  What  it  has  done 
for  others  it  will  do  for  you.  Let  us  tell  you  why  so  many 
manufacturers  find  it  a  big  profit  maker. 
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10  Miles  of  VIM  Leather  Belt  for 
Jones  &  Laughlin  Steel  Co. 


npHE  two  rolls  in  the  center  of  photograph  are  for  a  10- 
■^  inch  Skelp  Mill  drive  designed  by  Morgan  Construction 
Co.,    Worcester,    Mass.,    for   Jones  &  Laughlin  Steel   Co., 
Pittsburgh,  Pa. 


One  belt  is  125  ft.  long, 
3-ply  thick,  60"  wide, 
and  the  other  is  65  ft. 
long,  2-ply  thick,  60" 
wide,  both  to  work  over 
the  same  driving  pulley. 
The  former  belt  trans- 
mits 1400  H.  P.  and 
weighs  1865  lbs.,  nearly 
a  ton,  while  the  latter 
transmits  600  H.  P.  and  weighs 
650  lbs. 

The  roll  on  the  left  end  is  1461/2- 
foot  two-ply  VIM  Belt  34  inches 


"The  Belt  that  puts  the 
pull  in  the  pulley" 


wide,  and  the  one  on  the 
right  is  118-foot  two-ply 
VIM  Belt  48  inches 
wide.  The  four  belts  re- 
quired 485  French  steer 
hides,  the  equivalent  of 
52,800  ft.  (10  miles)  of 
1"  single  belting.  While 
the  goal  of  the  VIM 
Shop  is  quality  and  not 
"miles  per  day,"  this  shipment  is 
an  example  of  our  facilities  for 
quantity  of  quality  belting.  One 
VIM  Leather  Belt  will  win  you. 


Since  1865 


E.  F.  HOUGHTON  &  CO. 


Puhltshers  of  The  HO  UGH  TO  \  [.ISE 


Third  and  Somerset  Streets 


Philadelphia,  U.  S.  A. 


NBW  TOUK  IIAUTI-OUI.  lUFPAI.O  riTTSnfRGH 

nOSTO.N  SYIUlCUSE  IIAI.TIMOKE  CLEVELAND 

EnglniKl  and  Wales:     Edgar  Vaughan  A   Co..    Ltd..    niruilnghain.    England.     S.x>tland: 
Spain:    La    .Ma<|ulnarla    Anglo-Americana.    Uarcelooa. 


CINCIXNATI  8T.    LOrLS 

KETROIT 
las.  S.  Crawford  &  Sou,  Olmagow. 
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The  Bethlehem  Steel  Company 
Uses  150  Steinle  Turret  Lathes 


A  formidable  battery  indeed — one  that  enables  the  Bethlehem  peo- 
ple to  turn  out  projectile  work  on  contract  time.  An  order  for 
150  machines  from  a  firm  like  that  is  evidence  of  the  ability  of 
the  Steinle  Full  Swing  Turret  Lathe  to  meet  exacting  production 
requirements  under  unusual  conditions.  It  is,  in  fact,  an  ideal 
tool  for  projectile  work.  Strongly  built  and  exceptionally  powerful. 
A  pacemaker  that  piles  up  substantial  profits  and  makes  prompt  de- 
liveries possible. 

Another  big  point:  Fitting  a  Steinle  Lathe  for  projectile  work  in 
no  way  interferes  with  its  capacity  as  a  general  manufacturing  ma- 
chine. That's  important.  The  Steinle  is  no  single-purpose  war  in- 
vestment. It  is  a  standard  machine,  long  famous  as  a  consistent 
producer — it  is  a  long-time  investment  that  will  pay  big  dividends. 
For  the  present  rush  and  for  future  expansion,  we  can  show  you 
where  this  machine  will  fill  a  real  need  in  ycnir  shop.  Write  us 
about  it. 

Among  Other  Prominent  Users  of  Steinle   Turret  Lathes 
for  Projectile  Work  are 


Crucible  Steel  Co.  of  America 
Washington  Steel  and  Ordnance  Co. 
Westinghouse  Electric  &  Mfg.  Co. 


The  John  Inglis  Co.  (Canada) 
Coburg  Steel  Co.  (Canada) 
The  Krupp  Co.  (Germany) 
The  Frankford  Arsenal 
The  Watervliet  Arsenal 
The  Watertown  Arsenal 


STEINLE  TURRET  MACHINE  COMPANY 

MADISON,  WISCONSIN,  U.  S.  A. 
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A  BETTER  DAY'S  WORK 

After  several  years'  steady  service,  the  Universal  Hollow-Hexagon  Turret  Lathe 
turns  out  a  better  day's  work  on  hubs  for  gas  tractor  front  wheels  than  any 
other  machine  in  the  plant  of  the  J.  I.  Case  Threshing  Machine  Company — and 
within  exceedingly  close  limits. 


The  hubs  are  6  7-8"  across  the  flange, 
4  9-32"  long — machined  on  all  outer  sur- 
faces and  inside  one  end  for  bearings.  The 
limit  on  the  flange  is  0.004";  on  thread, 
0.001";  in  bearings,  0.001". 


The  Universal  Hollow-Hexagon  Turret 
Lathes  turn  out  a  better  day's  work  because 
they  take  two  cuts  at  one  time — face  or 
undercut  or  form  with  the  carriage  while 
boring  or  turning  with  the  turret. 


Write  for  descriptive  literature  explainiiip  many  advantages. 

The   Warner   &    S^vasey    Company 

CLEVELAND,  OHIO,  U.  S.  A. 

TVflliET  LATHES— TURRET  SCREW  MACHIXES— BRASS  WORKIXG  ilACHIXE  TOOLS 

Now   York   OlBco — Singer  BWg.  Boston  Ofllco — OIItct  Bldg.  Buffalo    Onco— Iroquois    Bldg.  Detroit   Offlcc — Ford    Bldg. 

Chicago  Oaioo  and  Show  Booms — U1S-G:!2   Washington    Bird. 

FOREIGN  AGENTS:  Chns.  Churchill  &  Co..  Ltd..  london.  Birmingham.  Manohciitrr.  Newcastle  on  Trne.  and  Glasgow.  Schuchardt  & 
Soluitle.  Rcrlin.  Vienna.  Itndapest.  Petrograd.  Stockholm,  Copenhagen.  Shanghai  and  Tokto.  Alfred  H.  Schnttc.  Cologne.  Brussels. 
T.lcKe.  Milan.  lUUmo  and  Itnreelona.  Benson  Brothers.  Sydney.  A.  Asher  Smith.  Sydney.  A.  It.  Williams  Machinery  Co..  Ltd.. 
Torouto,  St.  John,   Winnipeg  and  Vancouver.     Williams  &  Wilson.   Ltd..    Montreal. 
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The  "New  Britain"  Six- 


The  "New  Britain"  Auto- 
matic Screw  Machine  has  a 
20  per  cent  advantage  over 
its  5-spindle  predecessor  and 
a  50  per  cent  advantage  over 
4-spindle  machines,  because 
it  h^s  six  spindles.  That 
means  more  end-working 
tools  can  be  used  on  this 
machine  than  on  any  other. 
And  here's  actual  proof  of 
the  big  saving. 


THE  NEW  BRITAIN  MACHINE 


J 
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Spindle  Screw  Machine 


This  particular  machine  was 
installed  at  one  of  Con- 
necticut's largest  metal  work- 
ing factories,  alongside  a  room- 
full  of  machine  of  other  makes. 
It  has  been  running  continu- 
ously for  a  year  and  a  half  on 
the  same  job — the  one  we  show 
in  the  sketch.  It  is  a  ferrule, 
made  of  cold-rolled  steel, 
length  1%"  and  greatest  di- 
ameter %". 

The  operations  are : 

Ist  — rough  form  and  drill  with  %"  drill. 

2nd — finish  form,  drill  small  hole  part  way. 

3rd  — finish  drill  small  hole. 

4th  — ream  the  7-degree  taper. 

5th  — cut  off  the  stock. 

6th  — feed  the  stock  to  stop  for  new  piece. 

The  total  machining  time  for 
this  part  is  just  47  seconds. 
The  average  production  per 
day  of  ten  hours  is  625  pieces. 
The  best  former  production  on 
four  or  five  spindle  machines 
was  525  pieces. 

The  moral  is  plain.  More  end 
working  tools  mean  higher  pro- 
duction when  everything  else 
is  equal,  and  other  things  are 
more  than  equal  on  "New 
Britain"  Automatics.  Upkeep 
is  almost  nil.  Tool  maintenance 
is  low  because  tools  are  rigidly 
supported.  On  this  job  we've 
just  cited,  the  forming  tools  are 
ground  at  intervals  of  three 
days.  And  look  at  the  size  of 
the  forming  chip  the  operator 
is  holding. 

It  would  pay  you  to  investi- 
gate the  money-saving  possi- 
bilities of  the  "New  Britain" 
on  your  particular  work.  Are 
3''0u  ready  to  be  "shown"? 


"V 


A^  -. 


—\% r   :• — %- 


Over-all  length  .  .  1  \ 
Greatest  diameter      >'4 
Production   625   in  ten 
hours. 


COMPANY,  New  Britain,  Conn.,  U.S.A. 
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NOVO 
STEEL 

NOVO 
SUPERIOR 

INTRA 
STEEL 


ESTABLISHED 


SINGE  1837 


H.  BOKER  &  CO.,  Inc. 

formerly 

HERMANN 
BOKER&CO. 


WE  wish  to  assure  our  trade 
that  the  firm  of  H.  Boker 
&  Co.,  Inc.,  represents  the 
identical  pohcies,  the  same  grades 
of  steel  and  specialties  and  is 
conducted  by  the  same  man- 
agement as  formerly  under  the 
of 


101  Duane  Street 

New  York 

HERMANN  BOKER 

CHICAGO                           MONTREAL 

&CO. 

CLEVELAND                    BOSTON 
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Helping 

Uncle  Sam 

Prepare 

There's  plenty  of  work  for  the 
Dill  Slotter  in  Uncle  Sam's  pre- 
paredness plans,  not  only  in  the 
government's  own  plants,  but  in 
the  contractor's  shops  as  well. 
The  accompanying  photo  shows 
one  of  the  latter,  used  for  ma- 
chining all  surfaces  on  sub- 
marine engine  cylinder  castings 
that  can't  be  touched  with  a 
planer — and  it  does  this  work 
with  customary  Dill  thorough- 
ness. The  Dill  Slotter  is  an  ac- 
curate machine,  adaptable,  a 
good  producer — and  costs  90 
cents  a  year  (average  of  all  Dill 
Slotters  in  use)  for  maintenance. 


The  DILL 

^  Slotter 

^^^^     Several  Sizes 

4 

lA            Send  for  Catalogue 

T.  C.  DILL 
MACHINE  CO. 


THE  DILL  SLOTTER  PEOPLE 


PH1LADELPHL\ 
PA.,  U.  S.  A. 


FOREIGN  AGENTS:  <V>v.Mitrv.  T.on.lon.  Hlnnlnirliam.  I^-f,1s,  M.in.tii-sliT.  Nc^w.-nsll.' .mTTiio  nnti  r.la«irow:  Alfred  H<T^>frt  ltd.  Franc*: 
Alfr.d  ll.TluTt.  1.1,1.  Itnlv:  .Mfr»>l  Horbort.  l.t.l.  Jnivin:  AKr.M  n.Tl..Tt.  I.I.I. ,  Yok.ihaniS.  lI.rtniinT  rni.l  Aii<trls:  !!.,"r,..i,  r>T«Tfr. 
lliTliii.    i;onu!iiiv.      llolhiiiil:      It.    S.    SlokvU   ,t    Z.muii,    M.L.    Uottor.l:im.      It.-Icluni:      U.   S.   S!.%tTl»  *    Klls   S.A..    llruss.l'. 
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You  can  Cam-up  a  Chicago  Automatic 
in  an  Hour,  or  Less 

One  of  the  advantages  of  the  Chicago  Automatic  Screw  Machine  is  the  sim- 
plicity of  the  camming  system — no  cams  to  make,  simply  bolt  blocks  to  the 
drum  as  required  for  the  various  operations,  and  it  won't  take  an  hour  to 
do  it  except  in  one  case  out  of  a  hundred.  The  time-saving  accomplished  in 
setting  up  this  machine,  compared  with  automatics  in  which  more  or  less 
complicated  mechanisms  must  be  arranged,  is  remarkable. 

No  countershaft  is  required — the  machine  is  equipped  with  a  fast  and  loose  pulley  on 
the  spindle  head,  this  being  the  only  belt  drive  on  the  machine. 

Spindle  speeds  suitable  to  different  sizes  and  kinds  of  stock  within  the  capacity  of  the 
machine  are  obtained  by  changing  two  gears  on  the  spindle  head. 

The  intermediate  spindle  shaft  is  extended  to  the  feed  bracket  and  connected  to  the  cam 
shaft  by  a  clutch  operated  by  a  hand  lever,  conveniently  located  in  the  front  of  the 
machine.    Different  feeds  are  obtained  by  changing  two  of  the  feed  gears. 

A  clutch  mechanism  is  used  to  index  the  turret  which  can  be  arranged  to  skip  one  or 
more  holes  when  all  the  turret  holes  are  not  being  used.  Either  a  four  or  five  hole  tur- 
ret can  be  supplied.  * 

Four  sizes— %"  to  2".    Send  for  catalogs. 

CHICAGO  AUTOMATIC  MACHINE  COMPANY 

CHICAGO,  ILLINOIS,  U.  S.  A. 

Eastern    Representative:     John    Macnab    Machinery   Co..   90   West   St.,    New   York. 
Foreign    Representative:     John    Macnab,    Hyde,   England. 
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Who's  Conradson  ? 


C.    M. 


radso 


genius;  the  designer  of 
many  labor-saving  machines  and  accessories; 
known  wherever  machine  tools  are  made  or 
used. 

What  he  says  about  S  K  F  Ball  Bearings  and 
how  their  use  actually  lowers  the  cost  of  build- 
ing a   machine   is  particularly   interesting. 


Engineering  Opinion 


Writing  of  S  K  F  Ball  Bearings  and  his  experience  with 
them,  Mr.  Conradson  says : 

"I  have  used  them  with  perfect  success  in  my  Multiple  Spindle 
Automatic  Lathe,  and  also  in  the  Duplex  Helical  Drive  Engine  Lathe, 
built  by  the  Phoenix  Manufacturing  Company,  and  In  other 
machines- 

"When  correctly  proportioned  for  the  work  to  be  done  and  properly 
installed,  they  give  complete  satisfaction  as  regards  durability,  re- 
liability and  efficiency. 

"New   designs  now  going   through   the   drawing   room   include  ma- 
chines using  S  K  F  bearings  from  10  mm.  to  270  mm. 
"In  some  cases  the  use  of  S  K  F  bearings  actually  lowers  the  cost  of 
construction  of  a  machine. 

"This  is  caused  by  the  compactness  made  possible  by  their  use. 
"In  my  judgment  no  new  design  should  be  made  without  considering 
the  use  of  ball  bearings. 
"]n  a  few  years  their  use  will  ho  universal." 


JSKF"  BALL    BEARING  CD.,  Hartford,  Conn. 
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The 

Barnes 

Drill 


The  Feed 

that  "Makes 

'em  Talk" 


BARNES  No.  6,  22-IN.  SWING  DRILL 

This  cut  represents  our  22-inch  Swing  Drill,  with  sliding  head,  back  geared,  positive  self 
feed  and  automatic  stop,  and  quick  return  lever  for  spindles.  Note  this  drill  has  also 
the  plain  lever  and  combined  lever  and  wheel  feed. 

The  "Positive  Self  Feed"  gives  eight  changes  of  feed  which  adapt  the  drills  for  reamer 
work,  drilling  in  steel  or  boring  in  cast  iron.  No  belts  to  slip ;  no  belts  to  throw  off  and 
on ;  all  changes  made  by  simple  movement  of  a  lever. 

LOWER  FEED — Our  new  lower- feed  mechanism  (patented)  gives  universal  control  of 
drilling  spindle.  It  gives  operator  choice  of  two  automatic  stops ;  therefore  a  combina- 
tion which  can  either  be  set  to  disengage  worm  from  worm  gear,  permitting  the  drill 
spindle  to  be  quickly  returned  from  drilling  or  reaming  operations ;  or  secondly,  to  dis- 
engage the  miter  feed  gears,  which  stops  the  feed  but  leaves  the  worm  and  worm  gear 
in  mesh,  as  would  be  required  in  accurate  facing  and  combination  tool  operations. 

Complete  line  of    Upright  Drills  from  8  to  50-inch  swing — Gang  Drills — 
Horizontal  Radial  Drills.      Send  for  Catalog. 


SOLE  MANUFACTURERS 

W.  F.  &  JOHN 

231  Ruby  Street 


ESTABLISHED  1872 

BARNES  CO. 

Rockford,  Illinois 
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THE  FELLOWS  GEAR  SHAPER 

FOREIGN    AGENTS;    Alfrtd   Herbeil,    Ltd.,   Coventiy,   Kiiglaiul;   Taris,  France;  Jlilan.  Italy,  and  Spain;  Yokohama.  Japan;  and  Calcutta. 
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Gear  Shaper 

Jeffery  Quad — Internal  Drive 

The  Jeffery  Quad  is  a  wonderful  truck,  not  because  it  drives, 
brakes  and  steers  on  all  four  wheels,  but  because  of  the  wonderful 
things  this  method  of  construction  makes  possible.  The  Quad 
travels  through  mud,  sand,  snow  and  over  hills  where  no  other 
motor  truck  in  the  world  can  go.  It  is  the  truck  selected  for  U.  S. 
Army  use.  About  3,000  of  them  have  been  sold  in  the  last  two 
years — which  is  a  record  for  any  2-ton  truck  of  any  one  make. 

The  success  of  the  Quad  lies  in  the  four-wheel  drive.  The  success 
of  the  drive  is  due,  to  a  large  extent,  to  the  large  internal  gears  in 
each  wheel — and  these  are  machined  on  the  Gear  Shaper.  In  a 
catalogue  description  of  this  drive,  the  Jeffery  Company  says: 

"The  e.xtreme' simplicity  and  ruggedness  of  the  final  drive  in 
the  Quad  is  plainly  shown  in  this  illustration.  The  large  in- 
ternal gear  in  the  steel  wheel  of  the  truck  should,  barring  un- 
foreseen accidents,  outlast  any  of  the  parts  of  the  truck.  The 
only  other  wearing  parts  in  this  construction  are  the  bearings 
and  the  small  sjnir  pinion." 

The  illustration  mentioned  is  shown  above. 


Cutting  internal  gears 
is  one  of  the  things  the 
Gear  Shaper  does  well 
and  economically  and 
internal  gears  are  grow- 
ing in  popularity  for 
many  purposes.  May 
we  tell  you  more  about 
them  and  the  way  the 
Gear  Shaper  produces 
them  ? 


COMPANY,  Springfield,  Vermont 

Iiulia;     M.  Kojemami,  UusscUloif,  Ucrnuiiiy,  aiul  Swiizurluiul,   White,  Child  &  Ueiiey,   Vienna.  Austria. 
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1  Machine-52  Spindles 


1560  Holes 


per  Hour 


The  figures  tell  the  stor>'  in 
the  case — and  need  no  elabor- 
ation. Just  try  to  figure  out 
some  other  way  to  drill  this 
number  and  range  of  holes, 
then  compare  production. 

There  are  52  spindles.    Eight 

drills  are  25-64";  twelve  are 

27-64";    thirty    are    17-64"; 

two    are    13-64".      Average 

production  is  300 

crank    cases — 15,- 

600  holes — in  ten 

hours. 

Every  nATCo  drives 
different  sizes  of 
drills  at  their  cor- 
rect cutting  speed. 
This,  and  this 
alone,  makes  it 
possible  to  secure 
the  above  output. 
If  the  small  drills 
were  compelled  to 
be  driven  at  the 
same  speed  as 
large  ones  (and 
this  would  be 
necessary    if    it 

NATCO 

A  Big  "Natco"  and 
Every  Drill  is  Driven 
at  its  Correct  Speed 

were  a  single-speed-in-head  machine  (nothing  like  the  quantity  of  work  could  be 
produced  per  day.  This  hATCo  is  one  of  the  seven  kATCo  machines  owned  by  the  H. 
J.  Walker  Company,  Cleveland,  Ohio. 

Tell  us  what  you  have  in  multiple  drilling,  reaming,  tapping,  counterboring  and 
spotfacing,  and  we  will  tell  you  how  to  do  it. 

HATCo  Drills  range  in  size  from  8"  round  head  with  8  spindles  to  20  x  50"  head  with 
72  spindles  and  a  capacity  from  8 — 1 4"  to  16 — 1  '4"  drills.  Eleven  sizes  of  standard 
vertical  machines  and  a  complete  line  of  two-,  three-,  four-  and  five-waj^  both  hori- 
zontal and  vertical  type. 


The  National  Automatic  Tool  Co., 


RICHMOND 
INDIANA 
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Same  Work,  Same  Tooling, 
Same  Operator — but  an 
Increase  of  65%  in  Production 

That  is  the  story  of  the  Bullard  New- 
Era  Vertical  Turret  Lathe  in  the  shops 
of  the  Pierce-Arrow  Motor  Car  Company, 
Buffalo,  N.  Y.  The  photographs  show 
the  operations  in  machining  steel  fly- 
wheels, the  blanks  for  which  come  to  the 
lathe  in  a  very  rough  turned  condition, 
weighing  125  to  140  pounds  each.  In 
the  first  setting  from  35  to  50  pounds 
of  hard  steel  are  removed  in  46  minutes, 
including  handling. 


The  Bullard  New  Era 
Vertical  Turret  Lathe 

turns  the  bevel  sides  of  13  of  these  fly- 
wheels per  day,  an  increase  of  65  per  cent 
over  former  production — and  former  pro- 
duction, 8  pieces  per  day,  was  good  too. 
because  it  was  Bullard  production  on  an 
earlier  model  Vertical  Turret  Lathe. 

The  order  of  operations  on  this  wori(  is  as  follows: 

Bevel  side  uppermost.  Rough  turn  outside  diameter  B 
to  chuck  jaws. 

Rough  face  edge  C.      Rough  bore  angular  face  A. 
i'inish  face  web  K.      Bore  D.  and  Counterbore  E. 
(Finish  turn  outside  diameter   F,  B  and  groove  J.)     Finish 
edges  C  &  G  and  angular  face  A. 

It  takes  plenty  of  power  to  do  this  job — 
and  stiffness  to  get  the  accuracy  required. 
These  are  characteristic  of  Bullard  tools, 
and  Convenience  is  inherent. 

The  New  Era  Bullard  is  as  far  ahead  of 
earlier  Bullard  models  as  these  machines 
were  ahead  of  other  turning  methods  on 
many  classes  of  work.     Let  us  tell  you 

more  about  it. 

The  BULLARD  MACHINE  TOOLCO. 


"\ 
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BRIDGEPORT,  CONN. 


UNITED  STATES  OF  AMERICA 
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AMERICAN  SWISS  FILES 


When  you  buy 
a  file — buy  as 
carefully  as  if 
it  were  a  thou- 
sand dollar  ma- 
chine. Look  for 
the  trade  mark. 
Look  into  its 
performances. 
Think  about  it 
— it  will  pay 
you. 


\* 


e 


For  fine  work, 
for  the  finish- 
ing  stroke, 
for  a  careful 
job — special  or 
every  day — the 
file  with  the 
"American 
Swiss "  trade 
mark  is  the  one 
you  need.  Be 
sure  you  get  it. 


AMERICAN  SWISS  FILE  &  TOOL  COMPANY 

24   JOHN   STREET,   NEW  YORK,   U.  S.  A. 


Write  us  for  full  description 


MORRIS  Quick  Change  Engine  Lathes  have  proved  paying  investments  for  shops  that  ai-e 
using  them.  Better  work  and  more  of  it — a  wider  range  of  possibilities  has  been  realized 
in  every  case.  Morris  refinements  in  design  are  responsible.  Some  of  the  more  important 
include :  a  patented  quick  change  gear  mechanism  which  gives  45  changes — range  of  threads 
2  to  60 ;  change  gears  to  cut  special  pitches  and  meti'ic  threads ;  a  patented  one-piece  apron,  cast  in 
box  form,  with  all  bearings  integral ;  steel  gears  in  apron  with  double  bearings  for  shafts ;  feed  fric- 
tions operated  by  single  lever  and  an  interlocking  device  which  prevents  thread  and  feed 
mechanisms  engaging  at  once. 

MORRIS  MACHINE  TOOL  CO.,  Cincinnati,  O. 
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— Six  Years  of  This 


- —  10  3  finiahcd  length 


IBs. 


TTJWT' 


FOR  SIX  YEARS  this  Bridge- 
ford  Lathe  has  been  turning 
shafts  and  other  big  brick- 
making  machinery  parts  for  The 
Bonnot  Company,  Canton,  Ohio — 
and  its  newness  hasn't  even  worn 
off. 

Some   of   this   work   is   26 14    feet 
Inng;  some  of  it  smaller.  The  piece 
shown  is  machined  all  over  and 
threaded,    '•  j."    stock    being    re- 
moved,   to    limits    of    plus    or 
minus  0.0015",  in  a  total  of  22 
hours — and  this  is  but  one  of 
many   good    examples    of    Bridge- 
ford    production    in    this     plant. 
There's   power   and   strength   and 
rigidity  in  any  Bridgeford  Lathe 
sufficient  to  perform  any  work,  no 
matter  how  heavy,  in  the  most  ef- 
ficient manner.     We'll  be  glad  to 
show  vou. 


The  BRIDGEFORD  Lathe 


Built  by  Heavy  Lathe  Specialists 


BRIDGEFORD  MACHINE  TOOL  WORKS,  235  Mill  Street,  Rochester,  N.  Y. 
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Potter  &  Johnston 

Manufacturing  Automatic 


Do  It  Automatically 
When  You  Can 

These  cylinder  heads  for  Willys- 
Knight  motors  were  formerly  tooled 
up  on  hand  turret  machines — and 
production  per  machine  was  15  a 
day  (10  hours). 

They  are  now  machined  on  Potter 
&  Johnston  Manufacturing  Auto- 
matics at  the  rate  of  70  per  day, 
each  machine.  Note  the  tool  set- 
ups in  the  accompanying-  sketches 
— interesting,  aren't  they? 

We'll  be  glad  to  furnish  production 
estimates  on  any  of  your  work 
adapted  to  automatic  manufacture 
— to  show  you  in  more  detail 
the  reasons  why  your  choice  of 
automatics  should  be  Potter  & 
Johnstons.     Write  us. 


POTTER  &  JOHNSTON,  Pawtucket,  R.  I.,  U.  S.  A. 

OFFICES  AND  REPRESENTATIVES:  Offloo  for  Groiit  Kritaln  luul  I'rniu'f:  Cs  Aveiiiio  .!.•  hi  i;r:inil  Arm.c.  I'aris.  J.  Kyau.  Manager.  New  Y»rk  Office: 
Fnllim  r.Mi;  ."(I  cliur.h  St  Wall.T  II  Foster  To..  Manacers.  Detroit  OBlec:  Moilern  Maeliiiiery  and  Ensinecrlug  lo..  l..l-t  ton!  Hlili;.  OhieaRO  Otllee: 
42l:i  Sh.ri.iai'i  U<i:i(l.  Chas.  li.  sha«,  Manafer.  Toronto  Otlicc:  l.'.Ol  Koyal  Bank  BldR..  E.  C.  Roelofson.  Manager.  FOREIGN  AGEUTS:  Cbas.  Oliurehlll 
A:    Co      T.lii      r.(*ihinii     Hirinlii^'liain     Manchester   anil    Newcastleen-Tvne.    England,   and  Glasgow.  Scotland.     Schuchardt  &   Schutle.    Berlin.   \  lenna.   Stockholm, 

CV.|.eM'hat-en"ainl    r.nda'ii.^t.      Kri elr  'vai:li!.    Cer-o   Terla"    Noiiva   ?.\.    Milan.    Italy. 
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The    "National" 
line  is  complete. 

Arbors,  Bits, 

Chucks, 
Countersinks, 
Counterbores, 

Cutters, 

Twist  Drills, 

Reamers, 

Mandrels, 

Mills,  etc. 

All  styles  and  sizes. 


If  neither  cost  nor  quality  counts  in 
selecting-  tools,  one  tool  is  as  good  as 
another.  But  to  the  man  who  discrim- 
inates there  is  no  tool  like  a  "National" 
for  producing  quality  work  at  low  cost. 
"National"  Twist  Drills.  Reamers,  Cut- 
ters, etc.,  are  specified  by  the  wide- 
awake shop  manager  because  they  have 
repeatedly  proved  their  economy  and 
cutting  efficiency.  High-grade  steel, 
correct  cutting  clearance  and  uniform 
temper  give  "National"  tools  their 
work-producing  qualities.  Extreme 
care  and  rigid  inspection  guarantee  this 
kind  of  service  from  every  tool  we  ship. 

Our  catalogue  should  be  on  your 
desk  for  constant  reference. 

NatioualTwist  Drill 
&    Tool     Company 

DETROIT  MICHIGAN,  U.  S.  A. 

1  17  to  1  1S>  Leonard  S«..  »w  York.  >.  Y. 
lOl     South     .IcIferHon     St.,    Cliirniio.     III. 
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Touchin  Onand  Appertainin  to  a^l,000- 


Beware  of  Entrance  to  a  quarrel,   but  being  in, 

Bear't  that  the  opposed  may  beware  of  thee. 

-HAMLET.  Act  I.  Scene  III. 


THE 


CHALLENGE 


" Tool  Holders  were  awarded  The  Grand  Prize  for  Tool  Holders  at  the  Panama- 
Pacific  Exposition  under  and  in  strict  accordance  with  the  official  'Rules  and  Regulations  Govern- 
ing the  System  of  Awards'  under  which  our  exhibit  was  entered.  This  was  and  is  the  First  and  Only 
Grand  Prize  for  Tool  Holders  so  awarded.  We  are  prepared  to  Prove  this  statement  of  fact  and  have 
deposited  One  Thousand  Dollars,  etc.,"  the  balance  of  the  "challenge"  consisting  of  provision  for  a 
stakeholder,  a  jury,  their  inevitable  expenses,  and  a  beneficiary  of  award ! 

THE  FACTS  IN  THE  CASE 


As  the  word  "so"  is  the  "53rd  card" 
in  this  "challenge"  and  the  word  "en- 
tered" (instead  of  "re-entered")  the  54th, 
the  italics  are  ours.  The  "Rules  and 
U'Kiil;itions"  read:  "There  shall  be  but 
"11, ■  <;cand  Prize  in  each  class."  The  class 
m  which  we  and  the  "challengers"  en- 
lei'fd  our  e.xhibits  and  competed  did  not 
provide  for  a  Grand  Prize  Award,  the  two 
highest  awards  to  be  competed  for  hav- 
ing been  explained  to  us  and  to  the  jury 
beforehand    as    follows; 

"The  following  scale  of  markings  shall 
be  used  in  determining  the  final  merits 
of  an  exhibit  and  fixing  the  award  that 
should  be  made,  100  being  used  as  indi- 
cating   perfection. 

"Exhibits  receiving  markings  ranging 
from   S5   to   94,    inclusive — Gold   Medal. 

"Exhibits  receiving  markings  ranging 
from  95  to  100,  inclusive — Medal  of 
Honor." 

The  jury  for  Group  90  which  passed 
upon  these  particular  exhibits  was  com- 
posed  of  the   following  gentlemen: 

Mr.  George  W.  Dickie,  Consulting  En- 
gineer, San  Francisco,  Cal.,  Chairm.an; 
Mr.  J.  C.  Mengel,  Master  Mechanic,  Penn- 
sylvania R.  R.  Co.,  Altoona  Shops,  Al- 
tooiia.  Pa.,  Vice-Chairman;  Mr.  D.  S. 
Walkins,  Asst.  Supt.  of  Shops,  Southern 
I'aeitic  Railroad,  Sacramento,  Cal.;  Prof, 
.lolin  T.  Faig,  Head  of  Dept.  of  Mechani- 
cal lOngineering,  University  of  Cincinnati; 
Mi\  William  II.  Crosby,  President,  The 
Crdsliy  Company,  Manufacturers  of  Sheet 
-Mii.il  Stampings,  Buffalo,  N.  Y.;  Mr.  F. 
J.  Frank,  Secretary  of  "Iron  Age,"  New 
York  City. 

This  jury  was  the  only  jury  that 
visited  both  booths,  or  was  charged  with 
ilii  duty  of  inspecting  exhibits  in  our 
' i.tssiileaiion.  Their  decision  in  every  es- 
.siiai.il  part  is  quoted  herewith  from  a 
letter  written  by  their  Chairman,  Mr. 
Dickie,  to  the  President  of  the  Superior 
Jury: 

"In  Group  90  there  were  two  exhibits 
by  Ciiinpeting  Exhibitors  which  received 
e.siM'cial  and  careful  consideration  at  the 
liaiHJ.s    of    the    Jury:      I    refer    to    that    of 

Williams  &  Co.  and  that  of 

Co.,  both  of  which  firms  are  prominent 
in  their  lines  of  work.  After  a  careful 
general  examination  of  these  exhibits  by 
the  Croup  Jury,  a  special  Report  was 
made  by  Mr.  J.  C.  Mengel,  Vice-Chairman 
oi  I  he  Jury,  Master  Mechanic  Pennsyl- 
vania Railro.ad  Company,  with  head- 
iiuariers  in  the  Altoona  Shops,  and  Mr. 
D.  S.  Watkins,  Assistant  Superintendent 
of  Shops,  Southern  Pacific  Company, 
Sacramento,  Cal.  The  Reports  of  these 
juVors  .are  attached  to  the  questionnaires 
submitted  with  my  Report. 

"The   Report  on  the  Williams  Co.   Exhibit 
Is   as  follows: 

"  ' Well   worthy  of  the 

Medal  of  Honor  award  recommended.' 


"The  report  on  the   Co. 

exhibit   Is   as  follows; 

"  ' The    award    of    a 

Gold  Medal  recommended  Is  in  line 
with  the  character  of  the  exhibit  and 
the  reputation  of  the  machines  and 
tools.' 

"The  awards  recommended  by  the  Jury 
on  Group  90  for  these  two  exhibits  were 
carefully  reviewed  by  the  Jury  for  De- 
partment F,  of  which  I  was  Chairman, 
and  the  recommendation  of  the  Group 
Jury  was  unanimously  confirmed. 

"A    protest    against    the    award    was 

made    by    the    Company 

which  was  submitted  to  the  Committee 
on  Protests  and  Appeals  and  appears  in 
the  Report  of  that  Committee  dated  June 
21st,  1915,  No.  36,  and  is  as  follows:  'The 
protest  of  the Tool  Com- 
pany was  carefully  considered  by  our 
Sub-Committee  who  could  find  no  reason 
to  recommend  any  change  from  the  Gold 
Medal  recommended  by  the  Department 
Jury.'  " 

I.est  it  be  further  claimed  that  our 
Tool  Holders  were  "carried  along"  by  our 
other  goods,  we  quote  the  following  from 
the  .same  letter: 

"The  Group  Jury  laid  special  stress  on 
the  superior  character  of  the  tool  holders 
exhibited  by  the  Williams  Company;  In 
fact  It  was  this  superiority  which  in  the 
opinion  of  the  jury  placed  their  exhibit 
above  that  of  the   Co." 

-Vljuut  four  months  afterward,  how- 
ever, ;ind  after  the  Inspecting  and  Visit- 
ing Juries  (the  only  Juries  which  were 
comiiosed  largely  of  men  of  mechanical 
e.xperieiiee)  had  completed  their  work  and 
had  been  discharged,  the  appeal  was  car- 
ried still  further  until  the  Superior  Jury, 
unknown  to  us,  created  a  special  class 
not  in  the  original  competition,  and  with- 
out inviting  us  or,  ,as  we  believe,  other 
Tool  Holder  manufacturers  to  compete,  or 
even  reviewing  our  Exhibit,  awarded 
A  Grand  Prize  for  tool  holders  alone  to  the 
"challengers,"  thus  conferring  a  higher 
award  upon  a  class  in  which  there  was 
only  one  entrant  than  upon  the  ope  in 
which  all  similar  exhibitors  had  com- 
peted, and  also  upon  one  of  the  very  arti- 
cles upon  which  our  company  had  previ- 
ously been  declared  the  winner  of  "The 
Highest  Award"!  If  others  competed 
why  was  there  no  second,  third  or  fourth 
prize  in  this  class  as  provided  in  "The 
Rules  and   Regulations"? 

Of  coxn-se.  the  inconsistency  of  this 
result,  effectually  reversing  the  combined 
judgments  of  the  Visiting  Jury,  the  Jury 
for  Department  F  and  the  Committee  on 
Protests  .and  Appeals,  was  soon  recog- 
nized, with  the  result  that  our  award  in- 
cluding tool  holders  was  raised  to  that 
of  Grand  Prize,  as  the  only  adjustment 
then    possible.     This   is   indicated   by   the 


following  letter  from  the  Secretary  of 
the  Superior  Jury,  under  date  of  Nov.  12, 
1915,  the  emphasized  words  being  ours: 

"Messrs.  J.  H.  Williams  &  Co., 

Brooklyn,   New  York. 
"Gentlemen: 

"This  is  to  notify  you  officially  that 
the  Superior  Jury,  after  due  consider- 
ation, has  awarded  you  a  Grand  Prize, 
which  is  the  highest  award  thai  can  be 
conferred  by  the  jury. 

"This  Grand  Prize  applies  to  the  en- 
tire line  which  you  have  exhibited  here 
and  which  was  entered  on  your  ques- 
tionnaire, and  to  each  part  thereof.  Thus 
you  are  entitled  to  claim  a  highest  award 
on  wrenches,  or  vises,  or  crankshafts, 
or  tool  holders,  or  on  any  of  the  special 
forgings   which   you   have   exhibited. 

"It  is  but  fair  to  inform  you,  however, 
that  an  award  of  Grand  Prize  on  tool 
holders  alone  and  specifically  has  been 
made  to  another  firm  at  this  exposition, 
and  that  said  firm  is  entitled  to  claim  a 
highest  award  on  tool  holders  equally 
with  you.  In  the  case  of  said  firm,  how- 
ever, the  remainder  of  its  line  has  been 
granted  a  lower  award  than  that  of 
Grand   Prize. 

"From  the  above  you  will  readily  see 
the  latitude  which  is  allowed  you  in 
whatever  claim  you  may  make,  and  also 
Just  what  limitations  might  be  imposed 
thereon. 

Very  truly  yours, 
(Signed)     O.  H.  FERNBACH, 
Secretary   of   the   Superior  Jury." 

.■\n  otficial  letter,  to  substantially  the 
s:ime  effect,  from  the  same  gentleman 
(the  official  spokesman  of  the  Jury)  was 
given  to  the  "challengers"  at  the  same 
lime,  which  would  have  confirmed  the 
above  mentioned  equality  of  tool  holder 
award  if  it  had  been  published  with  the 
"challenge"! 

In  view  of  the  above  we  rel>eat  here- 
with the  only  important  claims  we  have 
publicly  made  with  reference  to  our  San 
Francisco  award  insofar  as  tool  holders 
are  concerned  since  the  award  became 
final: 

1.  "Williams'  'Agrippa'  Tool  Holders 
were  the  only  Tool  Holders  recommended 
for  'The  Highest  .\ward'  on  the  specific 
ground    of   superiority." 

2.  "Williams'  'Agrippa'  Tool  Holders 
were  specifically  mentioned  in  the  Grand 
Prize    Award    conferred    upon    them." 

3.  "The  first  year  that  a  Grand  Prize 
was  ever  given  for  tool  holders  at  an 
International  Exposition  was  the  first 
time  that  Williams'  'Agrippa'  Tool 
Holders  competed." 

4.  "Williams'  'Agrippa'  Tool  Holders 
won  'The  Highest  .\ward'  first  and  last." 


J.  H.  WILLIAMS  &  CO.,  Brooklyn,  N.  Y. 
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Of  {Doubtful)  Interest  to  Tool  Holder  Users  in  general,  though  apparently 
Vital  to  one  "Challenger"  in  particular.  The  Remarkable  Public  Re- 
ception of  WILLIAMS'  "Agrippa"  Tool  Holders  is  Uniquely  Reflected ! 

As  the  only  other  winner  of  the  Grand  Prize  Award  for  Tool  Holders,  we  are  indirectly  in- 
vited by  conspicuous  advertisement  to  deposit  $1,000 -One  Thousand  Dollars- $1,000  in 
an  effort  to  prove : 

(1)  that  a  worthy  competitor  came  by  a  quite  justified  award  at  the  Panama-Pacific  Inter- 
national Exposition  in  a  manner  contrary  to  the  "Rules  and  Regulations  Governing  the 
System  of  Awards"  or 

(2)  that  our  own  Grand  Prize  Award  (of  equal  value  as  to  Tool  Holders  and  superior  as  to 
all  other  articles  exhibited  in  common)  is  not  tainted  with  the  tint  of  Technicality. 

It  is  distinctly  distasteful  to  us  publicly  to  dispute  the  regularity  of  a  competitor's  suc- 
cess, and  we  will  have  none  of  it— especially  when  one's  feeling  is  rather  that  of  congratu- 
lation upon  a  recognition  well  earned  by  years  of  undoubted  success  in  Accomplishment, 
Product  and  High  Character  of  business  dealings. 

We  recognize  no  necessity  to  justify  the  technical  propriety  of  our  own  Award,  given 
as  it  was  by  the  Superior  Jury,  and  signed  by  the  President  and  Secretary  thereof  and  by 
the  President  of  the  Exposition. 

Because,  however,  of  the  publicity  given  this  "Challenge,"  following  the  frequent  public 
attem])ts  to  create  the  impression  that  our  award  in  respect  to  Tool  Holders  was  based 
upon  our  other  products,  and  was  in  realitv  inferior  to  our  "challenger's"  award,  we 
finally  feel  obliged  to  publish  on  the  opposite  page  the  facts  in  the  matter,  content  to  let 
readers  (if  any  are  sufficiently  interested)  judge  for  themselves  as  to  the  moderate 
character  of  our  previous  public  claims. 

We  do  this,  neither  claiming  superiority  nor  admitting  inferiority  of  Award,  and  if  in 
stating  the  facts  necessary  to  disprove  the  limitations  cast  upon  our  own  award,  the  in- 
ference of  comparative  reference  becomes  unavoidable,  it  is  with  more  sincere  regret 
that  our  efforts  to  avoid  a  trade  paper  controversy  (by  agreement  upon  the  basis  of  equal 
recognition)  repeatedly  made  since  the  awards  became  final,  have  failed. 
With  this  statement  the  matter  is  closed  so  far  as  this  company  is  concerned ;  we  have 
not  asked  for  affidavits  or  testimonials  of  any  kind  nor  shall  we  do  so;  they  are  easily 
obtained  by  anyone  if  wanted  sufficiently.  We  have,  however,  ample  evidence  to  support 
every  public  statement  we  have  made  and"  shall  be  only  too  i)leased  to  show  it  to  our  "chal- 
lengers" at  our  office— without  asking  them  to  deposit  $1,000 -One  Thousand  Dollars  -$1,000. 

In  our  opinion  the  importance  of  the  subject  is  greatly  over-estimated— the  defense  of 
honest  advertising  is  the  only  issue  that  justifies  reply. 

Meanwhile,  Williams'  "Agrippa"  Tool  Holders,  despite  their  youth,  are  daily  winning 
The  Grandest  Prize  of  all  in  the  shops  all  over  the  world,  while  their  makers  are  too  busily 
engaged  in  extending  this  service  to  regret  or  dispute  the  technicalities  of  their  com- 
petitors' legitimate  successes. 


The  Winners  of 
"The  Highest 
Award"  at  the 
Panima-Pacific 
International 
Exposition. 


The  Winners  of 
"The  Highest 
Award  at  the 
Panama-Pacific 
International 
Exposition. 


THE  HOLDERS   THAT  HOLD 
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A  Machine  Developed  Especially 
for  Valve  Hole  Work 

We  developed  this  No.  I51/2  Eight  Spindle 
Adjustable  Drilling  Machine  for  valve  hole 
operations  in  automobile  cylinder  castings 
and  for  other  work  on  which  a  machine  with 
spindles  adjustable  in  a  straight  line  only 
can  be  used. 

The  spindles  are  adjustable  up  to  a  minimum 
center  distance  of  2V8"  and  are  arranged 
with  No.  4  Morse  Taper.  Length  of  power 
feed  is  12".  Table  working  surface  is 
18"  X  30".  Size  of  special  Ball  Joint  is  l-?4". 
Machine  is  arranged  with  friction  throw-out 
back  gear  and  six  changes  of  speed  and  feed. 

It  is  a  highly  profitable  tool  on  all  work 
within  its  I'ange.     Let  us  send  the  bulletin. 

THE  FOOTE-BURT  COMPANY 

CLEVELAND,  OHIO 

MILWAUKEE    OFFICE,    436   Walls    Building. 
DETROIT    OFFICE.    806-8   David    Whitney   Building. 

FOREIGN  AGENTS:  Iluik  &  Illiknmn,  Ltd.,  Ixjn.ion.  lUrmlng- 
liam,  .Mnnc-liestiT  and  t:iiisgow.  .Mosix>w  Tool  Ji  Enclne  Cv., 
Moscow.  Ing.  Eroolc  VagM,  Milan.  R.  S.  Slokvis  &  Zonon,  Ltd., 
liotterdam.  R.  S.  Stokvls  &  Plla,  Brussels.  lU-lnrich  nre.vor, 
Herlln.  Olaenzer  &  Perreaud,  Paris,  agents  for  France,  Switzer- 
land, Sjialn  and  Portugal.  Ilenson  Bros.,  Ltd.,  Sydney,  Australia, 
agents  for  Australia  and  New  Zealand.  Mitsui  &  Co.,  agents  for 
.Tnpan,  Korea  and  Manchuria.  Wllh.  Sonesson  &  Co.,  Ltd.,  Malmo, 
Sweden  and  Copenhagen,  Denmark. 


Increase  Drilling  Output 

This  No.  3  Covington  Adjustable  Multiple 
Drill  Head,  intended  for  use  on  20  to  36- 
inch  upright  drills  or  on  large  radial  drills, 
insures  production  limited  only  by  the  work- 
ing capacity  of  the 
drill  itself.  It  carries 
from  2  to  8  spindles, 
can  be  quickly  at- 
tached, and  han- 
dles layouts  of 
varied  descrip- 
tions. Spindle 
adjustments  are 
simple  and  ab- 
solutely immov- 
able under  most 
severe  strains. 

The    Covington 

Head    is    small, 

compact  and  built  for 

long,    hard    service. 

Folder    with    more    infor- 
mation  on   request 

Covington  Multiple  Drill  Company 

Fifth  and  Scott  Sts.  Covington,  Ky. 


UNIVERSAL 

(HORIZONTAL) 

BORING  MACHINE 


Says  one  of  our  customers:  "The 
Universal  (Horizontal)  Boring  Ma- 
chine is  the  foundation  of  our  busi- 
ness. The  accuracy  of  our  own  ma- 
chines is  insured  by  the  accuracy  of 
the  Universal." 


"Where  Quality  Counts,   We   Win" 

Universal  Boring  Machine  Go. 

HUDSON,  MASS.,  U.  S.  A. 
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230 

Rear  Axle 
Housings 
Per  Day 

or 
2^  Minutes  Each 

on  a 


MULTIPLE 
DRILL 


THOUSANDS  of  holes  in  hundreds  of 
rear  axle  housings  in  one  10-hour  day 
on  one  machine !  The  machine,  the  Fox 
Multiple;  the  plant,  that  of  the  Weston-Mott 
Company,  manufacturers  of  automobile 
parts,  at  Flint,  Michigan,  or  any  other  shop 
where  Fox  machines  do  the  drilling. 

In  this  particular  case  12  holes  5-16"  di- 
ameter are  drilled  on  each  side  of  each  hous- 
ing. 12  spindles  are  in  operation  drilling  12 
holes  at  a  time.  Production  is  230  housings 
or  5520  holes  per  10-hour  day,  per  machine. 
As  there  are  two  "Foxes"  on  this  work,  total 
output  per  day  is  11.040  holes.  The  only 
break  in  drilling  is  the  time  required  to  load 
and  unload  the  table  and  turn  the  work  for 
the  second  operation. 

Fox  production  is  fast ;  Fox  output  is  accurate : 
Fox  costs  are  low.  Fox  machines  are  built  for 
-service  and  give  it.  Centralized  controls;  inde- 
pendent speed  and  feed  changes;  as  few  or  as 
many  spindles  in  operation  as  desired ;  other  ad- 
vantages.    Send  for  the  catalogue. 

MACHINE 
COMPANY 

1401  W.  Ganson  Street.   JACKSON.  MICHIGAN 

M  \V  YORK  OFFICE:  30  CHURCH  STREET 
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Sammy 
Showme" 

Investigator  of 

Simonds 
Saws 


,  is  "SAMMY 
SHOWME." 

He's  in  search  of 
the  best  in  metal 
Hjfa^n^  practice, 
fUmiftntry  over. 

What  he  finds  he'll 
tell  you  on  this 
page  every  month. 

Keep  your  eye  on 
~  \MMY." 


Simonds  Mafiuf acturing 
Company 


The  Saw  MjAcer 


Established  1832 


I^ITckeURG.  MASSACHUSETTS 


:.    &iid   Western  Ave., 
ChicaKO,  111. 

St.  Remi  Street. 
Montreal.    Que. 
I^lns,   T.-nn  New  Orleans.  La. 

KitUii.l     Ok-  Seattle.  Wash. 

St.  Jobs,  N.  B 


San  Francisco.  Cal. 
Vancouver.  B.   C. 
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ALL  bearings  are  now 
being  used  extensively 
motor  cars,  niacliine  tools,  and 
other  machinery  to  reduce  friction  and  increase 
the  life  of  moving  parts.  For  example,  manufac- 
turers have  employed  ball  bearings  on  lathe  spin- 
dles with  remarkable  results;  high-speed  drilling  machines 
constructed  with  ball  bearing  spindles  have  given  complete 
satisfaction.  Satisfactory  use  of  ball  bearings  has  been  made 
In  internal  grinding  wheel  spindles  where  speeds  as  high 
as  IJO.OOO  R.  r.  M. 
have  been  ob- 
tained without 
any  perceptible 
chatter  or  heat- 
ing of  the  bear- 
ings. The  advan- 
tage gained  by 
rotating  a  grind- 
ing wheel  spin- 
dle at  speeds  as 
high  as  30,000 
R.  P.  M.  is  that 
small  wheels  can 
be  operated  at 
their  highest  cut- 
ting  etflciency. 
Objections  have 
been  raised  in 
the  past  to  the 
use  of  ball  bear- 
ings in  nmcbine 
tools,  but  many 
of  these  have 
been  unfounded ; 
the  present  ball 

,  Fl«,   1.     Oroup  of  Duplex  Band  Sawinc  Hacliincs  uiod 

bearing   is  so  ac-  „ir   Bar   stock   for   Bail   Bcarinj  Rinfi  whon 


curately  made  that  there  is  little 
trouble  from  noise  or  vibration  even 
at  high  speeds.  But  this  condition  was 
realized  only  after  the  heat-treatment  of  steel  had  been  fully 
developed  and  ball  and  race  making  had  been  perfected. 
Kxduding  special  sizes  and  shapes,  ball  bearings  are  made 
in  three  distinct  types,  viz.,  radial  or  annular,  thrust,  and  a 
combination  of  both.  The  radial  bearing  is  the  type  most 
extensively  used,  and  consists  of  inner  and  outer  races  with 
grooves  in  their  opposing  faces,  between  which  a  row  of  balls 

is  retained  in  a 
cage.  Some  ra- 
dial bearings  are 
made  with  one 
row  of  balls, 
whereas  others 
have  two  rows 
11  nd  are  adapted 
lor  carrying 
heavier  loads 
than  the  single- 
row  type.  Tbe 
following  de- 
scription is  con- 
fined to  tbe  man- 
ufacture  of 
single-row  ball 
i'oarings  as  fol- 
"wed  by  the 
I".  S.  Ball  Bear- 
ing Mfg.  Co.  of 
Chicago.  111. 

Preliminary 
Operations 

The  U.  S.  Ball 
Bearing  Mfg.  Co. 
employs    several 
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Fig;   16.     Inspecting  External  Diamet. 
Hirth    Minimcter— Limits    allowec 
Standard  — 0.0002  to  0.0004 
Inch  on  Diameter 


and  2.  The  bar  is  clamped  in  a  vise  as 
shown  in  Fig.  2,  and  located  endwise  by 
a  stop  set  to  give  a  blank  of  the  required 
thickness.  The  band  saw  used  is  1/32 
inch  thick,  Vi;  inch  wide,  and  approxi- 
mately 12  feet,  9  inches  long.  It  is  guided 
by  four  hardened  and  ground  rollers.  The 
carriage  carrying  the  vise  in  which  the 
bar  is  held  is  advanced  toward  the  saw 
by  a  weight  acting  through  a  rack  and 
segment  gear.  The  liardcned  rollers  that 
guide  the  saw  blade  keep  it  taut  and  at 
the  same  time  enable  the  machine  to  cut 
a  bar  off  straight  with  the  least  waste  of 
stock.  The  amount  left  for  finishing  on 
the  sides  is  about  1/32  inch.  Following 
the  cutting  off  of  the  blank,  it  is  bored, 
reamed,  faced,  turned,  trepanned,  etc., 
and  is  then  ready  for  hardening. 

Macbinini;  Ball  Bearinsr  Ring's  on 
Grldl«y  Automatic 
Ball  bearing  rings  up  to  ^V^  inches  in 
diameter  are  finished  on  Gridley  single- 
spindle  automatics,  and,  as  a  rule,  two 
rings  are  made  from  one  bar.  This  is  accomplished  as  shown 
in  Fig.  3  by  using  a  trepanning  tool  which  cuts  an  annular 
groove  in  the  end  of  the  bar,  producing  two  rings  when  cut 
off.  This  is  much  more  economical  than  making  one  ring  from 
a  bar,  and  as  high-grade  alloy  steel  tubing  suitable  for  this 
work  cannot  be  obtained  at  the  present  time,  this  has  been 
found  to  be  the  most  economical  method.  On  a  Gridley  single- 
spindle  automatic,  the  feeds  per  revolution  of  the  work  used 
are:  drilling,  0.015  inch;  trepanning,  0.010  inch;  and  forming, 
0.0015  inch.  The  surface  feed  for  forming  is  about  60  feet 
per  minute.  On  a  214-inch  Gridley  automatic,  200  completed 
bearings — two  rings — are  turned  out  in  ten  hours,  and  97  of 
the  same  size  are  turned  out  on  the  single-spindle  automatic 
in  the  same  time. 

Dislc-i^rlnding:  Sides  of  Bearing-s 

After  the  bearing  rings  have  been  cut  off  in  the  automatic, 
they  are  brought  to  a  Gardner  disk  grinder,  where  about  0.005 
inch  is  ground  from  both  sides,  leaving  about  0.004  inch  on 
each  side  for  finishing  on  the  Blanchard  vertical  surface 
grinder.  The  sides  are  ground  by  passing  the  rings  between 
two  face  grinding  wheels.  The  bearing  rings  are  then  taken 
to  a  turret  lathe,  where  the  ball  races  are  turned  in  the  inner 
and  outer  rings  and  the 
corners  broken  on  both  the 
inside  and  outside.  The  bear- 
ing rings  are  then  taken  to  a 
punch  press,  where  they  are 
stamped  and  inspected  to  see 
that  the  previous  operations 
have  been  properly  carried  out. 

Hardening'  and  Tempering 

After  the  ball  bearing  rings 
have  passed  inspection,  they 
are  taken  to  the  hardening 
department,  where  they  are 
heated  in  a  gas  furnace  to 
from  1450  to  1500  degrees  F., 
as  shown  in  Pig.  4.  It  re- 
quires from  fifteen  to  twenty 
minutes  to  bring  up  a  batch 
of  these  ball  bearing  rings  to 
the  required  temperature,  de- 
pending on  their  size,  and  the 
temperature  is  regulated  and 
controlled  by  means  of  a 
Leeds-Northrup  recording  and 
indicating  pyrometer,  as 
shown  in  Fig.  6.  When  the 
rings  In  the  furnace  have 
been  heated  above  the  critical 


point,  they  are  removed  and  immersed  in 
a  special  quenching  oil  kept  at  a  constant 
temperature  of  55  degrees  F.  by  circulat- 
ing water  through  coils  cooled  by  a  re- 
frigerating plant.  The  ball  bearing  rings 
are  then  drawn  or  tempered  in  the  same 
oil  as  that  used  for  hardening,  which  is 
kept  at  a  temperature  of  350  degrees  F. 
For  tempering,  the  rings  are  put  into  the 
oil  when  it  is  cool,  and  the  temperature 
is  gradually  raised  to  the  desired  point, 
which  requires  about  twenty-five  minutes. 

Testiner 
All  ball  bearing  rings,  after  hardening 
and  tempering,  are  tested  by  what  is 
known  as  a  bounding  test.  The  smaller 
rings  are  thrown  onto  an  iron  block,  and 
the  larger  rings  are  rolled  down  an  in- 
cline and  bounced  up  against  a  cast- 
iron  block.  The  tester  can  tell  by  the 
ringing  sound  whether  it  is  too  soft,  is 
cracked'  or  has  any  other  defect.  If  this 
is  so  the  sound  is  deadened.  It  the  race, 
on  the  other  hand,  is  too  hard  it  will  break.  This  test  may 
appear  to  be  rather  drastic,  but  after  long  experiments  with 
other  testing  apparatus,  it  has  been  found  that  the  most  accu- 
rate results  can  be  obtained  in  this  way,  provided  the  man 
making  the  test  knows  his  business.  Of  course,  other  tests 
are  also  taken  with  the  scleroscope  to  check  up  the  bound- 
ing test,  and  in  addition,  all  rings  are  given  a  file  test  in 
the  races. 

Surface  Grinding 

After  the  rings  have  been  tested  by  bounding  and  with 
a  scleroscope,  they  are  taken  to  the  Blanchard  surface 
grinder,  shown  in  Fig.  5.  where  both  sides  are  ground  to 
the  required  thickness.  On  a  2V-2-inch  race  120  pieces  are 
held  on  the  magnetic  chuck  at  one  time,  and  the  produc- 
tion is  500  in  two  hours.  The  down  feed  of  the  wheel  is 
0.001  inch,  and  the  speed  of  the  table,  17  R.P.M.  When  ex- 
treme accuracy  is  required,  the  Heald  piston  ring  grinder 
shown  in  Fig.  7  is  used. 

After  grinding  the  rings  on  the  sides,  they  are  demag- 
netized by  a  simple  apparatus  consisting  of  two  coils  fas- 
tened to  the  under  side  of  a  work  bench  which  has  a  hole 
cut  through  the  planks.  The  races  are  slowly  passed  down 
through  the  hole  and  sub- 
jected to  an  alternating  cur- 
rent, with  the  result  that  prac- 
tically all  of  the  residual 
magnetism  is  removed.  The 
rings  are  now  inspected  for 
thickness.  This  is  done  with 
a  dial  test  indicating  gage. 
as  shown  in  Fig  8;  the  vari- 
ation in  thickness  on  these 
rings  is  standard  —  0.001  inch. 
The  multiplying  lever  arrange- 
ment is  not  used  in  this  case. 

Grinding-  and  Inspecting 
Outer  Ring- 

The  outer  rings  are  now 
brought  from  the  inspection 
department  to  the  cylindrical 
grinding  machine  where  the 
external  diameter  is  ground 
to  the  required  size.  As  will 
be  seen  in  Fig.  9.  ten  rings 
are  held  on  a  mandrel  at 
one  time  and  the-  external 
surface  is  ground  to  the  re- 
quired size.  The  rings  are 
a  free  fit  for  the  mandrel  and 
are  clamped  from  the  end  by 
a  washer  or  nut.     The  limits 


Heading   Blvets   in   a   Townscnd   Riveting   Machine— Rivets 
Ealves  of  Ball  Bearing  Retainer  together 
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on  the  external  diameter  are  standard  —  0.0002  to  0.0004 
inch,  depending  upon  the  size  of  the  ring.  After  grind- 
ing the  external  diameter,  the  outer  race  is  tested  for  ac- 
curacy by  a  Hirth  minimeter,  as  shown  in  Fig.  16.  The 
ball  measuring  point  of  this  Hirth  indicator  is  set  by  means 
of  a  Johansson  block,  and  the  inspector  gages  the  external 
diameter  by  rotating  the  ring  on  the  lower  ball  anvil,  hold- 
ing the  race  meanwhile  against  the  centering  block  and  at 
the  same  time  watching  the  movement  of  the  indicating 
needle,  which  has  a  measuring  ratio  of  10  to  1.  This  par- 
ticular gage  is  inspected  every  day,  and  when  the  balls  be- 
come flat  they  are  rotated  to  bring  a  spherical  surface  in 
contact   with   the  work. 

Continuing  the  operations  on  the  outer  ring,  the  next 
step  is  to  grind  the  race  for  the  balls.  This  operation  is  ac- 
complished in  Van  Norman  or  special  race  grinding  ma- 
chines. The  method  of  grinding  ball  races  on  the  Van 
Norman  race  grinding  machine  was  described  in  the  August, 
1915,  number  of  Maciiinkky. 

Orlndlner  Operations  on  Inner  Rlntr 


vent  them  from  falling  out,  and  then  the  bearing  is  taken 
to  the  riveting  machine  shown  in  Fig.  17.  The  rivets  are  of 
the  headed  type,  so  it  is  only  necessary  to  rivet  one  end. 
The  bearings  are  now  carefully  looked  over  for  imperfec- 
tions and  are  then  given  the  noise  test,  as  shown  in  Fig.  15. 
Here  the  two  bearings  are  located  on  a  shaft  and  are  held 
in  grooves  in  a  special  bench  fixture.  This  shaft  is  pro- 
vided with  a  grooved  pulley  over  which  a  belt  runs,  con- 
nected to  a  %-horsepower  motor.  The  speed  of  these  bear- 
ings is  then  increased  to  about  1200  R.  P.  M.,  and  if  any 
noise  is  detected  it  is  a  sure  sign  that  the  balls  are  out  of 
round,  have  soft  spots  or  other  imperfections.  After  test- 
ing for  noise,  they  are  carefully  coated  over  with  a  vase- 
line compound,  packed  in  tissue  paper  and  stocked. 

D.  T.  H. 
•     •     • 

APPARATUS  FOR  TESTING  CRESCENT 
SCREWDRIVERS 

On   page   144   In   the   October,   1915,   number  of  Maciu.nery 
was   described    a   hydraulic    testing   apparatus    used    by    the 


The  first  grinding  operation 
leaves  the  Blanchard 
surface  grinder,  is 
ac(U)mplished  in  a 
Heald  or  Rivett  in- 
ternal grinder,  de- 
pending on  the  size 
of  the  race.  Fig.  10 
Bhows  a  Heald  in- 
ternal grinding  ma- 
chine set  up  for 
grinding  an  inner 
ring  for  a  2i^-inch 
bearing.  The  limits 
on  the  hole  are 
standard  — 0.0002  to 
0.0004  inch,  depend- 
ing on  the  diameter. 
The  gaging  of  this 
diameter  is  accom- 
plished by  means  of 
the  standard  "go" 
and  "not  go"  plug 
gages.  Fig.  11  shows 
a  Rivett  internal 
grinding  machine  set 
up  on  a  smaller  nice. 

The  race  groove  in  How  Crescent  Scr 

the     inner     ring     is 

ground  on  Van  Norman  race  grinders,  and  a  battery  ot  special 
machines  built  for  this  work  by  the  company.  During  this 
operation  the  ring  is  held  in  a  special  chuck,  as  shown  in 
Fig.  12.  After  finish-grinding,  the  races  are  ready  for  inspec- 
tion prior  to  assembling. 

Making?  Ball  Retnlner 

The  ball  retainers  are  made  from  sheet  steel  in  several 
operations  in  the  punch  press,  and  are  then  assembled  un- 
der a  riveter.  The  first  operation  is  to  blank  out  a  ring 
In  an  inclinable  punch  press,  as  shown  in  Fig.  13,  using 
a  combination  blanking  and  piercing  punch  and  die.  Sec- 
ond, this  ring  is  rough-formed  with  a  punch  and  die  hav- 
ing a  series  of  circular  projections:  then  it  is  taken  to 
another  punch  and  die  where  the  final  operations  are  ac- 
complished, and  at  the  same  time  the  holes  are  pierced  for 
the  rivets.  _  Following  this,  the  retainers  are  taken  to  the 
assembling  department,  together  with  the  rings,  for  final 
inspection  and  assembling. 

AssembUnif  Balls.  Retainers  and  Rlnurs 

For  assembling,  the  rings  are  placed  eccentrically  and  the 
required  number  of  balls  inserted.  The  two  sides  ot  the  re- 
tainer are  then  assembled  and  the  rivets  inserted  by  a  girl. 
The  loosely  assembled  bearing  is  now  passed  on  to  another 
assenililor,   as  shown   in   Fig.   14.  who  sets  the  rivets  to  pre- 


on    the    inner    ring,    after    it      Crescent    Tool    Co.    of    Jamestown,    N. 


Y.,  for  testing  the 
strength  of  wrench- 
es. In  the  following 
is  described  another 
device  used  by  the 
Crescent  Tool  Co. 
for  testing  the 
strength  of  screw- 
drivers and  detect- 
ing soft  blades  or 
other  hardening  de- 
fects. The  partic- 
ular tools  shown  be- 
ing tested  in  the  ac- 
companying illus- 
tration are  Crescent 
hammer  -  handle 
screwdrivers,  but  all 
Crescent  screwdriv- 
ers are  tested  on 
this  apparatus  after 
being  hardened. 

The  apparatus  is 
so  extremely  simple 
that  it  needs  little 
description.  Upon 
the  side  of  the  tesi- 
wjrivor.  are  tested  '"g    Wall    a    Central 

stud  is  located  on 
which  a  long  lever  is  pivoted.  The  fulcrum  point  of  this 
lever  is  slotted  to  receive  the  screwdriver  blade.  The  lever 
is  approximately  twenty-four  inches  long  and  is  attached 
at  its  outer  end  to  the  weight  hook  of  a  spring  balance — 
the  weighing  pan  having  been  removed. 

The  inspector  inserts  the  blade  of  the  screwdriver  in  the 
slot  at  the  center  of  the  pivoted  arm,  and  with  a  wrench 
turns  the  arm  and  pulls  down  the  scale  beam  or  slide  until 
the  indicator  reaches  a  predetermined  number  of  pounds,  ac- 
cording to  the  size  of  the  screwdriver  blade  being  tested. 
If  the  scale  indicator  reaches  its  mark  without  causing  the 
blade  to  bend  or  break,  the  screwdriver  is  adjudged  perfect 
and  put  through  the  finishing  department.  If.  on  the  other 
hand,  it  fails  in  the  test,  it  is  rejected.  The  operation  is 
extremely  simple  and  rapid.  C.  L.  L. 

•     •     • 

Careful  cleaning  of  castings  for  machinery  that  Is  highly 
finished  like  machine  tools  pays,  as  less  filler  is  required  to 
cover  the  scabby  places.  The  less  filler  used  the  better  the 
results,  as  heavy  filler  is  likely  to  crack  and  peel  off  in  use. 
In  order  to  produce  the  most  satisfactory  condition,  portable 
grinders  should  be  used  freely  to  grind  off  all  roughness. 
This  preliminary  work  costs  considerable,  but  it  is  more 
than  made  up  in  saving  of  time  and  filler  when  preparing 
for  painting.  The  job  is  more  durable,  too;  the  less  paint 
and  filler  used  to  cover  a  surface  evenly,  the  better  the  job. 
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TESTING  NON-FERROUS  METALS  FOR  HARDNESS 


APPLICATIONS    OF    THE    BRINELL    METHOD    IN    REGULATING    METHODS    OP"    MANUFACTURE 

BY    HUOO    FEIEDMANN* 


A  NUMBER  of  satisfactory  types  of  apparatus  for  testing 
the  hardness  of  nieials  are  now  available,  but  we  still 
have  much  to  learn  about  interpreting  the  results  of  hard- 
ness tests.  The  results  so  far  attained  are  just  sufficient  to 
excite  interest  and  to  cause  new  efforts  to  be  made  in  this 
direction.  One  of  the  chief  obstacles  to  a  satisfactory  interpre- 
tation of  the  results  of  hardness  tests  has  been  that  there  are 
no  uniform  hardness  standards  for  different  classes  of  metal. 
Satisfactory  methods  have  been  developed  for  testing  other 
properties  which  are  inherent  in  different  metals  and  the 
results  of  such  tests  are  expressed  in  well  defined  terms,  but 
the  relation  between  the  hardness  numbers  of  metals  and  other 
physical  properties  varies  in  so  many  ways  that  no  general 
law  has  been  established  to  connect  these  properties.  Despite 
these  limitations  the  results  of  hardness  tests  have  already 
been  found  of  great  practical  value,  particularly  in  the  case  of 
groups  of  metals  of  similar  chemical  compositions.  In  such 
cases  the  results  of  hardness  tests  show  certain  standard  re- 
lations to  each  other  and  to  other  physical  properties  of  the 
metals.  The  chief  advantages  of  the  method  of  conducting 
hardness  tests,  as  compared  with  other  methods  of  testing, 
are  the  rapidity  with  which  the  work  can  be  done  and  the  fact 
that  the  making  of  a  hardness  test  does  not  destroy  the  test 
piece. 

Extensive  researches  have  been  made  with  the  view  of  de- 
termining the  relation  of  the  hardness  values  of  iron  and 
steel  of  various  chemical  compositions  to  other  properties  of 
the  metal.  But  less  attention  has  been  paid  to  the  determina- 
tion of  similar  data  for  the  non-ferrous  metals,  and  informa- 
tion relating  to  the  practical  value  of  the  hardness  test  on  non- 
ferrous  metals  is  quite  meager.  The  purpose  of  the  present 
article  is  to  present  a  number  of  facts  concerning  the  results 
of  hardness  tests  on  aluminum,  copper,  brass,  bronze  and  cer- 
tain other  non-ferrous  alloys.  Part  of  this  information  is  only 
negative,  but  it  should  nevertheless  be  of  value  in  pointing 
out  the  possible  uses  and  applications  of  the  hardness  test  In 
factory  work. 

Method  of  Making-  Hardness  Tests 

Most  of  the  data  presented  in  this  article  have  been  obtained 
through  the  use  of  the  Brinell  ball  tester,  and  we  will  assume 
that  this  apparatus  and  the  principle  upon  which  it  operates 
are  generally  understood,  so  that  only  a  brief  description  will 
be  presented,  outlining  distinctive  features  of  the  apparatus 
as  applied  to  the  testing  of  non-ferrous  metals.  It  was  recom- 
mended by  the  International  Congress  for  Testing  Materials 
that  only  loads  of  500  kilograms  and  3000  kilograms  should 
be  used  In  making  tests  with  the  Brinell  machine,  owing  to 
the  fact  that  hardness  tests  determined  with  other  loads  are 
not  strictly  comparable.  As  the  500-kilogram  load  was  recom- 
mended for  testing  the  softer  classes  of  material,  it  would 
appear  that  this  should  be  the  proper  load  to  employ  in  making 
tests  of  non-ferrous  metals,  but  in  practice  it  has  not  been 
found  advisable  to  make  tests  in  this  way.  Although  brass 
is  usually  too  soft  to  be  tested  with  a  load  of  3000  kilograms, 
the  500-kilogram  load  makes  very  small  impressions,  the  lim- 
ited dimensions  of  which  reduce  the  accuracy  of  the  measure- 
ments and  the  range  of  differences  in  hardness  which  can  be 
determined.  In  making  tests  on  non-ferrous  metals,  experi- 
ence has  shown  that  it  is  advisable  to  employ  a  load  of  1000 
kilograms,  bearing  in  mind  the  fact  that  the  results  of  such 
tests  cannot  be  compared  with  the  results  of  tests  made  with 
some  other  load.  In  testing  sheet  metal  of  less  than  's  inch 
thickness,  some  other  standard  must  be  adopted,  as  the  appli- 
cation of  a  load  of  even  500  kilograms  is  found  to  be  too  severe. 
In  conducting  the  tests,  the  use  of  a  sand-glass  which  runs 
for  one-halt  minute  will  be  found  convenient  in  maintaining  a 
uniform  time  limit. 


'  Dectased,   Pebninry  20,  1916. 


Method  of  Testing  Castings 

It  is  a  difficult  matter  to  secure  accurate  results  from  hard- 
ness tests  of  castings.  Ordinary  castings  of  brass,  aluminum 
or  bronze  which  have  not  been  subjected  to  some  mechanical 
treatment,  do  not  show  clearly  defined  circular  impressions 
when  it  is  attempted  to  determine  their  hardness  by  the  Brin- 
ell method.  The  circumference  of  the  impression  is  irregular, 
making  it  a  difficult  matter  to  measure  the  diameter  accu- 
rately; and  to  secure  reasonably  accurate  results,  it  is  necessary 
to  take  three  or  four  measurements  of  each  impression  and 
use  the  average  value.  The  irregularity  in  the  form  of  the 
impression  is  largely  dependent  upon  the  method  of  making 
the  casting,  and  although  it  might  reasonably  be  assumed 
that  the  indentations  around  the  circumference  of  the  im- 
pression would  be  governed  by  the  crystalline  structure  of  the 
metal,  experience  has  shown  that  this  is  not  the  case.  In 
.order  to  secure  definite  information  on  this  point,  the  writer 
made  a  series  of  combined  microscopic  and  Brinell  hardness 
tests.  The  test  samples  were  first  etched  on  a  highly  polished 
surface,  after  which  the  ball  was  pressed  in.  In  a  series  of 
such  tests  the  microscope  failed  to  reveal  any  relation  between 
(he  irregularities  of  the  outline  of  the  impression  and  the 
crystalline  structure  of  the  metal.  The  indentations  in  the 
outline  of  the  impression  appeared  on  thoroughly  annealed 
samples  where  the  structure  of  the  metal  was  quite  uniform, 
but  where  the  casting  had  received  no  mechanical  treatment; 
on  the  other  hand,  this  was  not  the  case  on  rolled  samples 
of  metal  in  both  the  hard  and  annealed  condition.  It  seems 
likely,  therefore,  that  the  indentations  in  the  outline  of  the 
impression  are  caused  by  minute  holes  in  the  metal  rather 
than  by  its  crystalline  structure,  but  as  neither  explanation 
indicates  a  means  of  eliminating  the  difficulty,  the  fact  re- 
mains that  it  is  necessary  to  make  three  or  four  measurements 
of  the  impression  in  order  to  secure  a  trustworthy  average 
value. 

Difficulty  arises  from  the  fact  that  unless  the  metal  is  an- 
nealed, hardness  tests  on  castings  are  likely  to  show  varying 
results  on  different  parts  of  the  same  casting,  owing  to  the 
differences  in  the  speed  at  which  the  metal  cooled.  In  cases 
where  it  is  desired  to  determine  such  variations  in  the  hard- 
ness of  a  casting,  the  Brinell  method  of  testing  affords  a  very 
satisfactory  means  of  investigation;  but  where  the  hardness 
test  is  conducted  to  determine  an  average  value  of  the  hardness 
of  the  entire  casting,  this  variation  is  naturally  objectionable, 
as  it  makes  it  difficult  to  secure  a  fair  average  value.  For 
these  reasons  the  results  of  hardness  tests  of  castings  are 
likely  to  be  unreliable,  but  the  tests  offer  a  convenient  means 
of  securing  information  regarding  the  general  characteristics 
of  the  metal. 

Another  useful  application  of  the  hardness  test  is  in  cases 
where  castings  of  similar  appearance  but  composed  of  different 
metal  mixtures  have  been  accidentally  mixed.  The  application 
of  the  hardness  test  enables  such  castings  to  be  rapidly  sorted 
out  or  identified,  and  the  method  is  far  more  rapid  than  a 
chemical  test.  Furthermore,  the  hardness  test  does  not  inter- 
fere with  the  subsequent  use  of  the  pieces  on  which  the  tests 
were  made.  In  such  cases,  the  difference  in  hardness  of  the 
parts  is  usually  so  marked  that  a  ready  means  of  identifica- 
tion is  afforded.  For  instance,  pure  annealed  aluminum  will 
show  an  impression  of  at  least  5  millimeters  diameter,  while 
an  alloy  containing  97>-.i  per  cent  aluminum  and  2i>j  per  cent 
copper  shows  an  impression  of  only  4  millimeters  diameter. 

Testing  of  Mill  Products 

A  useful  application  of  the  hardness  test  of  non-ferrous 
metals  is  in  the  investigation  of  the  influence  of  mechanical 
and  thermal  treatment  on  such  materials.  Any  mechanical 
treatment  increases  the  ultimate  strength  and  hardness  of  the 
metal,  while  the  ductility  is  reduced;   the  application  of  heat 
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has  the  opposite  effect,  making  the  material  weaker  and  softer 
but  more  ductile.  The  hardness  test  affords  a  convenient 
method  of  determining  slight  differences  in  the  process  of 
manufacture,  and  it  is  an  easy  matter  to  establish  standards 
that  may  be  used  in  checking  up  the  work  of  the  factory.  As 
it  is  of  the  highest  importance  to  obtain  exactly  the  re.juired 
values  of  the  different  physical  properties  just  referred  to,  in 
order  to  make  the  metal  suitable  for  different  purposes,  the 
application  of  the  hardness  test  as  a  means  toward  this  end 
is  of  considerable  value.  Data  obtained  from  hardness  tests 
have  also  been  employed  in  investigating  the  influence  of  dif- 
ferent methods  of  annealing,  in  determining  the  most  advan- 
tageous duration  of  the  annealing  operation  and  in  deciding 
upon  the  best  temperature  to  employ,  the  advantage  being 
that  the  test  serves  to  eliminate  variations  resulting  from  the 
personal  equation. 

Hardness  tests  may  also  be  profitably  employed  as  a  means 
of  guidance  in  the  purchase  of  factory  supplies.  For  instance, 
sheet  metal  is  frerjuently  ordered  in  various  degrees  of  stiff- 
ness, specifications  being  made  according  to  an  arbitrary  scale 
of  Vi  hard,  '/^  hard,  or  -^  hard;  or  a  sample  of  metal  may 
be  submitted  with  an  order  calling  for  duplication  of  the 
sample.  The  old  method  of  determining  the  quality  of  the 
metal  delivered  to  the  factory  was  to  bend  the  samples  by  hand 
in  order  to  estimate  their  flexibility.  The  results  of  such  a 
test  were  necessarily  unreliable,  and  the  substitution  of  the 
hardness  test  eliminates  the  factor  of  personal  judgment,  in 
place  of  which  a  definite  scale  is  substituted.  If  complete 
standards  are  established,  the  test  definitely  indicates  whether 
the  material  complies  with  the  required  standard.  In  case 
the  material  does  not  comply  with  the  standard,  the  test  also  in- 
dicates the  treatment  which  is  necessary  to  bring  it  to  such  a 
condition.  Table  I  shows  an  example  of  standards  developed 
in  one  factory  for  use  in  testing  aluminum  plates  which  are 
rolled  down  from  the  same  size  slabs  to  a  thickness  of  0.04 
inch.  The  method  of  treatment  differs  in  each  case  and  the 
upper  line  of  the  table  shows  the  thickness  of  the  plates  at 
the  time  the  final  annealing  operation  was  performed,  while 
the  lower  line  shows  the  diameter  of  the  Brinell  impression, 
in  millimeters,  for  a  test  made  on  the  finished  plate.  These 
figures  are  of  particular  value  where  the  metal  is  to  be  drawn 
up  into  cups  and  similar  products.  When  it  is  desired  to  du- 
plicate material,  and  data  of  this  kind  are  available,  it  is  an 
easy  matter  for  the  mill  to  produce  the  desired  results.  While 
the  data  presented  in  Table  I  happen  to  be  for  aluminum 
plates,  similar  figures  may  readily  be  developed  for  copper 
and  brass. 

Another  application  of  the  hardness  test  is  shown  by  the 
following:  The  diameter  of  a  rod  of  electrolytic  copper  was 
reduced  by  cold  drawing  from  It.^  inch  to  l'>s  inch;  then  it 
was  tested  at  different  distances  below  the  surface,  as  shown 
in  the  diagram  which  accompanies  Table  II,  and  the  results 
of  the  hardness  tests  are  shown  in  this  table.  The  results 
clearly  show  that  the  drawing  operation  has  the  greatest  ef- 
fect on  the  physical  characteristics  of  the  metal  near  the 
surface  of  the  rod,  but  that  even  a  comparatively  slight  re- 
duction of  the  diameter  by  drawing — as  in  the  present  case — 
does  affect  the  properties  of  the  metal  at  the  center  of  the 
bar.  That  the  difference  between  the  properties  of  the  metal 
at  different  distances  from  the  surface  cannot  readily  be  de- 
termined by  other  methods  is  clearly  L.hown  from  the  results 
of  the  following  experiment:  Standard  tensile  test  bars  were 
taken  from  the  same  copper  rod  and  turned  to  diameters  of 
I'l  inch,  1  inch  and  '-s  inch,  respectively,  the  purpose  being 
to  remove  different  amounts  of  metal  from  the  surface.  It 
might    readily   be   expected    that    when    these   bars   were   sub- 

TABLB  I.    HARDNESS  OF    ALUMINUM  SHEETS  0.04   INCH 

IN   THICKNESS 


TABLE  II.     HARDNESS  OF  COPPER  ROD  AT  DIFFERENT 
LEVELS.  SHOWING  EFFECT  OF  DRAWING 


Thickness      of      sheets  I        I 

when  annealed  tor  the  |        ( 

last  time,  inches !  0.20  0.15|0.12 

Diameter  of  impression  j  I 

made    by    ball,    milli- 1  ) 

meters    4.00  4.15 U.25 


0.10|0.08I0.06|0.05|0.04' 


4.35;4.45|4.50i4.70|5.20 

».i.-)linrr» 


f     1             \  -« 

1           „      ' 
H — IH — H 

Level  No 1 

2           3 

1 

.              TfBt  on 
4       AnoeilFd  MeUI 
at    «Dj    Lerel 

Diameter    of    impres- 
sion   made    by    ball, 
millimeters 

2.85 

3.05      3.15 

1 
3.25            3.55 

'  Deail   eoft. 


jected  to  a  tensile  test  they  would  show  differences  in  ultimate 
strength,  but  as  a  matter  of  fact  all  of  the  bars  were  broken 
by  the  application  of  the  same  unit  stress. 

This  result  is  striking  and  might  reasonably  lead  one  to 
believe  that  the  result  of  one  or  the  other  of  the  methods 
of  testing  is  not  reliable,  but  the  true  explanation  lies  in  the 
fact  that  fibers  which  are  in  various  conditions  ot-  hardness 
impose  stresses  upon  each  other,  thus  destroying  a  portion 
of  their  resistance  against  the  action  of  exterior  forces.  In 
this  way  part  ot  the  strength  due  to  hardening  the  outer  lay- 
ers ot  the  metal  is  lost.  Practical  advantage  may  be  taken 
of  the  results  of  this  investigation  in  connection  with  the  man- 
ufacture of  hard  drawn  brass  rods.  Rods  made  of  certain 
metal  mixtures  are  likely  to  develop  cracks  at  the  surface, 
and  such  cracks  may  appear  months  after  the  rods  are  finished. 
The  trouble  is  due  to  the  stresses  which  are  developed  between 
the  outer  layers  of  metal  and  the  core,  and  as  these  stresses 
are  proportional  to  the  local  differences  in  hardness,  it  is  pos- 
sible to  make  hardness  tests  which  will  determine  whether 
the  variation  in  the  stresses  exceeds  safe  limits.  The  tests 
may  be  made  right  in  the  mill  after  the  last  drawing  operation 
has  been  completed,  thus  saving  trouble  if  the  material  proves 
defective  after  it  has  been  delivered  to  the  consumer. 

In  addition  to  tests  ot  the  character  previously  referred  to, 
this  method  of  testing  may  often  be  employed  to  indicate  slight 
differences  in  quality.  For  instance,  sheet  metal  which  shows 
impressions  ot  uniform  diameter  at  various  points  on  its  sur- 
face is  composed  of  metal  of  more  uniform  composition  than 
is  the  case  where  the  diameters  ot  the  impressions  show 
considerable  variation.  Both  of  these  conditions  are  often 
found  in  the  case  ot  aluminum  plates,  and  metal  in  which  the 
diameters  of  the  impressions  are  uniform  will  be  found  to 
possess  the  highest  degree  of  ductility,  even  if  the  average 
hardness  is  the  same  in  hot!;  cases.  The  same  is  true  of  cop- 
per sheets.  The  ultimate  strength  of  the  metal  in  heavy 
copper  sheets  appears  to  depend  on  certain  properties  of  the 
material  which  are  not  yet  clearly  understood,  but  the  strength 
of  the  material  is  found  to  be  in  direct  proportion  to  the  regu- 
larity of  the  diameters  ot  impressions  made  in  conducting  the 
Brinell  hardness  test.  From  the  foregoing  it  will  be  evident 
that  this  method  of  testing  is  a  valuable  guide  for  both  pro- 
ducers and  users  of  various  classes  ot  metal. 

A  peculiar  condition  is  revealed  by  the  fact  that  there  is 
sometimes  a  tendency  tor  the  hardness  test  impressions  lo  be 
elliptical  in  shape  rather  than  rr,;nd.  ?uch  impressions  are 
usually  formed  where  the  material  has  been  subjected  to  severe 
mechanical  treatment  in  one  direction  only,  and  they  are 
usually  found  in  cold-rolled  sheet  metal.  The  differences  be- 
tween the  long  and  short  axes  ot  the  impression  afford  an  in- 
dication of  the  amount  of  cold  treatment  to  which  the  metal 
has  been  subjected;  for  example,  it  an  aluminum  sheet  shows 
considerable  hardness,  it  may  be  judgetl  from  the  appearance 
of  the  impressions  whether  it  is  pure  hard  rolled  aluminum, 
or  an  alloy  in  which  the  hardness  is  due  to  the  chemical  com- 
position ot  the  metal  rather  than  to  the  mechanical  treatment 
to  which  it  has  been  subjected.  It  is  interesting  to  note  th« 
relation  which  exists  between  the  dimensions  of  these  ellipH- 
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RELATION  OF  HARDNESS.  TENSILE  STRENGTH 
AND  PER  CENT  ELONGATION 


Ijength  of  Ixjng 
AilB  of  BlUptl- 
cal     ImpreHHlon 
made    hj    IJall, 
UllUmetera 

TeMlle 
Strength,            BloDgatlOD, 
PoundB  per           I'er   Cent 
Square  Inch 

In   same  direction  that 

rolling   was   done....          3.55 
In  opposite  direction  to 

tliat  iu  wliich  rolling 

53,480                     4 
67,680                  4 

ilwhinrri, 

cal  impressions  and  the  other  properties  of  the  material,  and 
Table  III  shows  the  results  obtained  in  testing  a  piece  of  sheet 
copper  1/16  inch  in  thickness.  Referring  to  these  data  it 
will  be  noticed  that  the  strength  of  the  material  in  the  direc- 
tion of  the  fibers  is  less  than  its  strength  across  the  fibers. 
Similarly,  the  larger  diameter  of  the  impression  indicates  a 
lower  degree  of  hardness  and  strength,  and  is  usually  found 
In  the  direction  in  which  the  rolling  was  done. 

Wearing  Tests 
It  might  reasonably  be  supposed  that  the  resistance  which 
the  metal  shows  to  wearing  by  friction  bears  a  definite  relation 
to  the  hardness  of  the  metal,  but  experiments  have  shown  that 
this  is  not  true.  At  least  there  is  no  well  defined  relation 
between  the  properties  which  are  revealed  by  the  teets  com- 
monly employed  to  determine  the  hardness  of  the  metal  and 
its  resistance  against  wear,  although  both  of  these  properties 
can  be  said  to  constitute  the  hardness  of  the  metal.  From  the 
results  of  a  number  of  such  tests,  one  striking  example  may 
be  quoted.  A  certain  exceptionally  hard  copper  alloy  showed 
an  impression  2.90  millimeters  in  diameter  when  tested  by  the 
application  of  a  load  of  1000  kilograms,  while  a  plain  gun- 
metal  showed  an  impression  4.70  millimeters  in  diameter  when 
similarly  tested.  These  figures  would  naturally  lead  to  the 
belief  that  the  gun-metal  was  a  much  'softer  metal,  but  a 
wearing  test  conducted  for  both  materials  showed  that  the 
gun-metal  possessed  twenty  times  as  much  resistance  against 
wear  as  the  copper  alloy.  As  neither  the  Brinell  apparatus 
nor  the  scleroscope  can  be  used  for  determining  resistance 
against  wear,  information  on  this  point  has  to  be  obtained  by 
special  apparatus.  Probably  the  most  satisfactory  machine 
for  conducting  this  class  of  tests  is  the  one  which  has  recently 
been  developed  in  the  Belgian  steel  mill  of  E.  G.  Derihon. 
*     *     * 

RESISTANCE  OP  FIREBRICK* 

The  average  person  and  some  who  should  know  better  have 
exaggerated  ideas  of  the  temperature  to  which  their  bricks 
are  subjected  in  their  furnaces,  especially  when  not  checked 
up  by  pyrometers.  I  have  in  my  files  of  catalogues  of  refrac- 
tories many  statements  made  by  manufacturers  that  their 
brand  of  brick  will  withstand  temperatures  from  4000  degrees 
F.  up.  Being  modest,  few  claim  over  7000  or  8000  degrees(!), 
but  I  am  glad  to  say  that  the  average  manufacturers  are  be- 
coming more  and  more  conservative  in  their  statements.  The 
best  results  obtained  by  the  Bureau  of  Standards  in  determin- 
ing the  melting  points  of  fifty-six  samples  of  the  best 
brands  of  fireclay  brick  showed  but  one  fireclay  brick  which 
withstood  a  temperature  of  3135  degrees  F.  before  it  melted. 
The  average  was  considerably  under  3000  degrees  F. 


Iron  ore  production  of  the  United  States  increased  14,000,- 
000  tons  in  1915,  according  to  figures  recently  made  public 
by  the  United  States  Geological  Survey.  The  iron  ore  mined 
in  1915  was  55,526,4'90  gross  tons,  and  its  average  value  was 
$1.83  per  gross  ton.  It  is  estimated  that  the  production  of 
iron  ore  from  the  Lake  Superior  district  alone  in  1916  will 
be  nearly  60,000,000  tons  and  that  it  will  net  an  increase  in 
price  of  from  seventy  to  seventy-five  cents  a  ton.  The  pro- 
duction of  pig  iron  was  29,191,600  gross  tons  in  1915. 


EMPLOYMENT  OFFICE  SYSTEM 

BY    H     SUNDERMAN- 

The  lollowing  describes  a  system  used  by  the  writer  in 
managing  a  factory  employment  office,  and  the  results  ob- 
tained have  been  very  satisfactory.  We  have  a  spacious  wait- 
ing room  adjoining  the  employment  office  and  this  room  is 
furnished  with  comfortable  armchairs  and  writing  tables 
with  pencils,  pens,  ink  and  application  blanks  for  the  use 
of  those  who  are  anxious  to  obtain  employment  with  our 
company.  As  each  applicant  enters  this  waiting  room  the 
first  thing  that  attracts  his  attention  is  a  notice  hung  in 
conspicuous  places,  printed  with  large  black  type  on  cards 
7  by  11  inches.  This  reads:  "Fill  out  your  application  com- 
pletely and  answer  all  questions  or  it  will  not  receive  proper 
consideration.  It  you  need  any  assistance  the  clerk  will 
gladly  help  you." 

After  reading  this  notice  the  applicant  immediately  fills 
out  both  sides  of  the  card  reproduced  in  Figs.  1  and  2;  and 
after  this  has  been  done  the  form  is  presented  to  one  of 
the  employment  office  clerks,  who  asks  the  applicant  ques- 
tions, upon  the  result  of  which  he  is  given  a  grade  of  from 
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Fig.    1.     Front   of   Card   used    to   record    Applicant's    Qualifications 

A  to  G  according  to  the  nature  of  his  replies.  The  follow- 
ing shows  the  qualifications  for  the  different  grades. 

A — Good  appearance,  strong,  healthy,  active,  and  possessed 
of  all  qualifications  required. 

B — Disposition  appears  satisfactory,  bright,  polite,  but  does 
not  appear  to  be  in  the  best  of  health. 

C — Slow  and  awkward. 

D — Appears  to  be  older  than  age  given. 

E — Previous  employe  of  our  company  with  past  record 
not  of  the  best;  if  re-hired,  caution  man  about  future  con- 
duct  and   attendance. 

F — Result  of  questioning  makes  it  appear  that  man  would 
be  a  disturber. 

G — Not  truthful  or  appears  to  be  a  heavy  drinker,  loud 
and  boisterous;   in  other  words,  don't  hire  this  man. 

If  there  are  no  vacancies  at  the  time  application  is  made. 
the  applicant  is  so  informed  and  his  card  is  filed  according 
to  the  class  of  work  desired;  then  when  there  is  a  vacancy 
those  who  have  the  best  qualifications  are  notified. 


'  Address:  4224  SOtll  St.,  Oakley,  Ohio. 
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*  Extract  from  paper  "Tests  on  Hish-temperature  Furuace  Cement."  by 
W.  S.  QulRley,  read  before  the  Philiulelphia  Foundrymeu'a  Assoclatiou, 
May  3,  1916. 


FLs-  2.     Back  of  Card  on  which  is  recorded  Applicant's  Fast  Experience 
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Kodak  Mdnufesicturi 


IN  the  big  plant  of  the  camera  division  of  the  Kastinaii 
Kodak  Co.,  Rochester,  N.  Y.,  there  are  hundreds  of  oper- 
ations that  are  out  of  the  ordinary  because  the  work — 
the  kodak — demands  a  diversity  of  operations.  As  the  kodak 
is  a  product  of  wood,  leather  and  metal,  many  of  the  most 
ingenious  operations,  such  as  the  covering  of  the  bellows 
with  leather,  are  not  strictly  in  M.vchinkuy'.s  field,  but  a 
few  of  the  kodak  kinks  that  are  of  general  interest  are  here 
presented. 

Rlvetless  Assembllns- 

Figs.  1,  2  and  3  represent  three  different  assembling 
"wrinkles"  used  for  Joining  cross  bars  to  the  posts  of  spool 
keys.  In  every  case  the  Joint  is  made  without  the  use  of 
rivets,  and  in  fact  the  rivet-metal  is  "stolen"  from  the  post 
itself.  In  Pig.  1  the  round  bar  is  dropped  from  the  screw 
machine  with  a  shallow  grove  cut  at  the  center.  TUc  key- 
post  is  cut  from  the  bar  with  a  cuttlng-off  tool  that  'leaves 
a  little  projection  in  the  center  of  the  end.  The  assembling 
of  the  two  parts  consists  of  slipping  the  bar  through  the  post 
and  giving  the  top  of  the  post  one  sharp  blow  with  a  ham- 
mer. This  drives  the  projecting  metal  down  Into  the  groove 
in  the  bar  and  securely  locks  the  two  parts. 

Pig.  2  shows  how  a  flat  bar  Is  Joined  to  a  key-post  with- 
out rivets.  The  key-post  is  cut  off  so  that  a  projection  is 
left  on  the  end,  and  is  then  slotted  to  receive  the  flat  bar. 
This  bar  is  blanked  with  a  recess  at  the  center,  and  when 
put  together  the  two  pieces  appear  as  in  the  center  illus- 
tration of  Fig.  2.  To  rivet,  the  assembler  merely  drives  over 
the  two  lugs  that  were  formed  when  the  central  slot  was 
milled  through  the  key-post  center  projection.  These  lugs 
fill  the  space. 

Still  another  method  used  for  Joining  two  similar  parts 
is  shown  in  Pig.  3.  The  bar  is  prepared  with  a  punched  hole; 


■  Associate  Editor  of  M^chimikv. 


the  two  parts  are  placed  to- 
gether in  a  die,  after  which  the 
punch  descends  and  throws 
metal  from  the  stem  inwaxd, 
locking  the  key-bar  in  place  as 
shown  in  the  last  view. 


An  Elccentrlc  Screw  Machine  Job 

One  of  the  excellent  screw  machine  Jobs  done  in  the  East- 
man Kodak  Co.'s  screw  machine  department  is  the  making 
of  the  brass  bed  brace  stud  that  is  shown  approximately  full 
size  in  Fig.  7.  The  setup  of  the  screw  machine  for  produc- 
ing this  part  is  illustrated  in  Fig.  4.  The  hexagonal  brass 
rod  from  which  this  stud  is  made  is  5/16  inch  diameter  across 
flats.  It  will  be  noticed  that  the  threaded  section  is  eccen- 
tric to  the  remainder,  its  location  being  about  1/32  Inch  off 
center.  The  stock  is  held  in  a  hexagonal  collet  and  the 
threaded  eccentric  section  is  outermost  on  the  bar.  The 
method  of  cutting  the  eccentric  is  to  offset  the  turret  tools 
retiuirod  for  the  eccentric  machining;  these  tools  are  ro- 
tated, of  course,  as  they  must  work  on  the  stationary  bar. 
After  the  stock  has  been  fed  to  the  stop  at  the  first  turret 
position  the  spindle  is  stopped,  and  the  turret  indexed  to 
bring  It  to  the  second  position.  Here  a  box  milling  tool 
machines  the  bar  down  to  the  thread  diameter.  Then  the 
turret  is  again  indexed  to  bring  into  position  a  tool  that 
chamfers  the  shoulder  back  of  the  thread.  The  turret  In- 
dexes once  more,  bringing  the  threading  die  into  position 
and  cutting  the  thread.  The  next  indexing  of  the  turret 
brings  the  pointing  tool  that  cleans  off  the  end  of  the  screw 
into  position.  The  spindle  is  now  rotated  and  the  front  form- 
ing tool  advances  in  the  usual  manner  and  feeds  into  the 
rotating  bar  to  form  the  concentric  section  of  the  stud  back 
of  the  thread.  The  final  step  is  cutting  off  the  completed 
stud  with  the  rear  forming  tool. 
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Figs.  1,  2  and  3.     Methods  of  asscmtline  Kodak  Spool  Keys  without  Rivets 

Bending-  on  a  Screw  Machine 
Another  of  the  unusual  screw  machine  jobs  done  in  this 
plant  is  the  making  of  the  plate-holder  slide  locks.  This 
plate-holder  slide  lock  is  made  of  brass  wire  0.100  inch  thick 
and  the  extreme  end  is  reduced  and  drilled  as  shown  in 
Fig.  8.  It  will  be  readily  appreciated  that  the  actual  ma- 
chining on  this  job  is  not  difficult,  but  the  interesting  part 
is  the  fact  that  the  work  is  bent  as  a  part  of  the  operation, 
and  it  drops  from  the  machine  turned,  cut  off  and  bent,  com- 
plete. The  tools  for  doing  this  job  are  shown  in  Fig.  5, 
and  consist  of  the  cutting-off  tool  A;  the  turret  bending 
tool,  one  side  of  which  is  shown  at  B  and  the  opposite  side 
at  C:  pusher  block  D  that  goes  on  the  front  turret  slide;  and 
rocker  arm  E  for  operating  the  turret  tool.  At  the  cen- 
ter of  the  illustration  is  shown  one  of  the  slide  locks  made 


Fig.  4.     Producing  Ec 


Fig.  7 


with   these  tools.     The  tools   for   reducing  the  diameter   and 
drilling  the  hole  are  very  simple  and  are  not   shown. 

The  bending  tool  shown  at  H  and  ('  is  fitted  for  the  tur- 
ret of  the  screw  machine  and  carries  a  hinged  yoke  with  a 
roller  at  the  outer  end.  The  drilling  and  forming  is  done 
first  and  then  the  bending  tool  is  presented  to  the  work. 
The  wire  passes  to  one  side  of  the  roller  arm  and  at  the 
right  point  the  arm  is  moved  against  the  wire  and  makes 
the  bend.  This  is  done  by  the  action  of  the  front  turret 
slide,  carrying  block  D  that  acts  on  the  cam  on  rod  IJ  and 
swings  the  bending  tool  through  its  connection  with   it. 

A  Press  Job  from  the  Screw  Machine 
In  turning  out  the  brass  tripod  nut   illustrated   in  Fig.  9. 
an  interesting  use  of  the  screw   machine   is   in  evidence   for 


throwing  up  lugs  by  punching.  The  machining  operations 
on  this  part,  except  for  the  punching,  are  comparatively  sim- 
ple, and  after  feeding  to  the  stop,  consist  of  forming,  cen- 
tering, drilling  and  counterboring.  Just  before  cutting  off, 
the  upsetting  operation  takes  place.  It  will  be  seen  that  the 
four  lugs  of  the  part  are  thrown  out  from  a  turned  shoulder. 
The  punch  has  four  chisel-like  projections  for  doing  this 
work.  It  is  held  in  the  turret  like  any  turret  tool,  but  is 
mounted  on  a  bearing  and  is  free  to  rotate.  After  the  other 
turret  tools  have  done  their  turning,  this  punch  comes  for- 
ward in  the  same  way  and  the  turret  advance  carries  it  into 
the  work  and  throws  up  the  four  lugs.  As  soon  as  it  "bites" 
into  the  work  it  turns  freely  with  it  and  thus  does  not  up- 
set the  stock  except  at  the  four  points  desired.  The  opera- 
tion works  out  very  successfully  and  is  no  more  complicated 
nor  troublesome  than  any  screw  machine  operation. 


rig.  6.     Screw  Machine  Too'.s  for  making  Bent  Slide  Lock  shown  in  Fig.  8 
Piercing  Spool  Center  Eyelets 

The  spool  center  eyelet  for  a  kodak  is  shown  in  Fig.  10. 
This  is  a  brass  shell  •''s  inch  diameter  and  about  the  same 
length,  and  the  operation  to  be  described  here  is  the  punch- 
ing of  the  slot  through  the  0.020-inch  wall. 

Fig.  12  shows  the  punch  and  die  used  for  this  work.  The 
die  is  in  the  form  of  a  stud  having  the  shape  cut  through 
it  with  the  necessary  clearance.  This  is  held  in  the  side 
of  a  block  on  the  die  base.  The  stud  is  long  enough  to 
reach  through  the  eyelet  and  its  end  is  supported  by  a  short 
post  as  shown.  After  the  work  is  in  place  on  the  stud  it  is 
held  there  by  the  long  lever  shown.  The  end  of  this  lever 
fits  into  a  spring  catch  that  holds  it  firmly  while  the  pierc- 
ing is  being  done.  The  punch,  shown  at  right,  has  a  pro- 
jection that  fits  into  a  non-cutting  part  of  the  die  and  sup- 
ports it  before  it  begins  to  cut.  The  punchings  drop  through 
the  stud  and  pass  through  a  hole  in  the  die  base. 


Fig.   6.     Punching  Tripod   Nut  show 
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Fig.   7.    Eccentric   Screw;   rig.    8.    Plate-holder   Slide   Lock;    Fig.   9.    Tripod 
Nut;  Fig.   10.   Spool  Center  Eyelet;  Fig.    11.   Diaphragm  Wing 

Blanking-  Bronze  0.0025  Inch  Thick 

In  making  diaphragm  and  .shutter  wings  the  thinnest  of 
bronze  piuuhings  have  to  he  produced.  A  (-ommon  thiok- 
ne.ss  for  .such  parts  is  0.002.'j  inch.  To  make  a  die  for  this 
class  of  work  and  to  keep  it  cutting  free  from  burrs  is  a 
real  job.  A  good  instance  is  the  production  of  the  dia- 
phragm wing  shown  in  Fig.  11.  The  thickness  is  0.0025 
inch,  but  it  is  greatly  exaggerated  in  the  illustration  to  show 
tlie  way  in  which  the  metal  is  drawn  up  around  one  hole 
and  down  around  the  other. 

The  die  and  punch  used  are  shown  in  Pig.  13.  These 
are  sub-press  in  type  and  because  of  the  extreme  thinness 
of  the  metal  and  consequent  danger  of  shearing,  they  are 
guided  by  four  heavy  sub-press  pins  at  the  corners.  The 
stock  is  used  in  ribbon  form,  being  fed  from  front  to  rear 
of  the  die  through  the  gage  pins  that  may  be  seen  on  the 
(lie  at  the  left.  Inasmuch  as  the  metal  is  drawn  into  a 
bushing  form  around  each  hole,  the  piercing  punches  must 
draw  as  well  as  cut.  As  the  metal  is  drawn  up  around  one 
hole  and  down  around  the  other,  one  piercing  punch  must 
work  from  above  and  the  other  from  below.  The  stock  is  fed 
to  these  dies  and  the  scrap  removed  by  power  roll  feeds,  and 
the  blanks  are  cleared  from  the  die  with  a  Jet  of  compressed  air. 


Nickel-chromium  alloy  is  largely  used  for  the  resistance 
coils  of  electrical  heating  apparatus.  This  alloy  has  a  pecul- 
iar physical  characteristic  when  heated  to  the  rolling  heat 
as  regards  water.  An  ingot  at  a  bright  red  may  be  laid  in 
a  shallow  pool  of  water  without  sissing  or  causing  steam 
to  rise  in  appreciable  amount.  This  phenomenon  may  be 
noticed  in  rolling  the  ingots  where  they  fall  into  the  water 
used  to  cool  the  necks  of  the  rolls.  What  is  the  reason 
that  this  alloy  acts  so  differently  from  steel  at  the  same  tem- 
perature when  immersed  in  water? 


SPECIALIZATION  CARRIED  TOO  FAR 

BY   ERIC   LEE- 

An  incident  came  to  my  attention  a  few  days  ago  which 
appeared  quite  amusing  at  first,  although  subsequent  consid- 
eration showed  that  it  was  really  no  laughing  matter.  In  a 
certain  plant  Jack  Robertson  had  made  all  of  the  cutters  used 
on  a  special  class  of  wood  turning  machines  for  the  last  twenty 
years.  The  price  paid  for  them  was  $3.25  each,  which  was 
established  when  the  standard  toolmaker's  rate  was  very  low. 
From  200  to  250  of  these  cutters  were  required  every  year, 
and  they  were  usually  made  up  in  lots  of  twenty  or  twenty- 
five  at  a  time.  When  some  of  these  cutters  had  to  be  made 
the  tool-room  foreman  invariably  gave  the  work  to  Jack  Rob- 
ertson, as  he  had  "specialized"  on  this  job  and  it  was  thought 
that  he  could  do  it  cheaper  than  any  of  the  other  men. 

One  day  while  Robertson  was  away,  it  was  found  that  the 
supply  of  these  cutters  in  the  store-room  had  been  exhausted, 
and  a  rush  order  was  sent  to  the  tool-room  to  make  twenty-five 


Fig.    13.     Diaphragm  Wing  Die   that  punchea  Hetal  0.0025  Inch  Thick 

more.  This  brought  the  tool-room  foreman  face  to  face  with 
a  crisis;  he  was  called  upon  to  produce  twenty-five  cutters 
at  short  notice,  and  his  "specialist"  on  this  work  was  away  on 
sick  leave.  As  all'  the  other  experienced  men  were  also  en- 
gaged on  work  that  was  wanted  as  soon  as  possible,  the  fore- 
man decided  that  he  might  just  as  well  assign  the  making  of 
the  special  cutters  to  a  "green"  man  who  had  Just  been  taken 
on  in  the  tool-room,  it  being  a  foregone  conclusion  that  they 
would  cost  much  more  if  Robertson  did  not  do  the  work. 

After  the  cutters  had  been  finished  and  passed  by  the  in- 
spector, it  naturally  created  somewhat  of  a  sensation  when 
it  was  found  that  they  cost  $1.75  each,  notwithstanding  the 
fact  that  toolmakers'  wages  had  increased  25  per  cent  since 
the  time  that  the  original  price  of  $3.25  was  placed  on  this 
job.  Taking  a  conservative  view  of  the  situation,  the  follow- 
ing is  a  comparative  analysis  of  the  cost  of  cutters  for  a  year 
when  made  by  the  two  men: 

200  cutters  at  $3.25  =  $650 

200  cutters  at  $1.75  =    350 

Saving  per  year  $300 
An  investigation  that  was  started  to  find  out  how  this  econ- 
omy had  been  effected  revealed  the  fact  that  the  "specialist" 
had  been  backing  off  the  cutters  by  hand,  while  the  "green" 
man  had  looked  over  the  requirements  of  the  job  and  seen 
that  the  use  of  an  eccentric  arbor  would  enable  the  backing 
oft  to  be  done  on  the  Brown  &  Sharpe  milling  machine:  con- 
sequently, he  made  an  arbor  with  the  required  1  16  inch  of 
eccentricity,  and  by  substituting  machine  work  for  a  hand 
filing  operation  he  had  made  a  change  that  was  worth  $300  a 
year  to  his  employers. 

.■\  SOOkilowatt  Westinghouse-i'arsons  steam  turbine  is  stated 
to  have  been  in  continuous  operation  for  thirty-two  months, 
after  which  it  was  stopped  in  order  to  determine  its  condition. 
It  was  found  to  be  in  first-olass  shape,  and  was  immediately 
started  without  requiring  any  repairs. 


Fig.    18.     Piercing   Tools   for   Spool   Center   Eyelet 
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Fig.  1.     Diagram  showing  Method  of  welding  Broken  Aluminum  Crank-case 

THE  process  of  welding  aluminum  is  somewhat  difficult 
to  learn,  but  it  can  be  applied  to  work  which  would 
be  difficult  to  repair  by  any  other  means.  There  are 
a  number  of  methods  in  use,  but  the  writer,  after  several 
years  of  successful  experience  in  aluminum  welding,  has 
found  that  the  following  is  the  most  successful  and  prac- 
tical method.  Some  of  the  most  difficult  things  to  contend 
with  in  aluminum  welding  are  the  rapid  oxidation  of  the 
metal,  the  low  fusion  point,  rapid  conduction  of  heat,  con- 
traction and  expansion,  shrinkage,  and  in  automobile  parts 
the  chances  of  warping  which  make  it  difficult  to  keep  the 
work  in  perfect  alignment.  The  various  points  in  connec- 
tion with  overcoming  these  difficulties  will  be  taken  up  and 
explained  separately. 

Oxidation 

Aluminum  oxidizes  very  rapidly  under  the  welding  flame, 
the  oxidation  forming  a  film  or  skin  over  the  molten  metal 
which  prevents  it  from  flowing  as  freely  as  other  metals, 
such  as  iron  and  steel.  As  the  oxide  melts  at  a  much  higher 
temperature  than  the  metal  itself,  this  makes  it  rather  trou- 
blesome for  the  beginner.  The  fact  that  this  oxide  is  chem- 
ically inert  makes  it  exceedingly  difficult  to  decompose  with 
the  flux,  even  at  the  temperature  of  melting  aluminum.  Ow- 
ing to  this  fact,  the  fluxes  must  be  chemically  active,  and 
one  disadvantage  of  most  fluxes  that  the  writer  has  used 
is  the  subsequent  effect  on  the  aluminum.  Many  cases  have 
been  known  where  the  metal  has  been  seriously  injured  by 
the  after  effects  of  the  flux,  although  some  time  was  required 
for  the  damage  to  develop.  It  is  important  that  the  work 
be  thoroughly  brushed  in  boiling  water  to  remove  remnants 
of  the  flux  and  prevent  this  action  after  the  welding  has 
been  done.  Another  point  of  importance  is  that  after  a  weld 
has  been  made  with  flux,  any  crack  which  may  later  develop 
in  or  near  it  cannot  be  welded  without  considerable  difficulty; 
In  fact,  it  cannot  be  welded  at  all  unless  the  surface  has 
been  thoroughly  cleansed  and  the  metal  in  the  old  weld  has 
been  removed. 

While  it  is  theoretically  advisable  to  use  a  flux,  and  even 
necessary  in  welding  sheet  aluminum,  there  are  other  diffi- 
culties to  contend  with  besides  those  mentioned.  In  repair- 
ing castings,  such  as  automobile  crank-cases,  transmission 
cases,  and  the  like,  the  use  of  a  flux  is  difficult,  principally 
because  of  the  condition  of  the  surface  before  welding.  The 
importance  of  thotoughly  cleansing  any  surface  on  which  a 
flux  is  to  be  used,  cannot  be  over-emphasized.  However,  in 
many  cases  it  is  not  possible  to  do  this,  although  the  use  of 
strong  acids  and  alkalies,  such  as  hydrochloric  acid  and 
caustic  soda  (applied  to  the  work  separately)  followed  by 
a    thorough    washing   and    brushing    in    hot    water,    will    re- 

•  See  also  "Oxy-acetylene  Woldlug  of  .\lumiiliim."  June,  1916.  and  Febru.iry. 
W16,  and  articles  there  referred   to. 

t  General  Maaager,  Oxy-Acetylene  Products  Co.,  Chicago,  111. 


move  the  dirt  and  grease  from  the  exposed  surfaces.  It 
will  not  remove  the  oxide,  however,  nor  as  a  general  thing 
will  it  remove  the  grease  and  dirt  from  the  crack  or  break, 
because  at  these  points  the  metal  is  more  or  less  porous, 
allowing  the  absorption  of  the  grease.  The  absorption  ex- 
tends in  from  the  break  for  some  distance  in  many  cases, 
and  unless  such  metal  is  entirely  cut  out,  the  use  of  a  flux 
will  be  found  unsatisfactory.  The  nearer  the  weld,  the  less 
the  contraction  and  distortion  of  the  piece;  hence  the  less 
metal  removed,  the  better. 

Sheet  aluminum  work  is  generally  a  manufacturing  prop- 
osition and  a  flux  is  necessary  for  the  proper  performance  of 
the  work,  but  as  the  surfaces  are  cleaned,  the  same  objec- 
tions to  the  flux  do  not  exist  in  the  case  of  broken  parts,  so 
that  the  flux  will  make  the  weld  just  as  tough  and  strong 
as  the  original  sheet.  When  the  metal  is  clean,  a  very  small 
amount  of  flux  is  all  that  is  necessary,  but  it  must  be  re- 
membered that  the  flux  must  be  washed  off  as  mentioned. 
In  many  cases  a  weld  can  be  made  without  the  use  of  a 
flux  in  the  time  taken  to  prepare  the  piece  so  that  the  flux 
can  be  used. 

Puddllner  Sj'stem 

For  practical  purposes  the  puddling  system  is  by  far  the 
best.  This  is  accomplished  by  the  use  of  a  paddle  made 
from  a  small  steel  rod  flattened  on  one  end  like  a  flat 
scraper  or  screw-driver,  and  ground  or  filed  off  smooth,  the 
edges  being  left  sharp.  As  aluminum,  unlike  some  other 
metals,  does  not  change  color  when  it  becomes  hot,  it  is 
necessary  to  watch  it  very  closely  during  the  process  of 
welding,  and  at  the  time  when  the  edges  begin  to  fuse,  the 
paddle  is  used  to  puddle  them  together.  The  mode  of  oper- 
ation is  as  follows:  First  take  the  paddle  edgewise  and 
force  it  down  into  the  molten  metal  along  the  crack  or 
break,  making  sure  at  the  same  time  that  the  metal  is 
being  welded  entirely  through.  Now  the  filler  rod  must  be 
used  to  fill  up  the  deficiencies,  the  metal  being  kept  in  a 
molten  state  and  the  end  of  the  filler  rod  rubbed  into  the 
weld,  allowing  the  flame  to  come  in  contact  with  the  rod 
and  the  weld  at  the  same  time.  This  keeps  the  oxide  broken 
up  and  allows  the  metal  to  flow  together.  When  enough 
metal  has  been  added  from  the  flller  rod,  the  paddle  is  again 
brought  into  use,  this  time  using  the  flat  side  to  smooth 
the  weld  and  rub  off  the  surplus  metal.  It  is  essential  that 
the  paddle  should  be  kept  warm,  clean  and  smooth,  but  it 
should  never  be  heated  more  than  red  hot.  If  it  gets  so  hot 
that  it  partly  melts,  it  is  best  to  replace  it  with  a  new  one, 
a  number  of  which  should  be  kept  on  hand.  When  a  weld  is 
made  in  this  way,  it  will  be  just  as  good  as  any  other  part 
of  the  metal,  and  if  sufficient  care  is  taken  it  can  be  made 
as  smooth  as  the  remainder  of  the  work. 

Low  Point  of  Fusion  and  Rapid  Conduction  of  Heat 

The  temperature  at  which  aluminum  melts  is  between  1100 
and  1200  degrees  F.     With  its  low  point  of  fusion  and  rapid 


Fig.   2.      Broken  Aluminum  Crank-case   before   welding 
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conduction  of  heat,  it  is  necessary  for  the  operator  to  watch 
it  closely,  and  the  fact  that  it  does  not  change  color  under 
heat  makes  it  still  more  difficult  for  a  beginner.  The  great- 
est care  must  be  used  when  preheating  as  well  as  when  weld- 
ing aluminum,  not  to  get  it  too  hot.  An  indication  of  over- 
heating is  the  formation  of  little  bright  balls  on  the  sur- 
face of  the  metal.  This  is  called  sweating,  and  when  alum- 
inum begins  to  sweat  it  is  almost  at  the  melting  point. 
The  rapid  conduction  of  heat  through  the  metal  allows  it 
to  become  molten  for  a  large  area  around  the  point  where 
the  heat  is  applied  almost  as  quickly  as  it  does  at  the  point 
of  contact  with  the  flame.  By  overheating  a  piece  like  this, 
it  is  possible  to  melt  a  whole  crank-case  into  a  puddle  almost 
without  warning,  or  to  melt  the  side  of  it,  or  a  hole  in  the 
case,  according  to  the  size  of  the  flame  being  used.  These 
difllcultles  must  all  be  guarded  against  in  order  to  make  a 
successful  weld  in  aluminum. 

Contraction,  Expansion.  Shrinkatre  and  Alig-nment 
of  Broken  Automobile  Parts 

The  contraction  and  expansion  of  aluminum  are  greater  than 
of  any  other  metal,  and  It  Is  the  belief  of  the  writer  that 
90  per  cent  of  the  failures  in  aluminum  welding  are  due  to 
a  lack  of  precaution  in  regard  to  these  points.  If  the  ex- 
pansion and  contraction  are  not  properly  taken  care  of,  a 
case  which  is  being  welded  will  warp  or  shrink  out  of  align- 
ment to  such  an  extent  that  it  is  entirely  useless.  How- 
ever, in  some  instances  such  cases  can  be  reclaimed  if  not 
too  badly  damaged. 

The  writer  remembers  one  case  in  particular  which  was 
reclaimed  after  it  had  been  warped  %  inch  out  of  align- 
ment and  was  Vi  ''id'  short  on  one  side  and  \\  inch  short 
on  the  other.  I3y  cutting  the  case  in  two  and  aligning  it 
properly,  allowing  for  shrinkage  when  remelted,  the  case 
was  made  as  good  as  new  and  Is  now  In  service.  The  con- 
traction and  expansion  are  taken  care  of  by  preheating  and 
cooling  properly.  The  shrinkage  and  warping  are  also  taken 
care  of  to  a  certain  extent  by  proper  preheating.  The  most 
satisfactory  of  all  the  dilTerent  methods  is  the  use  of  a  torch, 
such  as  an  ordinary  blow-pipe,  using  city  gas  and  compressed 
air,  or  a  gasoline  or  kerosene  burner.  Each  of  these  methods 
has  its  own  good  points,  but  either  can  be  used  with  good 
results. 

A  preheating  torch  (as  it  is  called  by  the  writer)  is 
used  in  preference  to  a  charcoal  fire  or  gas  oven  because 
the  heat  is  under  the  absolute  control  and  regulation  of 
the  operator  at  all  times.  There  is  therefore  less  chance 
of  overheating  which  might  cause  the  case  to  warp  or 
shrink,  and  as  the  preheating  torch  is  more  flexible  and 
allows  the  piece  to  be  manipulated  in  any  position,  any  por- 
tion or  all  of  the  case  can  be  heated  at  will.  It  will  be 
understood  that  the  operator  must  be  supplied  with  a  helper 
who  controls  the  preheating  flame  under  his  direction,  and 
there  are  times  when  the  operator  could  use  two  helpers  to 
advantage,  as  will  be  explained  subsequently.  It  is  seldom 
that  two  aluminum  castings  are  found  to  be  of  exactly  the 
same  composition,  some  having  a  higher  percentage  of  zinc 
and  some  more  copper,  etc.;  hence,  they  must  be  handled 
in  a  slightly  different  manner. 

For  example,  take  a  case  that  is  composed  of  an  alloy 
having   a   high    percentage   of   zinc   which    melts   at   a    lower 


temperature  and  is  more  brittle  and  soft  when  at  a  high 
temperature;  it  shrinks  more  under  certain  heat  conditions 
and  is  therefore  more  likely  to  get  out  of  alignment  from 
overheating  and  to  crack  in  contracting  and  expanding.  In 
welding  a  case   of  this  kind,   it  is  extremely   important   not 
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to  preheat  any  more  of  the  case  than  is  absolutely  neces- 
sary, and  even  this  work  must  be  done  as  quickly  as  pos- 
sible. By  using  the  preheating  torch  in  a  case  of  this  kind, 
the  work  can  be  accomplished  quicker,  better,  and  with 
greater  economy  than  by  any  other  process,  so  that  it  is 
much  more  practical  for  general  use. 

Weldlner  a  Broken  Aluminum  Crank-case 

An  explanation  will  now  be  given  of  the  method  used  in 
welding  the  crank-case  shown  in  Fig.  1.  In  the  first  place, 
the  case  should  be  thoroughly  cleaned,  removing  all  grease 
and  dirt,  especially  around  the  end  to  be  welded.  The  next 
thing  is  to  see  what  condition  the  case  is  in;  if  it  has 
been  twisted  or  sprung  out  of  alignment,  1^  will  be 
necessary  to  pull  or  force  it  back  into  shape  with  clamps  and 
straightedges.  One  straightedge  should  be  placed  along  the 
bottom  of  the  case  where  it  is  bolted  fast  to  the  under  side, 
and  very  small  clamps  should  be  used,  say,  2-inch  C-clamps. 

The  straightedges  should  be  of  cold-rolled  steel  about  %  by  1 
inch,  and  should  be  a  little  longer  than  the  case.  In  putting 
on  a  straightedge  it  should  be  clamped  edgewise,  instead  of 
using  the  flat  side,  which  gives  it  more  strength  so  that  it 
is  less  likely  to  warp  under  the  application  of  heat.  The 
clamps  should  not  be  drawn  up  very  tightly,  enough  force 
being  used  to  draw  the  case  up  to  the  straightedges,  using 
the  hands  only.  If  a  wrench  is  used  and  the  clamps  pulled 
too  tight,  the  case  may  be  smashed  or  pulled  out  of  shape 
where  the  clamps  rest  against  it,  especially  near  the  point 
at  which  the  heat  is  applied,  as  the  beat  softens  the  aluminum 
as  before  mentioned.  At  least  two  more  straightedges  should 
be  placed  on  this  case,  one  at  the  top  where  the  cylinders 
bolt  on.  which  should  run  the  full  length  of  the  case,  and  one 
under  the  two  arms  shown,  fitting  in  the  same  as  the  frame 
members  of  the  car  to  which  the  case  would  normally  be 
fastened.  After  the  case  has  been  properly  aligned  and  the 
pieces  put  in  place,  it  is  ready  to  be  preheated.  The  first  step 
in  preheating  is  to  warm  the  case  all  over  Just  enough  to  take 
oft  the  chill,  after  which  the  preheating  can  be  confined  to  that 
part  where  the  fractures  have  occurred,  as  shown  at  A.  B,  C. 
D  and  E  in  Fig.  1.  It  is  assumed  that  the  devices  for  preheat- 
ing are  the  same  as  those  recommended  herewith.  In  starting 
the  work,  the  arm  should  be  preheated  gradually,  extending 
the  heat  around  over  the  area  shown  inside  the  circle,  watch- 
ing it  very  closely  and  keeping  the  arm  hotter  than  any  other 
part  of  the  case.  By  using  a  paddle,  ^  recommended  previ- 
ously, to  scrape  or  "feel"  the  aluminum  in  this  way.  it  ig  easy 
to  tell  when  the  case  is  hot  enough  to  commence  welding.  By 
scraping  the  aluminum  with  the  edge  of  the  paddle  where  It 
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is  cold,  it  will  be  noticed  that  the  metal  is  hard  and  the  paddle 
will  slip  across  very  easily,  hardly  leaving  a  mark,  but  when 
the  aluminum  becomes  hot,  the  paddle  digs  right  in,  and  when 
this  condition  is  reached  It  is  time  to  begin  welding.  The  pre- 
heating flame  should  be  kept  on  the  arm  during  the  entire 
operation,  keeping  it  at  about  the  same  temperature  all  the 
time.  It  is  possible  for  one  man  to  do  this  work  if  he  is 
properly  equipped,  but  two  men  can  do  it  much  easier  and 
obtain  better  results.  In  explaining  the  method,  however,  let 
us  consider  that  the  work  is  being  done  by  one  man. 

In  the  first  place,  the  fracture  at  .4.  would  be  welded,  a  tip 
being  used  just  large  enough  to  bring  the  metal  into  a  molten 
condition,  having  the  flame  absolutely  neutral.  After  the  metal 
has  started  to  fuse  or  melt,  take  the  paddle  edgewise  and  force 
it  down  into  the  crack  or  break,  in  this  way  breaking  up  the 
oxidation  and  allowing  the  metal  to  flow  together.  It  may  be 
necessary  to  dig  out  some  of  the  metal  along  the  crack  in  thick 
places  to  get  to  the  bottom  of  the  fracture.  After  the  bottom 
has  been  reached  and  the  metals  have  amalgamated,  the  filler 
rod  should  be  used  and  the  deficiencies  filled  up.  keeping  the 
edges  of  the  metal  molten  and  stirring  with  the  filler  rod  so 
as  to  keep  the  oxide  broken  up  and  allow  the  metals  to  flow 
together.  The  greatest  care  must  be  taken  not  to  get  the 
metal  too  hot,  as  it  will  drop  through  or  collapse,  leaving  a 
hole  which  will  require  much  more  work  to  flll  up.  This  could 
be  avoided  by  lifting  the  flame  for  an  instant,  allowing  the 
metal  to  cool  partially  and  at  the  same  time  working  it 
with  the  paddle  or  filler  rod; 
as  it  cools,  again  apply  the 
flame,  bringing  it  up  to  a 
molten  condition,  work  it  for 
a  few  seconds,  and  then  lift 
the  torch  once  more.  This 
process  should  be  kept  up 
during  the  entire  operation, 
although,  of  course,  when  the 
parts  are  heavy,  they  do  not 
need  to  be  cooled  so  often,  but 
when  the  metal  is  thin,  it  is 
absolutely  necessary  that  it 
be  allowed  to  cool  in  this 
manner.  The  under  side  of 
this  weld  should  be  smoothed 
up  just  before  commencing  to 
fill  in  with  the  filler  rod,  and 
should  not  be  touched  subse- 
quently. 

Fracture  B  is  the  next  weld 
to  be  made.     This  portion  of 

the  work  should  be  started  at  the  inside  edge  and  welded  down 
to  the  fracture  C.  To  get  at  the  bottom  of  this  weld,  it  will  be 
necessary  to  go  down  through  from  the  upper  side,  welding 
about  IVo  to  2  inches  in  this  manner.  Then  smooth  up  the 
weld  on  the  under  side,  keeping  up  the  process  until  the  work 
is  completed.  A  point  of  considerable  importance  in  connec- 
tion with  the  welding  of  this  piece  is  that  fracture  C  has  been 
left  open  during  the  previous  operation,  thereby  allowing  the 
case  to  contract  and  expand  without  throwing  any  strain  on 
the  welds.  It  will  be  necessary,  before  beginning  to  make  the 
last  weld,  to  preheat  the  case  as  before,  after  which  weld  C 
can  be  started,  beginning  at  the  inside  edge  or  top  of  the  case 
as  indicated  by  73  and  welding  down  to  the  outside  edge  K. 
carrying  out  the  work  as  directed  for  the  previous  operation. 
After  turning  the  case  or  straightening  the  weld  up  on  the 
inside,  it  would  be  advisable  to  use  the  preheating  torch  again 
for  a  few  seconds  in  each  instance.  After  the  weld  has  been 
finished,  the  preheating  torch  should  be  kept  on  the  arm  until 
the  weld  has  become  as  cool  as  the  surrounding  metal;  then 
the  hole  should  be  covered  with  asbestos  and  allow'ed  to  cool 
in  this  manner. 

Aluminum  should  never  be  welded  from  one  side  only,  ex- 
cept in  rare  cases,  such  as  welding  small  lugs,  magneto  stands 
or  similar  parts  where  the  expansion  and  contraction  would 
take  care  of  itself  and  would  not  put  any  strain  on  the  body 
of  the  case.  In  welding  aluminum  from  one  side,  the  operator 
should  have  a  helper,  and  the  case  should  be  placed  in  such  a 
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position  that  both  sides  are  conveniently  accessible  at  the 
same  time,  the  operator  working  from  the  outside  and 
welding  all  the  way  through,  while  the  helper  uses  a  pad- 
dle on  the  inside.  Then  when  the  metal  has  been  brought 
into  a  molten  condition  on  the  inside  and  the  two  edges 
of  the  fracture  are  puddled  together  by  the  helper  and 
smoothed  off,  they  can  be  kept  that  way  until  the  weld 
is  finished  on  the  outside.  In  this  way  the  metal  is  welded 
all  the  way  through  and  finished  up  at  the  same  time, 
which  saves  time  and  makes  a  strong  weld.  After  the 
weld  has  been  made  half  way  through  from  one  side,  the 
piece  is  turned  over  and  finished  from  the  other  side  as  In 
ordinary  cast-iron  work.  It  is  almost  impossible  to  make  a 
first-class  job  of  it,  as  this  method  causes  unequal  contraction 
and  expansion,  and  the  metal  cracks  or  shrinks  to  such  an 
extent  that  the  case  is  warped  out  of  alignment.  If  the  job 
is  a  large  one  and  requires  a  long  time  to  weld,  a  second  helper 
is  sometimes  necessary  to  handle  the  preheating  torch.  In 
this  way  the  operation  can  be  carried  straight  through  with- 
out the  loss  of  time  caused  by  stopping  to  preheat  occasionally. 

Welding  a  Difficult  Crank-case 

The  case  shown  in  Fig.  2  is  a  rather  difficult  job,  since  it 
has  a  false  or  double  bottom,  and  it  is  hard  to  keep  the  two 
bottoms  expanded  evenly;  it  will  also  be  noted  that  the  parts 
which  are  broken  out  of  the  case  are  entirely  missing.  To 
fill  in  the  missing  parts,  the  best  method  known  to  the  writer 
is  to  form  a  piece  of  sheet 
iron  to  fit  the  case  on  the  out- 
side, covering  the  broken  out 
place  and  making  it  fit  snugly. 
The  outer  edge  should  be 
flanged  in  the  same  way  as  the 
case  and  clamped  in  such  a 
position  as  to  assist  in  mak- 
ing the  mold.  A  mixture  can 
be  made  of  plaster-of-paris 
and  ground  asbestos,  just 
about  as  thick  as  mortar,  and 
then  poured  into  the  mold. 
The  mold  should  be  filled  a 
little  more  than  even  with  the 
ease,  so  that  when  it  dries  it 
will  still  be  thicker  than  the 
case.  After  this  piece  has 
been  dried  out.  it  can  be  used 
for  a  pattern  from  which  a 
casting  can  be  made  at  the 
aluminum  foundry.  If  there 
is  no  foundry  of  this  kind  in  the  vicinity,  a  ladle  of  melted 
aluminum  can  be  used  and  the  mold  poured  as  nearly  full 
as  possible,  after  which  it  is  allowed  to  cool.  After  this  has 
been  done,  the  hollow  places  can  be  filled  In  with  the  filler 
rod  when  welding.  The  former  method  is  by  far  the  more 
practical  except  in  small  openings,  when  the  latter  method 
is  better. 

When  welding  the  case  shown,  two  straightedges  are  used. 
one  along  each  side,  the  full  length  of  the  case.  The  pieces 
that  have  been  cast  are  fitted  into  place  and  clamped  or 
fastened  so  as  to  hold  them  in  alignment.  The  case  is  pre- 
heated all  over  until  the  chill  has  been  taken  off  and  then 
the  preheating  is  confined  to  the  parts  adjoining  the  surfaces 
to  be  welded,  using  the  preheating  equipment  previously  men- 
tioned, and  playing  the  flame  first  on  the  inside  and  then  on 
the  outside  so  as  to  expand  the  double  bottom  evenly.  The 
weld  at  .1  is  made  first  (by  the  two-man  system,  as  we  may 
call  it),  and  the  preheating  flame  should  be  kept  on  the  case 
all  the  time.  The  weld  at  B  is  next  made  entirely  from  one 
side,  as  it  is  impossible  to  get  at  it  from  the  other.  The  flame 
is  kept  on  the  underneath  or  outside  during  the  weld  at.B 
so  as  to  keep  the  bottom  half  fully  expanded.  Weld  C  is 
made  next.  This  should  be  spot-welded  or  tacked  at  the 
corner  D  and  then  at  the  center  of  the  weld  E.  The  weld  is 
started  at  point  F  and  continued  up  to  the  top  of  the  case 
and  around  weld  C.  finishing  at  D.  Fig.  3  shows  the  case  after 
the  repairs  have  been  completed. 


Fig.   4  after  Repairs   liave   been 
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Welding-  a  Crank-case  with  Broken  Out  Bearinsfs 
Fig.  4  shows  a  badly  broken  crank-case  and  Fig.  5  shows 
the  case  after  it  has  been  repaired.  lu  preparing  to  weld  this 
case,  the  babbitt  should  first  be  removed  from  the  hearing, 
and  a  mandrel  should  be  made  of  steel  tubing  the  size  of 
the  bearing  and  as  long  or  longer  than  the  case,  for  aligning 
the  broken  out  bearings  and  holding  them  in  place  during 
the  entire  operation.  One  of  the  important  things  to  consider 
in  a  piece  of  repair  work  like  this  is  the  shrinkage,  and  suffi- 
cient allowance  must  be  made  to  take  care  of  this.  By  placing 
a  thin  sheet  of  asbestos  1  '32  inch  thick  under  the  mandrel 
at  the  two  end  bearings,  the  center  bearings  will  be  raised 
1/32  inch  higher  than  their  original  position,  which  is  suffi- 
cient to  take  care  of  the  shrinkage.  It  is,  of  course,  necessary 
to  place  the  bearing  caps  in  position  Just  as  if  the  crankshaft 
were  being  put  into  the  crank-case,  so  as  to  hold  all  bearings 
and  mandrels  in  proper  alignment.  After  placing  the  bearings 
in  pfi.sition  for  welding,  it  is  necessary  to  preheat  the  case 
sufficiently  to  take  off  the  chill,  as  already  described,  but  an 
extensive  preheating  of  this  case  is  not  necessary.  The  first 
weld  to  make  is  the  bearing  at  A,  this  being  tacked  at  one 
side  and  then  welded  on  the  other  side  around  to  the  first 
tack.  By  using  a  helper  on  this  job.  it  is  done  more  rapidly 
and  with  much  better  results.  The  bearings  /{  and  C,  respec- 
tively, are  next  welded  the  same  as  bearing  .1.  and  as  each 
weld  is  made  the  bearing  caps  should  be  loosened  to  allow 
the  bearing  to  settle  into  its  original  position.  The  mandrel 
used  for  aligning,  however,  should  not  be  taken  out  until  the 
case  is  finished  and  is  perfectly  cold.  In  welding  the  arm. 
it  should  be  placed  in  position  and  clamped  there  with  straight- 
edges, one  of  which  is  placed  on  the  bottom  of  the  case  where 
the  bottom  half  is  bolted,  one  on  the  top  where  the  cylinders 
bolt  on,  and  still  another  one  on  the  outer  edge  of  the  arms. 
All  straightedges  should  be  the  full  length  of  the  case. 

The  case  is  now  ready  for  preheating,  the  heat  being  con- 
fined to  that  part  of  the  case  shown  inside  the  circle;  then 
the  heat  is  brought  up  gradually,  keeping  the  arm  hotter  than 
the  body  of  the  case  and  leaving  the  preheating  flame  on  the 
urm  during  the  entire  operation.  This  weld  should  be  started 
on  the  outside  edge  as  shown  at  U,  then  the  inside  upper  edge 
should  be  welded  as  shown  at  K,  continuing  around  the  arm 
the  same  as  with  the  bearings  and  finishing  at  D.  The  arms 
should  be  kept  hot  until  the  weld  is  as  cool  as  the  surround- 
ing metal,  thus  preventing  strain,  after  which  the  case  should 
be  covered  with  asbestos  and  allowed  to  cool  slowly. 

II  may  be  necessary  in  some  cases  to  allow  a  greater  or  less 
amount  for  shrinkage,  according  to  the  thickness  of  the  metal. 
In  this  particular  instance,  the  case  was  about  3/lG  to  1/4 
inch  thick.  In  preheating  and  cooling,  as  before  mentioned, 
the  shrinkage  cracks  are  prevented  which  ordinarily  occur 
when  the  case  is  preheated  all  over.  As  the  weld  cools  before 
the  arm  does,  the  expansion  of  the  arm  keeps  the  metal  from 
contrail ing  on  botli  sides  of  the  weld  at  tlie  same  time.  After 
it  has  cooled,  it  will  stand  as  much  strain  as  any  otlier  part 
of  the  case;  so  letting  it  cool  before  the  arm  does,  makes 
it  really  stronger  than  the  heated  metal,  so  that  the  strain 
has  really  been  removed  from  the  weld  and  the  only  expan- 
sion left  is  in  the  arm.  By  cooling  this  gradually,  the  con- 
traition  is  taken  care  of  very  readily.  A  case  welded  in  this 
manner  has  not  been  subjected  to  any  great  danger  in  warping 
or  shrinking  out  of  alignment,  as  the  greater  part  of  it  has 
not  been  lieated  very  extensively,  although  some  heat  has  been 
acquired  through  radiation.  As  the  larger  part  of  the  case 
has  been  kept  cool,  it  has  held  its  shape  and  made  it  easier 
for  the  operator  to  handle;  it  has  not  been  subjected  at  any 
time  to  the  danger  of  collapsing  from  handling  or  from  over- 
heating. If  a  charcoal  tire  is  used  in  preheating  this  case, 
the  chances  for  warping  and  cracking  are  much  greater,  as 
the  whole  case  is  heated  to  about  the  same  temperature,  mak- 
ing it  necessary  to  handle  it  very  carefully;  rough  handling 
uiuier  this  temperature  might  cause  the  case  to  collapse,  or 
if  it  were  not  properly  blocked  up,  it  would  easily  get  out  of 
alignment,  which  might  not  be  noticed  until  the  case  had  been 
finished.  In  addition  to  this,  it  is  inconvenient  to  work  over 
a  case  whiih  has  been  heated  in  this  manner,  on  account  of 
the  extreme  heat. 


INSERTED-TOOTH  FACING  MILL 

The  illustration  shows  a  facing  mill  in  use  at  the  Vermont 
Farm  Machinery  Co.'s  plant.  Bellows  Falls,  Vt..  tor  facing  the 
ends  of  round  forgings  about  3  inches  in  diameter.  The 
amount  to  be  removed  from  these  forgings  varies  from  %  to  % 
inch.  After  experiencing  considerable  difficulty  with  the  ordi- 
nary solid  type  of  face  mill,  a  cutter  was  made  with  inserted 
teeth  as  shown,  which  has  worked  out  very  successfully  in 
service. 

The  mill  is  made  up  of  an  inner  ring  or  core  that  screws 
on  the  nose  of  the  spindle.  This  core  is  slotted  with  twelve 
slots  for  the  reception  of  the  square  tool  bits  which  were 
made  from  'js-inch  square  high-speed  steel.  Surrounding  the 
core  is  a  ring  that  is  threaded  to  the  base  of  the  core  and  held 
stationary  by  four  tapered  pins.  This  outer  ring  is  for  re- 
ceiving the  set-screws  that  lock  the  facing  cutters  in  place. 
The  set-screws  are  of  the  regulation  safety  type  and  are  dis- 


rifffi^ 


Facing   Mill   witi;   Ins.rtoil   Tcelh 

tributed  two  to  each  of  the  inserted  teeth.  The  fa;e  and  cut- 
ting side  of  each  of  the  inserted  tools  are  relieved  to  a  clear- 
ance of  10  degrees  in  both  directions. 

This  facing  mill  has  proved  very  successful,  and  the  milling 
operation  is  carried  on  with  little  vibration.  The  great  amount- 
of  chip  room  trees  the  edges  of  the  teeth  of  chips  at  all  times. 
This  cutter  construction  also  has  the  advantage  of  permitting 
broken  or  badly  dulled  cutters  to  be  replaced  quickly. 

C.  L.  L. 

•  •     « 

Specialization  may  be  carried  out  in  the  building  of  one 
size  of  engine  lathe  with  somewhat  the  same  advantage  as 
in  building  one  size  of  motor  car  only.  We  know  what  a  tre- 
mendous success  has  been  achieved  by  one  concern  whicli  has 
built  only  one  size  of  chassis  for  a  number  of  years.  It  has 
been  due  to  developing  special  machinery  and  methods  which 
were  practicable  only  when  a  large  number  of  cars  were  made. 
The  same  holds  true  in  a  lesser  degree  with  the  manufacture 
of  engine  lathes.  Where  lathes  are  built  in  several  sizes  they 
are  put  through  in  lots  of  ten,  twenty,  fifty  or  perhaps  more, 
but  no  matter  how  many  there  are  in  a  lot  it  is  a  distinct 
division  of  the  production.  The  next  lot  will  usually  be  of 
another  size.  Now  if  a  few  castings  are  defective — say  three 
cones  have  blow-holes  and  are  rejected — it  means  that  three 
lathes  are  held  back  until  new  castings  can  be  made.  But  if 
the  production  of  one  size  is  going  through  steadily,  the  out- 
put is  not  perceptibly  checked  because  a  few  castings  are 
thrown  out.  Of  course  the  chief  advantage  is  in  the  economies 
effected  by  the  development  of  jigs  and  fixtures  and  time- 
saving  methods  that  are  feasible  in  quantity  production. 

•  *     • 

One  machine  tool  builder  met  the  difficulty  of  getting  steel 
forgings  required  for  lathe  spindles  by  putting  in  a  Nazel 
pneumatic  cushion  hammer  and  forging  them  from  old  car 
axles.  He  purchased  a  large  quantity  of  axles,  new  and  used, 
for  $1.20  a  hundred-weight  and  turned  them  into  high-quality 
spindles  with  the  aid  of  the  hammer. 
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THE  VALUE  OF  MOVING  PICTURES 
IN  SELECTING  TRADES 

Many  boys  waste  valuable  years  of  their  lives  before  finally 
settling  down  to  the  kind  of  work  for  which  they  are  best 
fitted,  because  they  take  up  a  trade  with  little  knowledge  of 
the  nature  of  the  work,  and  after  spending  months  or  years, 
reach  the  conclusion  that  they  will  never  like  it.  This  means 
dissatisfaction,  loss  of  time,  and  perhaps  eventual  failure  to 
find  an  agreeable  and  profitable  occupation. 

This  state  of  affairs  Is  unprofitable  not  only  to  the  employe 
but  also  to  the  employer.  It  is  estimated  that  it  costs  an 
employer  from  forty  to  sixty  dollars  for  every  employe  taken 
on  and  taught  the  rudiments  of  his  work.  Of  course,  it  he 
stays  long  enough  to  become  proficient,  the  investment  is  re- 
turned with  profit.  But  how  Is  the' employer  or  the  employe 
to  know  that  the  relation  will  be  mutually  satisfactory  until 
the  employe  has  acquired  some  experience?  One  possible  solu- 
tion is  to  reproduce  the  conditions  of  work  by  means  of  mov- 
ing pictures,  and  present  a  fairly  accurate  idea  of  the  condi- 
tions of  work,  the  surroundings,  the  wages  earned,  the  types 
of  employes  and  other  facts  of  vital  Importance  to  one  about 
to  begin  an  occupation. 

If  films  were  available  showing  the  conditions  in  the  princi- 
pal trades,  they  could  be  made  useful  not  only  for  sifting  out 
undesirable  employes,  but  also  for  attracting  to  a  given  trade 
those  who  are  naturally  well  fitted  for  it.  Some  real  educa- 
tional work  is  needed  that  will  attract  young  men  from  banks, 
department  stores,  offices  and  other  "genteel"  occupations  to 
the  really  productive  pursuits  which  yield  large  returns  for 
the  intelligent  and  ambitious.  If  a  boy  were  shown  in  his  im- 
pressionable years  a  picture  outlining  the  career  of  two  aver- 
age young  men  of  equal  intelligence  and  ability,  one  entering 
a  banking  office  and  the  other  taking  up  mechanical  work, 
he  might  be  in  a  better  position  to  judge  of  future  values  in 
these  occupations.  He  would  see  that  the  "genteel"  occupa- 
tion seldom  offers  very  much  in  the  way  of  a  career,  while 
the  Job  that  looks  undesirable  because  the  work  Is  harder 
may  have  great  possibilities  for  the  lad  who  works,  and  studies 
while  he  works. 

*     *     * 

DIRECTION  OF  WORK  IN  PROCESS 

Should  a  piece  of  work  be  moved  to  the  right  or  left  after 
or  during  the  machining  operations?    This  is  a  question  which 


would  be  rather  unlikely  to  occur  to  the  average  person  en- 
gaged in  mechanical  work,  and  anyone  who  had  not  previously 
lonsidered  the  matter  might  easily  say  that  it  should  be  moved 
to  the  right,  or  that  it  was  of  no  great  importance  anyway. 
As  a  matter  of  fact,  when  machining  operations  are  to  be  done 
consecutively  on  adjacent  machines,  and  when  the  jig  or  fix- 
ture Is  to  be  pushed  from  one  man  to  another  during  the 
process,  it  will  be  found  that  the  work  can  be  accomplished 
to  better  advantage  if  the  fixtures  are  moved  from  right  to  left. 

This  practice  will  be  found  to  be  of  considerable  importance 
in  handling  very  heavy  fixtures,  such  as  those  used  for  gas 
engine  cylinders  in  automobile  work,  or  other  heavy  work  on 
which  several  operations  are  to  be  performed  before  removing 
it  from  the  fixture;  the  reason  is  that  it  is  easier  to  push 
anything  with  the  right  hand  than  with  the  left,  always  as- 
suming that  the  operator  is  not  left-handed. 

Going  a  step  further  and  assuming  that  the  fixtures  used 
are  of  small  size  and  can  be  easily  handled,  it  will  be  found 
more  convenient  for  the  operator  to  push  the  fixture  from 
left  to  right  if  several  spindles  on  a  drilling  machine  are  being 
used.  That  Is  to  say,  a  drill  jig  which  is  to  be  used  in  several 
positions  under  different  spindles  of  a  machine  can  be  handled 
by  the  operator  to  better  advantage  working  from  left  to  right 
than  if  pushed  from  right  to  left. 

It  will  be  found  advisable  to  look  into  the  handling  of  any 
jig  or  fixture  which  is  to  be  used  consecutively  on  several  ma- 
chines, in  order  to  see  that  the  machines  are  so  placed  that 
the  fixture  can  be  transferred  from  one  to  the  other  with  the 
least  possible  exertion  by  the  operator. 
*     •     * 

SAFETY  AND  THE  MAN 

In  a  conspicuous  place  at  the  American  Museum  of  Safety, 
New  York  City,  is  a  safety  bulletin  on  which  appears  the  fol- 
lowing: "The  best  safety  device  is  a  careful  man."  This  state-* 
ment  has  more  than  ordinary  significance  to  those  who  are  in- 
formed as  to  the  conditions  existing  in  many  factories  and 
shops.  Is  it  not  a  fact  that,  because  machines  are  being  ade- 
quately guarded  and  equipped  with  safety  devices,  the  opera- 
tors themselves  have  become  more  or  less  indifferent  to  danger, 
assuming  that  the  guarding  equipment  is  sufficient  to  keep 
them  from  harm?  If  this  is  the  case,  there  is  another  phase 
of  safety  propaganda  which  shop  owners  and  executives  should 
consider. 

Most  well  regulated  shops,  factories  and  offices  today,  espe- 
cially in  congested  districts,  have  a  periodical  fire  drill  which 
is  more  effective  than  issuing  written  or  printed  instructions 
to  each  individual  telling  him  how  to  act  in  case  of  fire.  Writ- 
ten instructions  alone  are  very  likely  to  be  forgotten  in  a  sud- 
den emergency,  if  they  have  been  read,  which  is  doubtful.  But 
if  the  employe  has  actually  gone  through  the  necessary  routine 
a  few  times,  he  will  remember  what  exit  to  use  as  well  as  the 
other  essential  points.  The  best  fire  escape  ever  devised  will 
not  save  a  man  from  burning  If  he  forgets  where  it  is  or  how 
to  get  to  it.  Likewise  the  best  safety  device  will  not  prevent 
an  accident  if  the  operator  does  not  know  how  to  act  In  rela- 
tion to  the  different  parts  of  the  machine.  WTiy  are  not  safety 
lectures  with  practical  Instruction  given  in  every  shop  and 
factory  periodically?  The  memories  of  operators  of  machinery 
in  factories  will  respond  more  quickly  to  practical  drill,  ac- 
companied by  oral  instruction,  than  to  any  kind  of  printed 
rules,  and  if  the  dangers  are  Illustrated,  as,  for  instance,  by 
the  instructor  showing  the  several  ways  in  which  the  fingers 
may  be  cut  off  on  a  circular  saw,  and  the  means  of  avoiding 
such  accidents,  the  instructions  are  more  likely  to  make  a 
lasting  impression. 

Accidents  are  largely  the  result  of  an  indifferent  mental 
attitude  on  the  part  of  the  operator.  The  necessity  for  safety 
must  exist  first  in  the  mind  of  the  individual.  Then  and  then 
only  will  it  be  effective.  The  mental  attitude  of  the  operator 
is  almost  as  important  a  factor  for  safety  as  the  careful  guard- 
ing of  the  machine.  The  latter  may  be  accomplished  by  state 
legislation,  but  the  former  cannot.  That  must  be  an  individual 
matter.  Everyone  who  has  machines  to  operate  or  who  comes 
in  contact  with  machinery  in  any  way  should  remember  that 
"the  best  safety  device  is  a  careful  man." 
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INFLUENCE    OF    RIGHT   BUYING 
ON  BUSINESS* 

BY  H.  B.  TWYPORDt 

There  is  ample  scope  in  the  profession  of  the  buyer  to 
solve  some  of  the  problems  connected  with  bringing  the 
buyer  and  the  seller  together,  and  to  secure  for  both  of  them 
the  economic  advantages  that  would  be  attained  by  closer 
cooperation.  The  improvement  of  the  present  conditions  de- 
pends largely  upon  the  use  of  more  efficient  methods  of  buy- 
ing. Scientific  salesmanship  has  its  limitations.  It  has 
failed  to  meet  and  cannot  meet  some  of  the  situations  cre- 
ated by  unscientific  buying.  Education  in  selling  has  been  de- 
voted to  schemes  for  getting  business,  and  this  has  given 
highly  satisfactory  results;  but  more  could  be  accomplished 
by  treating  it  as  an  economic  study.  This  viewpoint  must 
almost  wholly  govern  developments  in  the  art  of  buying. 

To  illustrate  this  point,  an  instance  is  given  of  an  un- 
scientific buying  transaction  which  actually  occurred.  The 
purchaser  was  in  the  market  for  a  large  quantity  of  steel 
torgings,  and  on  referring  to  his  records  found  he  had  a 
list  of  eight  manufacturers  of  forgings,  to  each  of  whom  he 
sent  a  request  for  quotations.  From  two  of  these,  bids  were 
received;  but  the  remaining  six  were  unable  to  quote  for 
various  reasons.  Four  made  only  drop-forgings;  one  was  not 
equipped  for  torgings  as  large  as  those  required;  and  for 
another  the  forgings  were  too  small.  The  result  was  that 
the  buyer  had  only  two  bids  on  which  to  base  his  order, 
whereas  if  he  were  working  at  an  efficiency  of  100  per  cent 
he  would  have  had  eight  bids.  It  is  not  to  be  expected  that 
this  percentage  of  efliciency  can  always  be  attained,  but  that 
much  better  results  than  25  per  cent  can  be  secured  is  be- 
yond question.  This  is  not  an  isolated  example  for  it  ex- 
ists to  some  extent  in  every  purchasing  agent's  office. 

In  the  instance  related,  75  per  cent  of  the  buyer's  efforts 
were  fruitless;  and  the  same  percentage  of  manufacturers  of 
forgings  who  were  asked  to  quote  incurred  an  addition  to 
their  selling  expenses  with  no  prospect  of  any  business  even- 
tuating from  the  loss  of  time,  trouble  and  expense  to  which 
they  were  put.  Every  business  house  is  up  against  this 
condition,  and  it  is  expected  and  provided  for,  but  if  better 
methods  of  purchasing  were  able  to  eliminate  even  half 
of  these  non-productive  activities  of  the  sellers,  an  enor- 
mous saving  would  be  effected.  It  is  conceivable  that  many 
concerns  could  reply  immediately  to  such  an  inquiry,  stat- 
ing that  they  were  unable  to  quote,  and  the  resultant  wasted  ef- 
fort and  expense  would  be  small;  but  in  this  particular  in- 
stance, the  question  of  making  the  torgings  was  in  three 
cases  referred  to  the  estimating  department,  and  in  one  case 
to  the  shop  superintendent  before  the  firms  declined  to  bid. 

Another  source  of  unnecessary  expense  to  manufacturers 
and  wholesale  houses,  caused  entirely  by  inefficient  buying 
methods,  arises  in  those  cases  where  requests  for  quotations 
are  worded  in  such  an  ambiguous  manner  that  there  is  some 
perplexity  on  the  part  of  the  bidders  as  to  what  is  actually 
reciuirod.  Sometimes  a  size  is  incorrectly  given  or  the  care- 
less specification  can  be  interpreted  to  cover  two  entirely  dis- 
tinct articles.  This  involves  requests  for  additional  infor- 
mation by  telephone  or  letter,  or  sometimes  salesmen  are 
sent  to  make  inquiries  for  the  purpose  of  clearing  up  un- 
certain points.  This  also  happens  with  orders  when  issued, 
and  it  is  a  fault  which  is  entirely  too  common. 

Any  betterment  of  these  conditions  would  tend  to  reduce 
the  selling  expense  and  consequently  lower  the  selling  price. 
Thus  the  buyer  would  be  likely  to  derive  a  material  ben- 
efit, but  such  a  benefit  could  only  be  broiight  about  by  using 
more  scientific  methods.  Scientific  salesmanship  cannot  cope 
with  certain  phases  of  unscientific  buying.  The  remedy 
lies  with  the  buyer,  and  the  economic  advantages  will  not 
only  be  secured  for  his  own  concern  but  for  all  those  with 
whom  he  does  business.  If  one  considers  the  wide  ramifi- 
cations of  business,  and  the  successive  buying  and  selling 
from    the   raw   material    to   the    finished    product,    it   will   be 
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realized  that  this  question  of  right  buying  has  a  broad  sig- 
nificance and  that  its  influence  on  business  is  universal. 

The  real  salesman  is  the  man  who  discovers  live  prospects 
and  sells  goods.  The  real  buyer  is  not  the  man  who  merely 
places  orders  but  the  one  who  discovers  live  prospects  among 
those  concerns  who  are  able  to  sell  him  what  he  wants  when 
he  wants  it  and  at  the  right  price.  The  educational  efforts 
made  to  improve  the  conditions  of  buying  have  not  yet 
reached  the  stage  or  been  given  sufficient  prominence  to 
correct  many  of  the  evils  that  still  exist,  but  much  is  be- 
ing accomplished.  The  art  of  selling  is  much  more  highly 
developed,  probably  because  it  is  more  spectacular  and  also 
because  it  is  the  means  of  getting  business.  It  has  been 
governed  too  largely,  perhaps,  by  the  natural  ambition  of 
every  salesman  to  increase  his  sales  and  of  every  manufacturer 
to  see  his  business  grow,  with  insufficient  consideration  of 
the  economic  aspects  of  the  situation.  If  education  in  buy- 
ing brings  about  a  readjustment  of  the  two  functions,  the 
present  disproportion  between  the  buying  and  selling  ex- 
penses of  a  concern  will  be  brought  into  the  proper  rela- 
tion to  each  other.  Not  that  the  expenses  of  buying  will 
be  materially  increased,  but  the  application  of  better  methods 
should  make  an  appreciable  difference  in  selling  expenses. 

What  is  the  remedy?  It  is  absolutely  essential  to  know 
where  to  buy  to  the  best  advantage;  and  as  already  indi- 
cated, promiscuous  requests  to  manufacturers  for  quotations 
will  work  to  the  disadvantage  of  the  purchaser.  It  is  im- 
portant that  every  buyer  should  collect  accurate  information 
regarding  the  available  sources  from  which  he  can  make 
his  purchases;  and  it  is  not  sufficient  for  this  to  be  Just  a 
list  of  manufacturers  or  firms  dealing  in  the  particular  com- 
modities he  may  be  called  upon  to  buy.  By  a  process  of  se- 
lection and  elimination  he  can  make  this  list  accurate,  com- 
plete and  confined  to  those  concerns  which  are  in  the  best 
position  to  supply  his  requirements;  and  he  can  then  prac- 
tically concentrate  his  entire  efforts  upon  them.  This  method 
cannot  fail  to  secure  for  the  buyer  the  most  efficient  results, 
and  the  business  will  go  to  the  seller  with  the  minimum 
amount  of  wasted  effort  on  the  part  of  competing  concerns. 

In  compiling  and  tabulating  information  regarding  sources 
of  supply  there  are  several  factors  to  be  taken  into  consid- 
eration. Not  only  must  the  firms  to  whom  the  business  Is 
given,  and  with  whom  negotiations  are  conducted,  be  able  to 
make  the  goods,  but  they  should  also  be  geographically  lo- 
cated 80  that  an  unfailing  supply  is  assured.  Recent  freight 
embargoes  have  demonstrated  to  many  concerns  the  wisdom 
of  distributing  their  purchases  in  such  a  manner  as  not  to 
be  dependent  upon  one  manufacturer  or  one  transportation 
line.  Scientific  buying  precludes  the  possibility  of  failure 
to  obtain  delivery  of  goods  at  the  time  required  and  where 
required.  The  serious  losses  that  might  ensue  if  proper  pre- 
cautions were  not  observed  are  obvious,  and  provision  must 
be  made  for  keeping  records  of  the  character,  reliability  and 
financial  responsibility  of  the  concerns  dealt  with. 

The  recent  industrial  activity  has  demonstrated  to  many 
buyers  the  necessity  of  maintaining  these  records  and  the 
serious  losses  that  may  occur  by  not  keeping  them  up  to  date. 
With  many  buyers  the  main  question  today  is  not  one  of 
price,  but  of  getting  the  goods  at  some  definite  date.  Orders 
are  being  placed  and  distributed  on  geographical  considera- 
tions only.  To  those  actually  engaged  in  buying,  many  curi- 
ous and  instructive  situations  have  arisen,  in  some  of  which 
the  purchaser  was  able  to  show  the  seller  from  the  informa- 
tion he  had  on  file  that  he  was  unable  to  make  delivery  in 
the  time  he  had  undertaken.  A  manufacturer  who  had 
been  accustomed  to  taking  orders  for  certain  material  for 
shipment  in  one  month,  but  who  kept  no  proper  records,  con- 
tinued soliciting  business  on  tlie  same  time  basis  and  accept- 
ing additional  orders  from  new  customers  until  his  factory 
was  booked  with  work  for  six  months  ahead.  Against  these 
conditions  the  buyer   must  protect   himself.- 

Another  manufacturer  is  doing  business  in  a  succession 
of  "waves."  He  quotes  low  prices  until  he  has  secured  all 
the  work  he  can  handle,  and  then  he  promptly  quotes  ridic- 
ulously high  prices;    but  Just  as  soon  as  he  has  worked  off 


1038 


MACHINERY 


August,  1916 


the  accumulation  of  orders,  he  commences  to  cut  prices  again. 
This  is  a  condition  against  which  the  buyer  must  take  pre- 
cautions; otherwise,  the  loose  methods  of  the  manufacturer 
■will  probably  cause  him  serious  trouble  and  losses.  Scien- 
tific buying  does  materially  reduce  the  cost  of  selling  and 
this  should  be  one  of  its  chief  claims  to  greater  recognition.  In 
addition,  it  is  a  measure  of  safety  against  loose  methods  on 
the  part  of  suppliers  and  manufacturers,  which  are  likely 
to  cause  trouble  for  the  buyer. 


POSITIVE  INDICATOR  STOPS  APPLIED 
TO  LATHE  WORK 

The  following  article  desscrihes  how  two  very  accurate  dial 
Indicators  were  attached  to  the  cross  and  longitudinal  slides 
of  a  lathe  in  such  a  way  as  to  make  it  possible  to  machine 
work  to  the  highest  degree  of  accuracy  without  the  use  of 
a  measuring  tool.  To  understand  the  operation  of  this  de- 
vice, reference  should -be  made  to  Fig.  1,  which  shows  the 
work — a  drill  press  spindle — in  a  lathe.  A  drawing  of 
the  spindle  is  shown  in  Fig.  3.  This  shaft  is  held  at  its 
outer  end  in  a  specially  constructed  steadyrest;  the  other 
end  is  grasped  by  a  spring  collet  in  the  head  of  the  lathe. 
The  steadyrest  is  built  rigidly  and  made  very  accurate.  The 
shaft  runs  in  a  split  bronze  bushing,  half  of  which  is  screwed 
into  the  main  body 
of  the  steadyrest  and 
the  other  half  into 
the  hinged  portion  of 
the  steadyrest.  The 
hinged  portion  is  ac- 
curately lined  up 
with  the  lower  por- 
tion by  the  latch 
which  is  clearly 
shown  in  Fig.  1, 
thus  causing  the  two 
faces  of  the  bronze 
bushing  to  be  accu- 
rately lined  up.  It 
is  on  the  hinged 
portion  of  the  steady- 
rest that  one  of  the 
dial  indicators  is 
mounted. 

In  placing  the 
shaft  in  the  steadyrest,  the  hinged  portion  is  thrown  back, 
the  shaft  laid  in,  one  end  projecting  into  the  spring  collet, 
and  the  hinged  portion  brought  over  and  tightened;  then  a 
0.010-inch  shim  is  slipped  between  the  large  shoulder  on 
the  shaft  and  the  front  of  the  steadyrest  bushing.  The  shim 
Is  afterward  removed  and  the  spring  collet  tightened,  which 
takes  up  the  0.010  inch  and  draws  the  shoulder  of  the  shaft 
snugly  against  the  steadyrest.  It  is  essential  that  all  the 
shafts  be  accurately  located  from  some  point  and  this  is 
the  point  chosen  from  which  to  take  all  longitudinal  di- 
mensions. 


Tig.   2.     Lathe  equipped  with  Indicator  for  gaging  Crosswise   Dimensions 


Spindle 

The  indicator  A  in  Fig.  1  is  actuated  by  the  various 
fingers  or  stops  which  are  shown  mounted  on  the  turret 
head,  and  the  operator  has  previously  so  adjusted  these  stops 
that  when  the  carriage  is  advanced  far  enough  to  cause  the 
hand  of  the  dial  indicator  to  point  to  zero,  the  cutting  tool 
has  advanced  to  exactly  the  correct  position,  so  that  the  oper- 
ation is  performed  without  the  use  of  any  measuring  tools. 
The  second  indicator  A,  Fig.  2,  is  mounted  on  a  stationary 
portion  of  the  carriage  and  its  finger  protrudes  into  the  path 
of  an  adjustable  stop  which  is  mounted  on  the  cross-slide  of 
the  lathe.     The  stop  on  the  cross-slide  is  adjusted  in  such  a 

manner  that  when 
the  center  line  of 
any  one  of  the  tools 
in  the  turret  exactly 
coincides  with  the 
center  line  of  the 
spindle  of  the  lathe, 
the  hand  of  the  indi- 
cator will  point  to 
zero.  When  such 
operations  as  drill- 
ing, reaming,  center- 
ing or  countersink- 
ing are  being  per- 
formed, the  cross- 
slide  Is,  of  course, 
adjusted  so  as  to 
cause  the  indicator 
to  read  zero.  In  such 
operations  as  rough- 
and  finish-boring,  the 
cross-slide  may  be  set  over  so  as  to  leave  any  specified  amount 
on  the  diameter  of  the  hole  being  bored,  which  will  be  accu- 
rately indicated  by  the  indicator  A,  thus  making  It  unneces- 
sary to  caliper  or  gage  the  hole  being  bored. 

The  operations  on  the  drill  press  spindle  consist  in  first  drill- 
ing to  the  required  depth,  using  the  indicator  for  longitudinal 
work;  second,  rough-boring,  leaving  0.015  inch  on  the  diameter, 
and  then  finish-boring,  leaving  0.003  inch  for  reaming,  in  this 
case  using  the  cross-slide  indicator;  third,  reaming,  using 
the  cross-slide  indicator  to  centralize  the  turret;  fourth, 
shaving,  leaving  the  turret  on  center  and  gaging  longitudi- 
nally by  the  longitudinal  indicator  (this  being  the  opera- 
tion illustrated  in  Fig.  1 ) ;  fifth,  rounding  inside  edge  of 
countersunk  hole,  using  the  cross-slide  indicator  to  show 
when  the  full  radius  is  secured;  sixth,  facing  end  and  cham- 
fering with  a  combination  tool,  using  the  cross-slide  indi- 
cator to  show  when  the  correct  amount  of  chamfer  is  secured. 
The  longitudinal  stop  or  finger  B.  Fig.  1,  for  the  drilling 
position  is  arranged  in  a  different  manner  from  those  in  the 
shaving,  boring  and  reaming  positions.  This  finger  is  an  in- 
tegral part  of  the  drill-holder;  thus  the  drill,  with  the  holder 
and  finger,  may  be  removed  from  the  machine  while  another 
operation  is  being  performed.  When  it  is  necessary  to  ma- 
chine more  of  the  parts,  this  drill  and  the  other  tools  so 
equipped  may  be  simply  slipped  into  the  turret  without  ad- 
justing the  fingers.  This  is  not  so  with  the  fingers  attached 
to  the  turret,  as  they  must  be  adjusted  at  every  set-up.  These 
attachments  are  applied  to  an  ordinary  engine  lathe  with  a 
turret  toolpost,  in  use  in  the  factory  of  W.  H.  Nichols, 
Waltham,  Mass.  V.  B. 


Lathe  equipped  with  Indicator  for  gaging  Longitudinal  Dimensions 
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SIMPLIFIED  DESIGN   AND  A  SHOP  SYSTEM  WHICH  RESULTED  IN  INCREASED  PROFITS 


BY    GEOROE   P.    PEABCE' 


NOT  long  ago  the  president  of  a  well  established  manu- 
facturing  company   called   upon   his   manager   to   give 
a  reason   for  the  decrease  in  the  profits  of  the  busi- 
ness  which   had   been   noticeable   for   some   time.     In   taking 
up  the  matter  with   the  manager,   the   president  stated  that 
although    the    management    seemed    both    thorough    and    sys- 
tematic and   although   efficiency   methods   had   been   installed 
throughout    the    factory,    yet 
the  returns  on  the  investment 
had   only   been   about   3    per 
cent      for      the      past      year. 
Naturally,   the   situation   was 
somewhat    serious    as    it    is 
evident  that  no  factory  could 
continue    to    do    business    for 
any    length    of   time    with    a 
profit    as    small    as    this. 

In  reply  to  the  inquiries, 
the  manager  stated  that  a 
number  of  things  were  re- 
.si)onsible    for    this   condition. 


Fig. 


A  decision   had   therefore   been   reached   at   the   meeting   to 
call    in    a    well-known    detail    engineer    and    have    him    look 
over  the   situation  and   endeavor   to   determine   the   trouble. 
The  manager  at  first  demurred  at  the  proposed  innovation, 
and  stated  that  he  would  resign  so  long  as  the  work  which 
he  had  done  was  unsatisfactory,  even  after  he  had  done  his 
utmost  to  make  a  success  of  the  undertaking,  but  he  was 
finally    persuaded    to    recon- 
sider and  remain  to  see  what 
the  effect  of  the  detail  engi- 
neer's work  might  be  on  the 
organization.     After    he   had 
consented    to    this    arrange- 
ment   rather    grudgingly,    he 
said  that  he  hoped  the  detail 
engineer  would  be  able  to  de- 
vise some  system  that  would 
cut  costs  closer  than  he  had 
been  able  to;    that  he  knew 
that  the  wages  could  not  be 

(A)  Old  Design  of  Coni.octln»-rod.     (B)  Improved  De.ijn  reduced  another  cent  without 
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iiud  further  remarked  that  the  company  should  be  satisfied 
that  any  dividends  at  all  were  forthcoming,  as  the  compe- 
tition was  very  strong;  and  he  further  argued  that  it  the 
greatest  care  had  not  been  exercised  to  hold  the  expendi- 
tures down  as  low  as  possible,  there  would  not  have  been 
any  profit  at  all.  The  manager  complained  that  it  was 
very  difficult  to  get  men  who  would  take  an  interest  in 
their  work;  and  in  confirmation  of  this  he  stated  that 
twice  during  the  past  year  he  had  instituted  a  general 
house  cleaning,  during  which  he  had  eliminated  practically 
all  the  undesirable  workmen  and  replaced  them  by  new 
men.  Even  under  these  conditions,  however,  he  stated  that 
he  had  found  it  very  nearly  impossible  to  get  the  right 
kind  (7f  men  to  stay  In  the  town.  The  president  said  that 
he  could  not  see  how  it  was  that  some  of  his  competitors 
had  made  a  profit  of  15  per  cent  in  the  past  year. 
The  manager  thought  the  reason  this  other  firm  had  been 
so  successful  was  that  it  had  accumulated  an  organization 
which  worked  together  to  good  advantage  so  that  every- 
thing went  along  smoothly.  He  stated  further  that  the  other 
llrm  had  been  in  business  ten  years  to  five  of  the  company 
with  which  he  was  connected.  However,  the  president  seemed 
to  think  that  It  was  the  man- 
ager's business  to  see  to  the 
cooperation  ot  the  various 
heads  of  departments  and 
made  this  statement  very 
plain.  The  manager  finally 
said  that  the  president  would 
complain  if  men  ot  this  kind 
were  employed  because  their 
salaries  would  be  so  high 
that  the  company  could  not 
stand  the  strain. 

The  president  then  stated 
that  he  believed  the  methods 
themselves  were  at  fault,  and 
that  although  he  believed  the 
manager  was  conscientiously 
doing  his  duty,  there  must  be 
something  radically  wrong 
with  the  methods  used.  It 
had  been  determined  at  a 
meeting  of  the  stockholders  that  there  were  too  many  effi- 
ciency schemes,  geometric  decreasing  premium  plans,  task 
systems,  charge  plans  for  the  tool-room  and  many  other 
intricate  methods  of  doing  things,  which  hod  been  largely 
responsible  tor  the  decreased  profits  ot  the  organization. 
•  .\ddroaa:    63S  Tenth    Ave,    MoUoe.    111. 
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the  men  going;  out  on  strike;  that  he  did  not  see  how  it 
would  be  possible  to  make  the  men  work  any  harder,  for 
they  were  obliged  at  present  to  exert  themselves  to  the 
utmost  in  order  to  make  living  wages;  and  finally  he  didn't 
see  how  a  stranger  could  come  into  an  organization  and 
expect  to  know  more  about  it  In  a  few  weeks  than  men 
who  had  been  connected  with  it  for  years. 

The  Detail  Entflneer  Appears 
About  a  week  after  this  talk  between  the  president  and 
the  manager,  a  quiet  medium  sized  man  appeared  at  the 
office  and  presented  a  card  which  simply  stated  that  he 
was  William  Steelworth,  detail  engineer.  The  president  had 
a  talk  with  him  and  outlined  the  situation  fully;  after  which 
Mr.  Steelworth  asked,  without  any  comment  on  the  situ- 
ation, if  he  might  have  permission  to  roam  around  the  plant 
and  make  his  own  observations  for  a  few  days,  which  of 
course,  was  immediately  granted.  After  a  week  had  been 
spent  In  inspecting  the  plant  In  Us  various  departments. 
Mr.  Steelworth  once  more  appeared  at  the  president's  office 
and  asked  to  be  placed  in  full  charge  of  the  entire  plant 
with  authority  to  make  any  changes  he  desired.  Although 
this  was  somewhat  more  than 
the  president  had  bargained 
for,  he  finally  concluded  that 
the  engineer  knew  his  busi- 
ness and  that  things  could 
at  any  rate  not  be  much 
worse  than  they  were  at  pres- 
ent; therefore,  the  desired 
permission  was  granted. 

Shortly  after  this,  remark- 
able things  begin  to  happen 
in  the  factory.  One  of  the 
first  of  these  was  the  removal 
of  the  innumerable  notices, 
rules  and  regulations  which 
had  been  distributed  all  over 
the  factory;  then  a  meeting 
ot  the  men  was  called  by  the 
detail  engineer  at  which  they 
were  told  that  the  charge 
plan  of  issuing  tools  would 
be  discontinued  and  that  all  tools  could  thereafter  be  ob- 
tained from  the  tool-room  on  checks:  he  also  said  that  the 
premium  plan  and  task  systems  would  be  abandoned  and 
for  a  short  time  the  work  would  be  on  the  day  work 
basis,  every  one  being  paid  wages  which  were  a  little  bet- 
ter   than    the   average    paid    In    the    town.      He    stated    tur- 
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Design  finished  on  Disk  Grinder  except  for  Drilled  Holes 

ther  that  a  little  later  a  simple  piece-work  plan  would  be 
installed  that  would  undoubtedly  be  satisfactory  to  all  con- 
cerned. The  new  arrangement  seemed  to  please  everyone  for 
the  reason  that  by  the  old  system  it  had  been  quite  difficult 
to  earn  on  an  average  as  much  as  the  minimum  wages  in 
the  town. 

For  several  months  after  this,  great  activity  was  apparent 
in  the  drafting-room  and  new  models  of  various  lines  were 
developed.  Shortly  after  this,  a  new  piece-rate  plan  was 
established,  and  the  men  were  informed  that  these  rates 
would  be  maintained  for  the  next  two  years  at  least,  but 
that  the  right  was  reserved  to  readjust  them  if  some  newer 
or  quicker  way  of  doing  any  operation  could  be  developed. 
He  also  said  that  in  a  short  time  the  men  should  be  able 
under  the  new  system,  to  increase  their  wages  from  30  to 
40  per  cent.  It  was  remarkable  to  see  the  way  in  which 
the  stock  and  parts  were  kept  moving  through  the  shop 
shortly  after  this  system  had  been  established,  and  while 
there  was  no  particular  show  of  great  activity,  there 
seemed  to  be  a  determined  expression  on  each  man's  face 
that  indicated  the  interest  with  which  he  was  doing  his  ac- 
complished task  and  thinking  and  planning  out  every  move 
in  advance  so  as  to  produce  the  work  to  the  best  advantage. 

The  Manager  Makes  a  Few  Remarks 
During  all  these  activities,  the  manager  had  been  keeping 
his  eyes  open  and  his  mouth  shut  and  now  felt  that  a  cli- 
max must  soon  arrive.  When  he  checked  over  the  payroll 
for  the  current  week,  he  was  sure  that  the  time  had  come 
without  a  question.  Gathering  up  the  data  which  he  had 
accumulated,  together  with  the  payroll,  he  hastily  entered 
the  president's  office  without  the  formality  of  knocking.  In 
his  statements  to  the  president,  the  manager  made  it  evi- 
dent that  he  considered  that  the  firm  was  on  the  brink  of 
ruin  and  that  the  sooner  the  detail  engineer's  practices  were 
stopped  the  better  it  would  be  for  the  company.  He  gave 
as  a  reason  for  this  belief,  the  evidence  of  the  payroll,  which 
he  stated,  showed  about  25  per  cent  more  being  paid  in 
wages  for  practically  the  same  number  of  hours  of  work, 
and  he  was  very  sure  that  the  men  t'ould  not  do  25  per  cent 
more  work  or  even  10  per  cent  more,  for  these  matters  had 
been  thoroughly  tested  on  many  different  Jobs  and  the  old 
premium  system  had  been  set  a  small  amount  ahead  of  the 
quitting  effort  of  the  man.  In  addition  to  this,  the  manager 
stated  that  everything  had  been  changed  all  over  the  shop 
and  new  designs  had  been  installed,  new  tools,  jigs  and  fix- 
tures had  been  made,  and  as  a  matter  of  fact,  he  was  sure 
tliat  instead  of  reducing  expenses,  the  detail  engineer  had 
systematically  increased  them  until  it  was  at  present  cost- 
ing about  30  per  cent  more  to  run  the  shop  than  it  had  six 
months  before.  He  stated  as  a  reason  for  his  bringing 
up  the  matter  at  this  time  that  he  thought  a  3  per  cent  div- 
idend was  greatly  to  be  preferred  to  a  27  per  cent  loss. 

In  answer  to  this,  the  president  stated  that  he  had  not 
paid  very  much  attention  to  the  details  of  what  the  detail 
engineer  had  been  doing,  but  that  he  knew  of  the  wonderful 
reputation  which  he  possessed  for  making  a  losing  job  pay 


dividends,  so  that  he  had  deemed  it  best  to  let  him  alone  to 
straighten  things  out  as  best  he  might.  The  manager,  how- 
ever, was  fully  convinced  that  a  fine  mixup  had  been  made 
of  everything  and  he  thought  it  doubtful  whether  things 
would  ever  be  put  on  a  paying  basis  again.  He  was  also 
pretty  sure  that  the  men  would  all  quit  when  they  were 
put  back  on  their  old  schedule  as  would,  of  course,  be  neces- 
sary after  the  detail  engineer  had  finished  his  work.  The 
president  concluded  that  there  might  be  something  in  what 
tue  manager  said,  and  therefore  thought  it  wise  to  send  for 
Mr.  Steelworth. 

The  detail  engineer  did  not  seem  greatly  worried  over  the 
discoveries  of  the  manager,  nor  did  he  appear  to  mind  the 
apparent  losses  to  which  he  was  subjecting  the  company  by 
his  changes  of  methods.  In  defence  of  his  attitude,  he  stated 
that  it  was  true  that  the  men  were  being  paid  more  for 
the  same  hours  of  work,  but  that  the  manager  was  some- 
what mistaken  in  estimating  the  cost  at  30  per  cent  more 
than  it  had  been  formerly,  the  actual  amount  being  36  per 
cent.  He  also  admitted  having  changed  the  design  of  a 
number  of  parts,  which  therefore  required  the  making  of 
new  jigs  and  fixtures.  Going  a  step  or  two  further,  how- 
ever, he  stated  that  at  the  present  time  the  material  cost  of 
the  product  had  been  decreased  22  per  cent  and  the  labor 
cost  45  per  cent,  or  a  total  decrease  in  the  cost  of  the  prod- 
uct of  67  per  cent. 

Neither  the  manager  nor  the  president  could  quite  under- 
stand just  how  the  statements  of  the  detail  engineer  could 
be  reconciled  with  what  they  thought  they  knew  themselves 
about  the  changes  and  the  extra  cost  incurred.     The  detail 
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engineer  said  that  it  could  be  very  easily  explained,  and 
the  answer  to  the  question  was  simply  that  the  output  had 
been  increased  over  400  per  cent.  The  manager  wanted  to 
know  what  was  being  done  with  the  machines  that  were 
being  produced,  as  they  had  previously  had  trouble  in  sell- 
ing the  smaller  quantity  which  they  made  and  the  sales  had 
been  decreasing  year  by  year.  It  seemed  that  the  detail 
engineer  had  not  overlooked  this  point,  and  he  had  taken  a 
trip  to  the  various  agencies  and  had  offered  them  a  10  per 
cent  extra  discount  if  they  would  make  a  year's  contract. 
The  result  of  this  had  been  that  they  took  the  extra  10  per 
cent  with  avidity  which  increased  the  year's  demand  250 
per  cent;  it  seemed  also  that  orders  had  been  placed  with 
some  new  firms  so  that  the  requirements  for  the  coming 
year  had  been  brought  up  to  over  500  per  cent  more  than 
last  year.  The  detail  engineer  pointed  out  the  fact  that 
after  allowing  for  the  extra  10  per  cent  discount,  a  hand- 
some dividend  would  be  assured  for  some  time  to  come. 
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The  manager  seemed  somewhat  doubtful  about  the  matter, 
but  the  president  of  the  concern  was  very  much  interested 
and  anxious  to  know  what  steps  had  been  taken  by  the  de- 
tail engineer  in  order  to  produce  the  results  which  he  claimed. 
Furthermore,  he  did  not  see  just  how  it  was  possible  to  cut 
the  cost  of  production  by  increasing  wages,  but  his  inquiry 
of  the  detail  engineer  gave  the  following  data  which  may 
make  the  matter  clear. 

The  Detail  Engineer's  Report 

In  the  detail  engineer's  statement  of  conditions  as  he  found 
them  when  he  first  undertook  the  work,  he  cited  a  number 
of  facts  which  were  unknown  to  the  president  of  the  con- 
cern. In  the  first  place,  he  found  that  every  man  in  the  fac- 
tory was  driven  to  the  limit,  and  had  the  feeling  that  the 
only  way  he  could  hold  his  jol)  was  by  making  a  great  dis- 
play of  energy  with  the  result  that  there  was  plenty  of  noise 
and  racket  and  a  great  deal  of  rushing  and  hustling  about. 
There  was  no  place  in  the  factory  for  the  quiet  worker  who 
never  made  an  unnecessary  move  and  he  was  soon  made  to 
feel  that  he  was  out  of  place  and  either  had  to  make  a 
showing  of  some  kind  or  get  out.  The  detail  engineer  seemed 
to  think  that  considerable  credit  was  due  to  the  men  for 
the  work  they  managed  to  do  under  these  very  trying  and 
adverse  conditions,  but  his  Idea  was  that  the  proper  way 
to  Judge  a  man's  work  is  by  the  amount  of  it  that  he  turns 
out  and  its  quality,  and  that  all  the  activity  which  was  ap- 
parent on  every  side  did  not  necessarily  mean  industry.  In 
looking  over  the  manufacturer's  product  to  see  why  such 
a  tremendous  effort  was  required  to  manufacture  such  a 
simple  machine,  it  became  apparent  that  the  machines  were 
designed  for  construction  along  lines  which  were  unfavor- 
able to  quantity  production.  A  few  of  the  instances  that 
he  found  and  improved  are  noted  herewith. 

Fig.  1  shows  a  connecting-rod  A  which  was  used  on  one 
of  the  machines  and  is  composed  of  the  following  parts: 
one  0.30  carbon  steel  rod  C,  threaded  at  both  ends;  two  malle- 
al)le  iron  forked  ends  D,  threaded,  faced  and  drilled;  two 
lock-nuts  il;  two  turned  bolts  F;  two  lock-washers  G;  two 
he.xagon  nuts  //;  making  a  total  of  eleven  parts  altogether. 
Attention  was  called  to  the  fact  that  this  rod  had  very  little 
work  to  do  and  that  there  was  no  need  for  adjustment,  pro- 
viding the  center  to  center  distances  were  made  commer- 
cially accurate.  For  this  reason,  the  detail  engineer  entirely 
eliminated  the  rod  in  the  new  design  and  in  place  of  it 
made  one  up  like  that  shown  at  B.  The  improved  design 
was  made  from  a  simple  piece  of  cold-rolled  steel  bent  over 
at  the  ends  as  shown,  and  held  in  place  by  two  cotter-pins. 
This  form  required  no  machine  work  at  all  and  there  were 
only  two  holes  to  drill,  so  that  the  saving  is  very  obvious; 
also  the  piece  performed  its  function  better  than  the  orig- 
inal design  because  its  construction  makes  it  impossible  to 
loosen  as  the  old  one  did  occasionally  in  the  threaded  portion. 

The  bracket  forging  on  another  machine,  shown  at  A 
in  Fig.  2,  was  made  to  carry  the  idle  reversing  gear.  It 
will  be  noticed  that  this  was  a  very  bad  forging  to  make 
and  required  a  number  of  special  dies  and  equipment,  even 
in  its  rough  state;  and  after  it  was  made  it  was  expensive 
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to  machine.  In  order  to  reduce  the  cost  of  construction  on 
this  work,  a  few  changes  were  made  in  the  design  of  the 
machine  which  permitted  both  sides  of  the  frame  to  be 
used  as  supporting  members  so  that  the  final  result  was 
that  the  bracket  could  be  made  up  from  cold-rolled  steel 
as  shown  at  B  in  Fig.  2.  It  can  readily  be  seen  that  this 
is  a  very  inexpensive  piece  to  make,  requiring  only  a  bend- 
ing operation  and  the  drilling  of  two  holes,  as  indicated. 
It  has  since  proved  to  be  of  ample  strength  for  the  work 
for  which   it  was  designed. 

A  number  of  other  changes  were  made  in  the  forgings 
and  no  point  was  considered  too  small  to  be  taken  up  by 
the  detail  engineer.  The  little  eye-forging  which  held  a 
small  counterweight  on  one  of  the  machines  and  which  is 
shown  at  A  in  Fig.  3,  was  replaced  by  the  standard  formed 
wire  eye  shown  at  B.  It  would  not  have  been  possible  to 
do  this  had  it  not  been  for  the  fact  that  in  redesigning  the 
machine  on  which  this  piece  was  used,  suitable  changes 
were  made  to  permit  it.  In  the  original  design,  the  piece 
was  bolted  onto  a  box  section,  while  in  the  new  design  it 
was  simply  screwed  into  place.  The  difference  in  cost  was 
such  that  fifty  pieces  of  the  new  design  cost  about  the  same 
as  one  of  the  old  style  pieces. 

Forgings  were  not  the  only  parts  that  were  changed,  as 
some  of  the  castings  were  redesigned  to  good  advantage 
also.  Referring  to  Fig.  4.  which  shows  a  cover  A  for  the 
gears  on  one  of  the  machines,  the  improved  design  B  was 
made  larger  so  that  the  clearance  for  the  large  gear  was 
ample  and  It  was  unnecessary  to  machine  the  lip  C  on  the 
under  side,  as  the  piece  could  be  located  by  cap-screws 
closely  enough  for  all  practical  purposes,  as  indicated.  In 
the  new  design  the  machining  was  done  on  a  disk  grinder 
in  about  thirty  seconds,  and  both  covers  are  alike  so  that 
there  is  no  right  and  left  hand  as  formerly.  Either  end 
can  be  placed  at  the  front  with  equally  good  results. 

Another  Instance  of  an  improvement  is  in  the  bracket  A, 
Fig.  5,  which  formerly  was  used  to  locate  and  hold  the  ex- 
tension shaft  for  the  pinion  gear  drive  on  one  of  the  ma- 
chines. As  originally  made,  this  had  solid  cross  keys  C 
and  D  on  the  foot  to  locate  it  accurately,  which  made  a 
very  expensive  machining  job  requiring  a  number  of  ac- 
curately gaged  operations  together  with  careful  inspection, 
and  even  with  these  precautions  some  of  the  machines  were 
being  shipped  with  noisy  gears,  due  to  imperfect  alignment. 
In  changing  this  piece  over,  a  few  alterations  wfere  made 
in  the  frame  of  the  machine  and  a  hole  was  bored  and  faced 
so  that  a  casting  machined  like  the  one  shown  at  B  could 
be  bolted  on.  This  casting  Is  simply  drilled  first  and  then 
faced  and  flanged  on  a  mandrel,  both  these  operations  be- 
ing cheaply  and  rapidly  done. 

At  this  point  in  the  detail  engineer's  report,  the  presi- 
dent wished  to  know  how  a  certain  key  was  placed  in  the 
pinion  which  was  mounted  on  this  bracket.  In  the  orig- 
inal design  the  pinion  had  been  placed  on  the  shaft  and 
keyed  in  position,  after  which  the  cap  K  was  placed  on  the 
bearing;  but  in  the  new  design  the  same  result  was  accom- 
plished by  leaving  out  the  bronze  bushing  F  and  pushing 
the  pinion  into  position  through  the  hole  and  holding  it 
there  while  the  shaft  was  pushed  in  from  the  front,  a  Wood- 
ruff key  being  in  the  shaft.  As  the  key  has  less  projec- 
tion than  the  thickness  of  the  bushing  wall,  no  difficulty 
was  experienced  in  slipping  it  through  the  hole,  after  which 
it  could  be  driven  in  place  and  the  bushing  put  in  and 
fastened  by  the  set-screw  shown. 

Another  important  change  which  was  instituted  Is  shown 
In  Fig.  6.  There  were  four  of  these  spring  tension  rock- 
ing arms  .1  on  one  of  the  machines,  and  these  were  bored, 
keywayed  and  set-screwed  as  indicated.  A  piece  of  1-inch 
siiuare  stock  was  used  in  place  of  the  1-inch  diameter  shaft, 
and  the  rocker  arms  were  cast  with  a  square  cored  hole 
in  them  as  indicated  at  B.  The  hubs  of  the  rocker  arm 
were  made  %  inch  longer  than  formerly  so  that  the  hubs 
of  the  four  rocker  arms  just  about  filled  the  space  between 
the  bearings  on  the  machine;  and  it  was  thus  unnecessary  to 
put  in  any  set-screws.  In  providing  for  the  bearings  them- 
selves, the  corners  of  the  square  shafts  were  ground  slightly 
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80  that  the  shafts  could  be  run  through  the  bearing  and  rocker 
arm,  and  a  couple  of  washers  with  square  holes  in  them  were 
slipped  onto  the  projecting  end,  after  which  two  cotter-pins 
wero  put  through  the  shaft. 

Many  other  changes  were  m^de  by  the  detail  engineer,  each 
of  which  tended  to  eliminate  unnecessary  labor  and  simplify 
the  general  design  of  the  machine.  A  great  saving  was  possi- 
ble through  the  care  used  in  this  redesigning,  but  the  greatest 
improvement  was  obtained  through  the  energetic  and  loyal 
organization  of  the  men  which  was  gained  by  eliminating  the 
complicated  systems  and  getting  rid  of  the  idea  that  every 
man  must  be  on  the  jump  every  minute  of  the  day.  The  new 
piece  rates  were  so  proportioned  that  good  wages  could  be 
made,  so  that  at  present  the  men  are  fairly  well  contented 
and  happy,  with  the  result  that  everything  is  running  smoothly 
and  with  over  400  per  cent  greater  output,  all  of  which  is  sold 
for  the  next  eighteen  months  in  advance. 

About  this  time  the  general  manager  came  back  into  the 
office  and  stated  that  things  had  been  found  in  the  factory 
as  represented  by  the  detail  engineer.  He  furthermore  re- 
marked that  he  was  as  yet  unable  to  understand  how  It  was 
possible  to  have  produced  results  such  as  those  indicated, 
which  he  confessed  seemed  more  or  less  of  a  mystery  to  him, 
but  he  was  perfectly  willing  to  give  full  credit  to  the  detail 
engineer  for  the  results  which  had  been  accomplished. 

In  talking  over  the  matter,  the  detail  engineer  brought  out  a 
few  points  which  are  worthy  of  mention.  He  stated  that  about 
three-fourths  of  the  credit  was  due  to  the  men  in  the  shops 
and  drafting-room,  and  that  their  willingness  made  all  the 
difference  between  a  successful  organization  and  failure.  He 
laid  considerable  stress  upon  the  fart  that  the  men  should 
be  treated  as  partners  in  a  commercial  enterprise,  and  not  as 
mere  wage  earners;  and  it  was  his  belief  that  the  devising 
and  installing  of  complete  task  systems  and  other  methods 
which  are  based  upon  the  old  and  erroneous  idea  of  driving 
men,  were  great  mistakes,  and  that  it  had  been  found  to  be 
much  easier  to  lead  men  than  to  drive  them.  After  this  ex- 
planation had  been  given,  Mr.  Steelworth  said  that  he  reached 
the  conclusion  that  there  was  no  further  need  of  his  services 
at  that  factory,  as  everything  was  now  running  along  smoothly, 
and  he  expressed  the  hope  that  it  would  continue  to  do  so. 
A  number  of  lessons  can  be  learned  from  these  experiences, 
and  while  all  the  points  may  not  be  applicable  to  every  variety 
of  mechanical  work,  there  are  few  manufacturing  plants  in 
which  great  savings  cannot  be  accomplished  by  careful  atten- 
tion to  details,  both  in  the  factory  under  working  conditions 
and  in  the  design  of  machines  themselves.  Furthermore,  it 
should  be  remembered  that  in  order  to  obtain  the  greatest 
efficiency  in  any  manufacturing  establishment,  not  only  the 
mechanical  features  but  the  human  factors  must  be  carefully 
considered.  Contented  workmen  are  prominent  factors  in  pro- 
ducing work  of  good  quality  with  minimum  expenditure. 
*     *     • 

According  to  G.  F.  Eberhard,  in  The  Metal  Industry,  the 
first  watches  were  made  in  the  year  1500,  in  Nuremberg, 
Germany.  They  were  made  completely  of  iron,  even  the  dials. 
Brass  was  substituted  in  1530,  and  in  1550  watches  began 
to  come  into  vogue.  In  1570,  odd-shaped  watches,  hexagon 
and  octagon  shape,  began  to  be  fashioned.  It  was  not  until 
1587  that  the  watch  industry  began  in  Switzerland.  The 
fuzee  chain  was  Invented  by  a  Swiss  by  the  name  of  Gruet 
in  1590.  Up  to  this  time  a  catgut  cord  was  used.  Watch 
crystals  of  glass  were  first  made  in  1615.  Enameled  dials 
were  first  made  in  1635.  The  balance  spring  (known  as  the 
hair  spring)  was  first  made  in  1676.  It  is  said  that  this  was 
made  from  hog  bristles,  and  that  is  how  the  name  "hair 
spring"  originated.  The  minute-hand  device  was  first  made 
in  16S7,  with  its  hour  and  minute  wheels  and  cannon  pinion 
which  carries  the  minute  hand.  The  first  keyless  watches 
were  made  in  1700.  The  compensating  balance  was  invented 
in  1749.  The  duplex  escapement  was  first  made  in  1750. 
The  lever  escapement  was  invented  in  the  year  1776.  Sec- 
ond hands  were  first  used  in  17S0.  Thin  watches  were  first 
made  in  1776.  All  important  inventions  for  making  watches 
were  made  in  Europe. 


NOTES  ON   TOOLMAKING 

BY  WILLIAM  YOUNG' 

There  are  a  number  of  processes  of  sufficient  interest  to 
be  especially  noted  in  connection  with  accurate  tool  work, 
although  they  are  incidental  to  the  regular  occupation  of 
toolmaking  and  for  this  reason  have  been  little  touched  upon 
in  books  or  articles  on  toolmaking  methods.  In  the  follow- 
ing notes  on  lapping,  filing  and  die  work,  there  are  many 
suggestions  that  may  be  of  value  to  those  who  have  not 
had   much   experience  in  this  class  of  work. 

Lapping- 
It  is  quite  important  in  preparing  to  lap  a  piece  of  work, 
to  select  an  abrasive  that  will  produce  the  work  within  a 
minimum  amount  of  time  and  at  the  same  time  leave  a 
finish  which  will  be  of  the  required  degree  of  fineness.  It 
may  be  stated  that  it  is  inadvisable  to  use  coarse  emery 
when  a  polished  surface  is  desired,  and  as  a  matter  of  fact 
coarse  emery  should  not  be  used  even  for  the  preliminary 
cutting  down  unless  a  considerable  amount  of  surface  is  to 
be  removed,  because  it  is  likely  to  leave  scratches  so  deep 
that  they  cannot  be  removed  by  the  finer  abrasive  used  sub- 
sequently. The  abrasive  used  for  this  purpose  can  be  mixed 
with  oil  or  its  equivalent,  but  gasoline  is  considered  the 
best  lubricant  for  operations  of  this  kind  because  it  evap- 
orates and  permits  the  abrasive  to  take  hold  and  cut  faster 
than  if  plain  oil  were  used.  In  lapping  out  a  hole  in  rough 
work,  the  cheapest  method  is  to  use  a  piece  of  split  wood 
with  emery  cloth  Inserted  and  twisted  around  until  it  nearly 
fits  the  hole.  In  bronze  or  brass  work  a  mixture  of  crocus 
and  Vienna  lime  can  be  used  to  advantage;  and  unslacked 
Vienna  lime,  freshly  crushed,  can  be  used  with  a  hard 
wood  or  lead  lap  and  will  continue  to  cut  for  a  long  while, 
but  is  very  slow  in  its  action. 

It  is  well  to  remember  that  there  are  distinct  substances 
and  grades  for  different  kinds  of  work  and  that  the  ma- 
terial used  in  lapping  is  largely  governed  by  the  kind  of 
metal  to  be  lapped  and  the  speed  of  the  operation.  One  of 
the  best  abrasives  to  use  for  small  holes  is  diamond  dust 
which  has  been  charged  into  a  copper,  brass  or  bessemer 
rod,  but  caution  must  be  used  not  to  crowd  this  style  of 
lap  because  it  will  "strip"  easily.  It  must  be  remembered 
that  diamond  dust  is  expensive  and  should  therefore  be  used 
sparingly.  If  a  particularly  high  finish  is  desired  on  a  piece 
of  work,  a  piece  of  boxwood  charged  with  diamond  dust  will 
give  the  finest  results.    No.  1  diamond  dust  is  the  best  grade. 

Lapping  Cylindrical  Work 

For  cylindrical  work  a  copper  or  cast-iron  lap  is  com- 
monly used.  The  lap  should  always  be  long  enough  to  ex- 
tend entirely  through  the  hole  with  a  generous  margin 
and  should  be  made  a  running  fit  so  as  to  lap  the  highest 
parts.  A  reciprocating  motion  should  always  be  imparted 
to  the  lap  in  order  to  avoid  lumping  the  emery  and  scratch- 
ing or  cutting  grooves  in  the  work.  Care  must  also  be 
taken  to  keep  the  laps  parallel  to  the  work  in  order  to  avoid 
having  an  irregular  hole  or  one  which  is  more  or  less  bell- 
mouthed.  In  plug  and  ring  gage  work,  care  must  be  taken 
to  cool  the  ring  gage  thoroughly  in  benzine  and  clean  It 
carefully  before  testing  the  plug.  Whenever  it  is  possible 
to  do  so,  a  shoulder  should  be  left  around  the  end  surface 
of  a  hole  so  that  if  made  slightly  bell-mouthed,  the  error 
can  be  easily  corrected  by  grinding  off  the  shoulder. 

Lapping:  Flat  Work 

In  lapping  parallel  work  or  other  work  of  a  similar  kind, 
a  cast-iron  plate  will  be  found  the  best.  A  steel  plate  should 
not  be  used.  A  plate  having  scored  grooves  is  the  best  for 
flat  surfaces  and  will  give  more  satisfactory  results  than  a 
plain  surface  plate.  On  work  of  this  kind  it  is  well  to 
use  a  straightedge  from  time  to  time  in  order  to  note  the 
progress  of  the  work,  and  in  this  connection  it  should  be 
remembered  that  no  matter  whether  the  work  is  cylindrical 
or  flat,  it  should  never  be  lapped  continuously  in  one  place 
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but  should  be  kept  moving  about,  and  the  pressure  should 
be  as  nearly  uniform  as  possible  in  order  to  secure  the  best 
results.  When  the  work  is  of  such  a  form  that  it  cannot  be 
reached  with  an  emery  wheel,  a  copper  or  bessemer  rod 
can  be  formed  to  the  shape  desired,  charged  with  emery,  and 
used  as  a  lap  to  finish  the  surface.  An  important  point  in 
connection  with  lapping  is  to  see  that  the  lap  is  thorouglily 
clean  before  being  used  and  that  it  is  cleaned  after  use. 

Notes  on  Filing 

There  are  a  few  points  of  interest  in  connection  with 
filing,  some  of  which  will  undoubtedly  be  familiar  to  the 
majority  of  toolmakers.  It  is  well  to  heat  the  tang  of  the 
file  and  burn  it  into  a  handle  rather  than  to  drive  it  in. 
It  will  hold  its  position  much  better  set  in  this  way  and 
there  is  little  possibility  of  splitting  the  handle.  It  is  fully 
as  important  to  select  the  proper  grade  and  shape  of  file 
for  a  piece  of  work  as  It  is  to  file  it  properly  after  the  file 
has  been  selected.  A  good  toolmaker  carries  his  file  straight 
across  the  work  without  rocking  and  is  careful  to  see  that 
it  is  kept  clean  and  free  from  filings  and  chips.  A  file 
that  is  filled  with  dirt  and  chips  cannot  be  expected  to  cut 
rapidly  nor  produce  good  work. 

In  producing  a  nice  finish  on  a  piece  of  work,  the  file  may 
bo  rubbed  with  chalk,  or  oil  may  be  applied  to  produce  a 
smoother  finish  than  if  filed  dry.  On  certain  kinds  of  work 
a  file  that  has  been  in  use  tor  some  time  may  be  desirable, 
but  never  one  that  has  been  abused.  It  a  file  has  been 
glazed  it  is  practically  ruined  and  will  burnish  or  harden 
the  material  being  filed  without  having  much  cutting  effect. 
A  point  worth  remembering  in  connection  with  filing  is  that 
the  file  may  be  charged  with  emery  and  used  for  stoning 
a  tool  in  case  of  necessity.  Finally  after  the  files  have  been 
used  up  so  that  there  is  no  more  cutting  action  left,  the  tem- 
per can  be  drawn  and  they  can  be  ground  so  that  they  will 
make  excellent  parallels. 

Notes  on  Punch  and  Die  Making 

There  are  a  number  of  points  of  interest  In  connection 
with  punch  and  die  making.  In  making  up  a  set  of  punches 
and  dies  for  any  particular  job,  one  of  the  first  things  to 
be  considered  is  the  material  from  which  the  work  is  to 
be  produced.  When  blanking  dies  are  to  be  made  for  thin 
metals,  the  punches  must  fit  tightly,  while  the  clearance 
should  be  proportionately  larger  when  the  section  to  be 
punched  is  thicker.  An  allowance  should  always  be  made 
of  at  least  the  thickness  of  the  stock  to  be  blanked  be- 
tween the  nearest  edge  of  the  blank  and  the  cut,  this  allow- 
ance being  necessary  in  order  to  support  the  stock.  In 
laying  out  work,  an  economy  of  stock  can  sometimes  be 
effected  by  laying  the  blanks  out  at  an  angle,  and  it  is 
always  well  to  figure  on  using  the  nearest  width  of  mate- 
rial in  stock  when  laying  out  the  dies.  The  kind  of  steel 
that  should  be  used  in  making  the  punches  and  dies  varies 
according  to  the  work  to  be  done  and  the  kind  of  metal 
to  be  punched.  The  hardening  and  tempering  operations 
should  be  determined  by  the  quality  of  the  metal  to  be 
worked. 

Templets 

In  making  a  templet,  it  is  a  good  plan  to  solder  a  rod 
to  it  so  as  to  prevent  the  wrong  side  being  inserted  through 
the  bottom  of  the  die.  When  making  a  pair  of  templets, 
the  greatest  care  should  be  exercised  to  make  them  as  ac- 
curate as  the  punch  and  die  to  be  made,  as  the  templets  are 
used  as  masters  from  which  to  form  the  punch  and  die. 
Pilots  and  piercing  holes  should  be  located  by  using  the 
templet. 

Uenenil  Remarks 

In  connection  with  punches  it  is  well  to  note  that  when 
shearing  punches  in  the  die,  oil  should  be  used  and  the 
work  should  be  done  a  little  at  a  time.  When  they  are 
to  be  tempered  they  should  be  drawn  from  the  back  or 
shank,  and  when  piercing  punches  are  drawn,  care  should 
be  taken  to  draw  them  evenly  throughout  their  entire  length. 


Tension  buttons  can  be  used  in  the  gage  plate  or  stripper  when 
the  stock  to  be  cut  varies  in  width.  Too  much  clearance 
on  a  die  is  unnecessary  and  undesirable,  as  the  greater  the 
clearance  beyond  a  certain  point,  the  shorter  the  life  of 
the  die  will  be,  as  it  will  require  more  frequent  regrinding. 
In  order  to  provide  a  surface  on  which  to  work  when  lay- 
ing out  a  blank  or  sample  on  brass,  the  material  can  be 
sprinkled  over  with  cast-iron  or  steel  chips  and  then  rubbed 
with  vitriol  to  give  a  good  finish  on  which  the  scriber  lines 
or  other  markings  can  be  distinctly  seen. 

In  laying  out  the  dies  themselves,  they  can  be  blued 
over  a  flame  to  permit  the  marking  to  show  more  distinctly. 
It  is  important  that  all  pilots  and  the  blanking  points  should 
be  made  to  size  so  that  the  article  which  has  been  blanked 
will  be  perfectly  accurate;  hardened  steel  bushings  should 
always  be  placed  in  the  stripper  plate  when  small  pierc- 
ings are  required.  When  planing  up  the  steel  pieces  from 
which  the  parts  are  to  be  made,  sufficient  stock  should  al- 
ways be  removed  to  get  below  the  scale,  as  this  reduces 
the  likelihood  of  trouble  in  hardening.  After  the  die  is  hard- 
ened it  should  be  ground  all  over  and  the  dowel  pin  holes 
lapped.  The  stripper  is  then  laid  on  the  die  and  the  dowel 
pin  holes  are  transferred.  The  dowel  pins  should  be  hanlened 
and  ground  to  a  tight  fit  in  the  stripper  and  a  push  fit  in  the 
die.  The  screw  holes  are  transferred  through  to  the  stripper 
and  the  stripper  plate  is  removed.  The  die  is  now  swung 
upon  the  faceplate  of  a  lathe  and  one  of  the  piercing  holes 
indicated,  after  ••vhich  the  stripper  is  screwed  on  and  centered 
and  a  hole  smaller  than  the  piercing  hole  is  drilled.  This  hole 
is  then  bored  to  the  outside  diameter  of  the  bushing  and  the 
stripper  is  once  more  removed.  This  procedure  is  repeated 
for  the  various  piercing  holes.  The  bushings  for  the  stripper 
should  be  made  after  the  stripper  bushing  holes  are  bored 
and  the  blanking  punch  hole  is  filed  out.  The  bushings  should 
be  left  about  0.005  inch  larger  on  the  outside  and  about  0.002 
inch  smaller  on  the  inside  than  required.  They  should  be 
hardened  and  drawn  and  the  holes  should  be  lapped  to  a  close 
fit  on  the  piercing  punch ;  then  they  should  be  put  on  an  arbor 
and  the  outside  ground  to  a  driving  fit  in  the  stripper  holes. 

An  important  point  in  die  work  is  the  file  finishing  of 
the  die,  as  unless  particular  attention  is  paid  to  seeing  that 
the  work  is  filed  to  a  polish  before  it  is  hardened,  there 
is  likely  to  be  subsequent  trouble  due  to  the  work  becom- 
ing stuck.  In  order  to  give  good  results,  the  die  must  be 
absolutely  free  from  any  ridged  or  Irregular  surface;  the 
turret  angle  or  arm  should  be  the  same  and  the  punch 
should  always  be  made  long  enough  to  pass  entirely  through 
the  die.  Any  piercing  holes  which  are  to  be  bored  should 
always  be  formed  in  the  lathe.  After  a  die  has  been  com- 
pleted it  should  be  ground,  together  with  its  points,  before 
it  is  tried  out,  yet  it  should  never  be  allowed  to  lie  around 
several  days  when  it  is  glass-hard,  but  should  be  drawn 
to  the  proper  temper  as  soon  as  possible. 

A  number  of  the  points  which  are  given  herewith  are  not 
new,  and  some  of  those  mentioned  may  seem  obvious  to 
the  more  advanced  readers.  However,  these  readers  must 
remember  that  in  their  own  experience  there  must  have  been 
a  time  at  which  information  of  this  kind  might  have  proved 
of  considerable  service.  Therefore  those  to  whom  the  ma- 
terial is  not  of  great  interest  can  pass  It  on  to  those  less 
fortunate  ones  to  whom  the  writer  hopes  it  will  be  of  service. 


A  comparati\'ely  new  business  is  the  repairing  of  motor 
cars  and  motor  trucks  in  shops  specially  equipped  with 
machinery  for  the  work  and  having  a  corps  of  expert  work- 
men thoroughly  familiar  with  the  Intricacies  of  the  rarloua 
makes  of  cars.  These  establishments  can  give  service  in- 
comparably superior  to  the  ordinary  garage,  as  they  have 
machine  tools  that  enable  them  to  make  repair  parts  quickly 
when  not  In  stock.  Not  all  the  work  is  of  an  emergency 
nature,  and  in  a  large  shop,  overhauling  from  the  ground  up 
can  be  done  economically  by  switching  the  men  to  hurry-up 
Jobs  as  required.  In  liome  places  manufacturing  on  a  small 
scale  enables  the  equipment  to  be  profitably  employed  in 
slack  time. 
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ACCELERATING  FORCE  OF   RECIPROCATING  PARTS* 

DIAGRAM  FOR  DETERMINING  INERTIA  FORCE  FOR  VARIOUS  PISTON  POSITIONS-ERROR  DUE  TO  USE  OF  CHART 

BY  HUBERT  h.  WATBONt 


force  at  the  head-end  position,  o  becomes  0  degrees  and  cos 
a  =  1.    Also  cos  2a  =  1.  and  Equation  (1),  simplified,  is: 


Fig.    1.     Diagi 


CERTAIN  calculations  in  the  design  of  parts  of  a  recipro- 
cating engine,  such  as  the  flywheel,  require  a  knowl- 
edge of  the  accelerating  force  or  inertia  of  the  recipro- 
cating parts.  The  accurate  determination  of  a  diagram  which 
will  show  the  effect  of  this  inertia  is  a  tedious  mathematical 
process.  An  expression  by  which  this  force  may  be  obtained 
tor  any  position  of  the  piston  is,  for  the  forward  stroke: 
WV^  /  R  \ 

P,  = (cosaH cos  2a   I  (1) 

gR  \                L  I 

For  the  return  stroke,  the  value  of  this  force  Is: 
'WV'-  j               R  \ 

'P,=  -\ (cos  a cos  2a    )  (2) 

m  \  h         I 

where  W  ^  total   weight  of  reciprocating  parts,   usually  con- 
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sidered  as  combined  weight  of  piston,  piston  rod, 
wrist-pin,  and  from  45  to  55  per  cent  of  connecting- 
rod  weight; 
y  =  velocity  of  crankpin  in  feet  per  second; 
jB  ^  radius  of  crankpin  circle  in  feet; 
g  =  acceleration  due  to  gravity,  or  32.2  feet  per  second 

per  second; 
L  ^  length  of  connecting-rod  in  feet; 
a  =  crank  angle,  measured  from  head-eud  dead  center 
on    outward    stroke,    and    from    crankeml    dead 
center  on  return  stroke; 
Pi  ^  the  accelerating  force  during  the  forward  stroke; 
Pj  =  the  accelerating  force  during  the  return  stroke. 
The  derivation   of  these  expressions  may  be   found   in   nu- 
merous  design   books,   such   as   Levin's  "Modern   Gas   Engine 
and   Gas   Producer,"    page   472;    Giildner's    (Dicderlchs')    "In- 
ternal Combustion  Engine,"  page  156;   and  in  a  slightly  dif- 
ferent form  in  TTnwin's  "Elements  of  Machine  Design."  Part 
II,  page  68. 

It  is  evident  that  at  the  beginning  of  the  stroke  the  weights 
of  the  parts  retard  the  motion,  while  at  the  end  of  the  stroke 
they  aid  the  motion.     If  it  is  desired  to  determine  the  inertia 


•  For  additional  Information  on  this  subjpct  ptibllshed  In  Machinery,  see 
"Inertia  of  Reciprocating  Parts."  November.  1013:  "LiKht  Wetpht  Re- 
clprocatinB  Parts  for  Motors."  July.  1913:  and  "The  Inertia  of  the  Ke- 
cipnwiitin!,-    Tarts    of    a    Slcam    i:n};iiii>."  Sc'iiti'inbrr.   llKKl. 
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At  the  crank-end  position,  o  =  180  degrees.     Therefore,  cos 
a  =  —  1  and  cos  2a  =  +  1. 

1VI=  /  R   \ 

P.=  + (  1 (4) 

9R\  L   I 

For  intermediate  positions  it  will  be  found  necessary  to  use 
Equations   (1)   and  (2). 

VALUES  USED  IN  PLOTTING  DIAGRAM  SHOWN 
IN  FIG.  2 


Crauk  Angle, 

Stroke, 

Degrees 

Per  Cent 

Pounds 

0 

0.00 

0.0 

50.6 

15 

0.44 

1.7 

47.9 

30 

1.78 

6.8 

40.1 

45 

3.89 

14.9 

28.6 

60 

6.90 

26.5 

15.2 

75 

11.15 

42.9 

1.7 

90 

14.61 

56.2 

—  10.1 

105 

17.88 

68.8 

—  19.3 

120 

19.90 

76.5 

—  25.3 

135 

22.27 

85.7 

—  28.6 

150 

24.63 

94.8 

—  30.0 

165 

25.79 

99.1 

—  30.3 

ISO 

26.00 

100.0 

—  30.4 

ilachiner: 

For    purposes    of    comparison    it    is    customary    to    use    — 

A 
or  the  weight  of  the  reciprocating  parts  per  square  Inch  of 
piston  face,  where  A  =  the  area  of  the  piston  face  in  square 
inches.  Thus  the  inertia  force  will  be  found  in  pounds  per 
square  inch  of  piston  face.  This  is  convenient,  for  the  mean 
effective  pressure  and  other  pressures  are  so  expressed.  At 
the  point  where  the  velocity  of  the  moving  parts  is  changing 
from  accelerating  to  retarding,  the  inertia  force  will  be  zero. 
This  occurs  when  the  connecting-rod  and  the  crank  are  at  an 

L 
angle    of    90    degrees    to    each    other,    or    when    tan    a  =  — . 

R 
The  position  of  the  wrist-pin,  or  the  amount  of  travel  from 
its  head-end  position,  corresponding  to  any  given  crank  angle, 
may  be  determined  from  the  expression: 


A'  =  iS  (  1  —  cos  o  + 


—  sin'o  I 
2L  / 


(5) 


Let  us  take  an  18-  by  26-inch  engine  running  at  200  revolu- 

R        1 
tions  per  minute,  where  the  ratio  of  —  =  — ,  and  the  weight 

L        4 
of  the  reciprocating  parts  is  700  pounds. 
The  area  of  the  piston  face  will  be: 
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254.5  square   inches. 


:  2.75  pounds  per  square  inch. 


The    cranlcpin     velocity    is    2irRN  =  - 


27r  X  13  X  200 


=  22.68 


12  X  60 
feet  per  second. 

Calculating  the  inertia  force  for  different  crank  angles,  the 
values  are  obtained  which  are  shown  in  the  table.  Then  by 
plotting  the  inertia  force  upon  the  piston  stroke  as  a  base 
line,  we  obtain  the  full  line  curve  In  Fig.  2.  During  the  re- 
turn stroke  the  values  are  numerically  the  same  except  in 
the  sign,  and  hence  may  be  readily  drawn,  as  shown  by  the 
broken  line.  The  foregoing  has  Involved  lengthy  and  monot- 
onous calculations,  which  has  led  the  writer  to  express  this 
inertia  force  by  a  graphic  chart,  Fig.  4,  instead  of  an  equa- 


W 
corresponding    to    —  =  2.75    pounds,    move    upward    to    the 

A 
oblique  line  of  the  stroke  of  26  inches,  in  this  case  inter- 
polated between  the  24-  and  28-lnch  lines.  From  this  point 
move  horizontally  to  the  left  until  intersecting  the  oblique 
line  in  section  B  representing  a  crankpin  velocity  of  22.6  feet 
per  second,  and  then  vertically  downward  Into  section  C. 
Here  there  are  two  sets  of  oblique  lines  corresponding  to  the 

R 
various  values  of  — ,  the  upper  set  being  for  the  crank-eud 

L 
position,  and  the  lower  set  for  the  head-end  position.     Thus 
the  intersection  of  the  vertical  line  with  the  oblique  line  of 
R        1 

—  =  — r  In  the  upper  set,  gives  us  on  the  scale  to  the  right, 
L        4 

30.8  pounds  per  square   Inch  of  piston  face,  as  the  inertia 
force  at  the  crank-end  position.     Following  on   down   to  the 


Fig.  4.     Chart  for  tTu  in  obtalninr  Unit  Forca  due  to  Inertia  of  Bocipri 


tiou,  saving  greatly  in  time  and  also  giving  much  less  oppor- 
tunity for  error.  The  best  explanation  of  the  use  of  the  chart 
is,  possibly,  to  follow  out  upon  it  the  problem  which  has  al- 
ready been  solved  above.  It  is  necessary  to  know  the  follow- 
ing: the  weight  of  the  reciprocating  parts  per  square  inch  of 
pi.ston    face,    the    length    of   the    stroke,    the    revolutions    per 

R 

minute  and  the  ratio  — .     In  the  diagram  D,  Fig.  4,  note  the 

L 
point    on    the    lower    horizontal    line    representing    a    26-Inch 
stroke,    pass    vertically    upward    to    the    oblique    line    of    200 
U.   P.   M.,   and    immediately    to   the   right   will   be    found   the 
velocity   of   the   crankpin    in    feet   per   second,    which   is   22.6. 


Similarly,  from  tlio  diagram  i-.'. 


find  that  with  a  ratio  of 


the  point  where  the  inertia  force  Is  zero  Is  at  44  per  cent  of 
the  stroke  from  the  head-end  dead-center  position. 

Now   in  section  .1   of  the  chart   proper,   upon   the  ordinate 


Intersection  of  the  vertical  line  with  the  proper  line  in  the 
lower  set,  we  find  the  inertia  force  at  the  head-end  position 
to  be  51  pounds  per  square  inch. 

We  have  thus  quickly  determined  three  points  through 
which  the  inertia  curve  will  pass.  If  an  arc  of  a  circle  be 
drawn  through  these  points  we  shall  have  a  curve  which  very 
closely  approximates  the  true  inertia  curve.  In  Fig.  3  the 
inertia  curve  has  been  replotted,  and  superimposed  on  It  is 
the  arc  of  a  circle  drawn  through  the  points  as  determined 
by  the  diagram,  showing  the  small  error  introduced  by  the 
use  of  the  chart  and  a  compass  instead  of  the  more  laborious, 
though,  of  course,  more  accurate  mathematical  solution.     If 

the  value  of  —  is  greater  than  the  maximum  shown  on  the 

A 
chart,  divide  the  actual  value  by  some  number,  say  2.  proceed 
as  usual,  and  then  multiply  the  results  obtained  by  the  same 
number,  for  the  inertia  is  in  direct  proportion  to  the  weight 
of  the  reciprocating  parts. 
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THE  resistance  method  of  electric  welding  is  divided  into 
many  processes,  among  which  might  be  mentioned  butt, 
spot,  point,  ridge,  button,  seam,  etc.  In  all  cases  the 
principle  is  the  same,  being  based  on  the  resistance  offered 
by  the  metals  being  welded  to  the  flow  of  a  low-voltage  cur- 
rent. Electric  spot-welding  refers  to  the  practice  employed 
in  forcing  sheet  metals  together  by  means  of  copper  electrodes 
and  heating  the  metal  through  the  same  medium.  There  is  a 
limit  to  the  thickness  of  sheet  metal  that  can  be  satisfactorily 
spot-welded.  First,  the  copper  rods  used  for  the  electrodes  will 
only  carry  a  certain  amount  of  current  without  excessive  heat- 
ing, and  when  the  current  required  to  accomplish  the  weld 
exceeds  the  capacity  of  the  electrodes,  the  latter  will  soften 
and  wear  away  rapidly.  Second,  to  produce  a  satisfactory  spot- 
weld  It  is  necessary  to  have  the  two  pieces  of  sheet  metal 
touch  each  other  at  the  point  where  the  weld  is  to  be  made. 
When  the  pressure  required  to  bring  the  opposing  sheets  of 
metal  into  contact  exceeds  the  compressive  strength  of  the  elec- 
trodes, the  ordinary  spot-welding  machine  cannot  be  used.  For 
work  of  this  kind  other  processes,  which  are  given  different 
names  because  of  the  variations  in  application,  are  used.  One 
method  is  to  enclose  the  copper  electrodes  in  hardened  steel 
bushings.  The  bushings  and  heating  electrodes  are  operated 
by  separate  mechanisms,  and  to  effect  the  weld  the  bushings 
are  first  operated  to  bring  the  sheets  into  contact,  after  which 
the  current  is  turned  on  and  the  weld  made. 

DiHerence  between  Butt-  and  Spot-weldingr 

Electric  spot-welding  differs  from  electric  butt-welding  in 
that  the  parts  being  welded  do  not  necessarily  need  to  be  of 
the  same  cross-sectional  area,  and  the  parts  can  be  welded 
at  one  point  or  at  a  series  of  points  by  forming  contact  points 
of  the  required  area  upon  the  faces  of  the  upper  and  lower 
electrodes.  In  the  butt-welding  machine,  the  work  Is  held  in 
clamping  jaws  of  varying  shapes  to  suit  the  work,  which  are 
made  from  copper  and  serve  as  electrodes.  In  the  spot-welding 
machine,  round  rods  of  copper  are  used  for  the  electrodes,  and 
as  they  are  presented  in  a  vertical  plane  with  their  contacting 
points  opposing  each  other,  they  localize  the  current  at  the 
point  where  the  weld  is  to  be  made.  As  is  the  case  with  butt- 
welding,  a  large  volume  of  current  at  low  voltage  is  made  to 
pass   through   the  electrodes,   and   when   two  pieces   of  sheet 


For  InformatloB  on  electric  welding  previously  published  in  Machinery,  see 
••Welding  High-speed  Steel  Blocks  to  Tool  Steel  Shanks,"  July,  191G,  and 
articles  there  referred  to. 

•  Associate  Editor  of  Machinebv. 


metal  are  placed  between  these  points,  and  the  current  turned 
on,  the  metal  instantly  becomes  hot  at  the  point  where  the 
copper  electrodes  touch  it.  The  hotter  the  metal  becomes,  the 
greater  the  resistance.  The  sheet  metal  between  the  electrodes 
is  therefore  brought  to  a  welding  temperature,  and  a  slight 
pressure  of  a  lever  forces  the  molten  metal  together  and 
forms  a  perfect  weld  at  the  point  of  application  of  pressure. 

Electric  Spot-welding  Machine 

An  electric  spot-welding  machine  consists  essentially  of  a 
transformer  for  reducing  the  current  from  high  to  low  voltage, 
a  secondary  circuit  for  conducting  the  current  from  the  trans- 
former to  the  welding  electrodes,  and  the  welding  electrodes 
or  copper  contact  points  for  localizing  the  current  and  apply- 
ing the  pressure.  The  constructional  features  of  the  various 
spot-welding  machines,  of  c  curse,  differ  to  a  considerable  ex- 
tent, depending  upon  the  kind  of  work  for  which  the  machine 
is  designed.  However,  the  principle  upon  which  these  ma- 
chines are  constructed  is  the  same.  Fig.  1  shows  a  common 
type  of  spot-welding  machine;  it  will  be  noticed  that  the  main 
body  of  the  machine  is  of  the  hollow  column  type  to  which 
an  overhanging  top  arm  is  cast.  Working  in  this  arm  is  a 
slide  which  can  be  operated  either  by  a  toggle  lever  or  foot- 
treadle,  as  desired.  Fastened  to  the  column  is  a  lower  arm 
or  holder  which  carries  the  lower  electrode.  Connecting  the 
electrode  and  the  transformer  is  a  series  of  laminated  copper 
strips.  These  are  attached  to  the  electrode  holders  by  bolts, 
and  the  upper  laminated  strips  are  so  constructed  as  to 
permit  of  movement  of  the  slide.  The  transformer  proper 
is  so  constructed  that  the  amount  of  current  passing  through 
the  winding,  and,  likewise,  the  amount  induced  in  the  sec- 
ondary circuit  can  be  varied.  On  the  column  of  the  ma- 
chine will  be  noticed  two  pointers,  one  working  on  the  seg- 
ment of  a  dial  having  two  positions,  "low"  and  "high,"  and 
the  other  covering  a  segment   numbered   from   1   to   5. 

In  setting  a  spot-welding  machine,  the  upper  regulator 
pointer  should  first  be  set  to  1,  and  the  lower  regulator  pointer 
to  the  left  marked  "low."  The  work  is  then  placed  between 
the  copper  electrodes,  and  these  are  brought  down  in  contact 
with  it;  this  forces  the  stock  together  and  automatically  turns 
on  the  current.  If  the  stock  does  not  heat  rapidly  enough,  the 
upper  regulator  pointer  is  turned  to  2,  and  this  process  con- 
tinued until  the  pointer  reaches  5.  If  there  is  still  insuflBcient 
current  to  heat  the  work  quickly  enough,  the  upper  regulator 
is  turned  back  to  1  and  the  lower  pointer  placed  at  "high." 
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Tig.  1.     Common  Type  of  Electric  Spot*weldinp  Machine  sectioned  in  Certain  Places  to  show  Constructional  Featorel 


The  same  procedure  is  then  followed  by  moving  the  upper 
pointer  from  1  to  5  until  the  proper  temperature  is  obtained. 
The  electrodes  should  be  adjusted  with  two  pieces  of  stock 
between  them  so  tliat  the  toggle  Joint  in  the  head  of  the  ma- 
chine stops  Just  forward  of  the  center  in  order  to  give  the 
greatest  amount  of  pressure  on  the  stock. 

In  this  particular  machine  the  switch  can  be  operated  either 
automatically  or  by  hand  for  turning  on  and  off  the  current. 
When  welding  thick  buckled  stock,  it  is  difficult  to  get  a  satis- 
factory weld  by  using  the  automatic  switch,  because  of  the 
variation  in  pressure  required  to  force  the  opposing  faces  of 
the  sheets  together.  When  the  stock  is  in  a  buckled  condition, 
pin  A  is  placed  in  the  right-hand  slot,  which  disconnects  the 
automatic  switch.  To  operate  the  machine,  the  lever  or  foot- 
treadle  is  moved  as  far  as  possible  to  bring  the  material  into 
contact.  .The  button  B  or  control  switch  in  the  handle  is  then 
depressed  and  this  turns  on  the  current. 

In  using  an  electric  spot-welding  machine  continuously,  the 
copper  electrodes  become  heated,  and  in  order  to  increase  their 
life  a  water  cooling  system  is  provided.  The  holders  which 
carry  the  welding  electrodes  proper  are  made  hollow,  and 
througli  these  a  tube  passes,  allowing  water  to  circulate  close 
to  the  welding  contact  points.  Each  pair  of  electrodes  is  pro- 
vided with  a  water  supply  and  return  pipe,  and  this  is  con- 
nected to  the  sewer. 

Operation  of  an  Electric  Spot-weldlnK:  Machine 

The  operation  of  an  electric  spot-welding  machine  differs 
from  that  of  a  butt-welding  machine  in  that  as  a  rule  there 
Is  no  clamping  of  the  work  necessary  on  the  spot-welder.  The 
two  sheets  to  be  Joined  are  simply  held  in  the  hands  in  the 
correct  position  and  in  the  proper  location  in  relation  to  the 
copper  electrode  points.  When  this  is  done,  the  operator  sim- 
ply pulls  down  the  lever  or  operates  the  toot-treadle.  When 
the  automatic  switch  is  closed,  this  allows  the  current  to  pass 
through  the  contact  points,  and  the  material  placed  between 
them  immediately  becomes  heated.  When  the  proper  tem- 
perature has  been  obtained,  pressure  is  applied  to  effect  a 
Junction  between  the  two  sheets  being  welded.  In  order  to 
get  the  correct  pressure  between  the  sheets,  the  electrodes 
should  be  adjusted.  This  can  be  done  by  loosening  the  clamps 
and  raising  or  lowering  them  to  the  most  convenient  position. 


Before  making  any  adjustment,  the  wall  switch  should  be 
opened.  The  bolts  fastening  the  copper  leaves  to  the  trans- 
former and  the  copper  electrode  holders  should  be  carefully 
tightened  after  the  machine  has  been  submitted  to  severe 
usage.  •  The  sliding  head  should  be  well  oiled  and  the  grooves 
kept  clean.  The  movement  of  the  electrodes  or  the  up  and 
down  movement  of  the  foot-treadle  or  hand-lever  is  adjusted 
by  means  of  screw  C  located  on  the  front  of  the  machine, 
which  comes  in  contact  with  a  dog  connecting  the  foot-treadle 
or  hand  operating  mechanism. 

Weldlner  Processes  accomplished  on  Electric  Spot-weldlner 
Machines 

The  electric  spot-welding  machine,  in  addition  to  being  used 
for  spot-welding  sheet  metal,  can  also  be  used  for  a  variety 
of  other  processes.  In  electric  spot-welding  practice,  the  cop- 
per electrodes  are  used  to  fuse  the  two  sheets  of  metal  together 
at  localized  points.  The  action  which  takes  place  is  clearly 
indicated  at  .1  in  Fig.  2.  Here  it  will  be  noticed  that  before 
making  the  weld  the  two  electrodes  are  brought  into  contact 
with  the  sheets.  In  making  the  weld,  the  upper  pointed  elec- 
trode Is  depressed  Into  the  upper  sheet,  as  shown,  and  the 
two  sheets  welded  together  at  the  point  indicated  by  the 
double  cross-hatching. 

At  B  is  shown  the  method  of  welding  known  as  point-  or 
projection-welding,  which  differs  from  spot-welding  In  that 
the  material  must  be  provided  with  projections.  These  pro- 
jections are  brought  into  line  with  each  other,  and  when  the 
electric  current  is  applied,  the  resistance,  being  greatest  at 
the  contact  points,  causes  them  to  tjuickly  reach  a  welding  tem- 
perature, and  upon  the  application  of  pressure  the  two  sheets 
are  welded  at  the  contacting  points. 

At  C  is  shown  another  application  of  the  spot-welding  ma- 
chine. In  this  case  it  is  being  used  for  making  what  is  known 
as  a  ridge-weld.  This  requires  previous  preparation  of  the 
material,  and  the  material  is  disposed,  as  shown,  between  the 
electrodes  with  the  ridges  forming  a  cross.  In  this  case,  the 
electric  current  is  also  confined  to  the  spot  where  the  con- 
tact is  made,  and  when  the  current  is  turned  on  and  pressure 
applied,  the  metals  are  welded  together. 

Still  another  application  of  the  spot-welding  machine  is  in- 
dicated at  D.  This  process  is  known  as  button-welding,  be- 
cause of  the  practice  of  using  one  or  more  "buttons"  to  localize 
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Fig.  2.     Diagram  illustrating  Various  Processes  of  Electric  Welding 
accomplished  on  Electric  Spot-welding  Machines 

the  current.  This  is  particularly  advantageous  for  welding 
tliick  sheets  that  cannot  be  brought  into  intimate  contact  by 
the  copper  electrodes.  In  this  case  the  buttons  or  disks  of 
metal  are  interposed  between  the  opposing  faces  of  the  elec- 
trodes and  the  pieces  to  be  welded,  and  thus  localize  the  cur- 
rent, causing  the  metal  to  quickly  reach  a  welding  tempera- 
ture. Upon  the  application  of  pressure  the  highly  heated 
buttons  are  pressed  into  the  sheets  and  form  a  solid  junction. 
There  are  many  applications  of  this  button  method,  some  of 
which  will  be  described  later. 

The  process  of  welding  shown  at  E  is  known  as  bridge-  or 
tie-welding,  because  of  the  shape  of  the  parts  used  to  unite 
the  two  sheets.  In  a  sense,  this  method  could  be  called  butt- 
welding,  because  the  two  sheets  being  welded  are  butted  to- 
gether, a  junction  being  made  between  them  by  employing  two 
channel-shaped  pieces  which  overlap  the  ends  of  the  sheets. 
When  the  electrodes  are  brought  in  contact  with  the  work 
and  the  electric  current  turned  on,  these  two  pieces  localize 
the  current  and  offer  sufflcient  resistance  to  cause  them  to 
heat;  then  upon  the  application  of  pressure  they  are  forced 
into  intimate  contact  and  become  one  with  the  pieces  to  be 
welded. 

Another  process  that  is  used  quite  extensively  in  the  agri- 
cultural implement  industry  is  shown  at  F  in  Fig.  2.  This 
method  is  known  as  tee-welding,  and  is  shown  applied  here 
to  the  manufacture  of  garden  rakes.  The  same  principle  is 
employed  as  in  the  case  of  point-welding.  The  back  or  frame 
of  the  rake  is  made  with  a  knife  edge,  and  in  this  way  localizes 
the  current,  so  that  sufficient  resistance  is  offered  to  the  flow  of 
the  electric  current  to  fuse  the  metal  and  allow  the  prong  to  be 
forced  over  the  back  of  the  rake,  and  united  with  it.  There 
are  many  different  applications  of  the  principles  described  in 
the  foregoing,  some  of  which  will  be  illustrated  later. 

Materials  that  can  be  Satisfactorily  Spot-welded 

As  the  satisfactory  welding  of  two  pieces  of  metal  depends 
upon  their  relative  resistance  to  the  flow  of  an  electric  cur- 
rent, such  metals  as  copper,  silver,  aluminum,  etc.,  are  difficult 
to  spot-weld.  The  reason  for  this  is  that  they  offer  no  more 
resistance  to  the  flow  of  the  electric  current  than  the  elec- 
trodes themselves,  and  hence  difficulty  is  encountered  in  get- 
ting a  welding  heat.  Pure  aluminum  cannot  be  commercially 
spot-welded,  but  by  the  addition  of  a  small  percentage  of  ma- 
chinery steel,  or  20  per  cent  of  zinc,  satisfactory  welding  is 
possible.  Galvanized  iron  can  be  welded,  although  it  will 
burn  off  the  zinc  at  the  spot  where  the  weld  is  made,  and 
this  method  is  not  recommended  for  welding  very  thin  gal- 
vanized iron,  as  there  is  no  body  of  metal  to  work  on.  By 
the  time  the  zinc  is  burned  off  there  is  nothing  left;  2S-gage 
(0.0156  inch  thick)  galvanized  iron  and  heavier  can  be  welded 
without  difliculty.  When  the  galvanized  iron  slieefs  are  very 
thin — below  0.015  inch — the  button  method  of  welding  can  be 
used  to  advantage. 

Cast  copper  can  be  electrically  welded  to  steel,  brass,  sheet 


copper,  wrought  iron  and  galvanized  iron,  but  the  process  is 
limited  almost  exclusively  to  butt-welding.  The  surface  of 
the  cast  copper  becomes  crystallized  to  a  considerable  extent 
when  spot-welded,  and  therefore  this  method  is  commercially 
impractical  for  spot-welding.  Sheet  steel  or  brass  cannot  be 
( ommercially  electrically  welded  to  cast  iron,  because  cast 
iron  is  usually  very  impure  and  the  section  at  the  weld  be- 
comes crystalline  in  structure.  Tin  can  be  welded  to  tin  or 
to  sheet  iron,  but  the  stock  will  be  discolored  at  the  weld. 
Sheet  brass  and  bronze  can  be  welded  to  sheet  brass  or  to  sheet 
steel.  There  is  a  little  knack  in  this  kind  of  work  in  knowing 
just  what  pressure  and  temperature  is  necessary,  and  the 
automatic  switch  must  be  very  accurately  set. 

Practically  all  metals  and  alloys  can  be  electrically  welded, 
but  the  process  is  limited  in  many  cases  to  butt-welding.  Butt- 
welding  is  easily  accomplished  on  all  sorts  of  materials,  copper 
and  other  good  conductors  of  electric  current  being  no  excep- 
tion. Spot-welding  of  copper  is  very  difficult,  owing  to  the 
small  amount  of  metal  that  is  actually  brought  into  contact. 
In  butt-welding,  a  large  amount  of  metal  can  be  used,  and 
the  fused  metal  thrown  out  into  the  burr.  In  spot-welding 
this  is  not  possible.  Copper  must  be  welded  very  rapidly. 
It  requires  more  current  and  less  time. 

Alloys  containing  tin  are  very  difficult  to  spot-weld,  brass 
to  aluminum  being  particularly  so.  These  metals  are  affected 
with  what  is  known  as  "tin"  disease.  Brass  welded  to  alumi- 
num will  hold  together  for  a  short  while,  but  soon  becomes 
disintegrated  because  of  the  tin  composition.  In  fact,  a  weld 
can  be  successfully  made  in  brass  and  aluminum,  and  shortly 
after  the  weld  has  been  made  the  joint  will  be  strong,  but 
after  lying  exposed  to  the  atmosphere  for  twenty-four  hours 
or  more,  the  metals  can  easily  be  pulled  apart  again.  The 
theory  is  that  the  tin  composition  in  the  brass  comes  to  the 
surface  of  the  metal  and  acts  as  an  oxidizer,  preventing  perfect 
union  between  the  metals.  After  exposure  to  the  air,  the 
structure  of  the  metal  all  around  the  weld  becomes  dis- 
integrated. 

German  silver,  monel  metal,  zinc,  nickel  and  ;illoys  of  many 
kinds  are  easily  welded.  In  some  cases  it  requires  a  special 
preparation  of  the  material,  or  various  shapes  of  electrodes, 
and  in  some  cases  it  is  necessary  to  change  the  transformer 
in  the  machine,  in  order  to  get  a  heavy  current  over  a  short 
period  of  time.  Malleable  iron  of  good  quality  can  be  welded 
to  sheet  steel,  but  it  will  not  stand  as  great  a  strain  as  rolled 
steel  or  iron.  In  welding  heavy  gages  of  sheet  steel  where  the 
material  is  badly  buckled,  the  adjacent  surfaces  cannot  be 
made  to  contact  by  means  of  the  electrodes.  In  cases  of  this 
kind  the  foot  pressure  used  to  force  the  uneven  surfaces  to- 
gether would  trip  the  switch  before  a  weld  could  be  made. 
To  take  care  of  this  condition  a  hand-operated  switch  B,  Fig.  1, 
is  brought  into  use,  as  previously  described.  With  this  device 
it  is  possible  to  do  work  that  could  not  be  done  with  the 
regular  automatic  switch. 
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Relation  of  Time  to  Current  and  Pressure  In  Spot-welding 

There  are  four  vital  points  that  must  be  taken  into  consid- 
eration in  making  a  satisfactory  spot-weld.  They  are:  (1)  con- 
dition of  stock,  whether  pickled,  oxide-coated,  coated  with 
zinc,  lead,  etc.;  (2)  time  required  to  make  the  weld;  (3)  pres- 
sure on  the  electrodes,  which  should  bear  a  direct  relation 
to  the  current  used  and  the  time  taken  to  make  the  weld; 
and  (4)  amount  of  current  passing  through  the  secondary  cir- 
cuit. An  increase  in  the  pressure  necessitates  an  increase  in 
the  amperage  of  the  current;  and  the  smaller  or  lower  the 
amperage,  the  greater  the  length  of  time  required  to  complete 
the  weld,  and  vice  vcma.  As  the  thickness  of  the  stock  in- 
creases, the  pressure  and  current  should  be  increased.  Using 
a  low  current  and  heavy  pressure  will  not  give  a  perfect  weld, 
and  a  heavy  current  and  low  pressure  will  burn  the  metal. 
For  example,  suppose  the  metal  to  be  welded  is  1/16  inch 
thick  pickled  sheet  steel.  The  pressure  should  be  200  pounds, 
the  current  10  kilowatts,  and  the  time  one  second.  This  will 
give  a  perfect  weld  if  the  electrode  points  are  properly  shaped. 
In  welding  an  oxide-coated  stock,  the  usual  practice  is  to  In- 
crease the  pressure  over  that  required  for  welding  pickled 
stock.  In  welding  16-gage  mild  steel,  having  a  scaled  or  black 
hot-rolled  surface,  the  pressure  would  be  increased  from  50  to 
100  per  cent,  or  from  300  to  400  pounds,  the  current  10  to  12 
kilowatts,  and  the  time  one  second.  In  welding  a  zinc,  lead 
or  aluminum-coated  stock,  the  pressure  and  time  should  be 
decreased.  For  example,  in  welding  IG-gage  aluminum-coated 
steel,  the  pressure  should  be  100  to  150  pounds,  current  10 
kilowatts,  and  the  time  •'Ji  second.  Pure  aluminum,  as  previ- 
ously stated,  cannot  be  spot-welded. 

Method  of  Determining-  Pressure  Required 

To  determine  the  pressure  required  to  make  a  satisfactory 
spot-weld,  a  regular  platform  scale  is  placed  in  front  of  the 
electric  welding  machine  in  such  a  position  that  a  bar  can  he 
placed  between  the  upper  or  movable  member  of  the  machine 
and  the  platform.  Experiments  are  then  made  on  small  pieces 
of  sheet  metal  of  the  same  thickness  as  that  to  be  welded  until 
the  required  pressure,  time  and  current  have  been  determined. 
As  has  been  previously  mentioned,  the  amount  of  current 
can  be  controlled  by  moving  the  regulator  pointers.  The  cor- 
rect pressure,  however,  is  a  little  more  difficult  to  determine. 
To  be  certain  that  the  welded  joint  is  satisfactory,  the  metal 
should  be  sectioned  and  a  microscopic  examination  made. 

The  way  in  which  the  pecessary  adjustments  are  made  can 
be  seen  by  referring  to  Fig.  1.  For  regulating  the  time  that 
the  current  is  on,  screw  7)  is  adjusted.  Turning  this  screw 
to  the  right  shortens  the  time,  and  turning  it  to  the  left  length- 
ens the  time.    This  screw  controls  the  position  of  automatic 
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Fig.   6.     Two  Types  of  Electrode  Holders 

switch  E  which  operates  the  solenoid  switch  F.  To  vary  the 
pressure  on  the  work,  screw  G  is  adjusted.  This  screw  is 
loosened  for  light  work,  and  tightened  for  heavy  work.  In 
addition  to  obtaining  the  proper  adjustment  for  time,  pressure 
and  current,  the  electrode  points  should  also  receive  atten- 
tion. In  the  first  place,  the  points  should  be  properly  shaped, 
the  correct  shape  depending  upon  the  material  to  be  welded, 
as  will  be  subsequently  described.  For  welding  pickled  steel, 
the  electrodes  should  be  so  set  in  the  holders  that  when  the 
two  pieces  of  metal  are  placed  between  the  contact  points,  the 
toggle  joint  //  in  the  head  of  the  machine  stops  just  forward 
of  the  center.  In  welding  brass,  galvanized  iron,  tin.  terne 
plate,  German  silver,  aluminum,  sherardized  steel,  and  all 
coated  materials,  it  is  advisable  to  use  less  pressure  between 
the  electrode  points.  This  can  be  done  by  setting  toggle  Joint 
H  forward  to  a  more  acute  angle  and  loosening  the  tension  on 
the  compression  spring  by  adjusting  screw  G. 

Shape  of  Electrode  Points 

In  spot-welding  sheet  metal,  various  shapes  of  electrode 
points  are  used.  In  most  cases  the  shape  is  governed  either 
by  the  kind  of  material  being  welded  or  the  position  in  which 
the  weld  is  being  made.  For  welding  sheet  steel  to  sheet  steel, 
the  lower  electrode  point  is  generally  left  flat  or  slightly  con- 
vex, as  shown  by  the  dotted  line  at  A  in  Fig.  3,  whereas  the 
upper  electrode  point  is  pointed,  the  diameter  of  the  point 
varying  with  the  thickness  of  the  sheet,  as  shown  in  the  ac- 
companying table.  In  welding  tin,  lead  or  zinc-coated  stock, 
or  galvanized  iron,  both  upper  and  lower  electrodes  are 
pointed.  The  reason  for  this  is  that  coated  stock  is  more 
difficult  to  weld  than  uncoated  material,  and  the  aim  is  to 
confine  the  weld  to  as  fine  a  point  as  possible  to  obviate  burn- 
ing. The  shape  of  the  electrode  point  should  receive  careful 
attention  for  several  reasons.  In  the  first  place,  an  improperly 
shaped  point  will  not  last  nearly  as  long  as  one  that  is  prop- 
erly shaped ;  and  in  the  second  place,  an  improperly  shaped 
electrode  will  not  produce  a  satisfactory  weld. 

Many  machine  operators  make  the  point  of  the  electrode  too 
long.  Reference  to  A  and  B  in  Fig.  3  will  make  this  clear. 
Here  the  electrode  at  A  is  correctly  shaped,  lasting  consider- 
ably longer  and  producing  better  welds  than  the  point  shown 
at  B.  The  point  shown  at  .1  has  much  more  body  and  will 
stand  up  to  greater  pressure  without  upsetting  than  the  point 
at  B.  The  reason  for  this  is  that  in  using  the  point  at  B,  the 
extreme  end  is  made  hotter  than  the  portion  just  back  of  it 
on  the  line  i-y.  and  when  pressure  is  applied,  an  upsetting 
action  takes  place  because  of  the  lack  of  resistance,  causing 
the  point  to  upset  and  flare,  as  shown  at  C.  When  the  point 
is  upset  as  shown  at  C,  it  will  produce  an  unsatisfactory  weld. 

The  remarks  just  made  apply  more  particularly  to  the  upper 
electrode,  which  is  generally  pointed  for  welding  all  materials, 
but  they  also  apply  to  the  lower  electrode  when  the  latter  is 
used  for  welding  coated  stock.  When  pickled  sheet  steel  is 
being  welded,  the  lower  electrode  is  not  pointed,  but  is  gen- 
erally made  flat.  When  large  articles  are  being  spot-welded, 
it  is  better  practice  to  make  the  lower  electrode  slightly  con- 
vex instead  of  flat.     The  reason  for  this  is  that  it  is  difficult 
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to  hold  large  articles  so  that  the  surfaces  contact  perfectly 
with  the  flat  face  of  the  electrode.  If  the  work  is  not  prop- 
erly located,  as  shown  at  D  in  Fig.  3,  a  scar  will  be  produced 
on  the  lower  surface  of  the  work.  This  is  caused  by  the  work 
bearing  on  one  edge  of  the  lower  electrode  only,  and  the  cur- 
rent, instead  of  flowing  straight  or  following  the  axes  of  the 
electrodes,  shoots  off  at  an  angle,  and  in  most  cases  produces 
a  a  unsatisfactory  weld.  The  diagram  at  E  shows  what  takes 
place  when  the  lower  electrode  is  slightly  convex  and  the  work 
held  at  an  angle.  It  will  be  seen  that  although  the  work  is 
not  held  correctly,  it  does  not  produce  an  imperfect  weld, 
as  a  point  instead  of  a  "line"  contact  is  secured. 

The  electrode  point  shown  at  F  is  used  for  getting  in  close 
to  the  edge  of  a  box  or  corner.  The  point  shown  by  the  full 
lines  will  last  much  longer  and  make  a  better  weld  than  the 
point  indicated  by  the  dotted  line,  because  it  will  withstand 
a  greater  pressure  without  upsetting. 

Methods  of  Holding-  and  Cooling-  Electrode  Points 
Electrodes  for  spot-welding  machines  are  made  as  a  rule 
from  round  bars  of  copper  about  %  to  1%  inch  in  diameter 

DIAMETER  OF  ELECTRODE  POINTS  USED  IN  WELDING 
SHEET  STOCK  OF  THE  SAME  THICKNESS 
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Wrought  Iron  or 

Galvanized 

No.    of    Gage,         Thickness. 

Sheet  Steel 

Iron 

I  .    S.    Standard          Inches 

Equivalent 

Diameter  of  Point  A  in  Inches 

0                   5/16 

0.3125 

7/16 

1           1         9/32 

0.2813 

7/16 

2                   17/64 

0.2656 

7/16 

3                     1/4 

0.2500 

7/16 

4                   15/64 

0.2344 

3/8 

5            '         7/32 

0.2188 

3/8 

6 

13/64 

0.2031 

3/8 

7 

3/16 

0.1875 

5/16 

3/8 

S 

11/64 

0.1719 

5/16 

3/8 

9 

5/32 

0.1563 

5/16 

3/8 

10 

9/64 

0.1406 

1/4 

1/4 

11    ,               1/8 

0.1250 

1/4 

1/4 

12          1         7/64 

0.1094 

1/4 

1/4 

14          1         5/64 

0.0781 

1/4 

3/16 

16                  1/16 

0.0625 

3/16 

3/16 

18          '        1/20 

0.0500 

3/16 

3/16 

20                  3/80 

0.0375 

3/16 

1/8 

22 

1/32 

0.0313 

1/8 

1/8 

24 

1/40 

0.0250 

1/8 

26 

3/160 

0.0188 

^1/8 

28          1        1/64 

0.0156 

1/8 

"  For  electrodes  %  inch  diameter,  radivis  "R"  varies  from  %  to  >,i  inch. 

when  of  the  solid  type,  and  smaller  (%  inch  diameter)  when 
of  the  inserted  type.  As  illustrated  in  Fig.  4,  that  shown  at  A 
is  known  as  the  solid  type,  and  is  held  in  water-cooled  holders, 
whereas  those  shown  at  B  are  of  the  inserted  type  or  tip  con- 
struction, and  are  held  in  water-cooled  holders  by  means  of  a 
tapered  shank  as  illustrated.  The  holders  carrying  the  elec- 
trodes are  connected  by  a  %.-inch  water  pipe  and  a  flexible 
pipe  to  a  water  main  which  is  sufficient  to  supply  enough 
water  to  keep  the  electrode  points  fairly  cool.  The  return 
pipe  is  then  connected  with  the  sewer. 

The  type  of  electrode  holder  shown  at  C  in  Fig.  4  illustrates 
how  this  connection  is  made.  The  inner  pipe  carries  the  water 
into  the  holder,  and  it  returns  through  the  space  between  the 
hole  in  the  holder  and  the  inner  pipe.  This  type  of  holder 
does  not  carry  the  cooling  effect  direct  to  the  electrode  point, 
and  therefore  is  not  as  effective  as  the  holder  shown  at  D. 
Here  it  will  be  noticed  that  the  electrode  tip  is  Inserted  di- 
rectly into  the  holder  and  is  drilled  out  for  the  insertion  of 
the  cooling  pipe  which  can  be  brought  almost  to  the  end  of 
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Fig.   6.     Diagram  illustrating  Several  Different  Types  of  Electrode   Horns 

the  electrode.  The  arrows  indicate  the  direction  in  which  the 
water  flows.  E  and  F  show  two  types  of  electrode  points. 
The  one  shown  at  E  is  used  for  welding  average  stock, 
whereas  the  one  at  F  is  used  for  getting  into  corners.  There 
are  many  different  types  and  shapes  of  electrode  points  in 
use,  but  those  shown  in  the  illustration  represent  some  of  the 
more  common  ones. 

Ccmstructlon  of  Electric  Welding-  Machine  Horns  and 
Electrode  Holders 

The  type  of  electrode  holder  or  horn  used  on  a  spot-welding 
machine  is  governed  almost  entirely  by  the  kind  of  work  to 
be  welded.  There  are,  however,  several  standard  types  of 
holders  which  are  capable  of  being  applied  to  a  large  class  of 
work.  The  holder  shown  at  A  in  Fig.  5  is  known  as  the  heavy- 
duty  machine  type  of  holder.  This,  as  will  be  seen,  is  rigidly 
constructed  and  is  provided  with  a  solid  type  of  electrode,  the 
cooling  pipes  being  connected  directly  to  the  holders  them- 
selves. 

Another  type  of  standard  holder  is  shown  at  B  in  Fig.  5. 
This  type  of  holder  is  used  for  semi-heavj-  stock  and  is  prin- 
cipally adapted  for  electric  welding  operations  -where  it  is 
necessary  to  get  into  a  corner.  It  will  be  noticed  here  that 
the  electrode  points  are  so  shaped  that  the  welding  can  be 
done  at  the  extreme  edge.  The  construction  of  this  holder 
does  not  differ  materially  from  that  shown  at  A.  except  that 
it  is  not  as  heavily  and  rigidly  built. 

Several  forms  of  electric  welding  machine  horns  are  shown 
in  Fig.  6.  Tlie  type  of  horn  shown  at  A,  which  carries  bent 
upper  and  lower  electrode  points,  is  used  for  such  work  as  the 
welding  of  automobile  muffler  tubes,  where  it  is  necessary  to 
carry  the  weld  in  at  some  little  distance  from  the  end  of  the 
tube.  The  type  of  electrode  horn  shown  at  £  is  of  a  some- 
■what  similar  construction,  but  is  much  more  effective  for  con- 
stant use,  as  it  is  possible  to  bring  the  cooling  pipes  or  water 
closer  to  the  point  where  the  welding  is  being  accomplished. 
WTiere  the  welding  machine  is  being  used  continually,  this  is  a 
factor  that  must  be  considered. 

The  type  of  electric  welding  horn  shown  at  C  in  Fig.  6  is 


Fig.    7.      Diagram    illustrating    Two    Different    Tj-pes    of    Electrode    Horns 
for  welding  Boxes 
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of  unusual  construction,  and  it  will  be  noticed  that 
the  lower  electrode  instead  of  the  upper  one  is 
pointed.  This  horn  is  used  for  welding  a  plate  onto 
a  channel,  as  illustrated.  The  horn  shown  at  D  is 
of  rather  unusual  construction  and  is  chiefly  em- 
ployed where  it  is  necessary  to  use  a  small  electric 
welding  machine  for  welding  large,  thin  work.  This 
greatly  increases  the  capacity  of  the  machine  be- 
tween the  column  and  the  electrode  points,  and  welds 
the  channel  section  shown  at  C  in  the  reversed 
position. 

Fig.  7  shows  two  applications  of  electric  welding 
machine  horns.  At  A  is  shown  a  type  of  horn  which 
can  be  used  for  welding  along  the  corner  of  a  box, 
one  of  the  electrode  horns  extending  Into  the  box 
and  the  other  working  on  the  top  edge.  The  type 
shown  at  B  Is  of  slightly  different  construction,  in 
that  the  welding,  instead  of  being  done  in  a  posi- 
tion extending  out  from  the  machine,  is  done  in  a 
horizontal  position  in  the  machine,  and  makes  nec- 
essary the  use  of  an  extended  lower  electrode  holder. 
There  are  many  otlier  applications  of  electric  weld- 
ing machine  horns,  but  the  principal  ones  are  illustrated 


WELDING   13-FOOT   TUBE   SHEETS   FOR 
SUGAR  EVAPORATORS 

An  acetylene  welding  Job  that  is  decidedly  out  of  the  or- 
dinary has  Just  been  completed  by  the  Treadwell  Engi- 
neering Co.,  Easton,  Pa.  This  company  makes,  among  other 
products,  sugar  evaporators,  and  the  plates  that  were  welded 
were  to  be  used  as  tube  sheets  in  this  machinery.  In  a 
sugar  evaporator,  plates  of  this  kind  are  used  for  support- 
ing the  copper  tubes  through  which  the  sugar  Juice  to  be 
evaporated  circulates.  The  tubes  are,  of  course,  expanded 
into  the  holes  in  the  plates,  and  form  steam-tight  joints. 
The  steam  circulates  on  the  outside  of  the  tubes.  Fig.  1 
shows  one  of  the  completed  tube  sheets  which  is  13  feet 
in  diameter.  The  thickness  of  the  plate  is  %  inch  and  the 
material  is  ingot  iron,  having  a  low  carbon  content  and 
non-corrosive  qualities.  In  each  plate,  there  are  2618  1*4- 
inch  holes.  These  plates  are  made  in  halves  on  account 
of  the  size,  as  it  is  impracticable  to  secure  one  rolled  piece 
13  feet  in  diameter.  The  welding  consisted  in  Joining  these 
halves. 

The  welding  was  done  with  a  Davis-Bournonville  welding 
torch,  as  shown  in  Fig.  2.     One  factor  that  had  to  be  taken 


the  Wglded  Tubs  Sh««ti 


Fig.    2.      Wolding   One   of   the   Tube    SheeU 

into  consideration  was  the  expansion  of  the  plates  from 
the  heat.  Preparatory  to  welding,  the  halves  of  the  plate 
were  placed  in  contact  at  one  edge,  but  an  opening  of  three 
inches  was  left  at  the  opposite  side.  The  welding  was 
started  with  the  plate  in  this  position,  but  as  the  opera- 
tion progressed  the  heat  caused  the  sheet  to  expand  and 
the  Joint  to  "creep"  together.  An  experienced  operator  was 
required  for  welding  these  plates  and  when  the  operation 
was  started,  it  was  necessary  to  keep  the  welding  continu- 
ous, without  interruption,  until  completion.  The  time  re- 
quired for  making  the  weld  in  one  tube  sheet  was  six  hours. 

C.  L.  L. 
•     «     • 

USE  OP  INDIA  INK  IN  FOUNTAIN  PENS 

BY  W.   F    SCHAPHOR8T' 

Despite  a  somewhat  general  belief  to  the  contrary,  it  is 
quite  possible  to  use  India  ink  successfully  in  fountain  pens; 
and  the  ink  will  not  clog,  even  if  it  is  left  in  the  pen  for  a 
long  period  of  time.  The  principal  precaution  to  be  observed 
is  not  to  allow  the  pen  to  dry  at  the  point;  keep  it  working 
or  moist  all  the  time,  and  plug  the  holes  in  the  c&p  to  exclude 
air  while  the  pen  is  not  in  use.  In  putting  the  pen  away, 
care  must  also  be  taken  to  see  that  the  cap  is  on  tight.  These 
precautions  are  necessary  in  order  to  prevent  evaporation, 
which  would  cause  the  ink  to  become  thick  and  clog  the  pen. 
It  is  well  to  dip  the  pen  point  in  water  before  put- 
ting it  away,  allowing  as  much  water  as  possible  to 
cling  to  the  point.  This  additional  moisture  will  ef- 
lectually  prevent  the  ink  from  drying  on  the  point  of 
the  pen,  because  the  cap  is  tightly  sealed.  In  filling  a 
fountain  pen  with  India  ink.  It  is  important  not  to 
take  ink  from  the  bottom  of  an  old  bottle  that  has 
been  left  open,  as  such  ink  is  often  very  thick  and 
would  be  likely  to  clog  the  pen.  Use  only  fresh  ink 
.iiid  take  it  from  the  top  of  the  bottle.  If  these  in- 
structions are  carefully  observed,  no  difficulty  will 
l)e  experienced  in  using  black  India  ink  in  an  ordi- 
nary fountain  pen. 

•     •     • 

The  common  plan  of  setting  lathes  parallel  with  the 
liiieshaft  and  using  countershafts  Is  being  generally 
iliscarded  with  lathes  having  individual  motor  drives 
or  single-step  pulley  belt  drives.  With  either  of  these 
drives  the  lathes  may  be  advantageously  set  at  right 
angles  to  the  bays  of  the  shop,  as  more  can  be  accom- 
modated and  better  service  can  be  rendered  in  taking 
work  to  and  from  the  machines.  Quarter-turn  belts 
running  from  the  lineshaft  pulleys  to  the  single-step 
pulleys  on  the  belt-driven  lathes  run  satisfactorily. 
There  Is  less  overhead  works  and  less  light  obstructed. 
The  lineshafts  should,  of  course.  l>e  broken  Into  short 
sections,  each  driven  by  a  motor. 

•  A  i.ir  ,       v  Bldf .,  Xew  Tork  Cltj. 
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DESIGN  OF  AUTOMATIC  MACHINERY 

1)V  JOSKPH   W.    WUN8CH' 

It  is  not  the  purpose  of  this  article  to  discuss  the  subject 
of  how  to  design  a  machine,  as  this  is  adequately  treated  in 
many  text-books;  the  object  of  the  following  is,  rather,  to 
formulate  the  technical  routine  of  procedure  in  designing.  I 
do  not  claim  that  the  following  elementary  outline  is  not  open 
to  individual  modification,  but  that  in  its  fundamental  ele- 
ments it  is  the  only  logical  way  to  proceed.  Especially  is  this 
true  of  the  class  of  machinery  to  which  I  have  particular  ref- 
erence, namely,  special  automatic  machinery. 

Following  are  eight  successive  steps  in  the  design  of  a 
machine,  many  of  which  are  essential  to  every  design,  others 
being  dependent  on  the  complexity  of  the  machine:  (1)  pre- 
liminary diagram;  (2)  preliminary  lay-out;  (3)  final  diagram; 
(4)  design;  (5)  detail  drawings;  (6)  partial  assembly  draw- 
ings; (7 J  unit  assembly  drawings;  (8)  general  assembly 
drawings. 

Preliminary  Diagram. — Fig.  1  illustrates  a  preliminary  dia- 
gram, which  is  nothing  more  than  a  graphical  illustration  of 
the  problem.  This  drawing  is  usually  essential  in  designing 
special  machinery,  and  should  illustrate  the  prime  movements 
required  of  the  machine.  The  time  of  one  cycle  of  the  ma- 
chine (3G0  degrees  or  more)  is  the  abscissae,  and  the  magni- 
tudes of  the  movements  are  the  ordinates. 

Preliminary  Lay-out. — This  drawing  should  be  an  approxi- 
mate plan  of  the  machine,  embodying  the  essential  mechanisms 
for  the  movements  outlined  on  the  preliminary  diagram.  It 
should  be  a  skeleton  of  the  ultimate  design,  as  an  architect's 
model  is  of  the  final  construction.  From  this  lay-out  the 
patent  draftsman  should  be  able  to  prepare  patent  office  draw- 
ings to  accompany  the  specification,  and  it  should  be  suffi- 
ciently clear  to  enable  an  engineer  to  render  an  opinion  as  to 
the  merits  of  the  machine. 

No  machine  designer  can  be  entirely  familiar  with  all  the 
materials  which  his  machines  may  be  called  upon  to  handle. 
It  is  therefore  highly  essential,  before  involving  much  expense 
in  the  design  of  a  new  machine,  for  an  expert  opinion  to  be 
obtained  as  to  the  workability  of  the  material  under  the  given 
conditions.  Thorough  experimentation  is  often  necessary,  and 
is,  of  course,  more  certain  than  an  expert's  opinion.  We  are 
all  familiar  with  the  fact  that  every  substance  has  its  individ- 
ual characteristics  under  different  conditions,  and  many  a 
machine,  the  mechanical  functions  of  which  were  properly  de- 
signed, has  landed  in  the  junk-shop,  due  to  lack  of  understand- 
ing of  the  substance  in  hand. 

In  this  type  of  drawing,  symbols  and  center  lines  often 
suffice  to  indicate  commercial  stock  and  standard  parts.  Here 
in  the  early  stage  of  the  design,  the  advantages  of  a  system 
of  substitutible  elements  are  evident.  In  fact,  although  I  am 
not  confident  that  the  stage  in  machine  construction  will  ever 
be  reached  when  it  will  be  possible  to  build  machines  without 
drawings,  yet  if  such  a  stage  is  ever  approached,  it  will  only 

•  Address:  1581  Lincoln  Place,  Brooklyn.  N.  T. 


be  through  the  universal  employment  of  substitutible  machine 
elements. 

Final  Diagram. — Fig.  2  illustrates  a  final  diagram.  This  is 
distinguished  from  the  preliminary  diagram,  inasmuch  as  it 
must  be  accurate  and  final,  and  it  may  readily  be  differentiated 
by  the  variations  in  movement  and  timing  that  have  been 
introduced.  It  should  embody  all  changes  that  have  been 
suggested  by  discussion,  and  with  it  a  competent  designer 
should  be  able  to  design  the  machine.  In  many  cases,  of 
course,  a  second  diagram  will  not  be  necessary. 

Design. — At  this  stage,  the  designer  should,  of  course,  be 
thoroughly  familiar  with  each  function  of  the  machine.  With 
the  aid  of  the  final  diagram,  he  has  a  graphical  picture  of  the 
timing  and  magnitude  of  every  prime  movement,  and  he  can 
proceed  to  design  the  machine.  Standard  parts,  standard 
screws,  bolts,  nuts,  stock  gears,  and  standard  drop-forgings 
should,  of  course,  be  used  whenever  possible.  The  design 
should  always  be  full  size  and  accurately  scaled.  Stock  parts 
need  not  be  drawn  out  in  detail,  but  should  be  clearly  indi- 
cated to  the  detail  draftsman.  Necessary  views  should  be 
shown  and  principal  dimensions  indicated. 

Detail  Drawings. — It  would  be  difficult  to  overestimate  the 
importance  of  proper  execution  of  detail  drawings.  They 
should  be  full  size  whenever  possible.  A  full  size  drawing 
is  very  helpful  to  the  patternmaker.  All  necessary  views 
should  be  shown  and  no  more.  Proper  finish,  material,  and 
number  required  should  be  clearly  noted,  and  all  dimensions 
plainly  indicated  so  that  no  figures  will  have  to  be  indirectly 
obtained  by  the  patternmaker  or  machinist.  In  complicated 
castings,  it  is  often  desirable  to  make  a  separate  detail  draw- 
ing for  the  patternmaker.  This  facilitates  the  reading  of  both 
drawings,  inasmuch  as  the  dimensions  in  which  the  pattern- 
maker only  is  interested  are  not  on  the  machinist's  drawing 
and  vice  versa.  This  is  often  the  means  of  saving  costly 
mistakes  in  the  shop. 

Partial  Assembly  Drawings. — These  are  of  service  where 
size  or  complication  does  not  permit  of  adequate  checking  of 
details  and  clearances  on  the  general  assembly  drawing.  They 
show  neighboring  parts  and  units  without  relation  to  their 
functions. 

Unit  Assembly  Drawings. — -Unit  assembly  drawings  repre- 
sent assembled  independent  units.  By  an  "independent  unit" 
is  meant  all  parts  belonging  to  a  particular  function.  Besides 
being  an  excellent  means  of  checking  for  clearances  and  cor- 
rect fits,  they  are  a  great  help  in  the  shop  when  assembling. 

General  Assembly  Draicings. — These  show  parts  and  units 
in  their  relative  positions.  They  are  useful  as  a  means  for 
checking  for  clearances  and  as  a  general  guide  in  the  shop. 
All  details  should  be  identified  by  numbers.  Principal  dimen- 
sions and  center  to  center  distance%  should  be  indicated.  In- 
visible parts,  if  they  are  explanatory,  should  be  shown  in 
dotted  lines,  and  then  only  in  their  essential  outlines.  A  list 
of  parts  with  corresponding  drawing  numbers  should  accom- 
pany every  set  of  drawings.  This  is  as  essential  as  an  index 
to  a  text-book. 
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PRESS   TOOLS   FOR   MAKING   SHEET 
STEEL   CORSET   STAYS 

The   Taylor-Shantz   Co.    of   Rochester,    N.    Y.,    has   recently 
completed   for  one  of  its  customers  a  set  of  press  tools  for 


Fig.    1.     Section  of  Finished  Coraet  Stay 

manufacturing  sheet  metal  corset  stays  in  continuous  strips, 
a  section  of  which  is  shown  In  Fig.  1.  The  stock  is  fed 
through  a  press  where  the  slotting  is  done,  and  the  finished 
perforated  strip  Is  coiled  on  the  opposite  side  of  the  press, 
as  illustrated  in  Fig.  2.  The  steel  ribbon  on  which  the  work 
is  performed  conies  in  various  widths  and  thicknesses,  that 
of  the  sample  shown  being  9/16  inch  wide  and  0.0.34  inch 
thick.  It  will  be  noticed  from  Fig.  1  that  the  perforat- 
ing consists  in  punching  out  slots  alternately  from  a  point 
1/16  Inch  from  each 
edge  of  the  strip  and 
punching  across  to  the 
opposite  edge.  The  re- 
sult is  an  extremely 
flexible  piece  of  ribbon 
steel  that  may  be  bent 
freely  in  any  direction. 
The  steel  strip  is  after- 
ward hardened  by  a  spe- 
cial process  that  gives 
it  still  greater  flexibility 
and  at  the  same  time  a 
long  life.  The  perforated 
slots  are  0.035  inch  wide 
and  they  are  spaced 
1/lG    inch   apart. 

Referring  now  to  Fig. 
2,  where  the  tools  are 
shown  in  position  in  the 
press,  it  will  be  noticed 
that    the    punching     is 


1)     ffl|-"f^l'B 

! 

Fiff.    2.     Preai    equipped    with    Tools 


performe<l  by  piercing  eight  perforations  at  each  stroke  of 
the  press,  which  covers  a  section  of  the  strip  seven-eighths 
inch  long.  After  one  section  has  been  punched  the  next 
operation  of  the  press  brings  the  stock  forward  another  seven- 
eighths  inch  and  the  strip  is  held  stationary  while  another 
eight  slots  are  punched.  The  feeding  and  holding  of  the  stock 
are  accomplished  through  the  roll  feed  on  one  side  of  the 
press  that  advances  the  strip  and  the  receiving  rolls  on  the 
opposite  side  that  guide  the  strip  as  it  cniorgos  from  the  dies. 
These  two  pairs  of  mils  are  geared  together,  and  botli  are 
operate<i  through  a  crunk  feed  from  the  end  of  the  crankshaft 
of  the  press  as  shown  in  the  illustration.  The  crank  feed 
rotates  a  pair  of  bevel  gears  that  trans- 
mit motion  to  the  stock  feeding  rolls 
and  thence  to  the  receiving  rolls  by  the 
spur  gears  that  are  shown  behind  the  die 
in  Fig.  2.  A  friction  clutch  on  the  bevel 
gear  shaft  permits  the  use  of  this  intermit- 
tent type  of  feed  and  obviates  all  backlash. 
This  is  an  important  feature,  as  any  varia- 
tions in  the  feed  would  produce  an  irregu- 
larly punched  strip.  Fig.  3  shows  the  die 
in  section  and  end  elevation  and  also  shows 
a  plan  of  the  punches  in  operation.  The 
die  is  of  the  sub-press  type. 

As  any  die  designer  will  appreciate,  the 
chief  trouble  experienced  in  tooling  up  for 
this  Jol)  was  to  prevent  the  punches  breaking. 


The  fact  that  the  slots  run  out  at  the  edges  of  the  stock  on  one 
end  and  remain  in  the  stock  on  the  other  end  means  that  there  is 
considerable  side  thrust  on  the  punches.  The  stock  is  approxi- 
mately located  by  the  stripper  and  the  punches  are  well  sup- 
ported in  the  stripper,  but  the  punches  are  so  delicate  that  they 
will  break  under  a  slight  side  strain.  To  counteract  this  thrust, 
the  ends  of  the  punches  are  shaped  as  shown  by  the  end  ele- 
vation in  Fig.  3.  The  projections  on  the  punches  are  for  the 
purpose  of  guiding  the  stock  on  the  sides  and  centering  it 
between  the  punches.  As  four  of  the  punches  tend  to  thrust 
to  one  side  and  the  alternate  four  to  the  opposite  side,  the 
tendency  for  lateral  thrust  Is  thus  counteracted,  with  the 
result  that  very  few  punches  break  on  the  Job.  The  pro- 
jections on  the  punches  are  also  a  strengthening  feature  Inas- 
much as  they  extend  well  within  the  slots  in  the  die  before 
any  cutting  action  takes  place,  and  in  this  way  each  punch  is 
well  supported  on  the  side  against  which  the  thrust  would  come. 
The  press  operates  at  a  speed  of  one  hundred  and  twenty- 
five  revolutions  per  minute  and  automatically  produces  the 
finished  strip  at  a  rate  of  nine  feet  per  minute.  No  operator 
is  needed  except  for  starting  a  new  coil  of  stock.  C.  L.  L. 
*     •     * 

FIRST  CHINESE  TYPEWRITER 
The  first  Chinese  typewriter  has  Just  been  designed  by  Hou 
Kun  Chow,  a  graduate  of  the  Massachusetts  Institute  of  Tech- 
nology. It  is  operated 
by  placing  a  pointer  op- 
posite a  character  print- 
ed on  the  flat  indicator 
at  the  front  of  the  ma- 
chine and  then  pushing 
in  a  plunger  with  the 
thumb.  The  movement 
of  the  pointer  operates 
a  cylinder,  about  6 
inches  in  diameter  and 
18  inches  long,  that  car- 
ries 4000  zinc  Chinese 
characters,  and  places 
the  desired  character 
into  the  proper  position 
for  printing.  Pushing 
the  plunger  causes  a 
hammer  to  strike  the 
paper  against  the  type 
with  sufBcient  force  to 
produce  several  carbon 
copies."  The  pulling  in  and  out  of  the  rack  to  which  the 
pointer  is  attached  rotates  the  cylinder,  and  pushing  it  back 
and  forth  moves  the  carriage.  The  striking  mechanism  is 
operated  by  the  same  impulse  that  moves  the  hammer.  While 
it  is  not  possible  to  obtain  great  speed  with  this  machine  as 
now  made.  Mr.  Chow  thinks  it  will  become  popular  in  Chinese 
offices  where  copies  of  Chinese  documents  must  be  made;  also 
among  Chinese  in  foreign  countries  where  it  is  difficult  or 
impossible  to  secure  skilled  Chinese  writers.  The  present  ma- 
chine weighs  40  pounds,  but  improvements  now  being  made 
will  probably  result  in  reducing  the  weight  of  iho  machine 
to  20  pounds. 
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BRONZE  ALLOYS  FOR  AUTOMOBILE 
CONSTRUCTION* 

In  a  paper  abstracted  in  the  following,  the  authors  point 
out  the  need  for  more  concrete  information  concerning  the 
physical  properties  of  bronze  alloys  and  present  an  extensive 
table  covering  the  results  of  actual  tests  on  a  large  range  of 
cast  bronze  alloys.  The  influence  of  the  method  of  making 
the  test  specimens  is  also  discussed. 

Experience  in  the  bronze  casting  business  has  demonstrated 
the  need  of  information  on  the  physical  and  chemical  prop- 
erties of  alloys.  Tables  showing  such  properties  determined 
from  actual  practice,  which  may  be  termed  "experience  tables," 
are  rare;  some  data  exist,  but  they  are  usually  in  the  private 
files  of  individuals  or  companies.  The  Bureau  of  Standards 
at  Washington  frequently  receives  requests  for  such  informa- 
tion, and  states  that  there  is  great  difficulty  in  obtaining  such 
data.  With  this  need  in  mind,  the  committee  on  non-ferrous 
alloys  of  the  American  Society  for  Testing  Materials  discussed 
at  a  recent  meeting  the  advisability  of  publishing  such  data 
as  might  be  compiled  from  existing  "experience"  tables.  On 
account  of  the  fact  that  publication  of  data  by  that  society 
is  made  in  a  formal  manner,  usually  as  specifications,  it  was 
thought  best  to  delay  action,  so  as  to  allow  the  tables  to  be 
checked  by  further  work.  The  need  was  fully  realized,  how- 
ever, and  it  is  with  that  idea  in  mind  that  the  accompanying 
tables  were  compiled. 

Test  Bars 

One  very  important  point  should  be  emphasized  In  connec- 
tion with  the  use  of  the  tables  mentioned.  Most  tests  are 
made  on  standard  test  bars  either  attached  to  castings  or  cast 
separately.  Test  bars  cut  from  castings,  where  this  procedure 
Is  possible,  show  conclusively  that  a  variation  exists  between 
results  on  standard  test  bars  and  the  metal  in  the  castings 
themselves.  Castings  may  show  higher  or  lower  results,  de- 
pending on  the  design  and  size  of  the  casting  itself.  The 
results  are  usually  lower,  on  account  of  the  fact  that  the 
average  size  of  castings  exceeds  the  test  bar  size.  It  has  been 
proved  conclusively  that  the  rate  of  cooling  and  the  shape  of 
the  casting  affect  the  results  markedly.  Alloys  of  high  shrink- 
age are  much  more  likely  to  show  internal  strains  due  to  prac- 
tical inability  to  feed  the  shrinkage  properly,  so  that  the  net 
strength  is  the  difference  between  the  true  value  for  the  metal 
and  the  internal  strains  caused  by  this  shrinkage.  Manganese 
bronze,  for  example,  normally  shows  an  average  ultimate  ten- 
sile strength  of  from  G5,000  to  75,000  pounds  per  square  inch. 
It  is  not  uncommon  to  find  this  lowered  to  30,000  or  40.000 
pounds  per  square  inch  in  actual  castings.  Copper  tin  alloys, 
such  as  phosphor-bronzes,  do  not  exhibit  high  shrinkage,  but 
show  the  same  proportional  discrepancy  in  strength,  on  ac- 
count of  large  crystal  growth  and  the  formation  of  a  coarse 
network  of  the  high  tin  cutectoid,  which  is  very  hard  and 
brittle.  Thurston,  for  instance,  in  his  work  on  alloys,  <iuotes 
from  Major  Wade's  report  of  1856  on  "Experiments  on  Metals 
for  Cannon,"  in  regard  to  gun  bronze  containing  10  per  cent 
tin,  that  eighty-three  test  bars  from  gun  head  castings  aver- 
aged about  30,000  pounds  per  square  inch  in  tensile  strength, 
while  thirty-two  small  bars  averaged  about  42,000.  The  aver- 
age of  twelve  gun  heads  was  one-half  (in  strength)  of  that 
obtained  from  small  sample  bars  cast  with  the  guns.  The 
area  of  the  cross-section  of  the  casting,  as  well  as  its  design, 
therefore,  has  a  very  important  bearing  on  the  subject  and 
should  always  bo  taken  into  account  in  engineering  work. 

Improper  foundry  practice  affects  the  tests  of  any  alloy  to  a 
marked  extent,  so  that  two  metals  of  the  same  chemical  analy- 
sis may  show  very  dilTorent  results  when  handled  by  different 
foundries.  The  latter  statement  is  self-evident,  but  many  engi- 
neers do  not  realize  the  effect  of  small  amounts  of  impurities, 
some  of  which  are  acquired  during  the  melting  process,  on 
the  linul  result. 

Mnterlnls  for  BeiirinKS 

Specific  statonionts  or  recommendations  about  materials  tor 
bearings  have  boon  avoided,  because  it  is  difficult  to  predict 

•  .Vlislrni't  of  pniior  l)y  W.  M.  Corse  ami  G.  K.  Comatock  prvaoulod  U-for,' 
tho  .'^oolety  of  Autoiuobllo  Engineers  convention.  June  15,  I91G. 


TABLE  n.    USES   OR  APPLICATIONS  OF   ALLOYS  GIVEN 
IN  TABLE    I 


Dies,  bells,  bearings,  etc. 

In  bridges,  for  contact  with  hard  steel  under  pressure 

above  1500  pounds  per  square  inch 
iDisks  for  draw  bridges 

In  bridges,  for  contact  with  soft  steel  at  pressure  below 
I     1500  pounds  per  square  inch 
I  Trunnion  bearings 

Bearings  and  bushings 
'Gears 

Bushings  and  bearings  not  subjected  to  shock 

Bearings,  gears,  etc. 

Gears  and  worm-wheels 

Worm,  spur  and  bevel  gears 

Valves,  gears,  etc..  and  where  strength  and  incorrodl- 
bility  are  desired 

Durable  castings 

(American  Society  for  Testing  Materials  tentative  speci- 
fications) 
'Hard  bearings,  hydraulic  work,  valves,  machine  parts. 
j     etc. 
I  Gears,  worm-wheels,  nuts,  etc. 

Bearings  for  heavy   pressures  and  high  speeds,  thrust 
j     collars,  steam  fittings,  hydraulic  work 
j  Water-tightness  and  bearing  qualities  in  thin  sections 

Castings  for  strength  and  incorrodibility 

To  resist  acid,  and  for  thrust  collars  and  disks  under 

high  pressure 
I  Pumps,  collars,  bearings,  and  to  resist  corrosion 

Worm-wheel  rims  (copper  content  includes  manganese) 
, Worm-gearing,  safe  working  stress:  7000  pounds  per 
j     square  inch 

Gears  under  moderate  service,  easily  "machineable" 

Gun  fittings 
'Bushings  and  shaft  bearings 

(Society  of  Automobile  Engineers  specifications) 

Bearings  for  high  speeds  and  heavy  pressures 
[Ordinary  machinery  bearings 

Bridge  bearings 

'Standard  for  high  speeds,  heavy  pressures,  shock  and 
I     vibration 

Miscellaneous 

Slide  valves,  bearings,  and  for  resisting  acids 

Bearings,  small  valves,  steam  fittings 

Gears  and  pump  castings 

Inexpensive  bearings 

Bearings  for  medium  pressure  and  high  speed 

Bearings,  steam  fittings,  and  for  incorrodibility 

Small  automobile  bearings,  or  for  high  speed  and  heavy 
I     pressure,  and  steam  fittings 

Valves  and  bearings 

Pump  bodies,  valves,  steam  fittings,  and  bearings 

Valves,  steam  fittings  and  metal  patterns 
[Valves  and  pipe  fittings 

Oil  and  water  pumps,  and  trolley  fittings 

[Inexpensive  bearings  for  low  pressure  and  no  shocks, 

I     valves,  fittings,  etc. 

Miscellaneous  fittings,  not  subjected  to  friction,  corro- 
sion or  pressure 

Oil  feed,  cylinder  top  cover,  etc..  for  automobiles 

Light    castings    and    ornamental    work    not    requiring 
strength 

Ornamental  work 

For  strength  in  heavy  work,  substitute  for  steel  In  In- 
tricate designs,  resistance  to  corrosion 

Castings  reiiuiring  great  strength 

Strong  castings 

Propellers,  engine  brass,  and  all  strong  castings 

Strong  castings 

Propellers,   valve  stems,   engine   framing,   and   castings 
requiring  strength  and  toughness 

Miscellaneous 

Ingots  for  castings  (American  Society  for  Testing  Mate- 
I     rials  specifications) 
I  (Society  of  Automobile  Engineers  specifications) 

Low-grade  bearings 
I  (Tin  content  includes  all  other  impurities) 

(Single  test) 

Railroad  turntable 

For  work  in  which  strength,  toughness,  and  especially 
I     incorrodibility  are  necessary 
I  (Eighth  report  to  Alloys  Research  Committee.  British 

Institute  of  Mechanical  Engineers) 
IFor  strength  and  resistance  to  wear,  pressure,  or  r6- 
I     peated  shocks 

Fittings,  etc..  and  castings  that  require  great  strength 

Miscellaneous 
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the  result  with  several  other  variables  undetermined.  For 
Instance,  the  hardness  ot  the  steel  shaft  and  its  finish  are 
as  much  a  factor  in  the  selection  of  the  bronze  as  the  prop- 
erties of  the  bronze  itself.  Moreover,  the  quality  of  the  sur- 
face finish  needed  on  the  bronze  bearing  is  also  determined 
by  the  ability  of  the  bronze  to  conform  to  the  steel.  It  is  evi- 
dent that  as  the  bearing  pressure  increases,  the  hardness  also 
must  increase  to  avoid  flowing.  In  order  to  have  a  satisfactory 
hard  bearing  it  is  necessary  to  have  a  finely  machine-finished 
surface  on  both  bearing  and  shaft,  because  they  will  not  con- 
form as  will  softer  metals. 

Inasmuch  as  there  are  many  different  bearing  conditions 
of  pressure  and  speed,  no  one  bronze  can  fill  all  the  needs  ot 
the  automobile  engineer.  In  a  general  way  tin  and  zinc  harden 
bronze,  and  lead  softens  it.  The  use  of  zinc  in  small  propor- 
tions is  principally  for  deoxidizing  purposes,  but  it  has  a 
detrimental  effect  on  the  wearing  properties.  When  condi- 
tions require  hard  bronze  bearings,  the  tin  content  must  be 
relatively  high.  It  sometimes  reaches  15  per  cent  in  automo- 
bile work.  Lead  may  reach  30  or  even  40  per  cent  for  special 
work,  such  as  in  racing  cars,  but  its  effect  should  be  consid- 
ered in  relation  to 
the  tin  content  as 
well  as  by  itself.  It 
Is  a  good  lubricant 
in  bronze.  Present 
practice  frequently 
calls  for  a  combina- 
tion bearing  with  a 
relatively  hard  back 
and  a  soft  lining  of 
babbitt  metal.  The 
selection  of  babbitt 
should  be  determined 
by  the  thickness  of 
the  lining,  and  pure 
tin  can  be  used  if  the 
lining   is   very   thin. 


CHART 


FOR  DETERMINING  ENGINE 
FRAME  LOADS 


BY    ERNEST   A.  ANDREWS' 


Summary 

In  order  to  aid  en- 
gineers in  choosing 
the  right  alloy,  the 
following  points  are 
especially  empha- 
sized: Results  ob- 
tained from  standard 
test  bars  do  not 
necessarily  represent 
the  material  in  the 
casting.  When  pos- 
sible, tests  should  be 
made   on    pieces    cut 


^  OF  CROSSHEAD   BEAR 


Chart   for   Use   in   rapidly   determining  Lo  ads  on  Important  Engine  Frame  Members 


It  is  the  purpose  of  this  article  to  explain  the  use  of  a 
chart  for  finding  the  loads  on  the  following  members  of  an 
engine:  (1)  main  bearings;  (2)  crankpins  and  crosshead  pins; 
(3)  crosshead  guides.  The  horizontal  line  AB  represents  vari- 
ous values  of  the  total  load  on  the  piston  in  pounds;  the  verti- 
cal line  CD  indicates  the  projected  area  of  the  main  bearings  in 
square  inches;  vertical  line  AE  represents  the  projected  area 
of  the  crankpins  and  crosshead  pins  in  square  inches;  and 
the  horizontal  line  EF  shows  the  projected  area  of  the  cross- 
head  bearing  surface  in  square  inches. 

To  illustrate  the  use  of  this  chart,  let  us  assume  a  case  in 
which  the  total  load  on  the  piston  is  24,000  pounds.  This  value 
is  located  on  line  AB,  and  assuming  that  it  is  required  to  find 
the  size  of  the  main  bearings,  we  follow  the  24,000  pound  line 
vertically  to  the  radial  lines  indicating  allowable  main  bear- 
ing pressures.  It  will  be  seen  that  these  lines  cover  a  range 
of  from  140  to  200  pounds  per  square  inch,  and  assuming  that 

we  decide  to  use  a 
value  of  150  pounds 
per  square  inch,  the 
radial  line  corre- 
sponding to  this 
value  is  located,  after 
which  the  horizontal 
line  is  followed 
across  the  chart  to 
the  vertical  line  CD. 
Here  we  find  that  the 
required  area  for  the 
main  bearings  is  159 
square  inches.  Fol- 
lowing the  same 
method  in  determin- 
ing the  areas  for  the 
crankpins  and  cross- 
head  pins,  the  re- 
quired values  may  be 
quicklj'  determined 
from  the  chart,  tak- 
ing care  to  use  the 
proper  section  of  the 
chart  in  each  case. 

To  determine  the 
proper  area  for  the 
crosshead  bearing 
surface,  it  is  neces- 
sary to  know  the 
ratio  of  the  length  of 
the  connecting-rod  to 


STON   IN  POUNDS 


from  the  castings  themselves.  Competent  foundry  work  is 
necessary,  as  the  chemical  analysis  of  the  alloy  does  not  alone 
insure  the  best  results.  The  microscope  is  as  important  in 
determining  the  properties  of  a  bronze  as  it  is  in  the  metal- 
lurgy of  steel.  Endurance  or  fatigue  tests  are  important  in 
determining  the  qualities  of  a  bronze.  The  proper  composition 
of  an  alloy  depends  on  the  service  required ;  a  high  percentage 
ot  tin  is  required  for  hardness,  and  a  high  percentage  of  lead 
for  conformability.  Authentic  information  on  the  subject  of 
non-ferrous  alloys  is  somewhat  meager,  and  additional  reliable 
information  would  be  a  distinct  gain  to  engineering  literature. 
*  *  * 
One  of  the  noticeable  changes  in  motor  car  engine  design 
during  the  past  six  years  is  the  decrease  in  cylinder  bore 
diameters.  Since  1910  when  the  average  cylinder  diameter 
was  5  inches,  the  diameter  has  decreased  until  in  191G  the 
average  is  about  3%  inches.  A  curve  showing  the  changes 
in  average  cylinder  diameters  was  published  recently  in  the 
house  organ  of  the  Burd  Compression  Ring  Co.,  which  showed 
that  the  diminution  of  diameter  continued  steadily  from  1910 
to  1912,  when  it  was  slightly  more  than  4  inches.  The  average 
diameter  continued  fairly  constant  at  this  figure  until  1914, 
when  it  again  dropped  steadily  from  4  inches  to  3Vi   inches. 


the  radius  of  the  crank  circle,  and  assuming  that  for  the  case 
under  consideration  the  value  of  this  ratio  is  5  to  1,  or  "five 
cranks,"  we  follow  the  24,000  pound  piston  load  line  until  it 
crosses  the  radial  line  marked  5  cranks;  from  this  point  of 
intersection,  move  across  the  chart  to  the  left  to  the  radial 
line  of  allowable  crosshead  bearing  surface  pressure.  Assum- 
ing that  the  value  used  is  40  pounds  per  square  inch,  we  follow 
up  the  vertical  line  to  EF  at  the  top  of  the  chart,  and  find  that 
123  square  inches  is  the  proper  area  for  the  crosshead  bearing 
surface. 

The  total  load  on  the  crosshead  guide  is  represented  on  line 
BF  at  the  right-hand  margin  ot  the  chart,  and  is  found  by  mov- 
ing across  the  chart  to  the  right  from  the  point  of  intersec- 
tion of  the  piston  load  line  and  the  radial  line  representing  the 
ratio  of  connecting  length  to  crank  radius. 
«     *     * 

None  of  us  today  really  believe  that  men  are  created  equal, 
but  we  do  believe  that  they  are  entitled  to  an  equal  oppor- 
tunity. Moreover,  developments  seem  to  indicate  that  the 
more  nearly  we  can  accord  men  equal  opportunities  for  ad- 
vancement, the  more  prosperous  will  be  the  individual  and  the 
country  as  a  whole. — H.  L.  Ganit.  in  Industrial  Leadership. 

•  Address:  1308  Franklin  Ave,   Bond  Hill,   rincinnati.   Ohio. 
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A    CHAPTER    ON    MACHINE    TOOL    DEVELOPMENT    AND    RIFLE    MANUFACTURE 

BY    OUT   HUBBARD- 


THE  machine  tool  business  in  the  United  States  is  un- 
usually prosperous  at  present,  due  to  the  impetus  it  has 
received,  both  directly  and  indirectly,  by  the  European 
war.  The  direct  result  of  the  war  is  shown  in  the  boom  in 
the  manufacture  of  munitions,  while  the  great  increase  in  the 
production  of  machine  tools,  which  are  retiuired  in  quantities 
by  the  munition  makers  in  this  country  and  abroad,  may  be 
called  the  indirect  result.  The  conditions  at  present  existing 
In  these  lines  are  considered  unparalleled,  and  in  certain  par- 
ticulars they  are,  but  in  many  respects  the  same  conditions 
existed  in  the  North,  especially  in  the  New  England  states, 
during  the  Civil  War.  At  that  time  the  war  was  upon  home 
ground,  and  production  was  hastened  by  a  general  desire  for 
self-preservation  and  perhaps  by  patriotic  motives;  yet  in  those 
days,  as  now,  fortunes  were  made  in  the  mechanical  Industries. 
The  town  of  Windsor,  Vt.,  furnishes  in  its  machine  tool  in- 
dustry of  today  and  that  of  fifty  years  or  more  ago  a  com- 
parison of  these  two  periods,  and  it  is  with  the  earlier  of 
these  that  this  article  is  mainly  concerned. 

Some  years  prior  to  the  Civil  War  a  gun  shop  was  started 


to  the  rifle  mentioned,  this  system  being  afterward  discarded 
by  gunsmiths  as  being  a  needless  refinement.  The  greatest 
care  was  taken  in  the  manufacture  of  the  barrels  for  these 
rifles,  and  before  they  were  passed  by  the  inspector,  each  one 
was  held  toward  a  window  in  order  to  determine  by  the  dis- 
tortion of  the  reflection  in  the  polished  interior  whether  the 
barrel  was  suitable  for  use  or  not.  The  w^riter  has  heard  it 
stated  that  "Dave"  Crockett  was  carrying  one  of  these  par- 
ticular rifles  when  the  coon  came  down,  but  does  not  wish 
to  vouch  for  the  truth  of  this.  In  these  early  days  of  gun 
manufacture,  a  great  deal  of  the  work  was  band  work,  or,  at 
the  least,  work  which  was  partially  done  by  band,  as,  for  ex- 
ample, chipping  and  flling,  and  the  turning  of  metals  in  slow- 
running  speed  lathes  with  hand  tools,  while  threads  were  fre- 
quently cut  by  hand  chasing,  the  accuracy  depending  upon 
the  skill  of  the  workman  in  the  initial  guiding  of  the  chaser 
along  the  rest.  It  was  not  long,  however,  before  this  gun 
shop  began  to  design  and  build  machines  to  do  its  work,  many 
of  these  machines  being  of  novel  design  which  afterward 
proved  very  successful.     By  good  authority,  credit  is  given  to 
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at  a  point  where  the  water  power  was  abundant  and  about 
which  Windsor,  like  many  other  New  England  towns,  grew 
up.  The  organization  of  this  gun  shop  gradually  brought 
together  a  considerable  company  of  skilled  workmen,  among 
whom  were  certain  men  having  more  than  the  usual  amount 
of  inventive  genius.  Through  the  cffiirts  of  these  men  the 
products  of  the  concern  became  widely  and  favorably  known 
at  a  time  when  more  than  a  local  reputation  was  rare.  The 
extent  of  the  reputation  is  shown  by  the  fact  that  the  Windsor 
rifle  was  a  favorite  among  Kentucky  hunters  and  it  also  armed 
the  soldiers  of  Texas  at  the  time  when,  as  the  "Lone  Star  Re- 
public," she  fought  the  whole  of  Mexico. 

A  famous  product  of  the  old  concern  was  known  as  the 
"100-to-the-pound"  rifle,  the  small-bore  gun  of  its  day  and  a 
general  favorite  among  sportsmen  and  pioneers  in  the  '30s. 
This  rifle  had  a  barrel  of  extraordinary  length  and  shot  a 
round  bullet,  one  hundred  of  which  weighed  a  pound,  making 
it  0.36  inch  caliber.  A  short  man  must  have  had  some  diffi- 
culty in  ramming  a  charge  into  the  long  barrel,  but  it  utilized 
the  expansive  energy  of  the  powder  to  such  a  high  degree  that 
a  light  charge  served  to  drive  the  bullet  at  high  velocity,  as 
the  space  for  acceleration  was  great. 

A  system  of  rifling  called  the  increased  twist  was  applied 
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these  designers  tor  the  introduction  of  the  shaper  or  crank 
planer  (as  it  was  then  called),  milling  machines  and  profllers. 
disk  grinder,  and  most  important  of  all.  the  turret  lathe.  So 
successful  was  their  machinery  that  other  armories  and  ma- 
chine shops  both  here  and  abroad  began  to  buy  it.  For  exam- 
ple, when  the  well-known  firm  of  Enfield  in  England  began 
to  manufacture  rifles,  the  entire  outfit  of  machinery  was  built 
at  Windsor,  Vt. 

Thus  it  was  that  parallel  to  the  gun  business  there  grew 
up  at  Windsor  a  machine  tool  business  which  was  destined  to 
outlive  its  parallel  and  to  come  down  to  our  own  time  as  a 
leader  in  the  field  opened  by  the  introduction  of  the  turret 
lathe.  The  original  Windsor  concern  was  the  root  from  which 
grew  an  extraordinary  network  of  newer  machine  companies, 
some  of  which  are  now  among  the  largest  and  best  known  in 
the  United  States.  The  influence  of  the  industry  at  this  point 
has  been  very  thoroughly  investigated  by  Prof.  Roe  of  the 
Sheffield  Scientific  School. 

The  name  by  which  one  of  the  factories  was  known  at  that 
time  was  Robbins  &  Lawrence.  Many  inventions  were  made 
and  developed  by  this  concern,  one  of  which  was  a  five-shot 
pistol,  patented  in  IS-iS.  A  description  of  this  pistol  was  pub- 
lished in  M.vcin.NEBY,  May.  1912.  At  about  this  time  Robbins  & 
I-awrence  built  the  Windsor  .Armory  which  was  a  large  brick 
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structure;  this  is  still  in  a  fine  state  of  preservation  and  is 
now  used  as  a  power  station,  where  the  first  "Stunipt  Uniflow" 
engine  to  be  installed  in  New  England  is  in  operation.  While 
the  armory  was  still  under  construction  large  contracts  for 
army  muskets  were  received  from  the  United  States  govern- 
ment, with  the  result  that  the  new  shop  became  a  very  busy 
place.  These  muskets  were  smooth-bore  guns  of  large  caliber 
not  unlike  cylinder  bored  shot  guns,  though  having  heavy  bar- 
rels designed  to  shoot  solid  balls,  and  one  phase  of  their  man- 
ufacture that  may  be  of  interest  was  the  making  of  the  barrels. 

A  musket  barrel  was  made  at  that  time  of  flat  stock,  some- 
what thicker  than  the  walls  of  the  finished  gun,  this  stock 
being  forged  up  about  a  rod  and  its  edges  welded  lengthwise 
along  the  barrel,  just  as  old-fashioned  wrought  iron  pipe  was 
made.  It  is  apparent  that  this  weld  needed  to  be  perfect  or 
the  gun  would  tear  open  when  fired;  there  were  few  men  in 
the  country  who  were  expert  enough  to  be  trusted  on  this 
work,  and  there  was  just  one  man  with  this  company  who 
could  do  it.  For  this  reason  this  particular  workman  received 
the  then  unheard  of  wages  of  $10  per  day.  He  was  also  ex- 
perienced in  making  the  so-called  "stub  and  twist"  barrels 
used  on  the  superfine  sporting  and  target  guns  made  up  on 
special  orders.  The  stock  for  these  barrels  was  forged  in  a 
narrow  strip  from  high-grade  scrap  (horse-shoe  nails  in  par- 
ticular), then  wound  spirally  about  a  rod  and  the  edges  welded. 
When  finished,  these  barrels  presented  a  handsome  mottled 
appearance,  and  because  of  the  direction  of  the  fibers  were 
unlikely  to  burst. 

A  short  time  previous  to  the  outbreak  of  the  Civil  War,  Rob- 
bins  &  Lawrence  became  associated  with  a  concern  making  the 
Sharpe  rifle.  This  company  met  with  business  reverses  of 
such  magnitude  that  both  concerns  failed  completely,  which 
was  a  rather  common  occurrence  at  that  critical  period.  When 
the  Windsor  Armory  with  its  full  equipment  and  power  was 
put  up  for  sale,  E.  G.  Lamson  of  the  Lamsou  &  Goodnow  Cut- 
lery Co.  purchased  the  entire  outfit  at  a  ridiculously  low  figure, 
the  price  that  he  paid  for  the  machinery  being  its  scrap  value 
only.  At  this  time  the  Civil  War  broke  out  and  Mr.  Lamson 
immediately  discovered  that  he  had  purchased  a  veritable  gold 
mine,  for  not  only  did  he  own  a  plant  in  readiness  to  manu- 
facture the  guns  for  which  there  was  a  prodigious  demand, 
but  he  possessed  also  an  excess  of  gun  making  machinery. 
From  this  excess  machinery  he  cleared  $83,000  in  one  year, 
which  was  more  than  the  initial  cost  of  the  whole  plant. 
$10,000  of  this  was  realized  from  the  bayonet  room  alone. 
He  also  set  the  armory  In  operation  after  having  received 
heavy  orders  from  the  government,  and  after  gas  was  Installed 
for  lighting,  ran  night  and  day  shifts,  employing  nearly  five 
hundred  men. 

At  this  time  the  standard  army  gun  was  being  manufactured 
at  a  large  profit,  $17  apiece  being  paid  for  them  in  quantity; 
yet  Mr.  Lamson  looked  about  for  something  better  than  the 
muzzle  loading  gun.  This  possibly  incited  Alfred  Ball,  a  young 
mechanic  in  Mr.  Lamson's  employ,  to  bring  forward  his  maga- 
zine rifle,  which,  viewed  from  a  modern  standpoint  and  in 
the  light  of  future  developments,  was  plainly  an  invention  far 
ahead  of  its  time.  Mr.  Ball  obtained  basic  patents  on  his  gun 
In  15)63,  the  third  year  of  the  war,  and  steps  were  immediately 
taken  by  Mr.  Lamson  to  manufacture  it  on  a  large  scale. 

The  construction  of  this  rifle  is  shown  in  Fig.  1.  Primarily 
it  is  a  lever-action,  breech-loading  repeating  rifle,  using  metal- 
lic cartridges  carried  in  a  tubular  magazine  beneath  the  barrel, 
and  resembling  quite  closely  the  present-day  repeating  rifle 
in  many  of  its  features.  It  must  be  remembered  that  at  this 
time  the  ready-made  brass  shell,  the  magazine  principle  of 
handling  the  shell,  and  the  breech  method  of  loading  were  all 
innovations,  so  that  there  were  three  improvements  of  prime 
Importance  in  the  Ball  rifle.  These  guns  were  made  in  two 
types,  one  a  heavy  infantry  rifle,  0.50  inch  caliber,  and  the 
other  a  short  and  comparatively  light  rifled  carbine,  0.3S  inch 
caliber,  designed  for  cavalry  service.  This  latter  model,  while 
it  was  never  put  on  the  market,  was  preferred,  I  understand, 
by  the  designer.  It  was  the  good  fortune  of  the  writer  to  be 
able  to  borrow  from  Mr.  Gridley  one  of  the  carbines,  although 
specimens  of  both  models  are  now  somewhat  rare;  the  follow- 
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ing  description  is  therefore  confined  to  this  type,  the  essen- 
tial principles  being  identical  in  both  models. 

The  Ball  carbine  shown  in  the  illustrations  accompanying 
this  article  has  an  over-all  length  of  37 -Ji  inches  and  weighs 
8  pounds.  Nine  of  the  rather  chunky  rim-fire  cartridges  may 
be  carried  in  the  magazine,  which  consists  of  a  brass  tube 
16  inches  long  and  %  inch  in  diameter,  located  below  the 
barrel.  This  tube  contains  a  pusher  G  to  feed  the  shells,  the 
pressure  being  exerted  by  a  long  coiled  spring  of  steel  wire. 
The  spring  was  made  from  No.  22  wire  (Birmingham  gage 
used  at  that  time),  and  when  free  is  28  inches  in  length,  but 
compresses  on  full  magazine  into  a  space  of  3  inches,  so  that 
considerable  force  is  exerted  in  the  range  of  movement  of  the 
pusher.  In  order  to  facilitate  the  loading  of  the  magazine  a 
pull-back  rod  projects  like  a  ram  rod  beside  the  barrel  and 
engages  a  projection  on  the  pusher.  This  works  in  an  L-shaped 
track  soldered  over  a  slot  in  the  magazine,  the  pusher  pro- 
jection /  traveling  in  this  slot.  When  the  pusher  is  drawn 
back,  it  is  caught  by  a  latch  H  at  the  end  of  the  magazine  and 
held  so  that  the  rod  may  be  pushed  in  out  of  the  way,  and 
after  the  magazine  is  loaded  the  pusher  is  release  by  pres- 
sure on  this  latch.  The  brass  rim-fire  shells  used  in  the  Ball 
rifle  were  among  the  first  prepared  cartridges  of  the  type  now 
in  use.  They  were  similar  to  those  used  in  the  old  Smith  & 
Wesson  0.38  inch  caliber  revolver,  and  the  writer  believes  the 
original  cartridges  were  made  by  this  company.  Upon  experi- 
ment it  was  found  that  dry  ammunition  gave  trouble  in  the 
gun,  so  Mr.  Ball  designed  a  cartridge  greasing  machine  which 
is  used  today  in  all  cartridge  factories,  and  this  overcame 
the  difficulty.  The  shells  were  loaded  with  20  grains  of  black 
rifle  powder  and  a  round  nose  lead  bullet  of  150  grains,  this 
combination  having  considerable  stopping  power  at  moderate 
ranges.  The  primer  was  composed  of  fulminate  of  mercury 
spun  out  into  the  rim  of  the  shell. 

The  barrel  of  the  carbine  tapers  from  1  to  %  inch  at  the 
muzzle,  making  it  amply  heavy  at  the  breech.  It  is  bored 
to  0.38  inch  caliber  and  has  five  grooves  broached  through  it, 
these  grooves  having  a  uniform  lead  of  30  inches  to  the  helix. 
The  barrel  was  made  from  a  steel  forging  and  the  breech 
frame  was  shrunk  onto  it.  This  frame  is  a  drop-forging  of 
intricate  pattern,  its  interior  being  milled  out  to  contain  and 
guide  the  loading  mechanism,  and  its  wearing  surfaces  bushed 
with  hardened  tool  steel.  The  wooden  parts,  stock  and  maga- 
zine cover  are  of  black  walnut  and  were  turned  to  shape  in  a 
gun  stock  lathe;  the  recesses  in  them  were  cut  by  fast  running 
end-mills  or  burrs.     Fig.  2  shows  the  general  appearance  of 
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Fig.  4.     Action  of  Ball's  Eifle  at  Berinning:  of  Operation  S 

the  assembled  Ball  carbine.  In  order  to  indicate  as  clearly  as 
possible  the  internal  mechanism  of  the  gun,  the  sectional  as- 
sembly drawing  shown  at  the  upper  left-hand  portion  of  Fig.  1 
is  revolved  upward  through  an  angle  of  180  degrees,  so  that  the 
projection  shows  it  bottom  side  up  and  inside  out  in  order 
to  show  its  position  in  relation  to  the  loading  mechanism. 
In  order  to  explain  the  working  of  the  Ball  gun,  the  process 
lor  a  complete  cycle  of  operations  is  indicated  herewith,  refer- 
ence being  made  to  the  illustrations  accompanying  the  article. 

Details  of  Rifle  Manipulation 

1.  Gun  empty,  full  cock,  and  magazine  open.  Pull  back 
magazine  spring  by  rod  projecting  at  end  of  magazine  (not 
sliowii )  until  pusher  is  caught  by  latch.  Then  push  rod  back, 
drop  cartridges  into  magazine  through  gate,  bullets  faiing 
front.  When  full,  release  spring  by  pressing  latch,  which 
causes  first  shell  to  be  pushed  out  of  magazine,  whence  it  is 
guided  by  the  trough  into  the  breech-block,  where  it  is  held 
in  place  by  the  forward  and  downward  pressure  of  the  ejector 
upon  it.     See  Fig.  3. 

2.  Magazine  lever  is  started  upward.  Front  end  of  breech- 
block begins  to  swing  upward,  being  pivoted  to  short  arm  of 
magazine  lever,  while  rear  end  is  guided  upward  and  forward 
by  flat  cam  on  frame.  Ejector  forced  back  by  pressure  of  shell 
against  curved  arm;  locking  block  pushed  upward  against 
frame  by  flat  spring  on  lock  plate.  Guide  trough  pivoted  to 
under  side  of  short  arm  of  magazine  lever,  tips  up,  holds 
back  second  shell,  and  slides  beneath  mouth  of  magazine. 

:i.  Movement  of  magazine  lever  is  completed.  Ejector  is 
pushed  completely  back  and  nose  of  bullet  enters  chamber  of 
barrel.  Locking  block  drops  into  place  behind  shoulder  and 
is  held  in  place  by  spring,  thus  locking  breech.  Breech-block 
is  now  part  of  chamber  and  covers  magazine  gate.  Shell  is 
locked  on  chamber  with  small  part  of  rim  exposed  to  blow 
from  firing  pin  on  edge  of  hammer  face. 

4.  Trigger  is  pulled.  Heel  of  trigger  bears  upward  against 
long  lever  arm  on  pivoted  dog  on  lock  plate.  Edge  of  short 
arm  of  dog  slips  out  of  notch  in  ratchet  block  integral  with 
hammer,  and  ratchet  block  is  revolved  about  30  degrees  by 
opening   of  double   flat   spring  connected   to   it   off  center   by 
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link.  This  causes  hammer  to  fall,  exploding  cartridge,  while 
at  the  same  time  locking  cam  fastened  to  ratchet  block  is 
thrown  up  beneath  locking  block,  causing  positive  locking  of 
breech  at  instant  of  explosion.  Release  hook  on  breech  spring 
slide,  operated  by  turning  of  ratchet  block,  also  snaps  above 
locking  block.  Fig.  4  shows  position  of  receiver  mechanism  at 
this  stage  in  cycle. 

5.  Gun  is  cocked.  Ratchet  block  turns  back  and  edge  of 
dog  drops  into  notches,  first  that  for  half  cocking,  then  that 
for  full  cocking,  where  it  is  held.  At  the  same  time  locking 
cam  is  withdrawn  and  release  book  pulled  down  locking  block, 
unlocking  loading  mechanism. 

6.  Magazine  lever  is  thrown  down.  As  breech-block  re- 
cedes, shell  is  withdrawn  from  chamber  and  magazine  gate 
opens.  Ejector  suddenly  slips  off  corner  of  breech-block  and 
snaps  empty  shell  out  through  gate.  As  breech-block  comes 
back  to  starting  point,  guide  trough  is  drawn  into  place  and 
second  shell  moves  into  position.     This  completes  the  cycle. 

Although  this  cycle  of  operations  takes  some  time  to  de- 
scribe, it  is  quickly  done,  and  the  gun  may  be  fired  as  fast 
as  the  lever  can  be  worked  and  the  trigger  pulled,  the  0.50 
inch  caliber  barrel  sometimes  becoming  too  hot  to  hold, 
while  the  effect  upon  the  shoulder  of  the  operator  is  like  the 
pound  of  a  pneumatic  hammer.  The  action  of  the  Ball  gun 
must  also  have  been  somewhat  disconcerting  to  the  men  at  the 
other  end  who  were  armed  with  single-shot  muzzle  loaders  at 
this  time.  When  it  was  desired,  this  rifle  could  be  used  as  a 
single-shot  breech  loader,  by  inserting  the  magazine  cut-ofT, 
a  pin  set  across  the  mouth  of  the  magazine  to  hold  back  the 
shells,  and  putting  the  cartridges  directly  into  the  breech-block. 

After  tests  had  been  carried  out  upon  the  Ball  gun  and  its 
practicability  as  a  service  arm  demonstrated,  the  Federal  gov- 
ernment became  interested  and  preparations  for  its  manu- 
facture in  quantities  were  hastened.  The  tests  as  conducted 
by  government  officials  stationed  at  the  armory  were,  to  say 
the  least,  somewhat  rigorous,  the  test  of  barrels  in  particular 
being  very  severe.  Before  the  guns  were  assembled,  a  long 
row  of  barrels,  loaded  with  double  charges  of  powder 
anil  balls,  was  set  in  a  rack  in  a  sort  of  "bomb-proof"  room, 
the  muzzles  directed  toward  a  sand  bank.  All  the  charges 
were  then  fired  at  once  by  a  train  of  powder  touched  off  from 
outside,  the  resulting  roar  being  heard  all  over  the  town.  The 
barrels  which  survived  this  test  were  again  tested  by  regular 
loads  to  reveal'  any  weaknesses  developed  by  the  first  trial. 
The  inside  of  the  bomb-proof  room  was  well  studded  with 
pieces  of  burst  barrels  after  many  of  these  tests  had  been  made. 

A  further  test  was  occasionally  given  by  selecting  a  sample 
from  among  the  finished  guns,  this  being  buried  in  a  mixture 
of  salt,  iron-chips  and  wet  earth,  to  be  exhumed  later  and 
tested  to  determine  whether  it  was  still  in  working  order. 
In  those  days  an  ordinary  gun  consisted  of  "lock,  stock  and 
barrel,"  so  that  it  is  not  surprising  that  experts  were  rather 
skeptical  in  regard  to  the  complicated  Ball  repealer.  As  the 
interchangeable  system  of  manufacture  was  in  force  at  this 
time  at  the  Windsor  Armory,  a  great  deal  of  special  machinery, 
as  well  as  expensive  jigs  and  fixtures,  was  required  before 
the  new  rifle  could  be  made  in  any  numbers.  All  these  opera- 
tions required  both  time  and  money,  and  when  all  was  in  readi- 
ness, $25,000  had  been  spent  on  special  machinery  and  the 
year  1S64  was  nearly  over.  A  contract  was  made  with  the 
Federal  government  as  indicated  by  the  nameplate  on  the 
gun.  The  wording  on  this  plate  reads:  "E.  G.  Lamson  &  Co.. 
Windsor.  Vt..  V.  S..  Balls  Tatent,  June  23,  1S63." 

Some  of  the  special  machiTies  that  were  built  for  this  rifle 
were  deep  drilling  machines  for  boring  barrels,  rifling  ma- 
chines, drop-forging  hammers  and  dies,  gun  stock  lathes,  and 
profile  milling  machines.  It  is  known  that  some  of  these 
rifling  machines  are  still  in  service  at  the  factory  of  a  well- 
known  maker  of  revolvers.  The  output  of  the  armory  was 
sufficiently  great  so  that  the  Ball  rifle  might  easily  have 
proved  to  be  a  deciding  factor  in  favor  of  the  North,  and.  in 
fact,  hundreds  of  these  repeating  rifles  had  already  been  made 
and  they  were  just  coming  into  use  when  the  war  came  to 
an  end.  Thus  it  was  that  the  whole  thing  went  flat  at  this 
time  and  no  more  guns  were  wanted.  Hence,  cases  of  modern 
magazine  rifles  sold  at  >...  cent  per  pound,  and  many  a  Vermont 
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hunter  in  the  late  '60s  carried  a  gun  like  those  in  use  by  the 
hunters  of  the  present  generation.  At  the  same  time  hunters 
in  other  sections  of  the  country  were  still  using  "muzzle  load- 
ers" with  the  powder,  b^U,  and  percussion  caps. 

It  now  remained  for  Prussia  with  her  "needle  gun"  to  dem- 
onstrate in  1866  and  1871  what  could  be  accomplished  by  the 
use  of  single-shot  breech-loading  rifles  in  warfare.  The  Ball 
repeater  as  an  invention  lay  dormant  for  many  years,  but 
finally  came  to  the  front  again  as  the  Winchester  repeater,  and 
as  such  has  a  wide  reputation.  After  the  crash,  the  special 
gun  making  machinery  all  went  into  storage  and  finally  was 
sold  as  Junk,  marking  the  end  of  the  munition  business  at 
Windsor,  Vt.  The  machine  tool  industry,  however,  did  not 
die  out  in  1865,  but  after  passing  through  many  precarious 
years  as  the  old  Windsor  Machine  Co.,  the  idea  of  the  turret 
lathe  bore  fruit,  and  the  concern  now  flourishes  in  a  large 
and  growing  modern  plant  as  the  manufacturer  of  the  "Grid- 
ley"  automatic  screw  machine.  The  munition  idea  still  per- 
sists in  the  minds  df  some  people  who  recollect  the  past, 
and  only  a  short  time  ago  an  old  gentleman  who  was  being 
shown  through  the  shop  looked  over  a  single-spindle  "Gridley" 
automatic  and  inquired  which  end  of  the  spindle  the  shot  was 
fired  from,  while  another  person  asked,  in  regard  to  the 
multiple-spindle  machine,  how  the  four-barrel  cannon  was 
moved  about  on  the  field  of  battle. 

Albert  Ball,  who  invented  the  magazine  rifle,  has  reached 
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nearly  the  allotted  "four  score  years  and  ten,"  and  is  still 
an  active  designer  with  the  Sullivan  Machine  Co.,  at  Claremont, 
N.  H.,  and  has  been  for  many  years  the  mechanical  engineer 
of  this  concern.  In  addition  to  the  magazine  rifle,  Mr.  Ball 
has  to  his  credit  numerous  important  inventions  in  mining 
machinery,  steam  engines,  air  compressors,  and  allied  ma- 
chines. There  is  little  doubt  that  he  is  one  of  the  last  of  the 
Civil  War  period  inventors  worthy  of  note,  and  has  more  than 
held  his  own  beside  those  of  another  generation.  He  is  a 
living  example  of  the  truth  of  a  statement  made  by  an  old- 
time  designer  of  machinery:  "We  of  those  days"  (this  man 
said,  in  reference  to  mechanics  of  years  gone  by)  "were  just 
as  intelligent  as  you  of  to-day.  We  had  little  behind  us,  and 
built  up,  step  by  step,  those  things  upon  which  you  have 
learned  unconsciously  to  depend.  Without  the  foundation  laid 
by  us  you  could  not  build  the  intricate  machines  of  the  present 
day,  but  would  yourselves  be  forced  to  lay  foundations  instead 
of  building  upon  them." 

The  writer  is  indebted  for  much  of  the  material  contained 
in  this  article  to  G.  W.  Hubbard,  who  was  a  draftsman  at  the 
armory  in  1S53;  G.  O.  Gridley  of  the  National-Acme  Mfg.  Co., 
inventor  of  the  "Gridley"  automatic  screw  machine;  Mack 
Mower,  Frank  Hall  and  M.  Harrington,  who  have  been  con- 
nected with  the  Windsor  shops  for  many  years. 
*     *     * 

EXTENSION  MILLING  ATTACHMENT 
There  are  two  bearing  bosses  used  to  confine  the  reverse 
idler  shaft  in  the  transmission  case  of  the  Maxwell  automo- 
bile which  are  so  situated  on  the  interior  of  the  case  that  it  is 
diHicult  to  machine  them  quickly  and  accurately.  This  was 
one  of  the  problems  confronting  the  manufacturing  depart- 
ment of  the  Maxwell  Motor  Co.,  New  Castle,  Ind.,  and  after 
trying  a  double  facing  tool  in  a  drill  press  and,  later,  end- 
milling,  the  milling  fixture  and  extension  milling  attachment 


shown  in  Figs.  1 
and  2  were  de- 
signed. 

The  milling  fix- 
ture is  of  simple 
construction,  con- 
sisting of  two  fixed 
locating  plugs  on 
one  end  and  a  mov- 
able locating  plug 
on  the  other  end 
which  is  run  in  and 
out  by  a  handwheel 
and  screw.  The  ex- 
tension milling  at- 
tachment consists 
of  a  rigid  casting 
which  is  attached 
to  the  column  of 
the  milling  ma- 
chine by  screws. 
On  an  extended  por- 
tion of  this  casting, 
and  so  situated  as 
to  be  able  to  reach  into  the  transmission  case  a  sufficient  dis- 
tance, are  located  two  side  mills  which  are  driven  by  a  train 
of  gears  from  the  main  driving  spindle  of  the  milling  machine. 
The  distance  between  the  bosses  in  the  transmission  case 
which  is  to  be  milled  is  1 15/16  inch,  and  the  two  side  mills 
are  placed  just  this  distance  apart,  so  that  it  is  only  necessary 
to  run  the  mills  between  the  two  bosses  to  accomplish  the 
operation. 

With  the  previous  methods  of  milling,  it  was  impossible  to 
machine  any  two  bosses  exactly  alike,  and  the  best  production 
was  125  cases  in  ten  hours.  By  the  use  of  this  milling  attach- 
ment and  fixture,  it  is  possible  to  mill  any  number  with  an 
error  not  exceeding  0.003  inch,  and  with  a  production  of  250 
cases  per  day  with  one  machine  and  one  operator. 

It  is  apparent  that  this  fixture  paid  for  itself  very  soon,  and 

the  greater  degree  of  accuracy  secured  through  its  use  was,  of 

course,  an  advantage.     The  attachment  is  shown  being  used 

on  a  No.  ly^  Cincinnati  milling  machine.  V.  B. 

*     *     * 

NON-CLIMBABLE  FENCES 

Two  knights  of  the  road  of  the  yeggmen  type  sauntered  by 
a  munitions  plant  surrounded  by  a  high  woven  wire  fence. 
The  fence  was  surmounted  by  three  strands  of  vicious  barbed 
wire  set  to  overhang  each  side.  The  makers  sign,  "Hicks 
Non-climbable  Fence."  roused  the  slimmer  yeggman's  ire. 

"Say,  dat  fella  is  a  'hick' — his  fence  is  easy.  It  I  wants  to 
get  in,  do  you  know 
what,  bo?  I  gets  a 
few  burlap  bags 
and  makes  me  a 
cushion,  see,  to 
trow  over  de  hooks 
so,  and  over  I  goes 
slick  and  easy. 
When  I  makes  me 
getaway  de  cushion 
is  de  Johnny  again. 
Dese  fellas  dat  tink 
dey  can  keep  tings 
under  lock  and  key 
makes  me  tired." 

Prom  which  we 
learn  that  barriers 
are  not  as  effectual 
to  the  ingenious  as 
they  appear  to  sim- 
p  1  e  ,  law  -  abiding 
souls  to  whom  a 
Yale  lock  or  "No 
Admittance"  means 
"keep  out." 
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RECENT   LEGAL   DECISIONS   INVOLVING 
MACHINERY 

state  Regulation  of  Sales 
(Virginia)  The  Supreme  Court  of  Virginia  recently  handed 
down  an  opinion  holding  that  the  business  of  a  foreign  cor- 
poration in  bringing  its  machines  into  the  state  before  selling 
them,  in  maintaining  a  stock  of  machines  for  exhibition  and 
trial  and  selling  them  after  their  transportation  in  interstate 
commerce  has  ended  and  they  have  become  mingled  with  the 
general  mass  of  property  in  the  state,  in  renting  such  ma- 
chines and  collecting  rents  therefor,  in  buying  and  exchang- 
ing machines  for  those  of  other  make,  and  selling  the  machines 
received  in  exchange  at  will,  in  employing  a  mechanic  in  the 
state  and  entering  into  yearly  contracts  for  repairing  ma- 
chines, and  in  keeping  on  hand  in  the  state  parts  of  machines 
which  are  frequently  sold  in  the  state,  constitute  intrastate 
commerce,  in  the  transaction  of  which  the  company  is  subject 
to  state  regulation. 

The  Dalton  Machine  Co.  was  fined  $1000  for  having  failed 
to  pay  the  state  corporation  license  tax.  The  company's  de- 
fense was  that  it  was  not  subject  to  regulation  by  the  state, 
as  it  was  engaged  only  in  interstate  commerce.  The  evidence 
established  the  fact  that  the  defendant,  though  engaged  in 
the  interstate  sale  of  machines,  maintained  a  salesroom  and 
sales  agency  in  Virginia,  employed  salesmen,  clerks,  and  re- 
pairmen whose  duty  was  performed  wholly  within  the  state 
of  Virginia.  In  holding  the  company  subject  to  the  license 
tax  on  the  ground  that  it  was  engaged  in  intrastate  commerce, 
the  court  said: 

Nobody  may,  by  any  device  or  by  any  ways  or  means 
whatsoever,  avoid  local  license  taxes  for  doing  intrastate 
business  contrary  to  the  laws  of  this  state.  That  this 
method  of  transacting  business  by  the  Dalton  Machine  Co. 
is  a  mere  device  for  the  purpose  of  avoiding  the  state  stat- 
utes is  apparent  when  the  contention  is  made  that,  even  in 
case  of  a  cash  transaction,  when  a  maihine  previously  in 
the  possession  of  the  purchaser  is  sold  by  a  local  agent  to 
that  purchaser  for  cash,  strictly  in  accordance  with  the 
previous  instructions  given  to  the  local  agent,  such  a  trans- 
action needs  confirmation  by  the  company  at  its  home  office. 
The  price  is  fixed,  the  property  delivered,  the  terms  com- 
plied with,  and  nothing  is  left  of  such  a  transaction  except 
for  the  local  agent  to  send  the  check  or  the  currency  to  the 
selling  company.  Inasmuch  as  the  purchaser  has  complied 
with  every  substantial  term  of  the  contract,  it  is  not  be- 
lieved that  the  selling  company  could  refuse  to  accept  the 
purchase  price,  notwithstanding  the  device  referred  to.  It 
can  only  be  resorted  to  in  case  of  such  a  cash  transaction 
for  the  purpose  of  attempting  to  convert  "into  a  form  re- 
sembling Interstate  commerce  that  which  in  its  intrinsic 
substance  is  local  business  subject  to  state  control.  We 
think  it  perfectly  apparent  that  in  these  particulars  the 
business  of  the  company  in  this  state  is  not  "commerce 
among  the  states,"  the  freedom  of  which  is  guaranteed  by 
the  United  States  Constitution,  but  that  such  business,  in 
every  essential  particular,  is  business  which  has  been  trans- 
acted by  the  company  in  this  state  in  violation  of  the  stat- 
utes referred   to.     (UuUoii   Machine   Co.    v.   Cummonui-alth. 

ivs  s.  K.  no.) 

Only  Reasonably  Safe  Appliances  can  be  Required 

( I'ennsylvania)  In  an  action  for  injuries  to  a  servant  while 
unloading  freight  from  cars,  where  the  negligence  alleged  was 
the  failure  to  supply  appliances  for  unloading  the  cars  instead 
of  Iron  straps  for  sliding  the  freight  to  the  ground,  but  it  did 
not  appear  that  the  method  employed  was  dangerous  or  un- 
usual, tliough  that  suggested  might  have  been  safer,  it  was 
an  error  to  submit  the  case  to  the  Jury,  and  a  verdict  should 
have  been  directed  tor  defendant. 

The  Pennsylvania  Supreme  Court  came  to  the  foregoing 
conclusion  in  Miller  v.  Hepublic  Chemical  Co.  The  Uepublic 
Chemical  Co.  owns  and  operates  a  plant  for  the  manufacture 
of  chemicals.  lu  the  course  of  the  construction  and  operation 
•  of  its  plant,  it  received  from  time  to  time,  on  board  cars, 
certain  heavy  pieces  of  machlnory,  varying  in  weight  from 
cue  to  two  tons  each.  This  machinery  was  generally  skidded 
from  the  car  into  the  building,  though  it  was  a  known  fact 
that  it  could  have  been  handled  better  had  It  been  moved  with 
a  crane.  Plaintiff  was  injured  while  unloading  some  such 
machinery.     Ho  brought  this  suit  basing  his  case  on  the  theory 


that  defendant  had  not  used  the  most  practical  method  in 
unloading  the  machinery;  that  had  a  crane  been  provided  for 
use,  no  injury  would  have  occurred. 

The  Supreme  Court,  in  reviewing  the  case,  reversed  a  Judg- 
ment of  the  trial  court  in  favor  of  plaintiff.  In  its  opinion  the 
court  said,  in  part: 

The  plaintiff  admits  that  as  an  employe  of  the  defendant 
he  had  been  engaged  in  exactly  the  same  work,  using  the 
same  device,  for  a  period  of  six  months  prior  to  the  accident 
complained  of.  He  mentions  not  a  single  mishap  during 
this  period. 

What  duty  owing  to  the  plaintiff  in  the  choice  of  method 
did  the  defendant  neglect  to  observe?  When  the  employer 
furnishes  his  employe  the  tools  and  appliances  which, 
though  not  the  best  possible,  may  by  ordinary  care  be  used 
without  danger,  he  has  discharged  his  duty,  and  is  not  re- 
sponsible for  accidents. 

If  the  machinery  be  of  an  ordinary  character,  and  such 
as  can,  with  reasonable  care,  be  used  without  danger  to 
the  employe,  it  is  all  that  can  be  required  from  the  em- 
ployer— this  is  the  limit  of  his  responsibility,  and  the  sum 
total  of  his  duty. 

Kven  were  it  admitted  that  the  evidence  was  sufficient  to 
warrant  the  conclusion  that  the  crane  method  was  the  safer, 
it  comes  far  short  of  showing  a  disregard  of  any  duty  on  the 
part  of  the  defendant  in  not  adopting  it.  A  plaintiff  can  only 
prove  negligence  in  such  case  as  this  by  showing  that  the 
appliance  used  was  not  reasonably  safe.  Even  though  it  be 
made  to  appear  that  it  was  not  in  ordinary  use,  such  fact 
would  not  warrant  an  inference  of  negligence,  (ililler  v.  Re- 
public Chemical  Co.,  i)7  A..  73.) 

Operation  ol  Machinery 

(Pennsylvania)  An  employe  cannot  recover  for  personal  in- 
juries sustained  in  stopping  machinery  by  grasping  a  flywheel, 
thereby  bringing  his  hands  into  contact  with  a  bracket  which 
had  Just  been  put  into  place,  intended  to  hold  a  guard,  of 
which  the  employe  knew,  when  there  were  several  other  wheels 
by  which  he  might  have  stopped  the  machinery  more  safely. 
(Hoffman  v.  Brcntmore  Knitting  Mills,  97  .1.  .>7-i.; 

Proper  Protection  Must  be  Provided 

(Federal)  PlaintiiT,  a  machinist's  helper,  was  holding  by 
an  iron  bar  a  journal  from  turning  on  the  axle,  while  the 
machinist  was  chipping  therefrom  with  a  chisel  and  hammer. 
On  the  machinist's  order,  he  laid  down  the  bar,  helped  to  turn 
the  box  over,  and  without  any  further  direction  stooped  down 
to  pick  up  the  bar.  While  doing  so  the  machinist  resumed 
chipping  on  the  box,  and  a  chip  struck  plaintiff's  eye.  There 
was  no  protection  from  the  chips,  nor  warning  that  the  ma- 
chinist was  about  to  resume  chipping.  There  was  evidence 
that  chipping  such  boxes  was  particularly  dangerous  to  by- 
stauders,  and  that  it  was  a  good  practice,  and  the  general 
practice  in  that  shop,  to  provide  some  barrier,  such  as  a 
canvas,  board,  box  or  broom.  Held,  the  plaintiff  is  entitled 
to  recover  for  the  employer's  negligence  in  failing  to  supply 
protection  from  the  chips.  (Sicgcsmund  v.  Chicago,  il.  li  St.  P. 
liy.  Co.,  2^9  Fed.  9oG.) 

•     •     • 

Bortz  are  obtainable  in  various  sizes  and  qualities.  For 
truing  wheels  up  to  24  by  2  inches,  the  one  carat  stone  answers 
very  well  and  probably  gives  as  much  yield  per  dollar  in- 
vested as  larger  stones  of  the  same  quality.  When,  however, 
wheels  over  2  inches  wide  are  to  be  trued,  it  has  been  our 
experience  that  the  larger  stones  give  greater  service.  This 
is  doubtless  due  to  the  fact  that  the  longer  the  contact  of  the 
diamond  and  wheel,  the  greater  the  heat  generated.  A  copious 
supply  of  water  should  always  be  directed  on  the  diamond 
during  truing  operations  to  carry  away  the  heat  generated. 
For  truing  wheels  over  2  inches  and  up  to  6  or  S  inches  wide 
the  advantage  of  using  the  larger  stones  is  that  they  offer  a 
greater  mass  to  dissipate  the  heat,  and  as  a  result  do  not 
break  down  so  quickly.  The  difficulty,  however,  is  to  secure 
stones  of  two  or  three  carat  size  of  the  light  brown  variety 
which  will  be  free  from  fractures  or  flaws.  Perfect  stones  are 
more  easily  obtained  in  sizes  ranging  from  ^j  to  1*^  carat. 
It  has  therefore  been  our  practice  for  the  general  run  of 
grinding  to  select  stones  weighing  approximately  one  carat. — 
i;rits  anil  (Irinds. 
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GENERAL    CONSTRUCTION.    OPERATION    AND    DESIGN    OF    IMPORTANT    DETAILS    OF    DROP-HAMMERS    BUILT    BY 

WELL-KNOWN    MANUFACTURERS 

BY    DIXIE 


BOARD  drop-hammers  have  been  in  practical  use  a  little 
over  sixty  years  for  the  production  of  drop-forgings,  and 
owe  their  present  high  state  of  development  to  Ameri- 
can designers.  The  crank  drop-hammer  or  "Peck  lift"  was 
also  largely  used  for  drop-forging  in  the  early  days  of  the 
industry,  but  this  type  is  now  confined  largely  to  stamping 
work  and  the  silverware  trade.  The  first  patent  containing 
the  basic  principle  of  the  board  drop-hammer  was  taken  out 
by  Goulding  &  Cheney  in  1861,  the  patent  covering  a  drop- 
hammer  that  was  lifted  by  means  of  a  belt  or  board  placed 
between  rolls  running 
in  opposite  directions. 
Practical  working 
drop-hammers  were 
used  as  early  as  1853, 
and  they  have  since 
been  built  in  two 
types.  One  is  known 
as  the  board  clamp 
type,  the  hammer  be- 
ing held  at  the  top  of 
its  stroke  by  clamps 
or  toggles  gripping  the 
board.  The  other  is 
the  latch  or  catch-up 
type  which  is  now  sel- 
dom used.  With  this 
construction,  the  ham- 
mer had  a  recess 
milled  Into  one  side  to 
receive  a  latch  or  fin- 
ger that  was  pivoted 
adjustably  to  one  of 
the  uprights  and  con- 
nected to  the  foot- 
treadle.  As  the  ham- 
mer reached  the  top 
of  its  stroke,  the  latch 
dropped  into  the  re- 
cess and  held  the  ham- 
mer up.  All  modern 
board  drop-hammers 
of  whatever  make  are 
but  a  modification  or 
combination  of  the 
early  designs  with  cer- 
tain changes  which 
were  needed  to  meet 
the  severe  service  of 
modern  requirements. 

General  Construction 
of  Board  Drop- 
hammers 
The  board  drop- 
liammer  Is  so  named 
because  the  hammer  proper  is  raised  by  the  action  of  friction 
rolls  which  bear  against  a  board  that  is  attached  to  the  ham- 
mer. The  design  shown  in  Fig.  1  will  serve  to  illustrate  the 
most  important  constructional  features  and  the  principle  gov- 
erning the  operation  of  drop-hammers  generally.  The  hammer 
((  to  which  the  upper  die  is  attached  operates  between  two 
uprights  h.  and  is  held  in  position  by  V-shaped  guides.  These 
uprights  are  attaclied  to  the  base  c,  which  carries  the  lower 
die.  A  board  d  is  attached  to  the  hammer  head  a,  and  extends 
upward,  passing  between  front  and  rear  friction  rolls  at  e. 
These  rolls  are  revolved  in  opposite  directions  by  open  and 
crossed  belts  operating  on  pulleys  /  and  g.  One  pulley  drives 
the  front  roll  and  the  other  the  rear  roll. 


Fig.   1. 


The  action  of  the  hammer  is  controlled  by  a  foot-treadle  h, 
which  is  connected  with  board  clamps  enclosed  at  i.  There 
are  two  of  these  clamps,  one  at  the  front  and  the  other  at  the 
rear  of  the  board,  and  they  serve  to  hold  the  hammer  in  its 
upper  position  when  the  foot-treadle  is  released.  When  the 
foot-treadle  is  depressed,  these  board  clamps  are  withdrawn, 
thus  releasing  the  board  and  allowing  the  hammer  to  drop; 
the  front  elevating  friction  roll  at  e  is  previously  withdrawn 
slightly,  so  that  the  hammer  falls  freely. 
As  the  hammer  approaches  the  bottom  of  its  stroke  an  in- 
cline surface  on  the 
side  engages  a  plunger 
or  knock-off  ;  which  is 
forced  back,  thus  al- 
lowing the  friction  bar 
or  front  rod  k  to  drop. 
This  downward  move- 
ment of  the  friction 
bar  k  moves  the  ec- 
centrically mounted 
friction  roll  e  against 
the  board  so  that  the 
hammer  is  immediate- 
ly elevated  prepara- 
tory to  making  an- 
other stroke.  As  the 
hammer  approaches 
the  top  of  its  stroke,  a 
pin  attached  to  the 
hammer  comes  into 
contact  with  the  roll- 
releasing  lever  J, 
which  raises  the  fric- 
tion bar  k.  thus  with- 
drawing the  front  fric- 
tion roll  from  con- 
tact with  the  board 
and  stopping  further 
upward  movement.  As 
soon  as  the  pressure 
of  the  friction  driving 
roll  is  released  the 
hammer  will  again 
fall  and  will  continue 
to  run  automatically 
as  long  as  the  foot- 
treadle  is  held  down- 
ward. When  this 
treadle  is  released  the 
board  clamps  at  t 
grip  the  board  as 
soon  as  it  reaches  the 
top  of  its  stroke  and 
start  to  move  down- 
ward. 

By  more  or  less  depression  of  the  treadle,  variation  in  the 
force  of  the  blow  may  be  obtained,  regardless  of  the  stroke 
or  fall  for  which  the  hammer  is  adjusted.  For  instance,  when 
the  foot-treadle  is  pushed  all  the  way  down,  the  clamps  are 
entirely  released  and  the  hammer  drops  freely,  whereas  if  the 
treadle  is  only  partly  depressed  there  is  more  or  less  friction 
between  the  board  and  the  clamp,  and  the  fall  of  the  hammer 
is  retarded  correspondingly.  The  hammer  can  also  be  stopped 
at  any  point  when  falling,  without  injury  to  the  working  part. 
The  stroke  of  the  hammer,  or  the  height  to  which  it  ascends 
before  falling,  is  regulated  by  changing  the  vertical  position 
of  the  roll-releasing  lever  J.  Means  are  also  provided  for  ad- 
justing the  friction-bar  releasing  mechanism  at ;',  in  accordance 


Side  and  Front  Elevations  of  a  Billings  &  Spencer  Board  Drop-hammer — Dimensions 
given  in  Table  on  Opposite  Pago 
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with  the  thickness  of  the  dies  used.  Thus,  when  using  thick 
dies,  the  trip  mechanism  is  set  so  that  the  friction  bar  fc  will 
drop  sooner,  thus  causing  the  friction  rolls  to  lift  the  hammer 
sooner.  A  lever  m  is  provided  for  raising  the  friction  bar 
by  hand  when  necessary.  The  board  d  should  preferably  be 
of  .seasoned  maple,  as  this  has  been  found  to  give  better  service 
tlian  any  other  kind  of  wood.  Paper  fiber  has  been  tried  with 
fairly  good  results,  but  as  yet  the  cost  of  this  material  is 
prohibitive. 

While  all  board  drop-hammers  operate  on  the  same  general 
principle  as  the  one  described  in  the  foregoing,  the  details  of 
the  different  designs  vary  considerably,  and  therefore  the  more 
important  features  embodied  in  the  design  of  well-known 
makes  of  drop-hammers  will  be  described  and  illustrated  in 
detail. 

Cross  Adjustment  for  Allt'nment  of  Dies 

With  one  or  two  exceptions,  the  builders  of  steam  drop- 
hammers  make  no  provision  for  cross  adjustment  of  the  dies. 


Justing  screw  B  bears  against  the  upright,  there  is  gen- 
erally a  tool  steel  plug  inserted  to  prevent  battering  the 
upright. 

To  adjust  the  dies  for  alignment,  first  lower  the  hammer 
or  ram  until  the  faces  of  the  dies  are  together;  then  loosen 
the  upright  base  bolts  F  and  the  lock-nuts  G  on  the  adjusting 
screws  and  back  oft  one  screw  in  the  direction  toward  which 
it  is  desired  to  move  the  top  die,  tightening  the  opposite  screw 
a  corresponding  amount.  The  hammer  or  ram,  acting  as  a 
distance  piece  between  the  guides,  will  move  the  entire  super- 
structure. In  locking  the  adjusting  screws,  care  must  be 
taken  not  to  pinch  the  hammer  between  the  guides.  The  up- 
rights are  kept  in  line  by  two  guides  C  just  outside  the  lug. 
In  this  construction,  as  well  as  in  the  design  shown  in  Fig.  3, 
the  upright  base  bolts  are  vertical  and  cushioned  by  leather 
washers  H  under  the  nuts.  The  bolt  holes  are  cored,  and  they 
are  elongated  in  the  base  to  allow  for  a  limited  cross  adjust- 
ment.    It   is  essential  that  these  bolts  be  kept  tight  or  the 
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this  being  done  by  the  use  of  shims,  but  the  board  drop- 
haniincrs  of  all  makes  have  a  cross  adjustment;  the  uprights, 
loRether  with  the  entire  superstructure,  are  shifted  laterally, 
tlio  bottom  die  beiiiK  keyed  securely  in  the  base  or  shoe.  Fig.  2 
shows  the  construction  used  by  a  number  of  builders.  The 
anvil  shoe  D  is  keyed  and  doweled  securely  into  the  base,  and 
the  bottom  die  E  is  keyed  to  the  shoe;  both  the  die  and  shoe 
remain  stationary  so  tar  as  cross  adjustment  is  concerned. 
There  is  a  lug  or  ear  A  cast  integral  with  the  base,  through 
which  there  is  an  adjusting  screw.  In  the  more  modern  ham- 
mers, this  lug  is  not  tapped,  but  a  nut  fits  into  a  pocket  at  the 
front  of  the  lug.  The  uprights  are  cored  to  clear  this  lug. 
and  on  some  drop-hammers  the  clearance  between  the  top  of 
the  lug  and  the  pocket  of  the  upright  is  great  enough  to  allow 
the  nut  to  be  removed  by  hand.     Where  the  point  of  the  ad- 


blows  of  the  ram  will  cause  a  movement  of  the  uprights  that 
will  result  in  excessive  wear  of  the  guides.  The  uprights  will 
also  settle  into  the  top  of  the  base,  owing  to  the  peeuing  or 
hammering  action,  and  scale  and  dirt  will  enter  between  the 
top  of  the  base  and  the  bottom  of  the  upright.  To  prevent  the 
entrance  of  dirt,  the  upright  seat  is  raised  above  the  die  seat 
on  at  least  two  well-known  designs. 

In  the  design  shown  in  Fig.  3,  the  lug  on  the  top  of  the 
base  is  dispensed  with  and  an  adjusting  bracket  A  is  hooked 
into  the  base,  as  shown  by  the  front  view.  This  bracket  or 
plate  is  made  thick  enough  to  serve  as  a  guide  for  the  bottom 
of  the  upright.  The  top  of  the  bracket  carries  the  adjust- 
ing screw  B,  and  there  are  nuts  outside  of  the  upright 
supported  by  a  projection  on  the  base.  A  flat  plate  pressing 
down  a  block  of  wood  on  top  of  the  body  of  the  adjusting  screw 
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holjs  llie  latter  in  place.  The  inserted  adjusting  nut  C  is  split  and 
clamped  for  a  lock-nut.  The  builder's  claim  for  this  construction  is 
that  the  adjusting  nut  or  screw  can  be  replaced,  if  necessary,  without 
removing  the  uprights  from  the  base,  which  is  necessary  with  the 
construction  shown  in  Fig.  2  unless  the  lug  is  slotted  and  the  upright 
cored  higher.  On  at  least  one  design,  the  slotted  form  of  lug  is 
employed. 

Cross  Adjustment  by  Bolts  in  Tension 

Fig.  4  shows  a  method  of  making  cross  adjustment  by  a  bolt  in  ten- 
sion instead  of  in  compression  as  in  Figs.  2  and  3.  The  construction 
is  such  that  in  case  of  failure  the  old  bolt  can  be  replaced  with  a  new 
one  without  moving  the  uprights.  The  bolt  .1  has  an  eccentric  head  B, 
the  lower  portion  of  which  pulls  against  the  base  and  is  resisted  by 
the  collar-nut  on  the  outside  of  the  upright.  The  body  of  the  bolt  is 
held  in  position  by  two  ribs  or  supports,  one  cast  on  the  base  and  the 
other  on  the  upright,  as  shown  by  the  end  view.  The  collar-nut  is 
locked  by  a  horizontal  locking  pin  C  held  out  by  a  spring,  and  is  slotted 
to  receive  the  beveled  point  of  the  locking  pin. 

The  bolts  that  hold  the  uprights  to  the  anvil  or  base  are  set  at  ap- 
proximately 20  degrees  from  the  vertical,  thus  holding  the  uprights 
back  against  the  adjusting  collars.  Rubber  is  used  as  a  cushion  under 
the  nuts  at  D  instead  of  leather. 

It  is  important  to  have  sufficient  bearing  surface  on  the  top  of  the 
base  and  the  bottom  of  the  upright,  as  otherwise  the  weight  of  the  up- 
rights and  superstructure  will  cause  the  former  to  "peen  down"  into  the 
top  of  the  base.  In  some  of  the  older  models  of  various  makes,  it  is 
quite  common  to  see  the  bottom  of  the  uprights  peened  into  the  top 
of  the  base  from  1/8  to  3/16  inch,  in  from  eight  to  ten  years  of  service. 

With  the  cross  adjustment  shown  in  Fig.  6,  there  is  a  tension  adjust- 
ing bolt,  but  no  lugs  or  ears  on  either  the  upright  or  base.  A  wide,  deep 
tongue  on  the  bottom  of  the  upright  fits  into  the  base  for  practically 
its  full  depth;  through  this  tongue  there  is  a  drilled  hole  to  support 
the  body  of  the  adjusting  bolt  A,  the  head  B  of  which  is  T-shaped  and 
extends  across  the  groove  in  the  base;  the  collar-nut  on  the  outside 
of  the  upright  takes  all  the  side  thrust.  The  bolt  head  is  reinforced 
where  it  bridges  across  the  guide,  to  take  care  of  the  bending  moment. 
The  collar-nut  is  locked  by  means  of  a  vertical  locking  pin  C  and  spring. 
The  end  of  the  locking  pin  is  beveled  and  engages  angular  notches  in 
the  locking  collar,  thus  automatically  locking  the  nut  in  either  direc- 
tion without  the  necessity  of  raising  the  pin  by  hand.  This  construc- 
tion gives  a  bearing  over  the  entire  top  of  the  base  upon  which  the 
uprights  rest. 

By  removing  tlie  anvil  shoe  from  the  base,  the  frame  adjusting  bolts 
can  be  removed  and  replaced  without  raising  the  uprights.  Heavy 
springs  D  under  the  nuts  cushion  the  bolts  and  allow  the  uprights  to 
be  adjusted  without  loosening  the  nuts.  The  cored  pocket  in  the  base 
is  of  such  a  shape  that  in  case  a  bolt  fractures,  with  the  long  end  in 
the  base,  it  can  be  removed  readily. 

Automatic  Knock-offs  or  Bottom  Trips 
The  trip  mechanism  for  automatically  throwing  the  friction  rolls 
into  engagement  with  the  board  when  the  hammer  is  at  the  bottom 
of  its  stroke  should  be  so  designed  as  to  take  almost  any  thickness 
of  dies  and  it  should  be  readily  adjustable,  so  that  the  rolls  can  be 
thrown  into  engagement  with  the  board  as  the  hammer  rebounds  from 
the  bottom  die.  Tripping  too  soon  cushions  the  blow,  because  the  rolls 
engage  the  board  and  tend  to  lift  the  hammer  before  it  strikes  its  blow. 
On  the  other  hand,  if  the  knock-off  is  set  too  late,  the  hammer  rebounds 
and  falls  back  before  the  rolls  come  into  engagement  with  the  board. 
This  means  picking  up  a  dead  load  from  rest,  which  wears  the  board 
even  more  rapidly  than  tripping  too  soon.  The  greatest  amount  of 
wear  on  the  board  takes  place  at  the  point  of  pick-up  or  where  the 
rolls  first  come  into  engagement  with  the  board. 

In  general  principle,  the  trip  mechanisms  of  the  drop-hammers  made 
by  the  E.  W.  Bliss  Co.,  Chambersburg  Engineering  Co.,  Waterbury  Far- 
rel  Foundry  &  Machine  Co.,  and  United  Engineering  Co.  are  all  the 
same.  The  lower  face  of  the  hammer  (see  Pigs.  3  and  9)  is  planed 
on  an  incline  to  correspond  to  the  incline  of  the  knock-off  bracket  D, 
which  is  clamped  to  the  lower  end  of  the  friction  bar  K.  As  the  ham- 
mer descends,  the  friction  bar,  which  is  attached  to  the  front  roll  eccen- 
tric, is  pushed  off  its  seat.  The  falling  of  the  bar  throws  the  rolls  into 
engagement  with  the  board;  the  weight  of  the  bar  is  sufficient  to  hold 
the  rolls  against  the  board  with  enough  friction  to  lift  the  hammer 
to  the  top  of  its  stroke,  where  the  front  roll  is  released,  as  will  be  de- 
scribed later.  As  the  lower  end  of  the  friction  bar  is  raised  above  its 
seat   or   shelf   by   the   upward    movement   of    the   liammer,    a   spring- 
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operated  guide  N  pulls  the  friction  bar  in  on  its  seat,  locking  the  roll 
in  the  release  position,  ready  for  another  blow.  So  long  as  the  board 
clamps  are  released  by  depressing  the  foot-treadle,  the  hammer  will 
strike  continuously. 

Adjustlnsr  Automatic  Trip  for  Different  Dies 

To  adjust  the  knock-off  D  {F^igs.  3  and  9)  for  different  thicknesses 
of  dies,  80  that  the  rolls  will  come  into  contact  with  the  board  as  the 
hammer  rebounds,  it  is  simply  necessary  to  shift  the  knock-off  on  the 
friction  bar  until  the  bar  is  timed  to  fall  at  the  same  instant  that  the 
hammer  rebounds.  In  setting  the  knock-oft  it  should  not  be  forgotten 
that  the  hammer  falls  several  feet  and  has  considerable  velocity  when 
it  passes  the  knock-off,  whereas  the  friction  bar  starts  from  rest  as  it 
is  tripped  from  its  seat  and  falls  about  four  inches.  It  can  readily  be 
seen  that  the  location  of  the  knock-off  on  the  friction  bar  will  vary  not 
only  for  the  thickness  of  the  dies  but  also  for  any  great  variation  In 
the  stroke  of  the  hammer,  being  set  high  for  a  long  stroke  or  thick 
dies,  and  low  for  a  short  stroke  or  thin  dies. 

On  the  Billings  &  Spencer  drop-hammer,  a  knock-off  plug  J,  Fig.  7 
(see  also  ;,  Fig.  1),  is  forced  back  by  an  incline  on  the  hammer  a  dis- 
tance X,  when  the  stop-pin  U  is  free  to  fall  through  the  elongated  hole 
in  the  knock-off  plug,  thus  allowing  friction  bar  K  to  fall  until  the 
stop-pin  bracket  C  strikes  the  rubber  cushion  D.  When  the  roll-releasing 
lever  L  raises  the  friction  bar  enough  for  the  stop-pin  B  to  clear  the 
knock-off  plug  ./.  a  spring  .S'  pushes  the  latter  forward  under  the  stop- 
pin.  The  adjustment  for  different  thicknesses  of  dies  is  made  by  swing- 
ing the  stop-pin  bracket  C  in  an  arc  and  again  locking  it  to  the  friction 
bar,  thus  increasing  or  decreasing  the  distance  x  that  the  plug  J  must 
be  pushed  back  before  the  stop-pin  can  fall  through. 

Fig.  14  shows  the  Williams,  White  &  Co.'s  construction  which  was  also 
used  on  the  old  Bausch  drop-hammer  with  but  slight  modification.  The 
knock-off  .1  is  clamped  adjustably  to  a  short  vertical  bar  B  behind 
the  friction  bar  A'  and  a  "catch-up"  (',  fastened  to  the  bottom  of  bar  B, 
is  given  a  rotary  movement  and  is  thus  disengaged  from  a  slot  in  the 
friction  bar  when  the  hammer  descends.  The  time  of  release  depends 
on  the  vertical  location  of  the  knock-off  A.  The  thickness  of  the  dies 
that  can  be  used  depends  on  the  amount  that  the  knock-off  can  be 
adjusted  along  this  bar. 

Bottom  Stop  for  Friction  Bar 

After  the  hammer  has  fallen,  the  power  required  to  start  it  upward 
depends  upon  the  amount  of  rebound,  which,  in  turn,  is  affected  by 
the  nature  of  the  work  and  the  solidity  of  the  blows.  The  first  few 
blows  on  the  heated  stock  are  accompanied  by  considerably  less  re- 
bound than  when  the  forging  is  about  completed  and  the  dies  are  close 
together,  because  in  the  latter  case  the  upper  die  strikes  more  solidly. 
Kvidently  the  full  gripping  effect  of  the  rolls  should  be  exerted  on  the 
lifting  board  later  when  there  is  considerable  rebound  in  order  to  secure 
the  advantage  of  the  rebound.  The  final  gripping  of  the  rolls  is  re- 
tarded somewhat,  when  solid  blows  are  being  struck,  by  a  slight  re- 
bound of  the  friction  bar. 

A  bottom  stop  0  (see  Figs.  3  and  9)  consisting  of  a  small  piece  of 
steel  is  located  below  the  friction  bar  so  that  the  latter  can  only  drop 
a  predetermined  distance,  which,  in  any  case,  must  be  sufficient  to 
give  the  rolls  the  required  frictional  grip  upon  the  lifting  board.  Now 
when  the  hammer  is  striking  soft  heated  stock,  the  friction  bar,  as  It 
is  tripped,  does  not  fall  with  the  same  force  as  when  the  hammer  is 
working  "die  to  die"  and  is  striking  more  solidly,  because  these  solid 
blows  result  in  a  quicker  downward  movement  of  the  bar;  consequently 
the  friction  bar  rebounds  more  and  the  rolls  grip  the  board  later  when 
the  hammer  is  striking  solidly,  so  that  the  upward  rebound  Is  not 
chocked  but  gives  the  hammer  a  start  before  the  friction  rolls  grip  the 
lifting  board  tightly.  On  the  other  hand,  when  the  blows  are  upon  soft 
and  more  plastic  stock,  the  fall  of  the  friction  bar  is  not  affected  by  the 
blows  to  the  same  extent,  and  as  there  is  little  rebound  to  the  bar,  the 
rolls  grip  the  lifting  board  with  full  force  at  the  same  time  that  the 
bar  reaches  the  end  of  its  downward  movement;  hence,  the  full  power 
of  the  rolls  Is  obtained  just  when  it  is  needed. 

The  bottom  stop  also  servos  another  purpose  in  that  It  prevents  the 
friction  bar  from  falling  a  greater  distance  each  time,  thus  wearing  a 
deep  groove  across  the  board  at  the  point  of  pick-up.  As  the  bar  and 
its  attached  parts  must  bo  heavy  enough  to  give  the  required  gripping 
pressure  for  lifting  the  hammer  and  die.  this  gripping  effect  would 
be  excessive  for  light  dies  at  the  instant  that  the  bar  reached  the 
lower  end  of  its  fall  It  thoro  were  no  stop  to  arrest  Its  downward 
movement,  and  a  groove  would  soon  be  worn  in  the  board.     Leather 


Tlf.  e.     Uprlsht  Adjiutinc  Bolt  of  T-hoad  Pattern 


Fig.  7.     Detail  View  of  Releaainf  LoTor  and  Automatic  Trip 
of  Drop-hammer  ahown   In   Fie*    1 


Tif.    8.     Board    Clampi    located    abore    Bolls 
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washers  are  placed  under  the  bottom  stop  to  cushion  the  fall 
of  the  friction  bar. 

It  is  evident  from  the  foregoing  that  the  first  point  of  con- 
tact between  the  friction  rolls  and  lifting  board  will  vary  with 
the  variation  of  the  rebound  of  the  hammer,  thus  distributing 
the  wear  on  the  board.  When  a  hammer  is  used  continually 
upon  a  class  of  work  that  causes  very  little  rebound,  the  wear 
is  concentrated  at  one  point,  and  the  result  is  that  the  board 
does  not  last  nearly  as  long  as  when  a  hammer  is  used  for  a 
more  diversified  line  of  work. 

Roll-releasing  Mechanisms 

The  general  principle  of  the  roll-releasing  mechanism,  which 
is  the  oldest  and  most  common  type,  is  illustrated  in  Fig.  3. 
It  consists  simply  of  a  bracket  L,  which  is  clamped  to  the 
friction  bar.  This  bracket  has  an  extension  that  is  engaged 
by  the  ascending  hammer,  thus  raising  the  friction  bar  and 
releasing  the  rolls.  This  form  of  release  is  positive  in  action, 
but  the  mechanism  is  subjected  to  rather  sudden  shocks,  owing 
to  the  fact  that  the  heavy  friction  bar  and  attached  parts  are 
instantly  started  from  rest  and  given  the  same  upward 
velocity  as  that 
of     the     hammer. 

With  the  con- 
struction shown 
in  Pig.  10,  the 
right-hand  up- 
right is  cored  tor 
a  T-slot  to  which 
an  adjustable 
bracket  A  is 
clamped.  This 
bracket  carries  a 
bellcrank  or  re- 
leasing lever  B, 
the  roller  of 
which  projects 
into  the  path  of 
the  hammer. 
There  is  an  in- 
cline or  cam  path 
on  the  front  of 
the  hammer,  the 
lower  part  of 
which  operates 
the     automatic 


knock-off,  and 
the  upper  part, 
the  roll  release. 
As  the  hammer 
comes  into  con- 
tact with  the 
roller  on  its  up- 
ward stroke,  the 
friction  bar  is 
raised  at  a  much 
lower  velocity 
than  the  ham- 
mer, the  rate 
depending  on 
the  ratio  of  the 
arms  and  the 
angle  of  incline 
on  the  hammer. 
The  adjustment 
for  different 
lengths  of  stroke 
is  made  by 
changing  the  lo- 
cation of  the 
lever  bracket  A 
in  the  T-slot  and 
the  friction-bar 
bracket  C  con- 
nected with  the 
lever  by  a  link. 
With  the  Billings  &  Spencer  release  mechanism  shown  in 
Pig.  7,  a  lever  L  is  pivoted  on  an  adjustable  bracket  G,  clamped 
to  the  friction  bar.  The  long  end  of  the  lever  projects  into 
the  path  of  a  wood  or  fiber  hammer  pin,  and  the  short  end 
slides  on  a  block  that  is  pivoted  at  F  to  a  bracket  engaging  a 
notched  rack.  The  upward  velocity  of  the  friction  bar  is 
lower  than  that  of  the  hammer  in  proportion  to  the  ratio  of 
the  two  arms  of  lever  L,  which  is  usually  about  3  to  1.  Varia- 
tion in  stroke  is  obtained  by  adjusting  the  friction-bar  bracket 
G  and  the  bracket  F.  The  latter,  in  addition  to  a  bolt  for 
clamping,  has  a  tongue  that  fits  into  one  of  the  slots  on  the 
upright  so  that  the  bracket  cannot  slip. 

The  friction  bar  of  the  roll-releasing  mechanism  shown  in 
Pig.  9  is  practically  straight,  and  the  roll-releasing  lever  L 
is  located  on  the  inside  of  the  friction  bar,  or  next  to  the  up- 
right. The  releasing  lever  is  also  straight  and  the  end  is 
in  the  form  of  a  segment  with  teeth  that  engage  a  shrouded 
steel  rack  bolted  to  the  upright.  The  adjustment  for  varia- 
tion in  stroke  is  made  by  simply  loosening  the  clamp  bolts 
in  the  lever  bracket,  taking  hold  of  one  end  of  the  lever,  and 
sliding  the  bracket  along  the  friction  bar  until  the  teeth  of 


quipped 


Fig.    n.     Lifting   Head   having  Eccentric  Adjustment     for  Front   and  Rear   Friction  Rolls   and  Board  Clamps 
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the  segment  are  out  of  engagement  with 
the  rack;  the  segment  lever  will  then  slide 
freely  to  any  position  desired,  when  the 
teeth  of  the  segment  are  again  engaged  with 
the  rack  and  the  bracket  bolts  tightened. 
One  of  the  advantages  claimed  for  this  de- 
sign is  that  it  gives  a  greater  travel  to  the 
friction  bar  in  releasing  than  a  simple  lever, 
because  as  soon  as  the  hammer  pin  comes 
into  contact  with  the  lever  L,  the  segment 
moves  up  along  the  rack,  thus  constantly 
changing  the  pivot  point. 

A  novel  form  of  key  such  as  is  shown  at 
TV,  F'ig.  9,  is  used  on  practically  all  drop- 
hammers  to  prevent  the  releasinglever 
bracket  from  turning  on  the  friction  bar. 
The  front  of  the  friction  bar  is  flattened  and 
the  bracket  is  slotted  out  to  form  a  seat  for 
a  triangular  key.  Thus  it  can  readily  bo 
seen  that  as  the  clamp  bolts  are  tightened, 
the  key  will  elTectually  prevent  the  bracket 
frnni  tuniiMK. 


Tig.   13.     Lifting  Head   having  Eccentric   Adjuitmcnt  and  Board  Clampi  above  Trie 


Head  or  Lifting  Mechanisms 

In  all  board  drop-hammers,  from  the  earliest  types,  the  ram 
or  hammer  has  been  raised  by  rolls  running  in  opposite  direc- 
tions, and  the  pressure  is  applied  and  released  by  one  of  the 
rolls  (usually  the  front)  which  is  mounted  in  or  on  an  eccen- 
tric; the  weight  of  the  friction  bar  and  its  attached  parts 
serves  to  hold  the  roll  against  the  board,  and  the  opposite 
roll  is  generally  constructed  so  that  it  can  be  adjusted  to  com- 
pensate for  wear  of  the  board.  Compressed  air.  steam  and 
solenoid  magnets  have  been  used  for  operating  the  friction 
rolls.  As  early  as  1907  the  solenoid  magnet  received  serious 
consideration,  but  at  the  time  it  seemed  impossible  to  get  a 
satisfactory  magnet  that  would  carry  the  necessary  load  and 
operate  fast  enough  without  heating  and  later  crystallizing. 
Compressed  air  was  used  by  one  manufacturer  of  drop- 
hammers  for  a  time,  but  the  difflculty  of  keeping  the  joints 
tight  was  so  great  that  the  old  friction  bar  construction  was 
again  employed. 

Kig.  I.'')  shows  a  side  view  of  one  design  of  head  or  lifting 
mechanism.  This  type  of  head  is  used  with  the  latch  or  "catch- 
up hammer"  previously  referred  to.  The  concern  that  builds 
this  head  also  builds  the  board  clamp  type,  but  the  roll  and 
eccentric  constructions  are  the  same.  The  front  roll  is  car- 
ried in  two  sliding  boxes  or  bearings  that  are  connected  by 
links  to  a  one-piece  eccentric  at  the  front.  An  arm  keyed  to 
one  end  of  the  eccentric  is  connected  with  an  auxiliary  wooden 
friction  bar.  The  main  friction  bar  is  connected  to  the  wooden 
bar  by  a  bracket  at  the  bottom.  The  roll  release  is  in  the  form 
of  a  single  bracket  clamped  to  the  friction  bar,  the  arrange- 
ment being  similar  to  that  shown  in  Fig.  3.     As  the  friction 


Fig.    IS.     Lifting  Head  equipped   with   Geared    Frj 


bar  rises  and  falls,  the  front  bearings  approach  toward  and 
recede  from  the  board  on  a  straight  line.  The  rear  bearings 
are  used  to  make  adjustment  for  wear  of  the  board,  and  are 
held  in  place  by  means  of  a  set-screw  and  pull-back  bolt  behind 
each  bearing. 

Another  design  of  lifting  mechanism  is  shown  in  Fig.  19. 
The  front  roll  eccentric  is  a  one-piece  steel  casting.  With  this 
construction  the  roll  and  shaft  have  to  be  flnished  separately 
and  the  shaft  is  pressed  into  place  by  putting  the  roll  in  the 
hood  and  inserting  the  shaft  through  the  ends  of  the  eccen- 
tric. The  bronze  bushings  are  put  in  from  the  outside  and 
pinned,  and  the  walls  are  heavy  enough  to  allow  the  key  to 
I)ass  through. 

Front  and  Rear  Eccentric  Adjustment 

The  lifting  mechanism  shown  in  Fig.  11  is  somewhat  like 
the  old  Stiles  head  built  in  1872  in  that  both  the  front  and 
rear  rolls  and  the  board  clamps  are  mounted  in  eccentrics; 
the  front  eccentric  .1  is  for  operating  and  the  rear  eccentric  B 
for  adjustment.  Both  the  rear  roll  and  board  clamp  are  con- 
nected to  bars  extending  down  the  back  of  the  uprights,  so 
that  adjustment  for  wear  of  the  board  can  be  made  from  the 
floor.  The  claim  made  for  this  construction  is  that  the  rolls 
and  clamps  are  always  in  line.  The  roll  eccentrics  are  hooded 
and  are  made  in  two  pieces,  and  tongued  and  bolted  in  the 
center  so  that  the  roll  and  shaft  can  be  flnished  together  at 
one  setting.  The  ends  of  the  eccentrics  can  also  be  slipped 
over  the  ends  of  the  shaft  and  roll  and  bolted  in  the  center. 
The  bronze  bushings  are  fitted  in  the  eccentrics  from  the  in- 
side before  the  eccentrics  are  bolted  together.     With  this  con- 

struction,    new 

bushings  can  be 
put  in  without 
pressing  the  roll 
from  the  shaft. 
The  plan  view 
shows  how  the 
front  eccentric 
arm  is  offset  so 
that  practically  a 
straight  friction 
bar  can  be  used. 

Another  design 
of  lifting  mechan- 
ism with  eccen- 
tric roll  adjust- 
ment is  shown  in 
Fig.  13.  The  ec- 
centric for  adjust- 
ing the  rear  fric- 
tion roll  is  a  du- 
plicate of  the  one 
used  for  engaging 
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Fig.  15.     Lifting:  Mechanism  for  Drop-hammer  of  Latch  Type 


Fig,  16.  Cross-sections  of  Drop-hammer  Uprights.  (A)  Water- 
bury  Farrel  Foundry  &  Machine  Co.  (B)  United  Engineering 
Co.  (C)  E.  W.  Bliss  Co.  (D)  Billings  &  Spencer  Co.— Model  B. 
(E)  Billings  &  Spencer  Co.— Models  C  and  D.  (F)  Chambers- 
biirg  Engineering  Co. 

the  front  friction  roll.  The  adjustment  of  both  the 
rear  friction  roll  and  of  the  rear  board  clamps  is  ef- 
fected by  means  of  bars  extending  down  the  rear  sides 
of  the  upright  to  a  point  within  easy  reach  of  the 
operator,  the  same  as  in  the  design  shown  in  Fig. 
11.  The  lower  ends  of  these  rods  pass  through  lugs 
and  they  are  adjusted  vertically  by  means  of  nuts 
above  and  below  the  lugs.  The  top  of  the  head  or 
lifter  is  cored  out  to  form  an  oil  reservoir,  which  is 


made  large  enough  to  hold  several  quarts  of  oil.    Oil  ducts  with  wicks 
lead  down  into  the  reservoir. 

Geared  Drive  for  Friction  Rolls 

The  rolls  of  the  lifting  mechanism  shown  in  Fig.  12  are  geared  to- 
gether and  both  belt  pulleys  are  mounted  on  one  shaft  instead  of  hav- 
ing a  pulley  on  each  shaft  driven  by  open  and  crossed  belts.  The 
diagram  Fig.  5  shows  the  shapes  of  the  gear  teeth.  As  the  rolls  always 
run  in  one  direction,  only  one  face  of  each  tooth  is  an  involute;  the 
backs  of  the  teeth  are  straight  and  coincide  with  a  line  drawn  tangent 
to  a  circle  somewhat  smaller  than  the  root  circle  and  starting  from  a 
point  so  that  the  top  of  each  tooth  is  approximately  %  inch  wide. 
When  the  rolls  are  geared  (which  is  the  arrangement  on  several  well- 
known  drop-hammers)  the  driving  pulleys  are  both  on  the  rear  shaft, 
and  the  front  roll  runs  free  on  an  eccentric  similar  to  the  board  clamp 
eccentric.  The  claims  for  this  construction  are  that  the  belt  pull  is 
even  on  both  bearings,  a  cross  belt  is  avoided,  and  a  constant  velocity 
ratio  is  maintained  between  both  rolls.  The  greatest  bearing  pressure, 
however,  is  due  to  the  roll  pressure  against  the  board.  The  gearing  is 
also  subjected  to  considerable  wear,  as  the  teeth  only  bear  on  the 
points  when  the  board  is  new,  and  the  limit  to  the  adjustment  for 
board  wear  is  the  amount  that  the  gears  can  be  adjusted  before  the 
teeth  bear  at  the  bottom,  which  is  usually  about  5/16  inch.  Instead 
of  using  geared  friction  rolls,  both  the  front  and  rear  rolls  of  several 
other  well-known  drop-hammers  are  driven  by  separate  belts;  one  belt 
is  open  and  the  other  crossed,  if  the  drive  is  from  one  lineshaft. 

The  roll  shaft  bearings  shown  in  Fig.  12  are  separate  from  the  main 
head  casting,  being  tongued  and  bolted  to  the  top.  The  pressure  from 
the  rolls  in  contact  with  the  board  is  taken  by  tie-rods.  The  position 
of  the  front  bearing  is  stationary,  but  the  rear  bearing  is  adjustable 
and  the  pressure  is  transferred  from  the  adjusting  stud  through  a 
nut  to  a  plate  or  bar  connecting  the  tie-rods  and  thus  to  the  tie-rods 
themselves.  The  rear  roll  is  keyed  or  otherwise  fastened  to  the  driv- 
ing shaft  and  carries  both  driving  pulleys.  The  front  roll  runs  free 
on  the  eccentric  shaft.  The  gears  connecting  the  rolls  are  usually  ot 
steel  castings  and  are  screwed  into  the  end  of  the  cast-iron  roll.  The 
lifting  mechanism  is  held  in  line  with  the  uprights  by  a  tongue  or 
guide,  and  is  attached  to  the  top  of  the  uprights  by  four  through  bolts. 
The  bolts  on  the  right-hand  or  friction-bar  side  are  a  tight  fit,  but  those 
on  the  left-hand  side  have  slotted  holes  to  permit  adjustment  for  wear 
of  the  hammer  guides.  Taking  up  for  wear  on  the  left-hand  side  only, 
keeps  the  friction  bar  perpendicular. 

Oil  Guards  for  Friction  Rolls 

Oil  on  the  board  has  always  been  a  bother  to  the  hammer  user  be- 
cause the  friction  rolls  and  board  clamps  cannot  grip  an  oily  board 
properly,  and  a  certain  amount  of  oil  will  work  out  of  the  bearings  and 
get  on  the  board  in  spite  of  all  that  can  be  done  in  the  way  of  wipers, 
oil  guards,  etc.  Fireclay  or  soft  coal  dust  applied  to  the  surface,  usually 
crushed  in  from  the  face  of  the  clamps,  presents  a  good  gripping  sur- 
face but  does  not  help  the  edge  of  the  planing  tools  if  the  boards  are  re- 
planed.  The  right-  and  left-hand  V-threads  shown  on  the  ends  of  lift- 
ing roll  A  in  Pig.  17  provide  an  effective  oil  guard  for  the  rolls.  The 
threads  carry  the  oil  back  and  away  from  the  body  of  the  roll.  As 
the  rear  roll  runs  in  the  opposite  direction,  the  threads  are  reversed. 
The  oil  guard  shown  at  B  consists  of  flanges  inclining  away  from  the 
body  of  the  roll;  this  guard  depends  on  centrifugal  force  to  throw  the 
oil  off. 

Control  of  Board  Clamps 

The  board  clamps  act  as  toggles  and  hold  the  hammer  or  ram  sus- 
pended by  gripping  the  board.  The  front  clamp  is  usually  mounted 
on  an  eccentric  and  is  connected  to  a  foot-treadle  by  means  of  a  lever 
and  rod  as  shown  in  Fig.  1.  As  the  foot-treadle  h  is  depressed,  the 
treadle  rod  and  the  treadle  lever  which  is  connected  to  the  front  clamp 
are  raised.  As  the  front  eccentric  is  located  above  the  center  of  rota- 
tion, the  front  clamp  is  drawn  back  from  the  board,  thus  releasing  the 
hammer.  To  strike  a  hard  blow,  the  treadle  is  fully  depressed,  com- 
pletely releasing  the  clamps;  to  cushion  or  stroke  a  light  blow,  the 
treadle  is  only  partially  depressed  so  that  the  board  drags  through  the 
clamps  at  the  velocity  desired.  If  a  single  blow  is  desired,  the  treadle 
is  depressed  until  the  hammer  strikes  its  blow,  when  it  is  released.  For 
a  series  of  blows,  the  treadle  is  held  down  and  then  the  hammer  oper- 
ates automatically  until  the  treadle  is  released.  Both  clamps  should  be 
mounted  on  shafts  free  to  lift  and  relieve  themselves  when  the  board  is 
going  up  and  the  treadle  has  been  released  to  lock  the  clamps.  The  in- 
stant the  board  starts  downward  the  friction  against  the  side  or  face  ot 
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the  board  clamps  causes  them  to  grip  the  board  instantly,  the  weight 
of  the  hammer  tightening  the  grip. 

Floatlner  Board  Clamps 

From  the  beginning  of  drop-hammer  development,  it  was  hard  to 
keep  a  board  true,  and  for  this  reason  Stiles  patented  the  floating  board 
clamp  in  1872.  This  type  of  clamp  is  free  to  move  in  any  direction  to 
allow  for  a  warped  board  and  thus  prevent  the  board  from  bearing 
heavily  against  either  roll,  which  would  quickly  heat  the  rolls  and 
prevent  the  hammer  from  falling  free.  The  board  clamp  eccentrics 
of  some  early  designs  are  fitted  directly  into  the  main  head  casting 
Instead  of  in  a  floating  bracket;  this  construction  was  soon  discarded 
for  the  floating  clamp,  as  it  was  found  that  boards  could  not  be  used 
where  they  were  warped  or  twisted  to  any  extent. 

The  rear  clamp  is  adjusted  to  compensate  for  wear  of  the  board  by 
means  of  set-screws  and  lock-nuts  behind  the  rear  clamp  holder  on 
several  designs  of  drop-hammer.s,  whereas  eccentrics  are  utilized  on 
other  makes.  In  the  design  shown  in  Fig.  11,  the  front  and  rear  clamp 
eccentrics  are  duplicates  and  the  rear  eccentric  is  used  for  adjustment 
only;  a  lever  clamped  to  the  end  of  the  eccentric  connects  with  a  bar 
or  rod  that  leads  down  the  back  of  the  left  upright  and  is  locked  in 
position  within  easy  reach  of  the  operator,  as  previously  mentioned. 
The  adjustment  of  the  rear  clamp  on  another  design  is  made  by  a 
taper  wedge  behind  the  clamp,  which  is  connected  to  a  bar  extending 
down  the  back  of  an  upright.  An  earlier  model  of  the  same  make  of 
hammer  was  equipped  with  a  screw  adjustment  as  shown  in  Fig.  13. 

Location  of  Board  Clamps 

The  board  clamps  are  below  the  friction  rolls  on  the  lifting  head 
shown  in  Fig.  11  and  above  the  rolls  on  the  design  shown  in  Fig.  13. 
When  the  clamps  are  located  above  the  rolls  the  oil  from  the  roll 
bearing  cannot  reach  the  clamping  surfaces  and  thus  reduce  the  ef- 
fectiveness of  the  grip  on  the  board.  Many  drop-hammer  manufac- 
turers and  users,  however,  contend  that  it  is  better  to  have  the  board 
clamps  below  the  rolls  for  the  following  reasons:  When  the  clamps 
are  above  the  rolls  as  indicated  by  the  diagram  Fig.  S,  they  must  grip 
the  board  on  a  surface  that  passes  between  the  rolls  at  every  stroke, 
as  indicated  by  the  right-hand  view  which  shows  the  hammer  in  its 
upper  position.  If  the  same  stroke  is  used  for  a  long  time  the  clamps 
make  an  impression  in  the  board  at  the  point  where  they  constantly 
grip  it;  moreover,  the  boards  on  all  makes  of  hammers  wear  more 
or  less  tapering  from  the  point  of  pick-up  to  the  point  of  release,  which 
makes  it  more  difficult  for  the  clamp  to  secure  a  good  grip.  The  re- 
sult is  that  the  board  sometimes  slips  through  the  clamps  until  they 
engage  the  point  of  pick-up,  leaving  the  hammer  suspended  at  a  height 
equal  to  the  distance  A,  between  the  center  line  of  the  rolls  and  the 
center  line  of  the  board  clamps. 

That  part  of  the  board  above  the  point  of  pick-up  is  never  engaged 
by  the  roll,  but  must  pass  through  the  clamps  before  the  hammer  can 
strike  its  blow.  The  result  is  that  when  a  board  Is  badly  worn,  if  the 
clamps  are  set  tight  enough  to  grip  the  board  on  the  thin  part,  the 
force  of  the  blow  is  cushioned  or  retarded  when  the  thick  part  of  the 
board  passes  between  the  clamps.  Gripping  the  board  on  a  surface 
that  passes  between  the  rolls  also  requires  adjustment  to  compensate 
for  the  change  in  the  thickness  of  the  board.  For  cushioning  the  blow- 
in  drawing  work,  edging,  etc.,  the  location  of  the  clamps  above  the 
rolls  is  an  advantage,  because  when  the  treadle  is  lightly  depressed 
the  board  slips  through  the  clamps,  until  the  thick  part  of  the  board 
above  the  point  of  pick-up  is  wedged  between  the  clamps,  thus  arresting 
the  movement  of  the  hammer  before  the  die  strikes  unless  the  treadle 
is  further  depressed.  When  the  clamps  are  below  the  rolls,  as  indi- 
cated by  the  diagram  Fig.  IS,  they  grip  the  board  when  the  hammer 
Is  at  the  top  of  its  stroke  at  a  point  which  never  passes  between  the 
rolls;  consequently  this  gripping  surface  is  not  worn  except  by  the 
action  of  the  clamps,  and  when  the  treadle  Is  released  there  is  no  en- 
larged point  of  the  board  to  interfere  with  the  fall  of  the  hummer. 

On  the  other  hand,  it  is  claimed  that  if  the  clamps  are  designed  with 
sufflcient  action  or  throw  to  the  eccentric  actuating  them  there  Is  no 
more  tendency  for  the  board  to  slip  through  the  clamps  when  they 
are  above  the  rolls  than  when  below  the  rolls.  Moreover,  if  the  clamps 
have  a  sufficient  radius  of  action,  it  is  contended  that  the  force  of  the 
blows  will  not  be  cushioned  or  retarded  by  the  thick  part  of  the  board 
above  the  point  of  pick-up,  unless  this  cushioning  effect  is  desired  by 
the  operator.  In  which  case  It  is  obtained  by  the  foot-treadle  control. 
While  it  is  true  that  little  or  no  adjustment  for  board  wear  is  required 
when  the  damps  are  below  the  friction  rolls,  the  adjustment.  In  any 


Fig.    17.     Friction  HoHs  provided  with  Oil  Guardi  of  Differtnt 
Typei 


/■    ,     > 


■J  y.-^ 


-Q 


3---^ 


Fig.    18.     Board  Clunpi  located   below   KqUs 


File.    :0.      Mrlhodi    of    holdint    Liftlnir    Boards 

iAi    BiUin»»   &   Spencer   Co.     iB      E     W.    Bhu   Co. 
(C)    Chunbersburt    Enfinecrini    Co. 

case,  can  be  made  easily  and  quickly  on  drop-hammers 
having  the  extension  rods  at  the  rear  of  the  uprights. 
The  manufacturers  of  the  design  of  drop-hammer, 
the  upper  part  of  which  Is  shown  in  Fig.  13,  claim  a 
safety  feature  in  that  it  the  board  slips  through  the 
clamps  owing  to  the  Jar  of  adjacent  hammers  In 
operation,  the  descent  of  the  hammer  will  be  stopped 
before  the  dies  come  together,  because  the  thicker 
or  unused  portion  of  the  board   reaches  the  clamps 
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before  the  dies  touch  each  other,  so  that  there  is  a  space  be- 
tween the  dies  of  eight  or  ten  inches.  With  the  clamps  below 
the  rolls,  they  would  not  engage  this  thick  part  o£  the  board 
above  the  point  of  pick-up,  so  tliat  in  case  of  slippage  the  fall 
of  the  hammer  would  not  be  retarded,  but  advocates  of  the 
latter  design  contend  that  the  board  is  not  so  likely  to  Blip 
when  the  clamps  are  placed  below  the  rolls  for  the  reason 
previously  given. 

In  the  production  of  drop-forgings  it  is  desirable  in  most 
cases  to  strike  a  light  final  blow,  especially  where  the  forging 
is  hot-trimmed,  because  the  trimming  operation  often  bonds 
the  forging  slightly  and  the  final  blow  is  necessary  to 
straighten  it.  This  blow  should  preferably  be  a  light  one,  as 
otherwise  it  will  form  another  fin  on  the  forging  which  must 
eventually  be  ground  off.  Furthermore,  in  making  a  great 
many  forgings  that  are  finally  cold-trimmed,  cutters  are  used 
on  the  hammer  tor  cutting  the  forging  from  the  bar,  and  it 
is  desirable  to  use  a  light  blow  for  this  cutting-off  operation. 
With  the  clamps  above  the  rolls,  this  light  blow  may  readily 
be  obtained,  owing  to  the  cushioning  effect  of  the  enlarged 
part  of  the  board,  whereas  when  the  clamps  are  below  the 
rolls  it  is  more  difficult  to  secure  the  proper  cushioning  effect. 
The  fact  that  the  location  of  the  clamps  above  the  rolls  keeps 
them  free  from  oil  is  a  feature  recognized  by  the  advocates  of 
both  designs. 

Cross-sectional  Shapes  of  Uprights 

The  cross-sectional  shapes  of  the  uprights  on  different  makes 
of  drop-hammers  are  shown  in  Fig.  16.  There  is  a  single 
V-shaped  guide  that  is  cast  integral  with  each  upright.  The 
bolt  holes  at  the  upper  and  lower  ends  of  the  upright  are 
elongated  to  allow  for  lateral  adjustment  in  order  to  com- 
pensate for  wear  between  the  guides.  As  the  V-shaped  ways 
on  the  upright  are  longer  than  the  average  stroke  of  the  ham- 
mer, they  wear  faster  at  the  bottom  than  at  the  top,  and  for 
that  reason  the  ways  are  planed  open  at  the  top,  the  amount 
depending  somewhat  upon  the  size  of  the  drop-hammer.  The 
manufacturers  represented  by  the  various  uprights  illus- 
trated in  Fig.  16  are  as  follows:  A,  Waterbury  Farrel  Foundry 
&  Machine  Co.;  B.  United  Engineering  Co.;  C,  E.  W.  Bliss  Co.; 
D.  Billings  &  Spencer  Co.,  Model  B;  E.  Billings  &  Spencer  Co., 
Models  D  and  C;  F,  Chambersburg  Engineering  Co. 

Methods  of  Holdingr  Boards  in  Hammers 

Three  methods  of  attaching  boards  to  hammers  are  illus- 
trated in  Fig.  20.  The  method  employed  in  the  Billings  & 
Spencer  drop-hammer  is  shown  at  A.  The  mortise  for  receiv- 
ing the  board  is  comparatively  deep  in  order  to  insure  a  good 
frictional  grip,  and  the  board  is  held  in  place  by  several 
wedges  which  bear  against  a  thin  plate  placed  between  the 
■wedges  and  the  board. 

The  method  used  by  the  E.  W.  Bliss  Co.  for  attaching  the 
board  to  the  drop-hammer  is  illustrated  at  B.  Before  placing 
the  board  in  the  hammer  head,  a  sawtooth  taper  wedge  a 
should  be  placed  in  position  in  the  recess  in  the  hammer, 
with  the  thick  part  down  and  the  teeth  bearing  against  the 
board,  as  the  illustration  indicates.  After  inserting  the  board 
in  the  mortise,  the  taper  plate  h  should  be  set  in  back  of  it, 
with  the  thick  part  down,  and  three  or  four  taper  keys  c 
then  driven  in.  The  inertia  due  to  the  falling  hammer  and 
the  weight  of  the  keys  tends  to  drive  them  in,  thus  holding 
the  board  securely. 

The  method  adopted  by  the  Chambersburg  Engineering  Co. 
is  illustrated  at  C.  This  is  similar  in  principle  to  the  ar- 
rangement just  described,  although  the  board  grip  differs 
somewhat  in  form.  These  holding  plates  or  board  grips  are 
placed  at  the  front  of  the  ram  and  the  board  wedges  are 
driven  in  from  the  rear,  a  few  blows  from  the  light  sledge 
being  sufficient.  It  is  not  necessary  to  nick  the  board  for  the 
board  grips,  as  they  readily  seat  themselves  after  a  few  blows. 
The  under-cut  or  angle  at  the  front  of  the  hammer  holds  the 
grips  in  position,  and  they  are  further  secured  by  means  of 
pins  which  also  prevent  them  from  being  removed  with 
the  board. 


Relative  Fields  of  Board  and  Steam  Drop-hammers 

Board  drop-hammers  can  be  used  economically  on  small 
work  that  requires  but  little  "breaking-down"  or  forging  into 
shape,  and  the  weight  of  the  ram  most  commonly  used  is  from 
500  to  2000  pounds.  Work  requiring  hammers  much  heavier 
than  this  generally  needs  considerable  breaking-down  and, 
with  few  exceptions,  can  be  done  to  better  advantage  in  a 
steam  drop-hammer  or  forging  machine.  A  properly  designed 
modern  board  drop-hammer  on  light  work  that  requires  but 
little  "edging"  or  breaking-down,  will  hold  its  own  against 
the  steam  drop-hammer  at  two-thirds  the  upkeep  cost.  For 
work  that  requires  more  than  a  few  blows  to  finish  it,  the 
steam  drop-hammer  will  produce  almost  one-third  more  work 
per  day,  but  the  operating  cost  will  be  higher. 

Most  modern  board  drop-hammers  run  so  fast  on  their 
minimum  stroke  that  the  operator  has  just  time  to  change  the 
work  from  the  break-down  to  the  finishing  impression.  The 
small  steam  drop-hammers  usually  run  so  fast  that  on  small 
work  it  is  necessary  for  the  operator  to  work  the  treadle  for 
each  blow. 

»     *     • 

WOODRUFF  KEY"WAY  MILLING 
ATTACHMENT 

The  milling  attachment  shown  in  the  accompanying  illus- 
tration is  one  of  the  numerous  contrivances  for  increasing  pro- 
duction in  use  at  the  plant  of  the  Maxwell  Motor  Co.,  New 
Castle,  Ind.  This  milling  attachment  consists  of  a  casting, 
the  upper  portion  of  which  is  bored  out  to  fit  the  over-arm 
of  the  milling  machine,  while  the  lower  portion  has  three 
bearings  attached  to  it  for  the  three  key  cutter  shafts  to 
run  in.  The  cutter  shafts  are  driven  by  gears  from  the  main 
driving  spindle  of  the  milling  machine.  The  machine  for 
which  this  attachment  was  designed  is  a  plain  Cincinnati 
No.  2  milling  machine.        , 

The  magneto  gear  shaft  which  is  mounted  on  the  centers 
is  made  of  nickel  steel  and  has  three  Woodruff  keyways  cut 
in  it,  the  sizes  of  which  are  Nos.  S,  A  and  5.  The  speed  at 
which  the  cutters  are  run  is  225  R.  P.  M.  All  three  keyways 
are  cut  simultaneously.  The  magneto  gear  shaft  is  mounted 
on  the  centers  as  shown,  and  the  table  is  raised  on  the  vertical 
column  until  the  desired  depth  of  keyway  is  secured.  The 
production  from  this  operation  is  450  shafts  per  ten-hour  day, 
which  is  approximately  three  times  as  much  as  was  secured 
when  one  keyway  was  milled  at  a  time  on  a  hand  milling 
machine.  V.  B. 


Milling  Three   Woodrutf    Keri 
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METHODS  OF  JAPANNING  AND  MEANS  OF  CONVEYING  PRODUCT 

BY  E.  F.  LAKEt 


THE  methods  of  manufacturing  the  springs  used  in  up- 
holstering the  cushions  of  an  automobile  are  rapidly 
being  revolutionized.  As  none  of  the  automobile  com- 
panies have  thought  it  advisable  to  manufacture  their  own 
cushion  springs,  owing  to  the  fact  that  this  business  has  been 
specialized  by  wire  spring  makers,  the  result  has  been  that 
those  making  coil  springs  have  increased  their  plants  and  en- 
larged their  business  to  such  an  extent  that  special  and  auto- 
matic machines,  as  well  as  other  labor-saving  equipment,  are 
now  being  sought  to  lower  the  cost  of  production. 

The  Jackson  Cushion  Spring  Co.,  Jackson,  Mich.,  decided  to 
make  some  radical  changes  in  its  methods  a  few  months  ago, 
and  to  this  end  called  upon  the  writer  to  study  its  manufac- 
turing methods,  gather  data  and  make  suggestions  as  to  what 
might  be  done  to  lower  the  cost  of  production.  The  etiuip- 
ment  illustrated  and  described  in  this  article  is  the  direct 
result  of  the  suggestions  made.  After  the  equipment  had  been 
in  operation  four  weeks,  it  proved  so  successful  that  the  com- 
pany ordered  some  five  hundred  feet  of  track  added  to  the 
trolley  system  and  a  second  Japan  dip  tank  installed  with 
its  hoisting  apparatus.  Since  this  time  other  additions  have 
been  made  to  the  trolley  track  and  spring  carriers. 

Description  of  Equipment 

The  complete  equipment  consists  of  1800  feet  of  trolley  track- 
ing; a  Japan  dip  tank  10  feet  long.  2yo  feet  wide  and  6  feet 
deep;  an  electric  hoisting  apparatus  over  the  dip  tank;  a  drain 
board  25  feet  long;  a  three-compartment  japan  baking  oven 
50  feet  long;  and  a  fuel  oil  plant  to  furnish  heat  to  the  oven. 
Fig.  1  shows  a  section  of  the  trolley  system  from  the  middle  of 
the  shop  looking  north.  Along  the  right  side  of  this  picture 
the  springs  may  be  seen  hanging  from  the  spring  carriers 
and  trolleys  that  are  located  on  numerous  side  tracks.  A  some- 
what better  idea  of  the  general  arrangement  of  these  may  be 
obtained  by  an  inspection  of  the  plan  view.  Fig.  .S,  in  which 
the  sidings  are  shown  at  .1.  The  letter  .1  also  denotes  the 
same  part  in  Figs.  1  and  2. 

Construction  ot  Sprint;  Carriers 

At  this  point  the  work  is  started  by  hanging  the  springs 
on   spring   carriers,   several    of   which    may   be   noted    empty 

•  For   previous   infornnitlun  on   Hr>i*ti)i;!<   puliUMhed   Id    Maoiiixkrt,    sft*    "Wire 
S|irliiK»"   In  Mun-h.   10ir>.  and  iirll.l,>i.  thero  rcf.Tn-.l   In. 
t  Ad.lriss:  3.->2  Hflvldi'TO  Ave..   Detroit,   Ml.li. 


rig.   I.     Trolley  Sys 


looking  North  from  Center 


Fig.    2.     Trolley   Syitom,    looking    South    from    North    End 

and  hanging  from  different  parts  of  the  track.  The  details 
of  construction  are  more  clearly  shown  in  Fig.  6.  The  body 
of  the  carrier  is  formed  of  a  2-inch  gas  pipe  which  has  caps 
screwed  on  each  end,  the  entire  length  being  8  feet,  4  inches. 
Six  of  these  carriers  just  fill  an  oven  compartment  which  is 
50  feet,  2  inches  long  on  the  inside.  The  hooks  on  which  the 
springs  are  hung  are  made  by  bending  •\-lnch  strong  steel 
rods  to  the  desired  shape  and  springing  them  along  the  gas 
pipe.  It  will  be  seen  that  they  can  be  easily  adjusted  along 
the  pipes  by  sliding,  to  allow  for  springs  that  differ  in  thick- 
ness.' The  bolts  H.  Fig.  5.  pass  through  the  gas  pipe  and  into 
four-wheel  roller  bearing  trolleys  that  roll  inside  the  tracks. 
These  -'i-inch  bolts  support  the  gas  pipe  carrier  with  its  load 
of  springs  in  such  a  way  that  it  can  be  readily  pushed  to  any 
part  of  the  trolley  system.  It  will  be  seen  that  the  carriers 
are  very  simple  and  cheap  in  their  construction.  As  soon  as  a 
carrier  has  been  completely  loaded,  it  is  switched  onto  the 
main  line  track  B.  Fig.  1.  from  which  it  is  rolled  into  the 
japanning  room.  At  the  left  may  be  seen  two  side  tracks  C 
where  springs  can  be  switched  and  stored  while  waiting  their 
turn  to  be  dipped  in  the  Japan  tank.  Fig.  2  shows  this  trolley 
system  looking  south  from  the  far  end  of  Fig.  1.  The  curves 
and  track  that  carry  the  work  from  both  ends  of  the  shop 
and  switch  it  into  the  Japanning  room  are  shown  at  D.  At  E 
may  be  seen  one  of  the  spring  assembly  or  inspector's  benches 
where  the  springs  are  loaded  on  the  carriers.  The  work  is 
switched  from  bench  sidings  to  the  main  line  on  one  of  the 
curves  shown  at  F. 

Referring  once  more  to  Fig.  S,  the  ten  sidings  at  which  the 
springs  are  loaded  on  the  carriers  by  the  inspectors  can  be 
seen  at  .1  .•  the  curve  F  and  the  switches  that  turn  the  work 
into  the  main  track  are  a  part  of  these  sidings.  The  plan 
view  which  shows  the  track  in  outline  also  gives  a  good  idea 
of  the  layout  of  tracks  leading  into  the  Japanning  room;  the 
Japan  dip  tanks;  the  drain  boards;  the  three-compartment 
Japan  baking  oven;  the  room  where  the  springs  are  crated; 
the  doors  through  which  these  are  loaded  into  the  freight  cars 
and  the  door  through  which  the  empty  spring  carriers  are 
returned  to  the  siding  .1  to  be  reloaded.  Four  lines  of  track 
lead  to  the  Japan  dip  tank  and  three  of  these  tracks  converge 
at   the  tank,   while  the   fourth  comes   from   the  opposite  side 
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Fig.   3.     Plan  and  Elevation  of  Trolley  System   for   handling   Cushion   Springs 


of  the  shop  and  is  switched  to  one  of  these  three  in  the  other 
room.  After  running  over  the  dip  tank  and  drain  board,  the 
trolley  system  again  branches  out  into  three  tracks,  one  of 
which  goes  to  the  center  of  each  of  the  three  compartnients 
in  the  japan  baking  oven.  Once  more  the  three  tracks 
converge  into  one  where  the  empty  spring  carriers  go 
through  the  door  to  return  to  the  inspector's  benches  for 
reloading. 

Prior  to  the  installation  of  this  trolley  system,  the  work  was 
loaded  on  floor  trucks  similar  to  those  shown  in  Figs.  1  and  2. 
This  method  of  handling  caused  considerable  trouble,  as  the 
trucks  would  accumulate  along  the  wall  and  it  was  a  daily 
occurrence  for  this  gangway  to  be  so  full  of  trucks  that  an- 
other one  could  not  be  pushed  through  without  moving  some 
of  those  already  there.  Assembled  springs  were  frequently 
thrown  to  the  floor  while  waiting  for  trucks  to  be  extricated 
from  the  jam  and  emptied,  all  of  which  necessitated  extra  work 
in  handling  the  springs  and  interrupted  the  steady  movement 
of  the  work  in  one  direction.  It  can  easily  be  seen  that  a 
trolley  system  of  this  kind  is  a  great  labor  saver  by  keeping 
the  work  moving  in  one  direction  in  a  continuous  procession, 
the  empty  carriers  coming  back  around  the  other  end  of  the 
loop.  The  arrangement  of  the  track  is  such  that  it  would  be 
impossible  for  the  work  to  travel  backward,  as  it  would  be 
blocked  by  the  work  that  was  coming  forward.  The  illustra- 
tions Figs.  1  and  2  were  taken  at  a  time  when  the  produc- 
tion of  springs  was  at  its  height,  and  they  plainly  show  how 
little  chance  there  is  for  congestion.  During  January,  when 
the   old   method   of  handling  was   in   use,   it   was   difficult   to 


walk  through  this  gangway  on  account  of  the  number  of  floor 
trucks  that  were  in  the  way.  At  the  time  when  these  photo- 
graphs were  taken,  there  were  from  10  to  15  per  cent  more 
springs  turned  out  than  in  January. 

Tj'pes  of  Springs  Handled 

Fig.  4  shows  a  collection  of  springs  of  different  sizes  and 
shapes  that  are  handled  by  the  trolley  system  with  equal 
quickness  and  saving  of  labor.  The  springs  vary  from  the 
loose  coiled  springs  sold  by  the  gross  to  the  full  size  assembled 
bed  spring.  The  coil  springs  may  be  thrown  into  wire  baskets 
which  hang  from  the  work  carriers,  or  they  can  be  tied  up  into 
bundles  as  shown  at  Z  and  hung  on  the  carrier  hooks.  Band 
irons,  to  which  three  or  four  springs  are  fastened,  form  an 
assembly  which  is  called  a  strip.  These  strit)s  may  be  tied 
into  bundles  as  shown  at  Y  and  hung  on  the  carrier  hooks  or 
thrown  loosely  into  wire  baskets  hung  on  the  same  hook.  The 
individual  seat  springs  X  are  hung  from  the  carriers  two  and 
three  deep,  and  a  full  load  consists  of  from  twenty-four  to  fifty- 
four  springs,  according  to  their  thickness.  Another  type  of 
spring  is  shown  at  W.  this  being  a  back  spring  for  an  indi- 
vidual automobile  seat.  A  full  carrier  load  of  these  springs, 
hung  four  deep,  would  be  seventy-two  springs.  Springs  of  this 
type  are  sometimes  used  for  the  sides  of  rear  automobile 
seats.  The  springs  shown  at  V  and  U  are,  respectively,  the 
types  used  for  the  backs  and  seats  of  automobile  seats.  From 
twelve  to  eighteen  of  these  springs  form  a  full  load,  as  they 
hang  but  one  deep.  Springs  T  are  used  for  the  beds  in  the 
upper  berths  of  Pullman  cars. 


Fig.    4.     Springs   made   by   Jackson   Cushion    Spring    Co.,    showing   Variety  handled   by  Trolley  System 
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Trolley   Tracks    passing    through 
Dip  Tank 


Arrantrement  for  Japan  Dip 

Referring  to  Fig.  5  it  will 
lie  seen  that  the  four  tracks 
come  together  to  pass  through 
the  door  into  the  japanning 
room  and  unite  at  the  dipping 
tunl<.  In  the  foreground  at 
tlie  upper  part  of  the  illustra- 
tion can  be  plainly  seen  the 
carrier  hooks  on  which  the 
springs  are  hung.  The  load 
of  springs  /  is  Just  entering 
the  loose  piece  of  track  over 
the  dip  tank  to  be  lowered 
into  the  japan  tank.  It  may 
be  noted  here  that  the  trolley 
track,  with  its  switches, 
curves,  hangers,  etc.,  is  the 
I'roduct  of  the  Richards- 
Wilco.x  Mfg.  Co.,  Aurora,  111. 
A  very  good  view  of  the 
hoisting  apparatus  is  shown 
ill  Fig.  G.  The  electric  hoist 
itself  is  located  in  the  dog- 
house overhead,  and  is  there- 
fore not  apparent  in  the  illus- 
tration. It  is,  however,  a 
standard  type  of  electric  hoist 
made  by  the  Detroit  Hoist  &  Machine  Co.,  which  is  geared 
to  lower  the  cable  at  the  rate  of  50  feet  per  minute,  at  which 
speed  it  has  a  capacity  of  1000  pounds,  which  is  ample,  as  a 
load  of  springs  never  weighs  more  than  300  pounds.  The  two 
cables  K  are  lowered  simultaneously  from  the  drum  of  the 
hoist,  traveling  over  the  sheave  wheels  L.  and  are  leaded  into 
the  blocks  M,  which  are  bolted  to  the  loose  track  J.  When  the 
track  is  lowered,  the  spring  bars  N  push  the  blocks  up  into 
the  track  to  prevent  the  wheels  from  rolling  out  and  permit- 
ting the  load  to  fall.  As  the  load  is  raised  to  its  position,  the 
tapered  ends  of  blocks  M  enter  holes  in  the  blocks  0  and  guide 
the  apparatus  back  to  its  correct  position.  The  sheet  metal 
forms  /'  at  each  end  of  the  gap,  serve  to  guide  the  loose 
track  ./   into  correct  alignment  with   the  track  at  both  ends. 

The  electric  hoist  is  started 
by  means  of  a  switch  when 
the  spring  load  is  ready  to 
be  lowered  into  the  Japan, 
and  when  the  springs  are 
within  six  Inches  of  the  bot- 
tom of  the  japan  tank,  the 
hoist  automatically  reverses 
and  raises  the  load  again  to 
the  track.  When  it  reaches 
the  top.  another  trip  auto- 
matically stops  the  hoist 
when  track  J  has  reached  its 
proper  position  and  is  in 
alignment  with  the  track  at 
both  ends.  The  trip  bloc',;s 
are  movable  so  that  the  upper 
and  lower  limits  of  the  hoist 
travel  can  be  set  at  any  point 
desired.  In  connection  witli 
this  Japanning  operation,  u 
rather  unusual  procedure  was 
introduced  by  putting  sutTl- 
cient  water  in  the  Japan  tank 
to  reach  within  twenty  four 
Inches  of  the  top.  Enough 
japan  was  then  put  in  the 
tank  to  bring  the  level  to 
within  six  inches  of  the  top. 
and  as  the  japan  Is  lighter 
than  water,  it  always  remains 
on  top.  Therefore,  when  the 
springs  are  lowered  into  the 
bath,    they    are    coated    with 


japan  before  they  reach  the 
water,  and  as  the  water  can- 
not wash  the  japan  off.  it  can- 
not attack  the  steel  to  form 
rust.  The  amount  of  saving 
will  be  evident  from  the  state- 
ment that  approximately  fif- 
teen barrels  of  water  and  five 
barrels  of  japan  are  necessary 
to  fill  the  tank  to  the  desired 
level,  so  that  it  is  evident  that 
about  fifteen  barrels  of  japan 
are  saved. 

After  the  dipping  operation 
has  taken  place,  the  casting  R 
must  be  moved  out  of  the  way 
before  the  spring  loads  can 
travel  forward  once  more. 
This  casting  acts  as  a  butter 
block  against  which  the  end 
of  the  gas  pipe  strikes  when 
the  springs  are  rolled  onto 
track  J,  thus  stopping  the 
load  in  the  right  position  to 
be  lowered.  This  buffer  pro- 
jects from  a  sleeve  which  re- 

*         volves  on   a   casting  fastened 
to  the  track.     After  the  loose 

nto  position,  the  slot   T  must  be 
The 


Fig.  S,     Dipping  Springs  into  Jtpaa  with  Elsctric  Hoisting  Apparatus 


piece   of   track   is   raised 

brought  opposite  the  opening  in  the  bottom  of  the  track 
bolts  H  which  support  the  carriers  on  the  trolleys  can  then 
pass  through  and  the  work  travels  forward.  The  buffer  is 
controlled  by  pulling  the  handle  .S.  to  which  is  attached  a 
wire  rope  passing  over  the  pulleys  shown,  the  other  end  of 
which  is  fastened  to  the  buffer  projection  K.  swinging  it  back 
toward  the  brick  wall.  This  hoisting  apparatus  is  very  simple 
and  works  much  easier  than  the  description  might  indicate. 
The  springs  are  lowered  into  the  japan  and  then  hoisted  back, 
carried  over  the  drain  board  and  then  to  the  three  compart- 
ments of  the  oven  much  faster  than  they  can  be  baked.  As 
each  oven  compartment  is  designed  to  hold  six  loads  and  does 
the  baking  in  twenty  minutes,  it  will  be  seen  that  the  hoisting 
apparatus  handles  eighteen 
loads  every  twenty  minutes, 
or  fifty-four  loads  per  hour. 
The  capacity  of  the  hoist  is 
ample  for  the  work,  and  ar- 
rangements have  been  made 
for  a  fourth  oven  compart- 
ment which  can  easily  be 
taken  care  of  by  the  hoist  in 
case  it  should  be  required. 


Fig.  7  shows  the  springs 
just  after  they  have  been 
dipped,  as  they  are  passing 
over  the  drain  board  and  into 
the  oven.  It  will  be  noticed 
that  each  oven  door  is  fur- 
nished with  a  clock  dial,  and 
when  the  door  is  closed  the 
bands  of  the  dial  are  set  at 
the  time  when  the  compart- 
ment was  filled  with  springs. 
After  twenty  minutes  has 
elapsed,  durin.g  which  time 
the  japan  is  baked  hard  and 
dry.  the  operator  pulls  a  wire 
that  rings  a  bell  located  at 
the  other  end  of  the  oven. 
This  notifies  the  operator  at 
the  other  end  that  one  of  the 
compartments  has  completed 
its  bake,  and  by  ringing  the 
bell  one.  two  or  three  times. 
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he  is  advised  which  oven  is  ready  for  discharge.  The  opera- 
tor then  pulls  the  springs  out  of  this  compartment  and  leaves 
it  ready  to  be  recharged.  The  thermometer  shown  on  each 
door  indicates  the  temperature  in  each  compartment,  and  the 
oil  burners  can  be  regulated  so  that  the  ten)peralure  will  be 
kept  uniform  at  the  desired  degree. 

Owing  to  the  construction  of  the  trolley  system,  the  spring 
carriers  can  be  easily  moved.  In  fact,  one  man  pulls  the 
entire  charge  out  of  each  compartment  at  one  time,  and  as 
this  consists  of  fifty  feet  of  springs,  or  six  carrier  loads,  it  is 
evident  that  the  work  cannot  be  difficult  since  one  man  does  it 
all  day  long.  The  same  man  also  moves  the  springs  to  the 
part  of  the  trolley  system  where  the  crating  is  done  before 
shipping,  at  any  desired  point  in  the  100-foot  length  of  the 
shipping  room  that  the  three  tracks  pass  through. 

Old  Method  of  Handling' 

The  old  method  of  handling  this  work  prior  to  the  installa- 
tion of  the  equipment  mentioned  consisted  in  the  use  of  floor 
trucks,  on  which  the  springs  were  brought  to  the  japan  dip 
tank.  They  were  then  removed  from  the  trucks  one  at  a  time 
and  dipped  in  the  japan,  after  which  they  were  hung  on  a 
chain  and  moved  over  the  drain  board  by  turning  a  sprocket 
wheel  with  a  crank.  After  this,  they  were  removed  from  the 
chain  and  placed  on  iron  trucks  which  were  wheeled  into  the 
gas-fired  japanning  oven  and  baked.  The  baking  frequently 
consumed  an  hour's  time,  and  never  less  than  forty  minutes, 
to  get  the  springs  dry  and  hard  enough  to  ship.  After  that, 
the  trucks  were  trundled  from  the  ovens  to  the  shipping  room, 
which  usually  required  moving  a  number  of  other  trucks  (that 
had  accumulated  in  the  passageways)   out  of  the  way. 

Four  men  were  required  on  the  day  shift  and  four  on  the 
night  shift  to  do  this  work,  or  a  total  of  eight  men  for  each 
working  day.  With  the  new  equipment,  one  man  keeps  the 
springs  moving  to  the  electric  hoist,  another  operates  the 
hoist  and  fills  the  oven,  and  the  third  man  pulls  the  springs 
out  of  the  oven  and  delivers  them  to  the  shipping  department 
to  be  crated.  It  is  evident  from  this  that  the  labor  of  five 
men  was  saved  on  this  part  of  the  work,  and  allowing  for  300 
working  days  per  year,  the  amount  saved  in  wages  alone  would 
be  $3150.  This  saving  would  be  increased  considerably  if 
the  labor  costs  at  the  loading  and  crating  end  of  the  trolley 
system  were  also  included. 


Fig.    7.     Springs   passing 


Japan  Baking  Ov 


fill    One    Compar 


Fig.    8.     Back   of    Oven    ivhtr-.    S; 
Burners  for  heating  0 

When  the  new  ovens  are  run  at  their  full  capacity,  they 
will  bake  585,000  cubic  feet  of  springs  per  month  of  twenty- 
five  working  days  of  ten  hours  each.  The  old  equipment  had 
a  capacity  of  only  378,000  cubic  feet  of  springs  during  the 
month  of  January  when  working  twenty-one  hours  per  day. 
Thus,  it  may  be  seen  that  the  new  ovens  have  a  capacity  nearly 
three  times  as  great  as  that  obtained  by  the  former  equip- 
ment in  a  ten-hour  day,  and  55  per  cent  greater  than  that  ob- 
tained by  working  the  old  ovens  twenty-one  hours  per  day  in 
comparison  with  ten  hours  per  day  for  the  new  ovens.  Two 
compartments  of  the  new  ovens  have  a  capacity  of  390.000 
cubic  feet  of  springs  during  a  month  of  twenty-five  working 
days  of  ten  hours  each.  This  amount  is  3  per  cent  more  work 
than  that  produced  by  the  gas-fired  brick  oven  baked  during 
January  while  working  day  and  night  shifts.  The  new  ovens 
were  built  by  the  Detroit  Heating  &  Lighting  Co. 

The  back  end  of  the  oven  is  shown  in  Fig.  8,  this  being  the 
point  where  the  springs  are  pulled  out  and  sent  into  the  crat- 
ing and  shipping  rooms.  Fig.  9  shows  the  spring  loads  which 
have  just  come  from  the  oven  and  are  waiting  to  be  removed 
by  the  men  who  do  the  crating.  The  Gilbert  &  Barker  process 
for  burning  fuel  oil  under  low  pressure  is  used  in  heating 
the  japan  baking  oven.  Special  features  applied  to  this  sys- 
tem make  it  most  efficient  for  the  work. 

Method  ol  Using  Fuel  Oil 

In  the  construction  of  the  oven,  the  heat  is  not  applied 
directly  to  the  work,  as  in  heat-treating  furnaces,  but  pipe 
coils  are  laid  in  the  bottom  of  the  oven  and  the  oil  flames 
are  sent  through  these.  In  this  way  the  ovens  are  heated 
by  radiation,  much  as  steam  radiators  are  used  for  heating. 
The  purpose  of  this  arrangement  is  to  prevent  any  of  the 
products  of  combustion  from  entering  the  baking  compart- 
ment to  discolor,  dull  or  otherwise  ruin  the  smooth,  glossy 
surface  of  the  japan.  Furthermore,  the  currents  of  air  are 
prevented  from  starting  up  in  the  oven  and  stirring  up  dust 
particles  that  settle  on  the  fresh  japan.  It  is  important  to 
prevent  this  as  far  as  possible,  as  these  dust  particles  raise 
small  lumps  on  the  smooth  japan  surface,  which  are  pyramidal 
in  form  so  that  they  radiate  light  from  all  sides,  which  makes 
them  appear  much  larger  to  the  eye  than  they  really  are. 
When  the  pipe  coils  are  arranged  in  this  way,  a  dry  heat  is 
secured  which  bakes  the  japan  quicker  and  harder  than  when 
moisture  is  present,  as  in  the  case  of  an  open  flame  or  when 
using  steam  heat.  The  atmosphere  in  the  oven  is  also  kept 
neutral,  because  there  is  no  open  flame  to  burn  up  the  oxygen 
and  leave  an  excess  of  nitrogen.  Owing  to  these  facts,  less 
than  2  per  cent  of  the  work  re:]uires  to  be  done  over,  while 
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Fig.    9.     Springs 


ovcd    froiT 


.iting    to    be    crated    and    shipped 


in  the  case  of  gas  fires  or  steam-heated  Japanning  ovens,  from 
10  to  20  per  cent  of  the  work  has  to  be  re-japanned  and  re- 
baked. 

Details  of  OH  Burnlnif  Apparatus 

Fig.  S  shows  the  special  type  of  oil  burners  having  a  mega- 
phone at  .1  on  the  end.  Five  of  these  burners  are  arranged 
along  each  side  of  the  50-foot  length  of  oven  and  each  burner 
shoots  the  oil  flame  into  a  separate  coil  of  10-inch  wrought 
iron  pipe.  The  end  of  one  of  these  coils  is  indicated  at  U. 
A  sheet  metal  pipe  C  is  used  to  convey  the  spent  gases  to  a 
central  stack  that  goes  to  the  roof  at  the  point  where  the 
coil  leaves  the  oven.  The  fuel  oil  is  vaporized  inside  the 
megaphone  and  combustion  first  takes  place  at  this  point,  so 
that  only  the  clean  flame  shoots  into  the  pipe  coil,  as  shown. 
This  arrangement  allows  the  operator  to  see  the  flame  that 
outers  the  pipe  coil  and  adjust  the  burner  in  such  a  way  that 
there  will  be  complete  combustion  of  the  fuel  oil.  If  there 
should  be  an  excess  of  oil,  it  would  drop  to  the  floor  at  the 
end  of  the  megaphone.  The  importance  of  the  megaphone 
burner  should  be  emphasized  in  connection  with  construction 
of  this  kind,  as  without  its  use,  the  pipe  coils  will  be  destroyed 
in  a  few  weeks,  while  with  the  construction  advocated  they 
will  last  several  months.  Another  point  of  importance  is  that 
the  pipe  colls  should  be  supported  on  rollers  so  that  the  ex- 
pansion and  contraction  will  not  crack  the  piping.  If  any  of 
the  small  details  of  this  system  are  neglected,  the  result  will 
be  failure,  but  when  all  details  are  perfect  the  process  works 
successfully  and  is  by  far  the  cheapest  of  any  in  fuel  con- 
sumption   and    upkeep   of   which    the    writer    has    knowledge. 

A  special  casting  is  placed  in  the 
outlet  end  of  the  pipe  coil  to  re- 
duce the  10-inch  diameters  to  4 
Inches,  which  leaves  a  large  enough 
opening  to  carry  away  all  the  spent 
gases  and  holds  the  heat  inside  the 
pipe  coil  where  it  will  radiate  to  the 
Japan  baking  oven.  If  this  were  not 
done,  40  per  cent  of  the  heat  gen- 
erated by  the  oil  flame  would  pass 
through  the  pipe  coil  and  out  of 
the  stack.  In  one  case  known  to 
the  writer,  a  heavy  sheet  metal 
stack  3  feet  in  diameter  was  burned 
through  by  these  gases  some  2  feet 
above  the  roof  of  the  building  and 
50  feet  away  from  the  heating  coils, 
»s  measured  by  the  piping  through 
which  the  burning  oil  gases  travel. 

With  a  lOinch  pipe  left  open  to 
the  draft  from  a  stack,  tlie  burning 


gases  travel  fairly  quickly  through  vent  pipes  like  that  at  C, 
and  their  heat  will  not  be  effective  until  they  accumulate  in 
the  larger  stacks  outside  the  building.  In  an  oven  arranged 
like  this,  with  ten  burners  and  pipe  coils  venting  into  one 
central  stack,  it  can  be  readily  seen  that  there  would  be  an 
intense  heat  at  the  point  of  concentration  unless  the  flames 
were  held  back  in  the  pipe  coils  until  they  had  burned  out. 
The  simplest  method  of  doing  this  is  by  means  of  a  casting 
which  reduces  the  outlet  end  of  the  pipe  coil,  thus  obviating 
the  necessity  for  dampers  which  burn  out  too  easily. 

Fig.  10  shows  a  floor  plan  and  elevation  which  indicates  the 
location  of  these  pipe  coils  and  oil  burners.  It  will  be  seen 
that  a  heat  insulated  partition  /■'  extends  clear  to  the  floor 
and  separates  compartments  1  and  2  from  compartment  3. 
This  arrangement  permits  compartment  3  to  be  fired  alone; 

COMPARATIVE  COSTS  OF  GAS  AND  FUEL  OIL  IN 
HEATING  JAPANNING  OVENS 
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although  within  the  same  shell  as  the  others,  it  is  still  an 
oven  by  itself.  Compartments  1  and  2  only  have  a  sheet 
metal  partition  (!  between  them.  This  partition  starts  18 
inches  above  the  floor  and  extends  to  the  roof  of  the  oven. 
.so  that  these  two  compartments  operate  as  one  oven.  This 
construction  gives  the  oven  a  flexibility  that  will  take  care 
of  any  quantity  of  springs  that  may  be  ready  to  bake.  All 
three  compartments  may  be  operated  at  the  same  time,  two 
at  one  time,  or  one  alone. 

The  Japan  baking  outfit  noted  herewith  may  be  considered 
as  the  etiual  of  electric  ovens,  while  the  cost  for  fuel  is  about 
one-tenth  and  the  installation  about  one-third  that  of  the  elec- 
tric oven.  Some  of  the  good  points  of  the  system  mentioned 
are  quick  baking,  a  neutral  atmosphere,  no  air  currents  and 
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no  products  of  combustion  to  attack  the  work.  In  citing  a 
comparison  of  cost,  let  us  take  a  group  of  radiator  shells  that 
were  Japanned  and  baked  in  an  electric  oven  having  a  capacity 
of  fifty-four  shells.  The  electric  current  tor  baking  three 
coats  of  japan  costs  twenty-one  cents  for  each  shell,  or  seven 
cents  per  shell  for  each  coat.  The  electric  ovens  were  re- 
placed by  an  oven  heated  with  Illuminating  gas,  and  the  gas 
cost  for  baking  the  same  three  coats  was  five  cents  per  shell, 
or  less  than  two  cents  per  coat.  The  cost  for  fuel  in  an  oil 
burning  oven  would  be  less  than  one  cent  per  shell  for  each 
coat  of  japan  with  fuel  oil  at  the  present  war  price  of  5%  cents 
per  gallon. 

A  tabulated  comparison  of  costs  between  gas  and  oil  fired 
ovens  is  illustrated  in  the  accompanying  table.  The  figures 
included  in  this  table  were  obtained  from  the  work  done  in 
the  gas  fired  ovens  operated  in  this  factory  during  the  month 
of  January,  and  also  from  the  work  done  in  the  oil  fired  ovens 
during  the  first  twenty-eight  working  days  after  they  had  been 
installed.  It  seems  probable  that  even  better  results  than 
those  shown  iu  the  table  will  be  obtained  when  the  workers 
have  had  more  e.xperience  in  handling  the  work  and  operating 
the  oil  burners.  The  saving  will  be  greater  when  fuel  oil 
returns  to  its  nominal  price,  as  the  war  price  of  5V4  cents  per 
gallon  was  used  in  this  tabulation. 

Power  Plant  and  Shipping-  Room 

One  side  of  the  shipping  room  is  shown  in  Pig.  11,  the 
japanning  outfit  being  in  evidence  at  the  far  end  and  the 
springs  hanging  from  the  trolley  waiting  for  the  craters.  The 
method  of  hanging  the  track  from  angle  irons  can  be  clearly 
seen  at  the  point  where  the  three-oven  tracks  merge  into  one, 
and  empty  spring  carriers  can  be  seen  coming  through  the 
curve  and  switches  at  this  point,  while  another  one  is  mov- 
ing through  the  doorway  on  its  return  to  the  inspector's 
benches  to  be  reloaded.  The  power  plant  that  delivers  fuel 
oil  to  the  megaphone  burners  and  produces  the  air  blast 
needed  for  its  proper  combustion  can  be  seen  in  the  center  of 
the  illustration  against  the  wall.  An  electric  motor,  a  No.  8 
air  compressor  or  blower  and  an  oil  pump  are  all  located  on 
one  bed-plate.  The  oil  pump  is  driven  by  a  chain  and  sprocket 
from  the  blower  shaft  which  is  driven  by  the  motor  through  a 
system  of  gearing.  To  shut  down  the  baking  oven,  it  is  only 
necessary  to  pull  the  switch  that  starts  the  motor;  then  the 
oil  at  the  burners  all  drains  back  to  the  storage  tank.     It  is 


unnecessary  to  caution  the  workers  to  turn  off  the  oil  before 
they  shut  down  the  blower,  as  the  plant  is  fool-proof  in  that 
respect.  Explosions  occur  from  neglect  to  turn  off  the  fuel 
oil  when  the  arrangement  is  such  that  the  blower  and  oil 
pump  are  driven  separately.  Serious  accidents,  bad  burns 
and  fires  have  resulted  from  such  explosions  but  these  are 
entirely  overcome  by  making  the  oil  pump  stop  automatically 
when  the  air  blast  ceases. 

PATCHING  CONCRETE  FLOORS 

One  of  the  principal  objections  often  raised  against  the 
use  of  concrete  finished  floors  is  the  difliculty  and  cost  of  suc- 
cessfully repairing  places  that  have  become  worn  or  damaged. 
For  best  results  it  is  usually  considered  necessary  to  cut 
down  the  worn  place  at  least  IV2  incli  into  the  unbroken 
concrete,  under-cut  the  edges,  clean  out  the  dust  and  loose 
particles  thoroughly,  wash  with  a  thin  cement  grout,  fill 
in  with  a  paste  grout  and  finally  float  to  a  level  surface  a 
mortar  of  cement  and  crushed  stone  or  gravel.  The  patch 
must  then  be  kept  moist  for  at  least  a  week  or  ten  days, 
keeping  all  traffic  off  in  the  meantime. 

W.  P.  Anderson,  president  of  the  Ferro  Concrete  Construc- 
tion Co.,  states  that  his  company  often  uses  a  method  of 
patching  concrete  floors  which  is  much  cheaper  and  requires 
far  less  time  than  that  commonly  used.  Mr.  Anderson's 
method  requires  the  use  of  a  mastic  material  made  from 
a  mixture  of  asbestos  fiber  and  rubber  gum.  This  mixture 
is  applied  with  a  trowel  after  thoroughly  cleaning  the  dam- 
aged surface.  Very  little  cutting  of  the  old  concrete  is  nec- 
essary, other  than  to  break  off  loose  particles.  The  gum 
can  be  worked  to  a  feather  edge  so  that  it  will  readily  join 
with  the  undamaged  concrete  surface  and  eliminate  the  un- 
der-cutting required  with  the  old  style  of  patch.  A  patch 
of  this  sort  can  be  opened  to  foot  traffic  within  a  few  hours 
and  to  heavy  traflic  within  a  day  or  so.  It  is  thus  possible 
to  repair  a  much-used  portion  of  a  mill  or  factory  floor  al- 
most over  night.  The  cost  varies  with  the  size  of  the  patch 
but  amounts  to  from  sixteen  to  eighteen  cents  per  square  foot. 

CORRECTION 

On  page  SS5  of  the  June  number  of  M.mhinkry.  the  twenty- 
first  line  in  the  second  column  of  the  table  reads  54  —  37  — 
0.9602959.  The  number  of  teeth  in  the  driven  gear  given 
as  37  should  read  47. 
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FACING  BOLT  HEADS  ON  A  LATHE 

The  aicompanying  illustration  shows  an  inRenious  method 
of  facing  square  or  hexagon  bolt  heads  on  a  lathe.  The  bolt 
is  held  in  a  transverse  hole  in  an  arbor  which  is  supported 
on  the  lathe  centers,  and  index  marks  are  provided  for  setting 
the  head  of  the  bolt  to  bring  its  faces  in  the  desired  relation 
to  each  other.  As  the  diameter  of  stock  bolts  is  likely  to  vary 
considerably,  a  taper  hole  is  provided  through  the  mandrel 
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to  allow  for  this  variation  in  size.  This  results  in  the  heads 
of  dift'erent  bolts  being  located  at  various  distances  from  the 
mandrel,  and  for  this  reason  the  bolt  head  is  simply  "sighted" 
on  the  index  marks  instead  of  employing  a  positive  stop  for 
locating  (liflerent  surfaces. 

It  will  be  evident  from  the  illustration  that  two  surfaces  are 
faced  at  the  same  time  by  means  of  straddle  tools,  and  the 
method  of  supporting  the  work  is  sufficiently  Arm  to  enable 
heavy  cuts  to  be  taken.  After  the  arbor  has  been  set  up  on 
the  lathe  centers,  a  bolt  is  placed  in  the  transverse  hole  and 
driven  lightly  home  by  means  of  a  lead  hammer,  the  diameter 
of  the  mandrel  being  such  that  the  point  of  the  bolt  projects 
about  'i  inch.  The  first  cut  is  then  taken,  and  when  two 
surfaces  of  the  head  have  been  faced  in  this  manner,  the 
bolt  is  released  by  striking  the  point  with  the  lead  hammer, 
after  which  the  finished  laces  are  sighted  on  the  index  marks 
in  order  to  locate  the  work  for  facing  the  next  pair  of  surfaces 
on  the  head.  It  will  be  evident  that  two  operations  complete 
the  work  on  a  square  bolt  head,  while  three  operations  are 
required  in  facing  a  hexagon  bolt  head. 

riainlleld,  N.  J.  J.  B.  MiHi-iiv 

WHERE   THE   PROOF  FAILS 

On  page  G5  of  M.vi  iiiNKUv'.-i  1I.\m>i!0(ik,  under  the  title  "Rapid 
Proof  of  Multiplication  and  Division,"  is  given  a  method  of 
proving  (he  results  of  examples  in  multiplication  by  the  digit 
system  which  is  similar  to  the  method  of  eliminating  nines 
that  I  formerly  used.  This  method  never  failed  until  one 
day  1  had  occasion  to  convert  32.25  millimeters  into  the  equiva- 
lent fraction  of  an  inch,  which  I  did  in  the  following  manner: 
0.0.3937 
32.25 


19685 

7874 
7874 
11811 

0.1358265 


It  will  at  once  be  apparent  that  the  result  of  the  preceding 
calculation  is  incorrect,  but  according  to  the  rule  for  check- 
ing the  result  given  in  M.\chi.nery's  Handbook,  we  find: 
3-f9  +  3-f7  =  22,  and  2  +  2  =  4;  3+2  +  2  +  5  =  12.  and 
1+2  =  3.     Then  3  X  4  =  12;  and  1+2  =  3. 

Carrying  through   the  same   process   for   the   result  of  the 
preceding  process  of  multiplication,  we  find:   1+3  +  5  +  8  + 
'2  +  6  +  5  =  30,  and  3  +  0  =  3.     This  indicates  a  correct  result. 
0.03937 
32.25 


19685 
7874 
7874 
11811 


1.2696S25 
Adding  the  digits  of  the  result  of  the  preceding  calculation 
which  is  correct,  we  find:  1  +  2  +  6  +  9  +  6  +  8  +  2  +  5  =  39, 
and  9  +  3  =  12,  and  1+2  =  3.  Hence,  the  method  of  check- 
ing indicates  that  both  results  are  accurate,  while  as  a  matter 
of  fact  the  first  is  incorrect. 

Brooklyn,  N.  Y.  S.  Gtodm.vx 

[The  method  given  on  page  65  of  M.\t  hixery'.s  H.k.nduook 
Is  based  upon  a  proper  arrangement  of  the  work  in  perform- 
ing the  process  of  multiplication,  and  when  the  work  is  prop- 
erly arranged  the  method  is  a  reliable  check  on  the  accuracy 
of  the  result  obtained.-  Kimtoti.I 

TRUING  JAWS  OF  SCROLL  CHUCK 
The  method  of  truing  up  the  inner  gripping  surfaces  of 
scroll  chuck  Jaws  shown  in  the  accompanying  illustration 
has  been  found  effective  and  much  cheaper,  quicker  and  more 
accurate  than  the  use  of  an  internal  grinding  attachment. 
If  the  Jaws  are  trued  up  by  an  internal  grinding  wheel,  they 
will  be  more  or  less  slack  during  the  truing  process,  and  will 
probably  run  considerably  out  of  truth  when  tightened  onto 
the  work.  In  using  the  method  shown  in  the  accompanying 
illustration,  the  live  centers  of  the  lathe  must  run  perfectly 
true,  and  must  not  project  beyond  the  inner  face  of  the  chuck 
Jaws.  The  copper  bar  .4  must  be  turned  cylindrical  for  a  few 
Inches  near  the  headstock  and  a  large  driver  must  be  attached 
to  the  tailstock.  Over  the  turned  length  of  the  bar,  carborun- 
dum powder  and  lard  oil  or  some  other  equally  good  lapping 
compound  should  be  evenly  spread,  taking  care  at  the  same 
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time  to  keep  the  compound  away  from  the  live  center.  The 
chuck  Jaws  may  then  be  tightened  so  as  to  grip  the  bar  lightly 
and  the  lathe  started  while  the  bar  is  prevented  from  turning 
by  the  driver. 

As  the  lapping  proceeds,  the  gripping  faces  of  the  Jaws  can 
be  tightened  up,  adding  a  little  kerosene  and  more  lapping 
compound  if  necessary  from  time  to  time  until  the  faces  of 
the  Jaws  have  been  properly  trued.  It  is  advisable  to  apply 
only   light   pressure   to   the  Jaws   at   first,   but   after   the  car- 
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borundum  has  been  ground  down  fine,  the  work  should  be 
finished  under  the  greatest  pressure  possible  without  abso- 
lutely gripping  the  lap.  This  is  done  to  force  the  teeth  of 
the  jaws  against  the  scroll  of  the  chuck  as  firmly  as  possible, 
so  there  will  be  no  backlash.  Care  must  also  be  taken  to  see 
that  the  copper  lap  is  held  firmly  between  the  lathe  centers. 
As  the  lap  can  withstand  considerable  pressure,  the  work 
will  be  more  accurate  than  when  a  grinding  wheel  is  used. 
Bradwardine,  Bathurst,  N.  S.  W.  R.  Gordon  Edjell 

[It  is  evident  that  a  copper  bushing  could  be  used  in  place 
of  the  solid  copper  bar  if  desired.  The  bar  could  be  of  steel 
and  the  bushing  forced  onto  one  end  and  turned  in  position, 
since  the  present  cost  of  copper  is  high. — Emroii.  | 

IMPROVEMENTS   ON   INTERMITTENT 
MOVEMENT  OF  GENEVA  WHEEL 

Inertia  is  an  important  factor  in  intermittent  motion,  espe- 
cially when  large  masses  are  involved.  In  order  to  apply 
intermittent  motion  at  all  to  such  masses,  ratchets  or  other 
devices  are  required,  and  these  cause  large  friction  losses 
without  over- 
coming in  any 
way  the  effect  of 
Inertia.  The  in- 
termittent action 
of  the  regular 
Geneva  wheel, 
which  is  efficient 
enough  for  small 
pieces,  is  im- 
practicable in 
machines  of  such 
size  that  they  re- 
quire the  move- 
ment of  large  and 
heavy  masses  un- 
der power. 

Recognizing 
this  difficulty  and 
finding  the  ne- 
cessity of  apply- 
ing an  intermit- 
tent movement, 
the  writer  found 
it  necessary  to 
use     a     Geneva 

wheel,  8  inches  diameter,  to  move  masses  weighing  over  200 
pounds  at  a  velocity  of  50  R.  P.  M.  In  this  particular  case 
the  inertia  effects  were  severe,  tending  toward  the  destruc- 
tion of  the  machine  unless  counteracted  in  some  way.  In 
order  to  provide  for  this  I  designed  the  following  device 
which  has  been  used  with  excellent  results. 


GENEVA  WHEEL 
TMRO*  =  60  — 
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Fig.  1.     Improved  Movement  applied  to  the  G 
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Di.igr.im  showing  Progressive  Movement  of  the  Geneva  Wheel 


Fig.    3.     Diagram   showing    Comparison   in    Movement   of   Regular   and 
Improved  Types  of  Geneva  Wheel  Operating  Method 

The  point  of  connection  between  the  driving  roller  and  the 
Geneva  wheel  is  placed  at  the  points  of  intersection  of  the 
lines  ,1B,  C'I>  and  EF.  GH,  as  indicated  in  Fig.  1.  The  driv- 
ing roller  is  placed  eccentrically  with  relation  to  these  points 
of  intersection,  thus  giving  to  the  driver  wheel  different  radii 
of  leverage,  which  causes  a  gradual  acceleration  from  the 
position  E  to  L,  diminishing  in  a  similar  manner  from  L  to  Jf. 
That  is  to  say,  the  speed  is  slow  at  the  beginning  of  the  move- 
ment   and    gradually    increases    up    to    the    half    cycle,    from 

that  point  dimin- 
ishing gradually 
until  the  posi- 
tion M  is  finally 
reached.  A  curve 
representing  the 
variations  in 
speeds  of  the 
Geneva  wheel 
when  arranged 
in  this  way  can 
be  seen  at  Y  in 
Fig.  3. 

In  order  that 
the  eccentric 
driving  roll  may 
make  a  complete 
revolution  dur- 
ing the  period  of 
engagement  with 
the  Geneva 
wheel,  it  must 
be  meshed  with 
a  stationary  gear 
having  a  suffi- 
cient number  of 
teeth  in  an  arc  of  60  degrees  to  produce  one  complete  revo- 
lution of  the  roll. 

In  Pig.  1,  J\'  is  the  Geneva  wheel,  0  the  driver  wheel,  P  the 
driving  roll,  Q  a  pinion  gear  attached  to  roll  P,  R  the  shaft 
bearing  of  P  and  Q,  and  S  the  spur  gear  which  is  held  in 
position  by  the  set-screws  /  on  the  bearing  T  of  the  driver 
wheel  0.  The  gear  pinion  Q  and  the  spur  gear  S  always  main- 
tain the  same  relation  radially,  and  the  Geneva  wheel  moves 
60  degrees  for  each  revolution  of  the  driver  wheel,  while  the 
pinion  and  spur  gear  run  together  in  the  ratio  of  6  to  1,  the 
pinion  having  fourteen  teeth  and  the  gear  eighty-four. 

Referring  to  the  diagram  Fig.  2,  the  pinion  and  wheel 
can  be  noted  in  their  fourteen  positions,  the  graphic  outline 
showing  the  path  of  the  roll  which  accelerates  up  to  the  center, 
diminishing  gradually  thereafter  in  the  same  proportion  until 
the  end  of  the  movement  is  completed.  A  comparison  between 
the  regular  and  improved  Geneva  movements  can  be  noted  in 
Fig.  3,  in  which  A'  represents  the  uniform  movement  obtained 
by  placing  the  driving  roll  concentric  with  the  pinion,  operat- 
ing at  a  uniform  radius,  and  y  represents  the  eccentric  driving 
roll  working  at  a  variable  radius.  In  working  out  this  dia- 
gram, the  line  ///  has  been  considered  as  representing  a  cycle 
of  the  driving  roll  in  an  arc  of  60  de.erees,  alternating  from 
0  to  14  as  shown  by  the  position  of  each  one  of  the  fourteen 
teeth  of  the  pinion  in  the  driving  roll  during  its  complete  cycle 
of  360  degrees.  The  principles  involved  in  the  mechanism  de- 
scribed may  be  applied  to  many  other  cases  where  rapidity  of 
movement  and  freedom  from  shocks  are  essential. 

New  York  City.  F.  P.  Ampudia 
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VARIATIONS  OF  PEAUCELLIER  MOTION 

The  inveritiiiii  of  thetxait  straight  line  inotidu  liy  I'eaucellier, 
an  officer  of  the  French  army,  gave  an  impulse  to  the  study 
of  the  geometry  of  the  straight  line  and  circle;  and  students 
of  modern  geometry  were  not  slow  to  recognize  the  value  of 
this  linkage  as  an  illustration  of  the  principle  of  inversion. 
The  value  of  the  mechanism  in  guiding  a  moving  piece  along 
a  rectilinear  path  was  at  once  apparent  to  the  mechanical 
engineer;  but  it  was  reserved  for  the  mathematician  to  dis- 
cover the  underlying  principles  of  this  combination  of  links. 

Fig.  1  represents  the  arrangement  of  the  Peaucellier  linkage. 
It  is  composed  of  seven  links  moving  about  two  fixed  centers 
of  motion  A  and  IS.  The  four  equal  links  E  form  a  rhombus; 
the  links  /•'  are  equal;  and  the  center  li  is  midway  between 
.1  and  ('.    If  the  point  D  be  moved  in  the  direction  of  the  ar- 
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Fig.    1.     Arrangcmont   of    Foauccllicr   Linkage   for   Straight   Lino   Motion 

rows,  it  is  a  simple  demonstration  in  geometry  to  prove  that 
it  will  be  constrained  to  move  in  the  straight  path  h'li". 
which  is  perpendicular  to  the  line  of  centers  ABCD.  This 
may  be  tested  experimentally.  The  locus  of  the  point  C  is 
the  circumference  AC'C;  and  the  locus  of  (1  and  G'  is  the 
arc  described  with  the  radius  F.  If  the  center  line  of  the 
links  /•/'  and  F  be  assumed  in  any  position  such  as  AC'D' 
it  will  be  found  that  the  rhombus  whose  sides  represent  the 
length  of  the  links  E  takes  the  position  shown  In  the  drawing. 
In  Fig.  1  the  centers  A  and  B  are  external  to  the  links  E. 


Tig.  3.     A  Third  Arrangement  of  Peaucellier  Straight  Liac  ICo 


A  variation  of  the  linkage  is  shown  in  Fig.  2,  in  which  the 
centers  A  and  B  are  within  the  rhombus.  The  links  F  are 
equal;  and  center  B  is  midway  between  .1  and  C  as  in  Fig.  1. 
The  corresponding  links  and  points  in  the  figures  are  labeled 
with  the  same  letters;  and  it  may  be  shown  experimentally 
that  the  point  U  is  compelled  to  move  in  a  straight  line  per- 
pendicular to  the  line  of  centers  CBAD. 

Fig.  3  shows  another  variation.  On  one  side  of  the  centers 
.1  and  B  are  the  two  equal  links  E,  and  on  the  other  side  two 
equal  links  />",  which  in  each  case  form  one-half  of  a  rhombus 


Tig.  4.     Diagram  showing  Principle  of  Ope 
m  Fig.  3 
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which  is  completed  by  the  dotted  lines.  The  equal  links  F 
are  divided  at  A  into  segments  which  are  in  the  same  pro- 
portion as  E:E'.  The  geometry  of  this  arrangement  of  links 
is  shown  in  Fig.  4.  While  the  point  D  moves  in  the  direction 
of  the  arrow  .1,  n'  moves  in  the  opposite  direction  .4". 
Hartford,  Conn.  Fkkukkic  R.  Ho.ney 


TURNING  TAPER  FITS 
When  using  a.  compound  rest  to  turn  the  taper  fit  in  a 
piston  and  the  correct  taper  has  been  obtained,  the  next  step 
is  to  remove  the  work  fi>Jin  the  lathe  and  put  the  piston  rod 
in  place  to  see  how  it  fits.  Suppose  it  happens  that  the  rod 
fails  to  go  "home"  by  '._.  inch;  the  method  of  procedure  is  as 
follows:  Put  the  piston  back  in  the  lathe  and  set  the  tool 
so  that  it  Just  scrapes  at  the  end  of  the  taper:  next  run  the 
tool  back  7/16  inch  with  the  compound  rest  and  then  run 
the  carriage  forward  the  same  amount.  After  this  has  been 
done,  a  finishing  cut  is  taken  without  having  used  the  cross- 
feed  handle,  and  the  amount  of  metal  removed  is  such  that 
the  rod  will  come  within  about  1  16  inch  of  the  desired  posi- 
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tion.  It  can  then  be  driven  into  place  to  secure  a  tight  fit. 
For  cases  where  the  rod  fails  to  enter  by  any  other  amount, 
the  adjustment  made  with  the  compound  rest  will  be  in  direct 
proportion,  the  idea  being  to  leave  a  final  1/lG  inch  for  the 
piston  rod  to  be  driven  in  to  insure  obtaining  a  tight  fit. 
Toronto,  Ont.,  Canada.  Thomas  Mason 


GRINDING  NARROW  PARALLEL  STRIPS 

Recently,  while  I  was  walking  through  the  shop,  my  atten- 
tion was  drawn  to  a  method  of  finishing  the  edges  of  narrow 
parallel  strips  on  a  surface  grinder.  This  consisted  of  stack- 
ing a  number  of  blanks  together  and  securing  them  with 
solder  run  along  the  ends,  thus  allowing  the  edges  of  several 

pieces  to  be  ground 
at  one  time.  In  ad- 
dition to  s  av  i  n  g 
time,  this  method 
allows  the  work  to 
be  turned  over  and 
ground  on  the  op- 
posite edges  with 
the  assurance  that 
the  two  ground 
edges  of  each  strip 
will  be  parallel. 
What  struck  me 
most  forcibly  was  the  fact  that  one  of  the  first  jobs  I  ever 
did  on  a  surface  grinder  was  similar  to  this  one.  I  had  to 
grind  200  pieces  and  did  them  one  at  a  time,  which  was  a 
very  tedious  piece  of  work.  The  thought  that  occurred  to 
me  was  this:    If  the  present  method  represents  common  prac- 


Fig.   1.     Strip  that  had  Edges  ground  Parallel 


Strips    with    Solder    while 

tice,  why  did  not  my  foreman  tell  me  about  it  when  he  as- 
signed  me  to   that   surface   grinding  job  several   years   ago? 
Sekvkr 

REMOVING   CHIPS    FROM   TAPPED    HOLES 

While  erecting  or  repairing  machinery  it  is  sometimes  neces- 
sary to  clean  the  chips  out  of  tapped  holes,  and  the  deeper 
and  smaller  the  hole,  the  more  difficult  it  becomes  to  remove 
the  chips.  A  very  simple  way  of  doing  this  is  to  have  among 
your  tools  an  old  rat-tail  file  about  i',  or  5/16  inch  in  diameter, 
which  has  been  strongly  magnetized  so  that  when  the  file  is 
inserted  in  the  hole  all  the  chips  will  cling  to  it.  In  addition 
to  its  use  for  removing  chips,  this  will  be  found  quite  a  handy 
tool  for  picking  up  nuts,  screws  or  washers  which  have  been 
dropped  into  places  where  it  is  hard  to  get  at  them.  If  neces- 
sary, the  file  may  be  lowered  on  a  string  to  reach  places  which 
would  otherwise  be  inaccessible.     Where  such  a  file  is  used. 


however,  care  must  be  taken  to  keep  it  away  from  other  tools 
to  prevent  them  from  becoming  magnetized.  For  this  purpose 
I  took  a  round  piece  of  wood  and  drilled  a  hole  in  it  of  suitable 
size  to  receive  the  file.  Reference  to  the  Illustration  will  make 
it  evident  that  this  case  is  virtually  a  wooden  bottle  being  pro- 
vided with  a  cork  to  keep  the  file  in  place. 
South  Orange,  X.  J.  Wu.i.iam  Phii.ip 


IMPROVEMENT   IN   WRENCH   DESIGN 

Despite  their  e.xperience  in  the  manufacture  of  S  wrenches, 
there  are  still  some  manufacturers  of  these  tools  who  persist 
in  machining  the  openings  with  square  corners.  It  will  be 
obvious  to  any  skilled  mechanic  that  making  a  wrench  open- 
ing of  the  form  shown  by  the  full  lines  reduces  the  strength 
to  an  unnecessary  extent,  because  more  than  the  required 
amount  of  metal 
has  been  cut  away. 
The  opening  must 
be  made  deep 
enough  so  that  op- 
posite flats  of  a  hex- 
agon nut  may  be  en- 
gaged by  the  jaws, 
but  this  result 
may  be  obtained 
with  an  opening  of 
a  form  shown  by 
the  dotted  lines, 
and  such  a  wrench 
will  possess  con- 
siderably greater 
strength  than  one 
with  square  cor- 
ners.    N.  G.  N'f.au 


Wrench   with    Improved    Form    of    Open 


COVER  FOR  MICROMETER  SPINDLE 
AND  ANVIL 
In  common  with  many  other  mechanics  who  frequently 
have  occasion  to  use  a  micrometer,  I  always  carry  one  of  these 
tools  with  me,  and  have  noticed  that  when  I  have  to  use  it 
there  is  likely  to  be  more  or  less  grit  between  the  anvil  and 
spindle,  making  it  necessary  to  clean  off  these  surfaces  before 
proceeding  with  my  work.  Occasionally  the  spindle  becomes 
jammed  down  on  the  anvil  in  some  mysterious  way,  and  when 
this  difficulty  is  encountered  I  usually  find  that  the  microme- 
ter is  "out"  about  0.00025  inch,  which  makes  it  necessary  to 
"set    up"    the    spindle   before   the   tool    can    be   used.      These 


*l=TO  SUIT  MICROMETER  SPINDLE 
i  =  «-H  0.015  1^CM 


Cover   for   Micrometer   Spindle    and    Anvil,    with   Cork   Pad   to   prevent 
jamming  Spindle  down  onto  Anvil 
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troubles  not  only  result  in  loss  of  time,  but  they  also  impair 
the  accuracy  of  the  tool. 

The  attachment  shown  in  the  accompanying  illustration  en- 
tirely does  away  with  annoyance  from  these  causes,  and  it  is 
so  simple  and  easily  made  that  it  should  be  found  of  value  by 
many  mechanics.  It  is  made  of  a  piece  of  brass  or  co»per 
rod  bored  to  a  nice  push  fit  on  the  micrometer  spindle  and 
turned  down  on  the  outside  to  a  diameter  approximately  O.Olo 
inch  greater  than  the  bore,  so  that  the  shell  may  be  as  thin 
as  it  is  practicable  to  make  it.  After  this  work  has  been  com- 
pleted, a  piece  from  5/16  to  3/8  inch  in  length  is  cut  off  and 
finished  on  each  end. 

.Next  cut  a  disk  of  cork  about  1/lG  inch  thick,  which  is 
pressed  into  the  tube  as  shown  at  A;  this  disk  should  be  a 
close  fit  in  the  tube  and  located  about  1/16  inch  from  the 
anvil  end.  If  the  spindle  fits  properly  into  the  bore  of  the 
tube,  the  application  of  a  little  oil  will  effectively'prevent  the 
contact  surfaces  of  the  micrometer  from  being  damaged  by 
grit  or  moisture;  and  the  elasticity  of  the  cork  will  prevent 
the  micrometer  thread  from  being  strained  through  Jamming 
the  spindle  down  on  the  anvil.  An  advantage  of  this  device 
is  that  it  affords  adequate  protection  and  still  leaves  the  mi- 
crometer ready  for  instant  use  without  making  the  tool  ap- 
preciably heavier. 

Plainfield,  N.  J.  J.  B.  Mi  lU'iiv 


IMPROVEMENT  IN  LATHE  CENTERS 
The  illustration  shows  a  method  of  grinding  lathe  centers 
to  facilitate  the  subsequent  work  of  lining  them  up.  At  the 
time  the  taper  shank  is  ground,  part  A  which  projects  beyond 
the  spindle  is  also  ground  straight  and  parallel  on  both  the 
head  and  tail  centers;  and  care  is  taken  to  have  the  diameter 
of  this  cylindrical  portion  exactly  the  same  on  both  centers. 

Then  to  line  up  the 
centers,  an  indi- 
cator or  a  tissue 
paper  feeler  is  first 
applied  to  the  head 
center,  after  which 
the  carriage  is  run 
over  to  bring  the 
indicator  into  con- 
tact with  the  tail  center  so  that  it  may  be  adjusted  to  line  up 
properly  with  the  center  in  the  headstock. 

Jersey  City,  N.  J.  Don.vld  B.\kku 


Lathe    Contor    with    Cylindrical    Soctii 
facilitate  lining  up  Headstock  a 
Tailstock  Centers 


COVERING   A   CONE   PULLEY   WITH 
LEATHER 

Every  machine  shop  that  does  a  Kcneral  business  occasion- 
ally has  a  piece  of  work  come  in  which  taxes  all  the  resources 
of  the  concern.  A  short  time  ago  one  of  these  jobs  came  into 
our  shop,  and  as  it  was  somewhat  puzzling  and  required  some 
study  in  order  to  work  it  out,  it  may  be  possible  that  the 
solution  will  help  someone  else  out  of  a  similar  predicament. 

We  had  a  plain  wooden  cone  pulley  to  cover  with  leather 
in  order  to  keep  a  belt  from  slipping  on  it.  This  looks  like  a 
simple  enough  problem  at  first  glance,  and  it  seemed  simple  to 
me  when  I  first  attempted  it,  but  as  a  matter  of  fact  it  did 
not  prove  to  be  as  easy  as  it  looked..  The  pulley  in  question 
was  about  1  foot  long  and  1  foot  in  diameter  at  the  large  end. 
I  was  given  a  helper  and  told  to  go  ahead  with  the  work. 
I  knew  that  a  pattern  could  be  laid  out  that  would  cover  the 
I)Ulley  without  trouble,  but  when  it  was  laid  out  on  paper 
as  shown  at  .1  in  the  accompanying  illustrajion,  it  was  ap- 
parent that  a  great  deal  of  material  would  be  required.  The 
helper  said  that  he  guessed  it  would  take  a  whole  side  of 
leather  and  that  there  would  be  considerable  dilliculty  in  get- 
ting the  superintendent  to  O.  K.  the  bill.  My  next  thought 
was  that  perhaps  I  might  be  able  to  get  a  strip  of  narrow 
belting  and  wind  it  tightly  around  the  pulley  and  fasten  it 
with  tacks  and  glue,  so  that  it  would  look  something  like  U 
in  the  illustration. 

Wo  finally  got  hold  of  a  piece  of  wide  belting,  the  only  thing 
of  the  kind  which  we  could  find  around  the  shop  that  seemed 


anywhere     nearly 

suitable  for  the  job, 

and  started  on  the 

work.    At  first  there 

didn't    seem   to   be 

any   good    way   out 

of'  it,    but    after    a 

little  experimenting 

we  got  some  heavy 

paper  and  cut  it  to 

the  same  width  as 

the    belting,     and 

tacked   it   onto   the 

pulley  a  little  piece 

at  a  time  until  we 

covered   the   entire 

surface    as    shown 

at  C.    After  this  It 

was  not  a  difficult 

matter    to    cut    the 

belt  to  fit  from  the 

paper  patterns.  The  pieces  were  then  glued  and  tacked  in  place 

one  at  a  time.    When  dry  and  trimmed  up,  the  pulley  made  a 

very  good  appearance  iadeed. 

From  the  experience  gained  on  this  one  matter,  the  writer 
has  seen  tli«  folly  of  expressing  an  opinion  before  taking  up  a 
problem  pretty  carefully.  The  cone  pulley  was  lagged  in  a 
satisfactory  manner,  but  this  point  was  of  less  importance 
than  the  realization  that  it  is  unwise  to  jump  at  a  conclusion. 

Fr.\nk  McPhtrson 


Diasram    showing   Method    of    coTerloff   Cooe 
Pulley    nitb   Leather 


CHUTE  FOR  AUTOMOBILE  BODIES 
A  labor-saving  type  of  chute  is  used  in  the  factory  of  a 
well-known  automobile  body  manufacturer  for  transferring 
bodies  in  a  partly  finished  condition  to  the  floor  below,  where 
they  are  completed  ready  for  shipment.  A  hole  is  cut  in  the 
floor  through  which  the  bodies  are  slid  down  a  wooden  chute 
covered  with  steel  that  is  set  at  an  angle  of  approximately  45 
degrees.  The  chute  is  slightly  curved  at  the  bottom  to  avoid 
shock  that  would  otherwise  occur  when  the  body  strikes  that 
point ;  and  the  bottom  of  the  chute  is  located  30  inches  from 
the  floor  level  so  that  the  bodies  will  slide  onto  trucks  which 
are  used  to  move  them  around  during  the  performance  of 
final  operations  in  the  process  of  manufacture.  While  on  the 
upper  floor  of  the  factory,  the  bodies  are  pulled  around  on  a 
small  roller  fastened  to  a  block  .1  which  falls  into  the  recess 
provided  for  that  purpose  when  the  body  is  tilted  up  ready 
to  slide  down  the  chute.  A  rope  is  secured  to  the  rail  on  the 
body  and  the  brake  that  controls  the  counterbalanced  windlass 
allows  the  body  to  slide  down  easily.  When  the  body  has 
reached  the  bottom  of  the  chute,  a  clamp  is  released  and  the 
rope  is  wound  up  automatically. 
Two    ordinary    llneshaft    hangers    are    set    up    with    about 


Chute  for  tranaferrinc   AutomobUe   Bodies   to   Lower  Floor  of   Factory 
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i  feet  of  shafting 
between  them; 
fastened  on  this 
shafting  there  are 
two  pulleys,  one 
of  which  is  18 
inches  in  diame- 
ter and  one  iVi 
inches  in  diame- 
ter. The  rope  that 
attaches  to  the 
body  is  wound 
around  the  large 
pulley  and  a  coun- 
terweight rope  is 
carried  on  the 
small  pulley.  The 
c  ounter weight 
weighs  just  a  little 

less  than  the  body,  allowing  it  to  slide  down  the  chute  with- 
out the  speed  being  accelerated  too  rapidly;  and  the  action 
of  tills  counterweight  also  causes  tlie  rope  to  be  automatically 
wound  up  after  it  is  released  from  the  work.  A  brake  drum 
which  controls  the  downward  movement  of  the  body  can  be 
set  to  stop  it  at  any  desired  point;  to  operate  this  device,  the 
brake  is  released  by  pulling  down  on  rope  B,  ■^hich  allows 
the  rope  to  unwind  from  the  large  pulley  and  drop  the  auto- 
mobile body  down  the  chute.  When  this  chute  is  not  in  use 
the  trap  door  is  closed  and  locked;  and  a  hand-rail  is  provided 
on  all  sides  to  prevent  anyone  slipping  through.       AfTO  Craft 
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ECCENTRICITY   TESTING   DEVICE   FOR 
SHELL  FORGINGS 

One  of  the  pitfalls  into  which  many  shell  manufacturers 
have  fallen  to  a  greater  or  less  degree  is  the  expending  of 
useless  work  on  forgings  that  are  so  far  out  of  round  that 
when  it  comes  to  the  finish-machining  they  will  not  "clean 
out."  This  trouble  is  due  to  the  poor  alignment  of  the  forging 
tools  from  wear  or  improper  setting. 

The  usual  method  of  testing  these  forgings  is  to  center  the 
solid  end,  and  mount  the  open  end  of  the  trimmed  forging 
on  a  cone  center;  the 
shell  is  then  checked 
when  the  roughing  cut 
is  taken.  It  is  obvious 
that  by  this  method 
considerable  work  is 
expended  on  every 
forging,  whether  it  is 
true  or  not,  and  this 
cutting  off  to  length, 
centering  and  turning 
wastes  valuable  time, 
if  the  shell  is  badly 
eccentric. 

The  accompanying 
illustration  shows  a 
forging  testing  device 
that  has  worked  out 
satisfactorily  in  one  of 
the  largest  shell  man- 
ufacturing shops.  It 
consists  of  a  non- 
rotating  arbor  that  is 
supported  in  a  hori- 
zontal position  by 
means  of  the  stem 
end  at  the  left.  Sup- 
ported from  the  rear 
end  Of  the  arbor  is  an 
arm  that  carries  a 
spring  plunger  gage 
passing  through  a 
block  and  contacting 
with  the  shell  forging. 


The  end  of  the 
arbor  is  rounded 
to  strike  the  bot- 
tom of  the  powder 
pocket.  A  gaging 
pin  on  the  upper 
side  of  the  arbor 
near  the  front  end 
and  a  gaging  ring 
at  the  rear  end 
support  the  shell 
centrally.  The 
shell  is  rotated  by 
hand  and  any  ec- 
centricity is  trans- 
m  i  1 1  e  d  to  the 
plunger  gage.  The 
upper  end  of  the 
plunger  gage  is 
fitted  with  a  pair  of  adjustable  flanges,  one  of  which  acts  as  a 
check-nut  for  the  other.  The  upper  flange  is  so  set  that  when 
gaging  the  lowest  permissible  point  on  the  shell,  the  flange 
will  be  flush  with  the  top  surface  of  the  gaging  block.  There- 
fore, whenever  the  flange  drops  below  the  top  surface  of  the 
block,  the  operator  knows  he  has  a  defective  forging  on  the 
arbor  and  it  is  rejected. 

The  fixture  is  handled  very  rapidly,  and  an  operator  can 
gage  many  more  shells  than  would  be  possible  if  these  had 
to  be  mounted  on  centers  previous  to  the  actual  testing.  In 
addition,  the  forging  may  be  tested  before  any  work  is  done  on 
the  shell,  and  if  it  is  eccentric  it  is  thrown  out  at  once  without 
the  expenditure  of  any  labor  upon  it.  C.  L.  L. 


for  testing  Shell  Forgings 


TABLE    OF   FRACTIONAL   EQUIVALENTS 
TO  NEAREST   SIXTY-FOURTHS 

Designers  frequently  have  to  reduce  decimals  to  the  nearest 
1/64  inch,  and  the  accompanying  table  was  developed  to  facili- 
tate doing  this  work.  Its  use  does  away  with  all  guesswork 
and  danger  of  mistakes.  For  instance,  suppose  it  is  required 
to  reduce  0.333  inch  to  the  nearest  64th;  by  referring  to  the 
table,  we  find  21/64  to  be  the  required  value.     It  will  be  seen 

that  there  are  two 
decimal  values  after 
each  fraction;  the  one 
directly  opposite  the 
fraction  is  its  decimal 
equivalent;  and  in  the 
third  column,  between 
each  two  decimal 
equivalents,  is  given 
the  mean  of  these  two 
values.  This  makes  it 
an  easy  matter  to  de- 
termine rapidly  the 
fractional  equivalent 
of  any  given  decimal 
to  the  nearest  1/64 
inch.  The  use  of  the 
table  will  be  made 
clear  by  solving  an- 
other problem.  Sup- 
pose it  is  required  to 
find  the  value  of 
0.701341  inch  to  the 
nearest  64th.  Refer- 
ence to  the  table  will 
make  it  evident  that 
this  value  comes  be- 
tween 0.695313  and 
0.703125  inch,  so  that 
45/64  inch  is  found 
to  be  the  desired  re- 
sult. 
Samitx  Kauffmax 

Table  of  Fractional  Equivalents   to   Nearest   Sixty-fourths  Philadelphia.  Pa. 
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1  0.585938 

0.836938 

0.09375 

0.34375 

0.69375    1 

0.84376 

0.101563 

0.351663 

1  0.601563 

0.851563 

0.109376 

0.359375 

0.609375  1 

0.859376 

0.117188 

0.367188 

1  0.617188 

0.867188 

0.125 

0.375 

0.625       1 

0.875 

0.132813 

0.382813 

1  0.632813 

0.882813 

0.140625 

0.390625 

0.640C25  1 

0.890625 

0.148438 

0.398438 

1  0.648138 

0.898438 

0.15625 

0.40625 

0.G5625    1 

0.90625 

0.164063 

0.414063 

1  0.664063 

0.914063 

0.171875 

0.421875 

0.671875  1 

0.921875 

0.179688 

0.429688 

1  0.679688 

0.929688 

0.1875 

0.4375 

0.6875      1 

0.9S75 

0.195313 

0.4.15313 

1  0.695313 

0.945313 

0.203125 

0.453125 

0.703125  1 

0.953125 

0.210938 

0.460938 

1  0.710938 

0.960938 

0.21875 

0.46875 

0.71875    1 

0.96876 

0.226663 

0.476563 

1  0.726663 

0.976563 

0.234375 

0.484375 

0.734375  1 

0.984375 

0.242188 

0.492188 

1  0.742188 

0.9921SS 

0.25         1 

0.6           1 

0.75 

1.     :          II 
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EMERY   CLOTH   HOLDER 

A  friend  of  mine  recently  developed  a  handy  method  of 
holding  emery  cloth  and  has  given  nie  permission  to  pass 
the  idea  along  to  readers  of  Machi.nebv.     It  is  very  simple 


EMERr 

BEFORE  CLAMPrNO^^^^^    -^^^^v  /  ^'■*^^" 

CLAMP  CLOSED 

— — r 

"I'/i" 

Z^^^^^^^ 

^F 

1 

.  CLOCK                                  Uarhifiriy 

Block  with  Quick-acting  Clamps  for  holding  Emery  Cloth 

and  is  clearly  shown  in  Uie  acfonipanying  illustration.  Take 
a  block  of  wood  of  about  the  dimensions  illustrated — although 
the  size  will  naturally  depend  upon  the  nature  of  the  work — 
and  instead  of  tacking  the  emery  cloth  on  this  block,  secure 
it  in  place  by  means  of  bent  wire  damps  at  each  end.  The 
emery  cloth  must  be  about  1 '/j  inch  longer  than  the  wood, 
so  that  it  may  be  turned  down  at  the  ends  and  overlapped 
sufficiently  to  be  held  in  place.  The  emery  cloth  may  be 
(luickly  removed  when  worn  and  a  new  piece  substituted  In 
its  place.  N.  G.  Near 


CLAMP  BUSHING 

The  clamp  bushing  for  drill  jigs,  shown  in  the  accompanying 
illustration,  occupies  no  more  space  than  the  screw  type  of 
bushing,  and  has  many  features  which  commend  it  to  the 
favorable  attention  of  tool   designers.     This  bushing  is  fully 


?$?$y?^  j^yyy^" 


_r^L±i.^.^ 


g=^ 


] 


Compact   Type  of  Cla 


be    operated    by    Hand 


US  efficient  as  the  lever-operated  type,  which  often  cannot  be 
used  because  of  the  amount  of  space  which  it  occupies.  It 
will  be  evident  that  a  lining  bushing  .1  is  provided,  which  has 
a  collar  at  its  lower  end  to  prevent  it  from  being  pulle<l 
through  the  body  of  the  drill  jig  when  bushing  B  is  forced 
onto  the  work  by  tightetiing  knurled  nut  C.  Thrust  collar  D 
is  fastened  to  drill  bushing  li  by  small  dog-pointed  set-screws, 
and  serves  as  a  bearing  for  nut  C  when  raising  bushing  B 
out  of  the  work.  Four  spanner  wrench  holes  are  drilled  in 
nut  ('  to  provide  for  the  use  of  a  wrench  when  more  pressure 
is  reiiuired  to  hold  the  work  than  can  be  provided  by  the 
knurled  hand  grip;  and  when  so  desired,  the  nut  may  be 
made  hexagon  shaped  and  operated  by  an  ordinary  wrench. 
Cleveland,  Ohio.  R.  .1.  Km  sr 


MAKESHIFT  TAPER  REAMER 
We  had  to  ream  a  tapered  hole  on  a  rush  job.  and  when  the 
supply  room  was  called  upon  for  a  reamer  to  handle  the  work 
it  was  found  that  the  required  tool  was  not  in  stock.  There 
was  just  one  No.  7  B.  &  S.  taper  hole  to  be  reamed  in  a  steel 
part,  and   it   was  out   of  the  question   to  spend   time  waiting 


for  a  reamer  to  do  the  work.  Accordingly,  we  made  a  make- 
shift tool  out  of  an  old  file  and  secured  very  satisfactory  re- 
sults, both  as  regards  fit  and  finish. 

In  making  this  special  reamer  the  tapered  end  of  an  old 
8-inch  flat  file  was  used;  sides  A  and  edges  B  were  roughed 
out  by  hand  on  a  grinding  wheel,  after  which  the  tool  was 
clamped  in  a  vise  on  the  shaper  to  enable  edges  B  to  be  ground 
straight  and  true.  An  electrically  driven  toolpost  grinder  was 
mounted  in  the  clapper  box  to  provide  for  handling  this  opera- 
tion; and  after  the  grinding  had  been  finished,  the  tool  was 
sharpened  with  an  oil-stone  to  obtain  a  keen  edge  and  accurate 
finish.  The  tool  was 


completed    in    less 
than  an  hour. 

The  accompany- 
ing illustration 
shows  how  this 
reamer  was  applied 
to  the  work;  the 
file  was  left  long 
enough  at  the  back 
end  to  be  engaged 
by  a  wrench,  and 
teed  was  provided 
by  the  tailstock 
spindle.  Soft 
wooden  supporting 
wedges  were  driven 
in  between  the 
sides  of  the  reamer 
and  the  steel  bushing  to  provide  firm  support,  and  while  in 
use  the  tool  was  flooded  with  oil.  As  previously  mentioned, 
the  results  obtained  were  very  satisfactory,  the  surface  of  the 
reamed  hole  being  as  smooth  as  glass  and  the  taper  quite 
accurate.  C.  T. 


Makefbift  Taper  Beamer  for  t7»«  on  Bepair  Job 


METHOD  OF  REPLACING  SMALL  PULLEYS 
During  the  past  eight  or  nine  years  I  have  been  employed 
in  machine  shop  work;  and  in  repairing  small  pulleys  which 
have  been  broken,  such  as  motor  pulleys  and  the  pulleys  on 
emery  wheel  mandrels,  I  have  obtained  satisfactory  results 
by  turning  the  two  hubs  A  from  cast  iron  and  shrinking  onto 
them  a  piece  of  "double-strength"  steel  pipe  B  of  the  desired 
size  for  the  pulley. 
After  this  part  of 
the  work  has  been 
completed,  I  start 
at  the  center  of  the 
piece  of  pipe  and 
turn  a  taper  to  first 
one  edge  and  then 
the  other  in  order 
to  form  the  re- 
quired crown  on 
the  pulley.  One  of 
the  first  pulleys 
which  I  made  in 
this  way  has  been 
In  constant  use  for 
a  little  more  than 
three  years,  and  is 
giving  just  as  good 
service  as  the  one  which  It  replaced.  A  pulley  can  be  made 
by  this  method  in  a  very  short  time,  and  saves  waiting  for  a 
casting  to  be  made  or  ordering  a  pulley  from  an  outside  concern. 
Anamosa,  Iowa.  Aijiert  Parkix 

•  •  • 
A  plain  knee  type  milling  machine  with  attachmenU  will 
do  all  that  a  universal  machine  can  do  and  is  a  simpler 
and  stirrer  machine.  The  swiveling  table  of  the  universal 
type  is  limited  to  an  adjustment  of  about  50  degrees  each 
side  of  the  right-angle  position,  whereas  a  swiveling  vertical 
attachment  may  be  set  at  any  angle.  Many  concerns  buy 
universal  machines  when  they  could  use  the  plain  type  with 
attachments  and  have  a  better  machine  tor  ordinary  work. 
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HOW  AND  WHY 


QUESTIONS    ON    PRACTICAL 

SPECIFYING  HOLE  SIZES 
A.  R.  H. — There  is  a  difference  of  opinion  between  the 
drafting-room  and  the  factory  on  the  following  question:  The 
drafting-room  practice  is  to  specify  a  reamed  hole  thus:  "One- 
inch  ream";  the  factory  practice  is  to  use  a  standard  one-inch 
plug  gage  to  size  the  hole.  Is  the  factory  right  in  using 
the  gage? 

A.— We  believe  that  the  drafting-room  should  merely  specify 
the  size  of  holes  that  can  be  expressed  in  whole  numbers  and 
common  fractions  and  leave  the  factory  free  to  use  standard 
plug  gages  to  size  the  holes.  If  the  drafting-room  specifies  a 
one-inch  hole,  it  is  up  to  the  factory  to  mal^e  this  hole  one 
inch  diameter,  and  there  is  no  better  means  of  determining 
the  size  of  the  hole  than  to  test  it  with  a  one-inch  standard 
plug  gage.  

DIES  FOR  CUTTING  PAPER  AND  LEATHER 

J.  K. — I  have  seen  many  dies  for  cutting  paper  and  leather 
made  with  sharp  edges,  while  the  punch  was  made  with  a 
square  face.  Recently,  however,  I  saw  a  die  for  cutting  paper 
that  worked  successfully,  having  a  square  face  the  same  as 
the  punch.  Will  you  kindly  tell  me  if  this  is  coming  to  be 
common  practice? 

A. — Dies  with  square  cutting  faces  are  being  used  success- 
fully for  cutting  paper,  cardboard  and  leather.  It  is  necessary 
to  have  a  close-fitting  punch  and  to  keep  the  dies  sharp.  With 
a  properly  fitted  punch  and  sharp  die  the  resistance  to  cutting 
is  no  greater  with  a  square-face  die  than  with  the  old  type  of 
sharp-face  die.  The  square-face  die  has  a  longer  life,  is  simpler 
to  make  and  less  likely  to  be  damaged  in  use. 


/U.JKCTS    OF    GENERAL    INTEREST 

CHROMATIC  SCALE    PROGRESSION 

A.  B.  H. — What  is  the  chromatic  scale  progression  of  speeds 
in  machine  tools,  and  how  does  the  chromatic  scale  progres- 
sion differ  from  the  ordinary  geometrical  progression  ratios 
of  speeds? 

A. — The  so-called  chromatic  scale  progression  of  speeds  is 
merely  a  special  form  of  geometrical  progression  in  which 
the  ratio  is  1.4142,  the  square  root  of  2.  If  this  ratio  is  too 
high,  then  1.189  (the  square  root  of  1.4142  or  the  fourth  root 
of  2)  is  used  instead.  The  advantage  of  the  chromatic  scale 
progression  is  that  in  the  series  the  ratios  2,  4,  8,  16,  32,  etc., 
appear.  This  makes  it  possible  to  have  the  back-gears  of  a 
lathe  that  is  geared  in  the  chromatic  progression  in  an  even 
ratio,  such  as  8  to  1.  This  is  advantageous  when  quick-pitch 
screws  are  to  be  cut  and  the  lathe  is  so  arranged  that  the 
back-gears  can  be  thrown  in  so  as  to  drive  the  spindle  while 
the  lead-screw  is  driven  direct  from  the  cone  pulley. 


UNIT   OF   ACCELERATION 

A.  J.  C. — Why  do  some  writers  express  acceleration  as  feet 
per  second  and  others  as  feet  per  second  per  second?  Which 
is  right? 

A. — Acceleration  may  be  defined  as  increase  (or  decrease)  of 
velocity  in  a  unit  of  time.  If  the  unit  of  time  for  velocity  is 
one  second  and  the  unit  of  space  is  one  foot,  then  tlie  unit 
of  velocity  is  one  foot  in  one  second,  or  one  foot  per  second. 
If  the  unit  of  time  for  acceleration  is  also  one  second,  then 
the  unit  of  acceleration  is  one  foot  per  second  in  one  second, 
or  one  foot  per  second  per  second.  If  the  unit  of  velocity  were 
one  mile  per  hour  and  the  unit  of  time  for  acceleration  were 
one  second,  then  the  unit  of  acceleration  might  be  written  one 
mile  per  hour  per  second.  It  is  customary  to  use  the  same 
unit  of  time  for  both  velocity  and  acceleration;  hence,  some 
authors  write  the  unit  of  acceleration  as  one  foot  per  second", 
or  as  abbreviated,  1  ft.  per  sec.^  J.  J. 


LIMITS   OF   CYLINDER   AND   PISTON 
VARIATIONS 

R.  E.  N. — Perhaps  some  reader  of  Mai  iiinkhy  will  be  able  to 
advise  what  is  considered  standard  practice  with  reference  to 
the  limits  of  steam  pistons  and  cylinders.  Pistons  are  seldom 
made  an  exact  fit  in  the  cylinders,  and  the  cylinders  are  seldom 
bored  perfectly  round  and  cylindrical.  What  are  the  maxi- 
mum and  minimum  limits  in  diameter  for  a  piston  of  the 
following  sizes:  3,  4,  B,  6,  7,  10,  12,  14,  16,  18,  20,  22,  24 
26,  28.  30,  36,  42  and  48  inches  diameter?  What  is  the  per- 
missible distortion  of  steam  cylinders  corresponding  to  the 
foregoing  piston  sizes?  The  character  of  the  engine,  no  doubt, 
makes  some  difference  in  the  permissible  variation  from  stand- 
ard, as,  for  instance,  a  highspeed  engine  may  not  require  as 
close  limits  as  a  slow-speed  engine.  The  permissible  variation 
may  differ  for  vertical  and  horizontal  engines  of  the  same 
class.  Similar  information  applying  to  stationary  internal 
combustion  engine  cylinders  and   pistons  would  be  of  value. 

The  questions  are  submitted  to  the  readers  for  reply. 
Anyone  who  can  furnish  this  information  is  invited  to  submit 
it,  preferably  in  the  form  of  a  short  article. 


LARGEST  BALL  THAT  CAN  BE  PUT  BE- 
TWEEN ANOTHER  BALL  AND  CORNER 

H.  T.  O. — A  ball  20  inches  in  diameter  is  placed  in  a  cubical 
box  measuring  20  inches  on  each  edge  (inside).  If  eight  other 
balls  are  placed  in  the  box,  one  in  each  corner,  what  is  the 
greatest   diameter   of   these   balls   and   how   is   it   calculated? 

A. — Referring  to  the  diagram, 
the  circle  represents  the  projec- 
tion of  the  ball  on  the  bottom  of 
the  box,  and  its  radius  is  the 
same  as  the  radius  of  the  ball; 
the  center  O'  is  directly  under 
the  center  of  the  ball.  The  dis- 
tance O'A  is  the  hypotenuse  of  a 
right  triangle;  hence  O'A' =  R' 
+  R-  =  2R\  The  center  0  of  the 
ball  is  at  a  distance  jB  from  0', 
and  the  line  from  0  to  A  is  the 
hypotenuse  of  another  right  tri-  J^^.^f^  i^^l'th^BaTanl  ^irn« 
angle    00' A ;    hence,    OA  = 

V'  2R-  +  R-  =  R  V  3,  and  the  distance  from  the  point  where  OA 
intersects  the  ball  to  the  point  A  is  R  V  3  —  R  =  R  (  V  3  —  1 ) . 
The  center  of  one  of  the  small  balls  must  lie  on  the  line  OA 
and  the  distance  from  the  point  where  it  touches  the  large  ball 
to  the  point  A  is  evidently  ry/Y+  r  =  r(\'3  +  1)=R(\  3  —  1) 
=  10  (  V  3  —  1),  r  being  the  radius  of  one  of  the  small  balls. 
Solving  this  equation  for  r.  r  =  2.6794S5  inches,  and  the  diam- 
eter of  one  of  the  small  balls  is  two  times  this,  or  5.35897 
inches.  J.   J. 
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HAND    OF   SPIRAL   ON   MILLING   CUTTERS 

O.  W.  M. — In  making  a  number  of  taper-shank  spiral  teeth 
end  milling  cutters,  the  question  came  up  as  to  whether  the 
spiral  of  the  teeth  should  be  of  the  same  hand  as  the  cutter 
or  the  reverse.  The  advantages  claimed  for  a  right-hand  spiral 
on  a  right-hand  cutter  are  that  the  end  teeth  have  a  positive 
rake  and  that  the  chips  tend  to  curl  away  from  the  end.  The 
only  advantage  claimed  for  the  left-hand  spiral  is  that  the 
pressure  of  the  cut,  being  perpendicular  to  the  face  of  the 
tooth,  tends  to  drive  the  cutter  back  into  the  socket  and  does 
not  tend  to  loosen  and  draw  it  out.  as  is  the  case  with  the 
right-hand  spiral.  The  disadvantages  of  the  left-hand  spiral 
are  that  the  finish  of  the  work  is  very  rough  and  the  corners 
of  the  teeth  break  easily,  both  of  which  I  believe  are  due  to 
negative  rake  of  the  end  teeth  and  to  the  fact  that  the  chips 
flow  to  the  front  end  of  the  cutter,  thereby  choking  it.  lly 
experience  has  led  nie  to  believe  that  the  advantages  of  the 
right-hand  spiral  more  than  offset  the  tendency  to  draw  out, 
which  is  very  slight  if  the  cutter  is  driven  firmly  into  its 
socket  as  it  should  be.  An  examination  of  a  large  number  of 
cutters  in  the  tool-room  showed  that  there  were  three  or  four 
times  as  many  left-hand  spiral  cutters  with  broken  corner 
teeth  as  there  were  right-hand  cutters.     It  would  be  interest- 
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ing  to  know  the  opinion  of  JIai  hi.nkky's  readers  who  have  had 
experience  with  small  tools. 

A. — Manufacturers  of  end-mills,  as  a  rule,  use  a  left-hand 
spiral  for  right-hand  milling  cutters  and  a  right-hand  spiral 
for  left-hand  cutters,  notwithstanding  that  the  practice  pro- 
duces inefficient  cutting  tools.  The  fact  that  the  left-hand 
spiral  on  a  right-hand  mill  tends  to  push  the  cutter  firmly 
into  the  socket  is  generally  considered  to  outweigh  the  dis- 
advantages mentioned.  This  applies,  of  course,  only  when 
the  cutter  is  used  for  milling  slots  and  a  considerable  num- 
ber of  the  axial  teeth  are  engaged.  It  the  mill  is  used  as  an 
end  cutter  only,  then  the  spiral  on  the  right-hand  cutter  should 
be  right-handed,  because  the  teeth  can  be  given  a  positive 
front  rake.  Some  manufacturers  of  milling  cutters  prefer 
end-mills  with  teeth  cut  straight  for  ordinary  use,  in  order 
to  avoid  the  difficulties  due  to  either  the  right-hand  or  left- 
hand  spirals.     Discussion  of  the  subject  is  invited. 


HORNER'S   METHOD 

C.  J.  B. — Will  you  please  explain,  step  by  step.  Horner's 
Method,  which  is  referred  to  by  J.  J.  in  the  How  and  Why 
section  of  the  July  numbpr  of  Ma(  iiimcry? 

A. — A  detailed  description  of  Horner's  Method  would  re- 
quire more  space  than  the  editor  feels  able  to  spare.  The 
method  is  fully  treated,  however,  in  the  following  works: 
"Theory  of  Equations,"  Vol.  1,  by  Burnside  and  Panton; 
"Theory  of  Equations,"  by  Todhunter;  and  "University  Alge- 
bra," by  Olney.  These  are  all  quite  advanced  works,  particu- 
larly the  first  two.  It  may  be  remarked  that  Horner's  Method 
is  conceded  by  practically  every  authority  to  be  the  best  gen- 
eral method  for  solving  numerical  algebraic  equations.      J.  J. 


FORCE   OF  A  BLOW 

E.  M. — I  wish  to  secure  the  effect  of  a  freely  falling  weight 
of  4  ounces  dropping  6  inches,  when  the  weight  is  attached  to 
an  arm  8  inches  long.  In  other  words,  what  effect  will  the 
attachment  of  the  weight  to  a  pivoted  arm  have  on  the  velocity 
and  force  of  the  blow,  supposing  the  pivot  to  be  frictionless? 

A. — The  formula  for  determining  the  force  of  a  blow  is 
It  =  mv,  in  which  /  is  the  force  of  the  blow,  t.  the  time  re- 
quired to  bring  the  body  to  rest,  m.  the  mass  of  the  body,  and  r, 
the  velocity  at  impact.  Since  it  is  not  usually  possible  to 
measure  t.  the  force  of  a  blow  is  generally  calculated  by  using 
the  principle  of  work,  as  explained  on  pages  27S  and  279  of 
MAtHi.NKiiv's  Ham)ii(H)K.  The  velocity  is  determined  solely  by 
the  height  through  which  the  body  falls,  and  is  independent 
of  the  path  it  takes.  Hence,  the  velocity  will  be  the  same  when 
the  weight  moves  along  the  path  of  an  arc  of  a  circle  as  when 
it  falls  freely,  provided  the  height  of  the  fall  is  the  same. 
The  only  effect  that  the  attaching  of  the  arm  to  the  weight 
will  have  on  the  force  of  the  blow  is  that  the  mass  moved  is 
greater;  therefore,  the  rebound  will  be  less,  and  the  penetra- 
tion will  be  greater.  The  striking  force  will  also  probably  be 
somewhat  greater.  J.  J. 


LENGTH   OF   OPEN   BELT 

S.  0.  J.— Will  you  please  show  me  how  the  formula  for  the 
length  of  an  open  belt,  given  on  page  722  of  Mai  hinkhy's 
H.\M)i!ooK,  Is  derived? 


fl 7, 

•J. 

r^^ 

p-jj 

A. — This  formula  may  be  derived  in  several  ways,  but  the 
writer  prefers  the  following,  as  it  leads  to  more  accurate  re- 
sults.    Referring  to  the  diagram,  the  angles  aoh,  a'o'b',  and 
d(yo  are  evidently  equal,  and  may  be  represented  by  <p. 
Let   Z)  =  diameter  of  large  pulley; 
'/  =  diameter  of  small  pulley; 
R  =  radius  of  large  pulley; 
r  =  radius  of  small  pulley; 
c  =  distance  between  centers  of  pulleys; 
L  =  length  of  belt. 
Then  L  =  2(ea  +  ah  +  66'  +  6'/) 


(  —  +  -p)r+  ( <p\r  +  ccos  -p 

the  angles  are  expressed  in  radians 

/(  —  ,;)  -I. 


whea 


2 
Letting  S  =  D  +  d,  s  —  h  ~  </. 
the  last  expression  then  becomes: 

IT 

L  =  —S 
2 

From  trigonometry: 


I     1  —  sin  =  c.. 


=^'ll)  —  «,  and  sill  c  =  — ; 
2c 


4-..+2c^(i-(i  y 


8in>       3  sin'0 
<t>  =  &\n  <t>  -\ 1 1-  etc ; 


6 
s"  s'  3«« 

hence  0s  = 1 1 

2c       480*       1280c' 
By  the  binomial  formula: 

2c^ll-(^)'=2c- 


40 
etc. 


s- 


s* 


H  etc. 

4c       640"       512c' 
Substituting  these  values    (and  also  2D  —  s  for  S)    in  the 
s 
last  expression  for  /,,  and  letting  —  —  a,  we  obtain,  after  re- 

c 
duction: 

L  =  vD  +  : 


L  =  „D  +  2f  - 


c  /  a'       a'         a'  \ 

—  I  va — etc.  1 

2   \  2        96       1280  ' 

—  j     very 


2       96 
24sc 


nearly. 


(1) 


The  term  s-  in  the  denominator  is  small  compared  with  4Sc'; 
if  it  be  dropped  and  s  be  replaced  with  its  equal  D  —  d.  For- 
mula (1)  will  reduce  to: 

IT  (D  —  d) 

/.  =  — (D  +  d  )+2c+ (2) 

2  4 

which  is  the  same  as  the  formula  in  Machisery'.'s  Hamhiook, 
when  3  1/7  =  22  7  is  substituted  for  ir.  Neither  formula  is  quite 
exact,  because  the  thickness  I  of  the  belt  has  been  neglected; 
if  this  be  also  considered,  D  must  be  replaced  by  D'  =  D  +  <. 
Formula  (2)  will  give  results  sufficiently  correct  for  ordinary 

n 

purposes;   but  for  extreme  cases,  when  n  =  —  is  large  and  c 

d 
is  small.  Formula  (1)  should  be  used.  For  example,  suppose 
n  =  15,  d  =^  3.  and  c  =  24 ;  then,  neglecting  t,  L  =  77.7S230  — ; 
by  Formula  (!>,  /.  =  77.78219 —;  and  by  Formula  (2», 
/,  =  77.78571  -f.  As  will  be  observed.  Formula  (2)  is  suffi- 
ciently exact  for  all  practical  purposes.  J.  J. 


TO  CALCULATE  THE  FIFTH  ROOT  OF  A 
NUMBER 

R.  J.  B. — Please  show  me  how  to  calculate  the  fifth  root 
of  a  number.  I  wish  a  method  that  does  not  require  the  use 
of  an  extensive  table. 

A. — The  extraction  of  the  fifth  root  is  always  a  long  and 
laborious  operation,  and  the  writer  prefers  Horner's  method 
to  any  other:  a  fnll  description  is  too  long  to  give  here.  As 
an  alternative,  the  following  may  be  used:  I^et  r  =  the  root 
to  be  found;  m  =  the  given  number;  n  =  the  index  of  the 
root,    so    that    r  =  ■'    ,„  .    ,i,en.    if   x  =  an    approximate    Tklue 


1086 


MACHINERY 


August,  1916 


TABLE    OK  FIFTH   POWERS 


X 

X' 

1 

1 

4.3 

2 

32 

80 

3 

243 

475 

4 

1024 

1735 

5 

3125 

4830 

6 

7776 

11265 

7 

16807 

23200 

8 

32768 

43600 

9 

59049 

76300 

10 

100000 

ilarlilnery 

1  I   --,  approximately;   and  when  ?i=  5, 


approximately.    When  x  ^  7;  x'  ^  i'^  =  m,  and 


the  equation  reduces  to  r  ^r,  as  it  should.  To  apply  the  for- 
mula, first  compile  a  table  giving  the  fifth  powers  of  the 
numbers  from  1  to  10,  as  shown  herewith.  The  remaining 
steps  are  best  explained  by  means  of  an  example;  thus,  what 
is  the  fifth  root  of  12045.63?  By  reference  to  the  table,  it  is 
seen  that  the  first  figure  of  the  root  is  6,  since  6'  is  less  and 
7°  is  greater  than  12045.63  =  m.  By  reference  to  the  third 
column,  it  is  seen  that  m  is  greater  than  11265;  hence,  use  7 
for  X.  Had  m  been  less  than  or  equal  to  11265,  6  would 
have  been  used  for  x.  Now  substituting  in  the  formula, 
12045.63  \    7 

\-  i  )  —  —  6.60,  to  two  decimal  places.    Repeat  the 

10807  /   5 

/  12045.63  \    6.6 

process,  substituting  6.6  for  ,r.  obtaining  I  • \-  4 

\       6.6= 

=  6.550  — ,  to  three  decimal  places.     Repeat  the  process  once 

/  12045.63  \    6.55 

more,  substituting  6.55  for  x,  obtaining  ( (-  4   ) 

\      6.55=  /     5 

=  6.548860  +.  The  exact  root  to  eight  decimals  is  6.54886293  — . 
The  number  of  figures  to  which  any  approximate  root  is 
correct  can  always  be  determined  from  the  quotient  of  m 
divided  by  x'  by  multiplying  the  number  of  9's  at  the  extreme 
left  of  the  quotient  by  2,  adding  1  if  the  figure  following  the 
last  9  is  greater  than  4.  In  the  first  case  above,  the  quotient 
is  0.72 — ;  there  are  no  9's,  but  the  first  figure  is  greater  than 
4;  and  the  root  is  therefore  correct  to  0  +  1  =  1  figure.  In 
the  second  case,  the  quotient  is  0.962 — ;  here  there  is  one  9, 
and  the  figure  following  being  greater  than  4,  the  root  is  cor- 
rect to  lX2-fl  =  3  figures.  In  the  third  case,  the  quotient 
is  0.99913;  here  there  are  three  9's,  and  the  figure  following 
the  last  9  being  less  than  5,  the  root  is  correct  to  3X2  =  6 
figures.  If  the  number  is  wholly  decimal,  multiply  it  by 
100,000  and  then  divide  the  root  by  10;  if  the  number  is  greater 
than  100,000,  divide  it  by  100,000  and  then  multiply  the  root 
by  10.  Note  that  100,000  =  10'.  While  the  table  of  fifth  powers 
is  not  strictly  necessary,  it  is  of  great  assistance.  The  for- 
mula   may    be    used    for    any    root.     Thus,     for    cube  root. 


+  2 


approximately. 


J.  J. 


TO   FIND   THE   MAXIMUM   BENDING 
MOMENT   OF  A   BEAM 

M.  A.  P. — I  enclose  a  sketch  showing  a  simple  beam  AB,  25 
feet  long,  which  carries  a  uniform  load  (including  its  own 
weight)  of  32  pounds  per  foot  and  several  concentrated  loads 
distributed  as  shown.  Please  show  me  how  to  find  the  maxi- 
mum bending  moment. 

A.— It  is  necessary  first  to  find  the  reactions  of  the  sup- 
ports. Denote  the  reaction  of  the  left  support  by  i?,  and  that 
of  the  right  support  by  R„  and  take  the  left  support  as  the 
center  of  moments.  Noting  that  the  entire  weight  of  the 
uniform  load  is  25  X  32  =  800  pounds  and  that  the  center  of 
gravity  is  midway  between  the  supports,  or  12.5  feet  from 
each,  we  have:  25R,  =  800  X  12.5  -f  250  X  2  +  150  X  5  +  400  X 
9  +  200  X  16  +  350  X  22  =  25,750;  whence  R.  =  1030  pounds. 
Taking  R.,  as  the  center  of  moments,  25/f,  =  800  X  12.5  +  350 


32  X  2  = 


X  3  +  200  X  9  +  400  X  16  +  150  X  20  -f  250  X  23  =  28,000; 
whence  R,  =  1120  pounds.  Next,  add  successively,  and  in  order, 
the  various  uniform  and  concentrated  loads  until  the  sum 
equals  or  exceeds  the  left  reaction  i?,  =  1120  pounds,  as  shown. 
Note  that  there  are  three  concentrated  loads 
between  the  left  support  and  that  point  on  the 
beam  where  the  sum  of  the  loads  on  the 
left  of  the  section  at  that  point  is  equal  to 
/J,  =  1120.  The  sum  of  these  three  loads  is 
800  pounds;  subtract  this  sum  from  R„  ob- 
taining 1120  —  800  =  320.  Now  divide  this  re- 
sult by  the  weight  of  the  uniform  load  per 
foot,  obtaining  320  -;-  32  =  10  feet  =  the  dis- 
tance from  the  left  support  to  the  dangerous 
section,  marked  x  in  the  illustration.  The 
maximum  bending  moment  is  then  equal  to 
(taking  n  as  the  center  of  moments)  the  mo- 
ment of  the  left  reaction  minus  the  moments 
of  all  loads  on  the  left,  or  .1/  =  1120  X  10  —  32 

10 
X  10  X 250  X  8  — 150  X  5  —  400  X  1  = 


64 
250 


314 
96 


410 
150 


560 
128 


400 
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32  X  7  =   224 


1312 


32  X  3  = 


J2  X  4. 


6450  pound-feet  =  77,400  pound-inches. 

That  this  method  is  correct  is  easily  shown.  Thus,  draw 
the  vertical  line  am  through  the  point  of  left  support,  and  on 
this  line  (to  any  convenient  scale)  lay  off  ar  =  K,  and  rm  =  R,; 
the  line  am  is  called  the  load  line.  On  this  line,  lay  off 
a-1  =  32  X  2  (the  first  section  of  the  uniform  load),  1-2  =  250 
(the  first  concentrated  load),  2-3  =  32  X  3  =  96  (the  second 
section  of  the  uniform  load),  3-4^150  (the  second  concen- 
trated load),  and  so  proceed  until  all  the  loads  have  been  laid 
off.  Through  the  points  where  the  various  loads  are  concen- 
trated on  the  beam,  draw  vertical  lines,  as  shown,  and  through 
the  points  1,  2,  3,  etc.,  on  the  load  line,  draw  horizontal  lines 
intersecting  the  vertical  lines  in  the  points  b,  c,  d.  etc.  Con- 
nect these  points  by  the  broken  line  abcdefgihijkl;  this  line  is 
called  the  shear  line.  Through  the  point  r.  draw  the  horizontal 
line  rs;  this  line  is  called  the  shear  axis.  In  works  treating 
of  the  strength  of  materials,  it  is  shown  that  the  dangerous 
section  occurs  where  the  shear  line  crosses  the  shear  axis;  in 
this  case  it  would  pass  through  the  point  1  in  the  diagram  and 
the  point  n  on  the  beam,  which  lies  on  the  vertical  through  t. 
From  the  method  of  construction,  it  is  evident  that  ub,  cd.  ef, 
etc.,  are  parallel.  Produce  hg  until  it  intersects  the  load  line 
in  (7';   then  the  triangles  alb  and  g'lt  are  similar  right  tri- 

bl       /(■                             bl  X  rg' 
angles,  and  —  =  — ,  or  ?r  =  a-  = .     But,   bl  =  2.  and 

la      7-g'  la 

bl        2         1 
lo  =  64;    hence,  —  =  —  =  — ,   the  reciprocal   of  the  uniform 

la       64       32 
load  per  foot.    Finally,  rg'  is  evidently  the  uniform  load  from 
A  to  the  dangerous  section  at  n.  J.  J. 


c  2'x-  -3'  > 

<---4--> 

c- 

25' 

1 

\                     \ 
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Diagram  for  calculating  Maxii 


Bending  Moment  of  Beam 


NB"W^  MACHINERY  AND  TOOLS 

THE    COMPLETE    MONTHLY    RECORD    OF    NEW    AMERICAN    METAL -WORKING    MACHINERY 


FRASER   UNIVERSAL  CONVERTIBLE 
GRINDING  MACHINE 

The  Fraser  grinding  machine  meets  the  demand  for  a  small 
universal  grinding  machine  to  handle  cylindrical,  internal, 
and  surface  work.  The  feed  mechanism  of  the  machine  is 
accessible  and  the  entire  table  control  mechanism  may  be  re- 
moved in  a  unit  by  the  withdrawal  of  six  screws.  By  means  of 
the  improved  table  reverse  mechanism,  a  table  stroke  as  short 
as  one-half  inch  may  be  obtained. 

The  Warren  F.  Fraser  Co.,  Freeport  St.,  Boston,  Mass.,  has 
developed  and  put  on  the  market  the  universal  grinding  ma- 
chine shown  In  Figs.  1  and  2.  This  machine  is  designated  as 
the  No.  1  size  and  can  be  used  as  a  cylindrical  grinding  ma- 
chine for  handling  work  up  to  8  inches  in  diameter  and  20 
inches  in  length;  as  an  internal  grinding  machine  for  work 
up  to  8  inches  outside  diameter;  and  as  a  surface  grinding  ma- 
chine for  handling  work  5  inches  wide  and  20  inches  long. 

As  is  shown  in  Pigs.  1  and  2,  the  base  is  of  box  type  and  is 
very  broad  to  afford  adequate  support  for  the  working  parts 


Fig.    1.     Fraser  Univonal  Orindlnf   Machine — Front   Viow 

of  the  machine.  The  three-point  principle  is  employed  for 
supporting  the  upper  part  of  the  machine.  A  feature  of  the 
machine  is  the  unit  construction  of  the  apron  that  permits 
all  the  feed  mechanism  to  be  taken  out  as  a  unit  by  removing 
six  cap-screws  that  attach  this  apron  to  the  front  of  the  ma- 
chine. Figs,  'i  and  4  illustrate  the  apron  and  its  mechanism 
removed  from  the  machine.  The  lubrication  of  the  apron 
shaft  is  effected  through  oil  pipes  that  run  from  the  apron 
plate  to  the  various  shaft  bearings,  as  indicated  in  Fig.  4. 
Those  shaft  bearings  that  run  at  high  speed  are  hardened 
and  vcriMuid  and  run  in  bronze  bushings. 

Hendstock  and  Tallstock 

The  headstock  is  of  the  swivel  base  type  and  can  be  set  at 
any  angle  in  a  horizontal  plane.  It  Is  graduated  to  give  any 
readin.c  from  90  degrees  on  one  side  of  the  center  to  45  de- 


grees on  the  opposite  side.  Both  headstock  and  tailstock  have 
a  liberal  length  of  bearing  on  the  table.  The  headstock  spindle 
is  of  bessemer  steel,  carbonized,  hardened  and  ground  at  all 
points  except  the  thread  diameter.  The  taper  seats  for  the 
centers  are  also  ground  in  the  headstock  and  tailstock.  The 
headstock  spindle  runs  in  bronze  boxes,  the  front  one  being 
a  double  angle  bearing — 5  degrees  and  45  degrees — thus  pro- 
viding adjustment  for  wear.  The  rear  headstock  bearing  is  a 
solid  bronze  bushing  which,  considering  the  lew  speed  at 
which  the  work-spindle  runs,  amply  takes  care  of  the  bearing 
needs.  The  wheel-spindle  can  carry  wheels  up  to  8  Inches  in 
diameter  and  ',o  inch  face,  and  it  will  be  noticed  that  the 
spindle  is  double-ended  so  that  the  wheel  may  be  mounted  at 
either  end.  The  wheel-head  may  be  swiveled  to  any  angle 
on  the  slide  regardless  of  the  position  of  the  slide  and  its  base. 
This  is  graduated  to  45  degrees  on  each  side  of  a  right-angle 
position.     The  tailstock  spindle  is  hardened  and  ground  and 

is  provided  with  a  No.  1 

Morse  taper  for  the  tail- 
center.    The  tailstock  is 

provided  with  a  spring 

center    and    a    lever 

binder. 

The  wheel-head  bear- 
ings are  wick-oiled,  and 

the  oil  is  inserted  in  the 

oil-cup   at    the   top   and 

runs  down  to  the  bot- 
tom and  into  a  reser- 
voir;   from   there   it   is 

fed    to    the    contacting 

surfaces  by  wicks  that 

preclude   the   admission 

of    grit    to    the    actual 

bearing    surfaces.     The 

spindle   adjustment    for 

the    bearings    is    made 

by    turning    collars    on 

the  ends  of  the  bearing 

bushings,  bringing  them 

together   and    adjusting 

both     bearings     at     the 

same  time. 

Table  ControUinK- 
Mechanism 

The  table  swings  up- 
on its  bearings  on  the 
carriage  about  a  hard-  Fir.  2.    rn.  r  i>  ■..  r<ii  oriadinf 

ened   and   ground   spin-  Mi.h-.n.— >. i ■  view 

die  stud.  An  eccentric  binding  screw  at  each  end  of  the  table 
holds  it  in  any  desired  position.  The  end  scale  Is  graduated 
to  provide  settings  at  angles  up  to  TO  degrees  each  side  of 
the  center  and  for  grinding  any  taper  up  to  2  inches  per  fool. 
A  screw  adjustment  is  provided.' 

The  working  surface  of  the  table  is  5<4  Inches  wide  and 
32  inches  long,  not  including  the  surface  outside  of  the 
waterways  at  the  end.  which  if  included,  gives  a  total  length 
of  36  inches.  The  working  surface  has  a  central  part  3'-j  Inches 
wide,  and  is  raised  •''s  inch  above  the  table  proper.  The  head- 
stock  and  tailstock  are  lined  against  the  front  edge  of  this 
raised  surface.  A  single  T-slot  turnishes  the  means  of  attach- 
ing headstock,  tailstock.  center-rest  and  surface  grinding 
chuck.  At  the  front  face  of  the  carriage  are  the  dogs  that 
limit  the  length  of  the  grinding  stroke.  The  ways  on  which 
the  carriage  runs  are  of  V  type,  and  are  35  inches  long  and 
spaced    o^i    inches   apart.     The   carriage   has   long   extension 
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of   Table   Control 


ends  that  overhang  and  protect  the  ways  at  all  points  of  the 
travel. 

All  the  movements  of  the  carriage  are  controlled  by  the 
single  apron  unit  attached  to  the  front  of  the  bed.  All  the 
operating  mechanism  for  the  various  table  movements  is 
therefore  contained  in  a  unit  and  entirely  enclosed  in  the 
frame  of  the  machine.  Rack  and  pinion  operated  mechanism 
is  used  for  reciprocating  the  table,  and  this,  as  well  as  the 
automatic  cross-feed  mechanism  and  the  reversing  mechanism, 
is  controlled  directly  from  the  apron.  The  "load  and  fire" 
mechanism  for  the  reversal  of  the  table  Is  very  accurate  and 
changes  the  direction  of  travel  within  a  minimum  length  of 
^/2  inch,  so  that  if  necessary,  a  %  inch  longitudinal  travel  of 
the  table  may  be  given.  There  are  four  changes  of  table  travel 
provided,  giving  from  four  to  thirteen  feet  travel  per 
minute.  By  referring  to  the  side  elevation  of  the  machine 
shown  in  Fig.  2,  it  will  be  seen  that  there  is  a  four-step  cone 
on  the  drive-shaft  that  provides  for  the  different  table  feeds 
and  speeds.  The  work-spindle  is  provided  with  speeds  ranging 
from  60  to  150  R.P.M.  through  the  countershaft.  The  wheel- 
spindle  may  be  operated  at  2750  or  3S50  R.P.M.  as  desired. 


An  autamatic  cross-feed  is  provided  for  the  wheel-head 
that  may  be  adjusted  to  give  as  low  a  feed  as  0.00025  inch  per 
table  stroke.  Lubrication  for  the  work  while  in  operation  is 
secured  from  a  water  pump  in  the  tank  at  the  left-hand  side 
of  the  machine  at  the  rear.  The  approximate  weight  of  the 
machine  is  1500  pounds  without  countershaft,  surface  or  inter- 
nal attachment;  the  shipping  weight  of  the  machine  complete 
is  about  2700  pounds. 


GARVIN   NO.    1    DUPLEX   SLOTTING 
MACHINE 

In  operating  the  full  automatic  duplex  slotting  machine 
which  forms  the  subject  of  the  following  description,  It  is 
only  necessary  to  put  the  work  in  place,  after  which  the 
machine  will  complete  the  operation  without  requiring  further 
attention  and  stop  cutting  when  the  work  is  finished.  A  wide 
range  of  operations  can  be  handled,  among  which  may  be  men- 
tioned milling  in  steel  or  other  materials,  slots  from  U  inch 
to  4  inches  long  by  Vi  to  I'i  inch  in  width  right  through 
work  up  to  4  inches  in  diameter.  Among  the  classes  of  work 
for  which  the  machine  is  adapted  are  cutting  drift  holes  in 
drill  press  spindles,  slots  in  toolposts,  keyways,  elongated 
holes  or  slots  in  castings,  taking  mortising  cuts,  and  a  great 
variety  of  similar  operations.  Working  from  both  sides  at 
once,  machining  is  done  in  half  the  usual  time;  two  pieces 
can  be  handled  at  the  same  time  without  extra  effort  on  the 
part  of  the  operator.  The  work  is  done  much  faster  than  by 
the  method  of  jig  drilling  and  slotting,  partial  sawing  out  or 
butt  milling. 

The  work-table  is  moved  back  and  forth  at  uniform  speed 
by  a  cam  and  adjustable  lever,  which  can  be  conveniently  and 
quickly  set  for  any  length   of  stroke  within  the  capacity  of 


No.   1  Automat: 


Machine  Co. 


Fig.    4.     Lubricating   System   for   Apron   TTnit 


the  machine.  A  cone  pulley  drive  and  change-gears  provide 
changes  of  speed  suitable  for  different  conditions,  short  cuts 
being  taken  quickly  and  longer  cuts  more  slowly.  The  cam  has 
a  large  size  groove  and  hardened  roller,  being  driven  by  a 
worm-gear;  and  both  the  cam  and  driving  gears  are  adequately 
protected.  The  spindle  heads  are  designed  for  operation  at 
high  speed  and  the  spindles  are  tapered  at  both  ends  and  run 
in  solid  bronze  boxes  that  have  adjustment  for  wear,  and 
means  of  supporting  the  thrust.  Tapered  gibs  are  provided 
for  the  headstock  and  work-slide,  the  heads  being  fed  in  to 
cut  automatically  and  simultaneously  by  right-  and  left-hand 
screws  controlled  by  a  ratchet.  In  milling  a  "through"  slot, 
provision  is  made  for  backing  away  one  head  automatically 
when  the  slot  has  been  almost  cut  through,  so  that  the  other 
head  can  continue  to  advance  and  complete  the  slot.  In  this 
way  no  partition  is  left  in  the  bottom  and  the  work  does  not 
require  subsequent  attention  from  the  operator.  The  feed  by 
pawl  and  ratchet  is  adjustable,  and  can  be  set  to  lift  out  and 
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stop  feeding  automatically  when  the  required  depth  of  cut  is 
made,  thus  insuring  absolute  uniformity  of  product  without 
attention  from  the  operator.  Feeding  takes  place  at  each  end 
of  the  stroke. 

Each  head  is  independently  adjustable  along  the  bed  to  suit 
different  lengths  and  conditions  of  cutters,  positions  of  work 
on  the  table,  etc.  The  headstocks  are  moved  in  and  out  simul- 
taneously by  a  handwheel  and  may  be  brought  to  any  position 
without  interfering  with  the  setting  of  the  machine.  Work 
can  be  set  at  any  angle  on  the  table  to  produce  a  taper  end 
In  a  slot.  Two-prong  "fish-tail"  cutters  are  used,  and  adjustable 
fixtures  may  be  furnished  to  hold  round  work.  Changes  of 
speed  for  different  sizes  of  cutters  are  provided  by  friction 
cone  pulleys  on  the  countershaft.  The  spindle  pulleys  are 
driven  by  drums  on  the  countershaft  and  all  working  parts 
are  outside  the  bed  where  they  are  readily  accessible.  All 
gearing  is  protected  and  the  machine  is  equipped  with  a  steel 
oil-pan  and  tank,  strainer,  pump  and  piping  for  handling  the 
lubricant.  This  machine  is  a  recent  product  of  the  Garvin 
Machine  Co.,  Spring  and  Varick  Sts.,  New  York  City. 


GARDNER  POLISHING  LATHE  WITH 
PUSH-BUTTON  CONTROL 

The  accompanying  illustration  shows  a  No.  3  motor-driven 
polishing  and  buffing  lathe  built  by  the  Gardner  Machine  Co.. 
Beloit,  Wis.,  which  is  equipped  with   pushbutton  control  for 


--£1 


!•  sflBwSSSRBiHK     «»•# 


No.   3  Gardner  Polishing  and  Bufflnit   Latlio   with  Push-button  Control 

slarttng  and  stopping  the  motor.  The  push-button  control  sta- 
tion Is  a  very  effective  and  convenient  feature;  the  button  on 
the  right  is  used  for  starting,  and  is  located  below  the  surface 
of  the  plate  in  order  to  remove  the  possibility  of  accidental 
starting;  the  left-hand  or  stopping  button  is  provided  with  a 
simple  locking  device  which  constitutes  a  further  precaution 
against  accidentally  closing  the  circuit.  Either  adjustable  or 
constant  speed  direct-current  motors  can  be  rurnished.  When 
adjustable  speed  is  used,  the  lever  within  the  base  is  moved 
to  the  desired  point,  and  by' pressing  the  starter  button  the 
motor  comes  up  to  the  speed  at  which  it  is  set.  In  alternating- 
current  motor-driven  machines  only  certain  speeds  are  avail- 
able. 

The  motor  is  fully  enclosed,  making  it  absolutely  dust-  and 
ilirtproof.  For  ventilation  a  tan  attached  to  the  motor  shaft 
within  the  cover  draws  air  up  from  the  base  at  the  right-hand 
side  and  forces  it  through  the  motor  and  down  into  the  ped- 
estal at  the  left.  Perfect  air  circulation  is  obtained  under  all 
normal  conditions,     .\mple  power  is  provided  as  denionstrateii 


by  the  fact  that  un- 
der tests  the  motors 
have  withstood  50 
per  cent  intermit- 
tent overloads  of 
considerable  dura- 
tion. The  spindle 
is  provided  with  a 
locking  device.  A 
button-bead  pin  act- 
ing over  a  coil 
spring  is  pushed 
down  into  one  of 
the  four  holes  in 
the  spindle  collar, 
which  locks  the 
spindle  when  it  is 
desired  to  change 
wheels.  In  addi- 
tion to  the  Xo.  3 
size  shown  in  the 
accompanying  illus- 
tration, these  ma- 
chines are  manu- 
factured in  several 
other  sizes. 


eland    No.    1    Sensitive    DriUinff    Xachioe 


CLEVELAND   SENSITIVE   DRILLING 
MACHINE 

The  Cleveland  Lathe  &  Machinery  Co.,  Section  E,  Whitney 
Power  Bldg.,  Cleveland,  Ohio,  is  now  building  the  No.  1  10-inch 
sensitive  drilling  machine  here  illustrated  and  described.  This 
machine  is  built  in  two  types,  one  of  which  has  the  spindle 
mounted  in  ball  bearings,  making  it  suitable  for  operation  at 
5000  revolutions  per  minute,  while  the  other  has  a  plain  spin- 
dle bearing  and  may  be  run  at  1000  revolutions  per  minute. 
The  design  is  e.xtremely  simple  and  clearly  shown  by  the  illus- 
tration. The  following  are  the  principal  dimensions  of  the  ma- 
chine: The  maximum  distance  from  spindle  to  table  is  7Va 
inches;  maximum  vertical  movement  of  spindle,  2'-^  inches; 
maximum  vertical  movement  of  table,  7'.j  inches;  diameter  of 
table,  81,  inches;  distance  from  center  of  spindle  to  frame,  5',.^ 
inches;  drilling  range,  all  drills  up  to  5/16  inch  in  diameter; 
size  of  tight  and  loose  pulleys,  4  inches  in  diameter  by  lUj  inch 
face  width;  and  weight  of  machine,  50  pounds. 


AMERICAN   CORK-INSET  PULLEY 

The  American  Pulley  Co.,  420S-60  Wissahickon  Ave.,  Phila- 
delphia, Pa.,  is  now  manufacturing  a  line  of  cork-inset  pulleys, 
one  of  which  is  shown  in  the  accompanying  illustration.  For 
many  classes  of  service,  but  especially  on  main  drives,  the  use 
of  pulleys  of  this  type  is  the  means  of  materially  improving 
the  efficiency  of  power  transmission  systems.  In  many  cases 
belt  slippage  is  not  an  evidence  of  faulty  pulleys,  but  is  an 
indication  of  a  too  heavily  loaded  or  greasy  belt.  Where  it  is 
found  that  the  load 
is  too  great  for  the 
drive,  the  usual 
practice  is  to  add 
another  pulley  to 
the  shaft  or  substi- 
tute a  larger  one. 
It  is  claimed  that 
the  same  results 
may  be  obtained  by 
substituting  a  steel 
pulley  with  cork  in- 
sets, as  the  cork 
improves  the  grip 
of  the  belt  on  the 
pulley.  The  corks 
are  firmly  set  In 
the  steel,  wear  In- 
definitely   and    are 
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practically  unaf- 
fected by  dust, 
oil  or  water. 

Loss  of  eflS- 
ciency  through 
belt  slippage  not 
only  reduces  the 
rate  of  produc- 
tion and  wastes 
power,    but    in 

certain  cases  failure  of  machines  to  operate  at  the  desired 
speed  may  be  the  cause  of  turning  out  defective  work.  In 
many  factories  an  effort  is  made  to  overcome  troubles  of  this 
kind  by  lagging  and  relagging  pulleys  or  by  running  belts  at 
an  excessively  high  tension,  which  results  In  injury  of  the 
belt  and  an  abnormally  high  journal  friction.  Various  belt 
dressings  are  also  used,  and  in  some  cases  this  practice  is 
followed  on  a  scale  that  means  an  appreciable  yearly  charge 
on  the  expense  account. 

The  following  results  of  tests  conducted  at  the  Lowell  Tex- 
tile School  and  at  the  Worcester  Polytech- 
nic Institute  show  the  increase  of  efficiency 
which  was  effected  by  applying  cork  insets 
to  different  types  of  pulleys:  Gain  in  steel 
pulley  with  cork  insets  over  same  pulley 
without  insets,  60  per  cent;  gain  in  iron 
pulley  with  cork  insets  over  same  pulley 
without  insets,  51  per  cent;  gain  in  wooden 
rim  pulley  with  cork  insets  over  plain  steel 
without  insets,  42  per  cent. 

The  American  Pulley  Co.  has  developed  a 
method  of  applying  cork  insets  to  belt  pul- 
leys which  does  not  add  to  the  weight  of 
the  pulley.  For  heavy  drives  with  cork- 
inset  pulleys  and  little  or  no  belt  slip,  the 
first  point  to  be  considered  is  the  required 
width  of  belt  to  transmit  the  load  without 
overstraining  the  belt.  As  in  the  case  of 
other  types  of  pulleys,  the  face  width 
should  be  suitable  for  the  belt. 


Oxy-acetylene  Welding  Torch  made  by  Alexander  Uilbum  Co. 


Fig. 


Acetylene    Generator 

ith    Milburn    Welding 

Cutting  Torches 


MILBURN   WELDING   AND 
CUTTING    TORCHES 

The    illustrations    presented    in    connec- 
tion  with   the   following   description   show 
welding  and  cutting  torches,  and  the  acety- 
lene generator  for  use  in  connection  with 
them,    which    are    recent    products    of    the 
Alexander  Milburn  Co.,  1420-1426  W.  Balti- 
more   St.,    Baltimore,    Md.      The    welding 
torch  shown  in  Fig.  1  is  designed  to  take 
advantage  of  a   special  method   of  mixing 
which   produces  a   uniform   welding   flame 
and  eliminates  back-firing  at  the  tip.     Mix- 
ing of  the  gases  begins  just  ahead  of  the 
grip,  where  both  the  acetylene  and  oxygen 
enter    a    conical    shaped    chamber    under    pressure;    and    the 
process   of  mixing   continues   throughout   the  passage   to   the 
head,  being  finally  perfected  within  the  tip  itself.     The  mix- 
ture becomes  absolutely  uniform  through  this  thorough  inter- 
mixing, resulting  in  great  steadiness  and  fine  quality  of  flame. 
It  is  also  claimed  that  the  torch  is  economical  in  its  use  of 
oxygen  and  acetylene.     The  torch  is  substantially  built  of  tub- 
ing,   all    parts    having    ample    weight    to    give    the    required 
strength   without  any   unnecessary   metal   to   make  the  torch 
cumbersome  to  use.     The  arrangement  of  the  grip  and  valves 
Insures  easy  han- 
dling,   and    the 
whole    torch    is 
extremely  simple 
and     has     few 
parts.    Six  inter- 
changeable   cop- 
per welding  tips 

are    provided    to  Fig.  3.     Milbum  Oiy-acetylene  Cutting  Torch 


handle       all 
classes   of   work 
___     encountered     i  n 
"~*     ordinary  prac- 
tice;   and   union 
hose  couplings 
facilitate  connec- 
tion and  changes 
of  torches.    The 
length     of     the 
welding  torch  is  18  inches  and  its  weight  2^2  pounds. 

The  cutting  torch  has  ample  power  for  working  on  any 
thickness  of  steel  within  the  range  of  oxy-acetylene  cutting; 
and  at  the  same  time  it  is  highly  efficient  when  operating  on 
very  light  metal.  The  mixing  principle  for  the  heating  flame 
is  the  same  as  that  employed  in  the  welding  torch,  resulting 
in  great  economy  in  the  use  of  gas  and 'eliminating  trouble 
from  back-firing.  The  heating  gases  are  mixed  throughout 
their  passage  from  the  handle  to  the  head  and  mixing  is  finally 
completed  within  the  tip,  the  mixed  gas  being  delivered  to  the 
flame  at  uniform  positive  pressure.  The 
high-pressure  cutting  oxygen  is  controlled 
by  a  positive  thumb  valve  which  opens  and 
closes  quickly  with  a  spiral  motion;  this 
valve  will  remain  fixed  in  either  the  open 
or  closed  position  without  pressure  from 
the  hand.  The  cutting  oxygen  is  led  to 
the  center  of  the  flame  by  means  of  the 
upper  tube  and  a  central  orifice  in  the 
tip,  producing  a  thin,  sharp  kerf.  The 
head  and  tip  of  the  torch  are  of  very  sim- 
ple construction,  with  no  small  parts  to  get 
out  of  adjustment  or  burn  out.  No  parts 
are  concealed  in  the  handle  and  all  valves 
are  accessible  from  the  outside.  Three  in- 
terchangeable tips  are  provided  for  light, 
medium  and  heavy  cutting  operations. 
Union  hose  couplings  are  used  which  are 
interchangeable  with  the  welding  torch. 
The  length  of  this  torch  is  18  inches  and 
its  weight  3Vi  pounds. 

The  Milburn  acetylene  generator  shown 
in  Fig.  2  is  substantially  constructed  and 
provided     with     positive     automatic     feed 
mechanism  and  all  devices  for  safety  and 
convenience.     It  is  included  in  the  list  of 
standard  devices  published  by  the  National 
Board  of  Fire  Underwriters  and   has  also 
been  approved  by  the  New  York  Fire  De- 
partment.    The  generator  is  built  of  heavy 
gage  steel  with  oxy-acetylene  w^elded  joints, 
and  is  galvanized  complete  after  the  weld- 
ing has  been  finished.    All  fittings  are  made 
of  malleable  iron,  steel  or  brass.     For  use 
in  connection  with  welding  and  cutting  out- 
fits,  the   company   is   prepared   to    furnish 
oxygen   and  acetylene   pressure   regulators 
which  insure  steady  regulation  of  gas  and  eliminate  valve  and 
gage  troubles.     These  regulators  are  very  accurate  and  give 
any  desired  pressure  from  the  full  tank  pressure  down  to  a 
few  ounces  per  square  inch. 


CLEVELAND  ENGINE   LATHE 

The  IS-inch  double  back-geared  engine  lathe  illustrated  and 
described  herewith  is  a  recent  product  of  the  Cleveland  Lathe 
&  Machinery  Co.,  Section  E,  Whitney  Power  Bldg..  Cleveland. 

Ohio.  The  hol- 
low spindle  is 
made  of  50-point 
carbon  steel; 
and  the  feed- 
shaft  and  lead- 
screw  drives  are 
both  reversing  in 
the  head.    In  ad- 
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Double   Back-eeared    18-incb   Engioo   Latho   built   by   Cleveland   Latho    &    Machinery   Co. 

dition,  separate  reverse  for  the  feeds  is  provided  in  the  apron. 
Eighteen  changes  of  speed  are  available;  and  a  positive  quick- 
ihange  drive  is  provided  for  the  feed-shaft.  The  carriage  has  a 
bearing  for  its  entire  length  on  the  vees;  and  the  apron  is  of 
the  double  plate  type  which  affords  a  double  bearing  for  all 
shafts  and  studs,  thus  preventing  overhang  and  consequent 
strain.  The  regular  equipment  included  with  the  lathe  con- 
sists of  a  steadyrest,  large  and  small  faceplates,  change-gears, 
a  double  friction  countershaft,  indicating  dial  for  threati  cut- 
ting, and  the  necessary  wrenches  for  making  all  adjustments. 
The  principal  dimensions  of  this  lathe  are  as  follows:  swing 
over  bed,  18V->  inches;  swing  over  carriage,  12'/!  inches;  dis- 
tance between  centers  for  an  eight-foot  bed,  45  inches;  diame- 
ter of  front  Journal,  ?•'■:  inches;  length  of  front  journal,  G'/i 
iiulics;  diameter  of  rear  journal.  '2'U  inches;  length  of  rear 
journal,  6  inches;  length  of  carriage  on  shears,  30  inches; 
diameter  of  hole  through  spindle.  19/16  inch;  diameter  of 
tailstock  spindle,  3  inches;  travel  of  tailstock  spindle,  up  to 
7' J  inches;  taper  of  spindle  centers.  No.  5  Morse;  diameter 
of  cone  pulley  steps,  9,  lOM;  and  12  inches;  width  of  driving 
belt,  4  inches;  ratio  of  back-gears,  3.7  to  1  and  10  to  1;  pitch 
of  lead-screw,  4;  range  for  thread  cutting.  2  to  24  threads  per 
iin'h;  and  net  weight,  with  eight-fool  bed.  :M00  pounds. 


JENCKES  BAND  TURNING  LATHE 
The  Jenckes  Machine  Co.,  Ltd.,  Sherbrooke,  Quebec,  Canada, 
has  recently  placed  on  the  market  the  single-purpose  lathe  il- 
lustrated and  described  herewith,  for  turning  copper  bands  on 
British  shells.  This  machine  is  especially  adapted  for  opera- 
tion on  8-  and  9.2-inch  British  shells,  and  is  equipped  with 
an  air  chuck  to  facilitate  rapid  handling  of  the  work.  The 
spindle  is  enlarged  to  provide  for  turning  and  llnishing  bands 
on  shells  up  to  the  12-in(h  size.  The  bed  is  a  heavily  ribbed 
box  section  that  extends  to  the  rear  and  supports  the  main 
driving  shaft  and  pinion.  Bearings  for  this  shaft  are  sepa- 
rate and  boiled  to  planed  pads  in  order  to  match  the  geariui; 
properly.  The  main  spindle  bearings  are  cast  in- 
tegral with  the  bed.  the  front  bearing  being  16 
inches  in  diameter  by  14  inches  long,  and  the 
rear  bearing  9  inches  in  diameter  by  10  inches 
long.  The  bearing  caps  are  machine  lifted  and 
held  to  the  bed  by  four  heavy  studs  in  each  cap. 
The  bearings  are  lined  with  babbitt  metal  which 
is  hammered  into  place,  bored  and  scraped  to  fit 
the  spindle  accurately.  Means  of  compensation  for 
wear  are  provided  by  placing  a  number  of  shims 
between  the  cap  and  bed  before  the  boring  opera- 
tion; and  when  the  final  adjustment  is  made,  the 
cap  is  drawn  solidly  down  onto  the  shims. 

The  spindle  is  a  heavy  steel  casting  tinished  by 
turning  on  the  outside,  boring  on  the  inside  and 
finally  grinding  to  the  required  size.  The  shell  Is 
hold  in  this  spindle  by  a  Jenckes  collet  type  of 
clmck.  coni pulled  by  an  air  cylinder  at  the  rear 
of  the  spindle,  and  the  jaws  are  positively  closed 
or  opened  by  means  of  a  four-way  valve.  The 
drive  is  transmitted  through  a  heavy  back-shaft 
and   cut    gearing  having   a   reduction   of  4'-.   to   1. 


An  air  clutch  pulley  is  provided  on  this 
shaft,  which  is  of  the  taper  type  with 
cork  insets,  the  clutch  being  controlled 
by  means  of  an  air  cylinder  and  three- 
way  valve  located  near  the  operator's 
stand.  Springs  under  compression  re- 
lease the  clutch  when  the  air  is  turned 
oft. 

The  rough-shaping  of  the  band  is  ac- 
complished    by     means     of     two     form 
tools  made  of  high-speed  steel,  which  are 
comparatively    long-lived,    as    they    are 
ground  on  the  ends  in  sharpening,  which 
does  not  change  their  shape.     Each  of 
the  tools  Is  securely  held  in  a  dovetailed 
tit  in  a  steel   tool-block  by  two   ?i-inch  . 
taper-head  bolts.    Both  tools  are  further 
supported  by  an  adjustable  jack,  so  that  the  clamping  effect  of 
either  tool  helps  to  hold  the  other,  and  permits  of  quickly  re- 
placing the  tools  after  they  have  been  ground.    Each  tool  cuts 
approximately  one-half  the  band  width,  and  the  tool-block  has 
a  quick  and  convenient  shift  in  a  sidewise  direction  by  means 
of  a  rack  and  pinion;  it  is  accurately  located  by  a  single  slop- 
rod  and  lock-nut. 

An  accurate  method  of  determining  the  depth  of  cut  is  pro- 
vided by  means  of  a  graduated  dial  and  two  adjustable  pins 
that  can  be  screwed  in  or  out,  and  which  come  flush  with  the 
face  of  the  feed-screw  housing  when  the  tool  has  approached 
the  desired  depth  of  cut.  The  exact  depth  is  determined,  how- 
ever, by  means  of  a  pointer  and  adjustable  dial,  making  it 
possible  for  the  operator  to  hold  the  cut  within  close  limits. 
The  undercutting  operation  is  effected  by  means  of  a  separate 
tool  and  block  mounted  on  the  main  or  roughing  tool-block. 
This  is  in  line  with  the  under-cut  when  the  tool  nearest  the 
base  of  the  shell  has  finished  its  work  and  been  slightly  with- 
drawn. 

The  band  is  finally  finished  by  means  of  a  shaving  tool  which 
is  arranged  to  feed  down  an  inclined  block  at  the  rear  of  the 
shell.  This  block  is  furnished  with  a  slight  adjustment  to  or 
fr,om  the  shell,  and  means  arc  also  provided  to  rotate  the 
block  slightly  in  order  to  vary  the  diameter  of  the  band  at 
each  end.  The  feed  of  the  tool  is  through  a  rack  and  pinion 
on  the  block,  and  then  through  a  worm  and  wheel  to  the  hand- 
wheel  at  the  front  of  the  machine  on  the  operator's  right  hand. 
The  tool  used  for  this  work  is  made  of  high-speed  steel  with 
the  face  milled  to  the  exact  contour  of  the  finished  band.  It 
is  located  in  the  slide  by  a  dovetail  that  supports  the  full 
length  of  the  tool,  and  is  held  securely  by  a  clamp  and  two 
bolts.     The  tool  is  sharpened  by  grinding  it  on  the  end.     A 
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double  scraper  tool  is  attached  to  this  back  tool-block  and  is 
made  adjustable  sidewise  to  bring  it  into  alignment  with  the 
finishing  tool.  The  two  scraper  tools  are  set  in  slots  in  the 
tool-block  at  the  correct  distance  apart  for  the  width  of  the 
band;  each  tool  is  adjustable  by  means  of  set-screws  so  that 
they  can  be  made  to  come  down  close  to  the  shell  without 
actually  cutting  the  steel. 

The  tool-block  is  counterbalanced  and  swung  up  out  of  the 
way  while  the  shell  is  being  set  up  or  removed  from  the 
machine.  The  work  is  located  in  the  chuck  by  means  of  a 
swinging  stop  attached  to  the  cap  above  the  spindle;  this  stop 
swings  down  and  is  located  in  position  by  means  of  a  toggle 
lever,  the  shell  being  pulled  back  until  the  band  bears  against 
a  stop,  after  which  the  operator  turns  on  the  air  to  close  the 
chuck,  swings  the  stop  up  out  of  the  way,  turns  the  air  on 
'  the  clutch  pulley  which  starts  the  machine,  and  proceeds  to 
feed  in  the  roughing  tool  which  performs  the  first  operation. 


CHATILLON   AUTOMATIC   TEST   SCALE 
FOR  SHELLS 

John  Chatillon  &  Sons,  85-93  Cliff  St.,  New  York  City,  have 
recently  developed  a  scale  for  indicating  whether  a  shell  is 
under  or  over  the  prescribed  weight,  which  in  the  case  of  the 
shell  shown  in  the  accompanying  illustration  is  5  pounds,  11 
ounces  and  5  drams.  It  will  be  observed  that  the  weight  of 
the  shell  is  entirely  counterbalanced,  thereby  confining  the 
fluctuations  of  the  pointer  to  an  indication  of  variation.     In 


Chatillon    Test    Scale    for 

order  to  show  this  clearly,  a  reading  index  13  inches  in  length 
Is  provided,  which  covers  a  range  from  S  to  14  ounces  by 
drams.  For  the  shell  referred  to,  a  test  weight  of  5  pounds, 
8  ounces  is  furnished,  so  that  the  operator  can  see  at  any  time 
If  the  scale  is  in  balance.  While  this  scale  was  developed  pri- 
marily for  handling  3-incli  shells,  it  can  be  adapted  for 
handling  larger  sizes. 

NORRMAN   AUTOMATIC   MULTIPLE 

ADJUSTING  PEN 

Many  have  undoubtedly  noted  the  inellicient  and  unscientific 

methods  employed  at  present  in  tracing  or  inking  in  drawings 

— especially    machinery    drawings — where    many    fine,    heavy 

and  dotted  lines  are  intermingled.     It  is,  of  course,  impossible 


to  work  OHt  any  standard  methods,  since  the  conditions  vary 
with  each  individual  case,  and  the  draftsman  has  generally 
been  allowed  to  follow  his  own  judgment  in  doing  this  work. 
Sometimes  he  frequently  adjusts  and  readjusts  the  pen  in 
drawing  these  lines,  without  any  system  at  all.  This,  of  course, 
results  in  slow  and  inefiicient  work;  and  the  experienced 
draftsman,  in  order  to  do  his  work  quickly  and  neatly,  traces 
in  the  heavy  lines  first  and  then  inserts  the  fine  and  dotted 
lines  later,  or  vice  versa.  By  this  method,  however,  the  drafts- 
man will  have  to  locate  the  lines  twice  and  adjust  the  T-square 
or  triangle  twice  before  a  line  can  be  completed.  The  expendi- 
ture in  physical  and  mental  energy  is  consequently  about  twice 
as  great  as  it  actually  should  be;  and  before  a  drawing  is  com- 
pleted this  has  been  repeated  several  hundred  times.  Further- 
more, in  inking  in  fine  lines  exclusively,  it  frequently  occurs 
that  the  ink  will  not  run  freely.  It  dries  in  the  pen,  forming 
a  crust  that  can  be  removed  only  by  cleaning.  As  a  result, 
inking  in  is  a  slow  and  tedious  process. 

It  was  in  an  endeavor  to  improve  these  conditions  that  A.  E. 
Norrman,  P.  O.  Box  701,  Portland,  Me.,  gave  this  matter 
thorough  consideration  and  found  that  the  modern  principles 
of  efficiency  could  be  applied  to  advantage  in  the  process  of 
tracing  or  inking  in,  thereby  improving  the  present  wasteful 
methods.  For  that  purpose  it  was,  however,  necessary  to 
design  a  drawing  pen  with  entirely  new  facilities,  making  the 
pen  automatically  adjustable  for  lines  of  different  thicknesses 
in  such  a  way  that  the  adjustment  could  be  altered  at  will. 
This  problem  was  successfully  solved,  and  the  specific  improve- 
ments are  embodied  in  a  detachable  adjusting  device  that  can 
be  applied  to  any  standard  drawing  pen  without  necessitating 
alterations  of  any  kind  in  the  pen  itself.  This  device  is  shown 
in  the  accompanying  illustration  in  different  modifications,  in 
combination  with  a  standard  pen,  a  compass  and  a  pen  with  a 
special  attachment  for  spreading  the  blades  for  cleaning.  It 
wifi  be  seen  that  the  detachable  adjusting  device  for  the 
standard  pen  consists  principally  of  a  specially  shaped  lever 
and  cam-lever  that  is  pivoted  to  the  lever  formed  so  as  to  fit 
the  upper  blade  of  the  pen  and  clamped  to  it  by  means  of  the 
ordinary  adjusting  screw.  The  cam-lever  is  provided  with  two 
operating  points,  both  co-acting  with  adjusting  screws  located 
on  each  side  of  the  pivot,  so  that  in  the  operative  position  of 
this  cam-lever  both  points  will  bear  evenly  on  the  blade,  while 
a  projecting  part  of  the  lever  forming  an  operating  handle 
extends  over  the  head  of  the  adjusting  screw  of  the  pen.  The 
operating  point  toward  the  nib  of  the  pen  is  shaped  as  a  cam 
and  co-acts  with  an  adjusting  screw  in  the  rear  part  of  the 
cam-lever,  while  the  operating  point  in  the  front  is  shaped  dis- 
tinctly as  a  lever  and  co-acts  with  a  screw  in  the  operating 
handle  immediately  above  the  ordinary  adjusting  screw. 

When  the  cam-lever  is  in  its  inoperative  position,  the  pen 
can  be  adjusted  to  draw  a  heavy  line  by  means  of  the  ordinary 
adjusting  screw,  the  cam-lever  being  kept  firmly  in  place  by 
the  spring  action  of  the  blades  of  the  pen.  It  will  now  be 
noticed  that  in  holding  the  pen  in  the  correct  position  for 
drafting,  the  index  finger  of  the  user  rests  directly  on  the 
wide-headed  adjusting  screw  in  the  operating  handle  of  the 
device,  and  enough  pressure  may  be  exerted  on  the  head  of 
this  screw  to  hold  the  pen  firmly.  The  pen,  of  course,  will  now 
draw  a  heavy  line.  If  sufficient  pressure  is  exerted  on  the 
head  of  the  large  adjusting  screw  to  overcome  the  spring 
action  of  the  blade  of  the  pen,  the  adjusting  lever  will  act  on 
the  blades,  forcing  them  to  close  until  the  co-acting  adjusting 
screw  rests  on  the  head  of  the  adjusting  screw  of  the  pen.  The 
pen  will  now  draw  a  fine  line  that  can  be  adjusted  by  means 
of  the  large  adjusting  screw  of  the  device.  As  soon  as  the 
pressure  is  removed,  the  spring  action  of  the  blades  will  force 
the  pen  back  into  its  former  adjustment,  thus  drawing  a  heavy 
line.  The  pressure  required  for  this  adjustment  is  slight,  yet 
very  distinct,  and  thus  we  have  the  means  to  change  quickly 
and  accurately  the  adjustment  of  the  pen  during  drafting. 

The  operating  lever  can  also  be  swung  back  into  a  position 
where  the  small  adjusting  screw  in  the  rear  will  rest  on  the 
upper  blade  of  the  pen.  In  this  position  the  adjusting  cam 
will  act  on  the  pen,  and  the  pen  will  draw  a  fine  line  that  can 
be  adjusted  by  the  small  adjusting  screw.  This  adjustment 
will  be  self-locked  by  the  spring  action  of  the  blades,  and  the 


August,  1916 


MACHINERY 


1093 


Norrman  Detachable  Adjusting  Device  for  Stand- 
ard Drafting  Pen;  Adjusting  Device  with  Moans 
lor   spreading   Blades:    anil    Compass   fitted   with 
Adjusting  Device 


pen  will  draw  a  fine 
line  as  long  as  the 
operating  lever  re- 
mains in  tliis  posi- 
tion. It  is  desirable 
that  adjustment  of 
the  pen  from  a 
heavy  to  a  fine  line 
and  vice  versa 
should  be  accom- 
plished in  a  mini- 
mum of  time,  in  or- 
der to  draw  lines 
that  appear  partly 
heavy  and  partly 
fine.  This  is  accom- 
plished with  the  ad- 
justing lever  that 
requires  a  motion 
of  only  a  few  hun- 
dredths inch  for 
the  adjustment.  On 
the  other  hand,  in 
drawing  fine  lines 
exclusively  or  fine 
lines  with  an  intri- 
cate curvature,  it  is  not  always  possible  or  convenient  to  exert 
the  required  pressure  on  the  head  of  the  large  adjusting  screw, 
and  in  that  case  the  self-locking  cam  adjustment  should  be 
u.sed.  Therefore,  if  the  three  line  adjustments  are  all  made 
<lilferent,  the  self-loclting  adjustment  should  be  made  fine  to 
draw  center  lines,  dimension  lines  and  lines  for  cross-hatching, 
wliile  the  self-releasing  adjustment  should  be  used  for  dotted 
lines  only,  and  made  just  a  shade  finer  than  the  heavy  line 
adjustment.  In  this  way,  very  attractive  and  clear  drawings 
are  secured. 

It  must  be  mentioned  that  the  operating  handle  is  in  imme- 
diate proximity  to  the  index  finger  of  the  user  so  that  effi- 
cient handling  of  the  pen  will  be  easily  acquired.  Great  care 
has  also  been  exercised  to  make  the  details  of  the  device 
fulfill  all  requirements.  The  multiple  adjusting  pen  is  neat, 
simple  and  of  a  practical  construction.  The  pen  with  the 
attachment  for  spreading  the  blades  is  practically  the  same 
as  the  standard  multiple  adjusting  pen,  except  for  a  special 
filler  piece  between  the  base  of  the  adjusting  device  and  the 
upper  blade  of  the  pen.  A  sliding  motion  of  the  filler  piece 
will  effect  the  closing  and  the  opening  of  the  blades.  For  the 
compass,  only  the  self-locking  adjustment  has  been  provided, 
and  the  device  has  been  clamped  to  the  compass  pen  in  a  some- 
what dilTcreiit  manner,  as  it  can  be  operated  to  better  ad- 
vantage in  (his  position. 

It  seems  obvious  that  up  to  the  present  time  very  little  at- 
tention has  been  given  to  the  process  of  inking  in  or  tracing 
drawings.  So,  for  instance,  it  is  possible  to  see  draftsmen 
who  handle  the  pen  in  an  entirely  incorrect  and  unwieldy 
manner,  and  it  seems  that  many  students  in  receiving  instruc- 
tions simply  have  been  requested  to  produce  a  certain  drawing 
to  conform  with  a  given  sample,  but  they  have  been  able  to 
suit  themselves  as  to  how  to  produce  it.  Also  the  time  and 
personal  elTort  required  to  make  a  certain  drawing  has  never 
been  seriously  investigated.  However,  in  using  the  new  multi- 
ple adjusting  pen  in  a  systematic  manner  it  is  evident  that 
great  saving  in  time  and  energy  can  be  achieved,  besides  mak- 
ing the  occupation  of  drafting  easier  and  more  pleasant  for 
the  draftsman.  Instead  of  searching  all  over  the  drawing  for 
lines  of  the  particular  thickness  for  which  his  pen  is  set. 
he  can  confine  his  attention  to  one  part  of  the  drawing,  inking 
in  fine  lines,  dotted  lines  and  heavy  lines  as  he  proceeds  from 
one  part  of  the  drawing  to  the  other.  He  will  finish  his  work 
in  less  time  and  make  a  better  looking  drawing,  as  all  the 
various  lines  are  of  a  uniform  thickness.  He  will  also  save 
much  mental  effort  and  worry,  as  the  annoying  search  for 
small  odds  and  ends  will  practically  be  eliminated.  It  will  also 
be  noted  that  in  constantly  changing  the  automatic  adjust- 
ments of  the  pen  the  crust   that   forms  in  the  drying  of  the 


ink  will  be  broken  up,  and  actual  experience  in  using  this 
pen  has  proved  that  the  ink  will  run  freely  and  the  lines 
will  be  of  uniform  thickness,  whether  the  pen  is  full  of  ink 
or  nearly  empty. 

There  is,  furthermore,  another  side  of  the  question  that  has 
not  been  given  due  attention.  This  is  the  time  it  requires  to 
read  a  drawing.  In  many  factories  it  is  customary  to  send 
out  from  the  drafting  department  almost  unreadable  blue- 
prints from  pencil  sketches.  Frequently  it  is  requested  that 
the  dotted  lines  be  of  the  same  thickness  as  the  full  lines, 
screw  threads  are  not  always  shown  with  the  customary  al- 
ternate fine  and  heavy  lines,  and  the  use  of  light  and  shade 
lines  has  already  long  been  abolished — all  in  an  effort  to  cut 
down  the  cost  of  drafting  to  the  absolute  minimum.  However, 
there  can  be  no  question  of  the  advantage  of  a  clear  and  easily 
read  drawing.  It  eliminates  the  possibility  of  costly  mistakes. 
The  man  in  the  shop,  the  patternmaker,  machinist  or  assem- 
bler— whoever  it  may  be — will  spend  less  time  in  studying  the 
drawing  and  more  for  actual  productive  work,  and  as  he  is 
often  a  higher  paid  man  than  the  draftsman,  the  saving  will 
be  worth  considering.  Many  times  the  chief  engineer  or  the 
superintendent  has  to  spend  much  of  his  valuable  time  in 
studying  a  drawing  that  could  have  been  made  much  clearer 
by  a  little  more  care  and  attention  on  the  part  of  the  drafts- 
man. Therefore,  if  we  sum  up  all  the  advantages  derived 
from  the  use  of  the  new  multiple  adjusting  pen,  we  find  that 
it  not  only  facilitates  the  work  of  the  draftsman  and  enables 
him  to  give  better  service  to  his  employer,  but  it  will  also 
indirectly  result  in  greater  efficiency  in  the  shop. 


RUSSELL  DOUBLE   REVERSIBLE   DIES 

The  dies  in  all  screw  plates  made  by  the  Russell  Mfg.  Co., 
Greenfield,  Mass.,  are  now  made  to  cut  from  both  faces  and  are 
known  as  "double"  dies.  This  development  enables  them  to 
do  certain  classes  of  work  which  cannot  be  performed  with 
other  styles  of  dies.  For  instance,  when  a  thread  is  to  be  cut 
close  up  to  a  shoulder  or  a  very  short  piece  is  to  be  threaded, 
the  cut  should  be  made  from  the  front  face  of  the  die.  In  this 
way,  the  space  which  the  thickness  of  the  guide  prevents  being 
utilized  when  cutting  from  the  guide  side  of  the  die  can  be 
threaded,  enabling  the  die  to  cut  right  up  to  the  shoulder  or 
work-holder.  This  double  die  feature  makes  it  possible  to  use 
the  same  die  for  either  hand  or  machine  work,  as  well  as  to 
accomplish  the  kinds  of  work  described  without  turning  the 
die  over.  The  dies  are  also  reversible,  making  It  possible  to 
turn  the  die  over  in  its  holder  when  a  set  of  cutting  edges  has 
become  worn  out,  thus  bringing  the  other  set  of  cutting  edges 
into  action  and  doubling  the  life  of  the  die.  Double  dies  have 
been  made  before  and  also  reversible  dies,  but  we  believe  that 
this  is  the  first  case  in  which  the  double  and  reversible  features 
have  been  combined  in  a  single  die. 

In  the  accompanying  illustration,  the  view  shown  at  A  iUus- 
strates  the  Russell  style  .\  die.  where  It  will  be  seen  that  the 
double  reversible  feature  is  provided  by  countersinking  and 
counterboring  the  screw  holes  in  both  faces,  so  that  the  die 
may  be  turned  over  on  the  guide.  The  Russell  style  B  die  is 
shown  at  /?.  and  this  view  illustrates  how  the  same  result  is 
obtained  by  having  a  double  bevel  on  the  outside  of  the  die  so 
that  it  may  be  turned  over  in  the  collet.  One  of  the  Russell  full 
mounted  dies  is  shown  at  C,  where  it  will  be  seen  that  the 
same  result  is  obtained  for  this  type  of  die  by  having  the  screw 
holes  countersunk  from  both  faces,  so  that  the  die  may  also 
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be  turned  over  on  the  stock.  This  is  a  development  in  thread- 
ing dies  which  should  be  greatly  appreciated  by  all  mechanics 
who  are  called  upon  to  use  tools  of  this  kind. 


SIPP   SPECIAL   DRILLING   MACHINES 

The  machinrii  discribcd  hi  thr  follotviny  artiilc  locrc  deveh 
oiicd  to  meet  special  requirements  met  with  in  macfiininf/ 
crankshafts  provided  with  a  forced-feed  lubricant  si/strm. 
Then  combine  the  features  of  this  company's  regular  drill- 
liif!  machines  with  special  means  for  the  performance  of  those 
ilrilliiig  operations  referred  to  in  connection  with  the  ma- 
<  hincs.  The  automatic  power  feed  mechanism  represents  an 
Improvement  recently  developed  for  use  on  the  standard  Sipp 
drilling  machines. 

For  the  purpose  of  drilling  all  angular  oil-holes  for  the 
forced-feed  lubrication  system  in  crankshafts,  the  Sipp  Ma- 
chine Co.,  Paterson,  N.  J.,  is  now  building  the  special  drilling 
machine  illustrated  in  Pigs.  1  and  3.  In  addition  to  its  use 
for  this  purpose,  the  machine  may  be  employed  for  the  per- 
formance of  light  vertical  milling  operations;  and  it  is  also 
well  adapted  for  the  performance  of  various  classes  of  tool- 
room work.  It  will  be  evident  from  the  illustration  that  pro- 
vision is  made  for  tilting  the  table  to  any  required  angle  by 
rotating  the  table  support  through  a  worm  and  worm-wheel; 
and  a  graduated  collar  on  the  support  facilitates  setting  the 
table  to  an  angle  corresponding  to  the  required  angle  for  the 
oil-hole  in  the  crankshaft.  In  addition,  the  table  is  provided 
with  the  usual  vertical  movement  by  means  of  a  screw,  which 
amounts  to  14  3/16  inches  irrespective  of  the  traverse  move- 
ment of  the  spindle  bracket  and  spindle  sleeve.     The  spindle 

bracket  has  a  tra- 
verse movement  of 
14%  inches,  and  the 
sleeve  has  a  feed 
movement  of  5^2 
inches.  The  table 
may  be  tilted  to  an 
angle  of  80  degrees 
from  the  horizontal 
to  either  the  right 
or  left  of  the  neu- 
tral position;  and, 
as  previously  men- 
tioned, it  is  equipped 
with  a  graduated 
ring  for  the  entire 
circle  of  360  de- 
grees; when  the  ta- 
ble has  been  moved 
to  either  the  right 
or  left  through  a 
distance  of  3  or  4 
inches,  the  ball- 
crank  will  clear  the 
base,  and  the  table 
can  then  be  turned 
through  a  complete 
circle,  if  so  desired. 
The  working  sur- 
face of  the  table  is 
10  by  36  inches,  and 
the  minimum  dis- 
tance between  the 
spindle  and  table  is 
2  5/16  inches,  while 
the  maximum  dis- 
tance from  the  spin- 
dle to  the  table  is  Sl^i  inches.  The  travel  of  the  table  from 
right  to  left  or  vice  versa  is  14  inches  on  each  side  of  the 
center,  making  a  total  table  travel  of  28  inches;  and  the  cross- 
slide  has  a  traverse  of  4  inches  forward  and  3  inches  back- 
ward from  the  central  position,  making  a  total  traverse  motion 
of  7  inches.  The  entire  table  support  can  be  swung  around  the 
column  65  degrees  to  the  left  and  48  degrees  to  the  right  of 
the  central  position.  The 'table  is  provided  with  two  longi- 
tudinal T-slots,  spaced  6  inches  apart  from  center  to  center. 
This  machine  will  drill  a  hole  to  the  center  of  an  IS-inch  circle. 


Fig.    2.     Crankshaft    with    Forced    Lubrication    System,    showing    Angular 
Holes  drilled  on  Sipp  Machine  shown  in  Figs.  1  and  3 

Machine  for  Drilling  End  Hole  in  Crankshaft  Forced  Feed 

The  machine  shown  in  Fig.  3  was  especially  developed  for 
use  in  drilling  the  hole  in  the  center  of  the  bearing  at  the 
inlet  end  of  the  crankshaft  forced-feed  lubrication  system.  The 
jig  is  clamped  at  the  top  of  the  table  and  the  crankshaft  is 
located  in  this  jig  with  ample  space  from  the  top  of  the  table 
to  the  foot  of  the  base  for  handling  crankshafts  up  to  and 
including  321;.  inches  in  length  below  the  coupling  flange.  In 
addition,  it  will  be  evident  from  the  illustration  that  this  ma- 
chine can  be  used  for  regular  drilling  operations.  Important 
dimensions  are  as  follows:  maximum  distance  from  end  of 
spindle  to  top  of  table,  Siy^  inches;  size  of  working  surface 
of  table,  16  by  40  inches;  distance  between  centers  of  two 
longitudinal  T-slots,  6  inches.  The  table  is  raised  and  lowered 
by  a  crank-actuated  rack  and  pinion,  and  the  use  of  this  ma- 
chine eliminates  any  obstruction  under  the  center  of  the  table, 
allowing  the  crankshaft  or  other  work  to  hang  in  free  space. 

Crankshaft  Centering-  Machine 

Fig  4  illustrates  a  machine  designed  for  use  in  centering 
crankshafts.  A  dead  male  center  is  brought  up  into  position 
by  depressing  a  foot-treadle,  and  the  cup  center  locates  the 
crankshaft  ready  for  the  centering  operation.  It  has  an  over- 
hang of  8  inches;  the  maximum  distance  from  the  nose  of  the 
spindle  to  the  cup  centers  is  40  inches,  and  the  minimum  dis- 
tance from  the  nose  of  the  spindle  to  the  cup  centers,  25  inches. 
The  maximum  length  of  hand  feed  is  o^i  inches,  and  the  maxi- 
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mum  traverse  of  the  spindle  head,  91,  inches;  the  total  spindle 
adjustment  is  14%  inches,  and  other  dimensions  are  the  same 
as  those  of  the  single-spindle  Sipp  drilling  machine  illustrated 
and  described  in  the  January,  1915,  number  of  Maciiineby. 

Automatic  Resfulation  of  Belt  Tension  on  Slpp  Drilllner  Machines 

All  the  Sipp  drilling  machines  are  equipped  with  a  special 
form  of  adjustment  for  the  belt  tension  which  automatically 
compensates  for  any  differences  in  the  load.  For  instance, 
consider  the  moment  when  the  spindle  has  been  fed  down  to 
the  point  where  the  drill  engages  the  work;  any  one  who  has 
observed  the  belt  action  at  this  time  will  have  noticed  that 
the  tight  or  driving  side  of  the  belt  stretches,  and  that  there 
is  a  corresponding  increase  of  length  on  the  slack  side.  Simi- 
larly, if  the  belt  is  carefully  watched  at  the  time  the  drill 
breaks  through  the  work,  it  will  be  noticed  that  the  driving 
tension  is  reduced,  and  consequently  the  length  of  belt  ou  the 

short  side  is  correspond- 
ingly decreased.  In 
either  of  these  cases  the 
adjustable  idler  pulley 
shown  at  C  in  Fig.  5 
changes  its  position  so 
that  the  belt  tension  is 
maintained  constant. 
This  result  is  obtained 
b  y  means  of  a  torsion 
spring  contained  in  case 
A'  which  causes  the  idler 
pulley  to  move  in  or  out 
as  the  ease  may  be. 
The  strength  of  the 
spring  may  be  adjusted 
so  that  exactly  the  re- 
quired belt  tension  is 
obtained,  and  it  is  im- 
portant to  note  that  at 
those  times  when  an  ex- 
ceptionally heavy  load 
is  imposed  on  the  drive, 
the  idler  pulley  will 
slack  off  and  reduce  the 
tension  of  the  belt  be- 
fore the  strain  becomes 
great  enough  to  stretch 
the  belt  beyond  its  elas- 
tic limit,  or  strain  any 
part  of  the  machine. 
In  this  way  the  life  of 
the  machine  and  belt 
are  materially  in- 
creased. 

Automatic     Power    Feed 
for  DrlUlnir  Machines 

With  the  view  of  giv- 
ing machine  operators 
the  maximum  amount  of 
time  for  handling  fin- 
ished work  and  gettins 
new  blanks  or  castings 
ready  for  drilling,  the 
Sipp  Machine  Co.  has  developed  an  automatic  power  feed  mech- 
anism for  use  on  its  drilling  machines.  This  provides  for  feed- 
ing the  spindle  down  by  hand  until  the  ixiint  of  the  drill  is 
brought  into  contact  with  the  work,  at  which  time  the  power 
feed  mechanism  is  automatically  engaged;  the  operator  can 
then  leave  the  machine,  as  the  power  feed  is  disengaged  when 
the  required  depth  of  hole  has  been  drilled,  and  the  spindle  is 
then  returned  automatically  by  a  counterweight  inside  the 
column.  An  air  cushion  absorbs  the  shock  at  the  time  the 
spindle  reaches  the  top  of  its  travel. 

The  mechanism  by  which  these  results  are  obtained  is  shown 
in  Fig.  6  on  the  spindle  at  the  right-hand  side  of  the  machine. 
Referring  to  this  illustration,  it  will  be  seen  that  a  rod  .1 
is  carried  by  brackets  attached  to  the  spindle  quill;  this  rod 
moves  with   the  spindle,  and  at  the  time  when  the  point  of 
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the  drill  comes  into  contact  with  the  work,  a  stop  carried  by 
rod  A  engages  trip  lever  B  which  results  in  automatically 
throwing  in  the  power  feed  that  is  obtained  through  the  fa- 
miliar form  of  worm  and  worm-wheel.  The  feeding  of 
the  drill  then  continues  until  the  hole  has  been  cut  to  the 
required  depth,  at  which  time  knock-out  ('.  which  is  of  the 
usual  form,  disengages  the  power  feed  and  allows  the  spindle 
to  be  automatically  returned  by  means  of  the  counterweight 
previously  referred  to.  The  momentum  of  the  rising  spindle 
is  absorbed  by  an  air  cushion  effect  contained  in  dash-pot  />, 
so  that  no  vibration  is  set  up  at  the  time  the  spindle  reaches 
the  other  position.  It  will  be  evident  that  this  automatic 
feed  mechanism  replaces  the  previous  type  in  which  it  was 
necessary  to  engage  the  power  feed  by  hand  after  the  drill  had 
been  brought  down  into  contact  with  the  work.  The  three 
left-hand  spindles  on  the  machine  shown  in  Fig.  6  are  equipped 
with  the  form  of  mechanism  in  which  the  feed  Is  engaged  by 
hand  by  pulling  out  the  smaller  lever  shown  at  £'.  The  reason 
for  this  design  was  that  the  holes  drilled  by  the  three  left- 
hand  spindles  are  deep  enough  to  give  the  operator  plenty  of 
time  to  handle  the  finished  work. 

The  spindle  sleeve  is  controlled  and  held  in  rigid  alignment 
by  a  steel  saw  blade  running  in  a  spline  3>4  inches  in  length, 
which  insures  positive  rigidity  and  long  wear  and  does  not 
allow  of  any  rotation  or  loosening  of  the  sleeve.     This  is  par- 
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ticularly  advantageous  in  ease  the  machine  is  to  be  used  at 
some  future  time  in  connection  with  a  multiple  drill  head, 
for  in  such  a  case  it  is  necessary  for  the  spindle  sleeve  to 
be  held  in  a  rigid  manner  to  insure  the  drilling  head  being 
held    in    proper   alignment    so   that    the    drills    will    not   bind. 


LUNDVALL   FUSE   RING  MILLING 

MACHINES 

These  machines  for  rouijh-  and  finish-milHng  the  powder 
train  groove  in  time  fuse  rings  are  of  similar  design,  the  chief 
distinction  lying  in  the  fact  that  the  roughing  cut  is  taken, 
with  a  circular  milling  cutter  and  the  finishing  cut  with  an 
end-mill.  The  roughing  cutter  leaves  an  arc  of  metal  at  each 
end  of  the  groove,  and  in  order  to  obtain  the  highest  efficiency 
in   operating   the  finishing    machine,    means   are  provided  for 


Fig.    1.     Lundvall  Machi 


using  a  slow  speed  while  the  cutter  is  taking  a  heavy  cut 
at  the  ends  of  the  groove,  and  autom,atically  increasing  the 
speed  during  the  time  that  the  light  cut  is  being  taken  in 
finishing  the  remainder  of  the  groove. 


Fig.   3.     Lundvall   Machii 

For  use  in  rough-  and  finish-milling  the  powder  train  groove 
in  fuse  rings.  E.  A.  Lundvall,  24  Belmont  Ave.,  Jersey  City, 
N.  J.,  is  now  building  the  milling  machines  illustrated  and 
described  herewith.  It  is  general  practice  to  rough  out  the 
groove  with  an  end-mill,  but  experience  has  shown  that  the 
use  of  a  circular  milling  cutter  of  the  type  used  on  the  rough- 
ing machine  enables  the  work  to  be  done  much  more  rapidly. 
When  the  first  machine  has  done  its  work,  the  fuse  ring  is 
transferred  to  the  finishing  machine  which  uses  an  end-mill 
to  finish  the  groove  to  exactly  the  required  size. 

The  Roug-hingr  Machine 
The  machine  employed  for  roughing  out  the  powder  train 
groove  is  illustrated  in  Figs.   1  and  2.     It  will  be  seen  that 
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Fig.  2.     View  of  Machine  sliowing  Work  in  Chuck  and  Roughing  Cutter 


Fig.  4.     Lundvall  Machine  showing  Work  in  Chuck  and  Finishing  Cutter 

the  work  is  held  in  a  two-jawed  chuck  which  is  opened  and 
closed  by  turning  lever  A  that  actuates  the  jaws  through  a 
cam  ring.  The  work  is  located,  in  the  chuck  by  means  of 
sliding  pin  K.  After  the  fuse  ring  has  been  set  up  in  the 
rhuck.  the  desired  location  for  the  powder  train  groove  is  ob- 
tained by  means  of  index  plate  C.  which  has  two  notches  that 
govern  the  length  of  the  groove  and  its  location.  Reference 
to  these  illustrations  will  make  it  apparent  that  the  cutter- 
head  is  driven  by  two  round  leather  belts,  the  double  belt 
being  provided   in   order   to   give   the  required   driving   force 
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be  doubled  while  the  central  part 
of  the  groove  is  being  finish-milled. 
Then  when  the  cutter  conies  into 
contact  with  the  arc  of  metal  left 
at  the  opposite  end  of  the  groove, 
a  second  stop  on  index  plate  E  en- 
gages lever  F  and  results  in  throw- 
ing the  clutch  back  into  contact 
with  the  slow-speed  pulley,  thus  re- 
ducing the  speed  to  the  proper 
number  of  revolutions  per  minute 
for  milling  out  the  second  arc  of 
metal  left  in  the  groove  by  the 
rouKhing  cutter.  The  manufacturer  claims  that  two  of  these 
machines  have  a  capacity  for  rough-  and  finish-milling  3000 
fuse  rines  a  day. 


Ricliards-Wilcox    Throc-way    TroUoy    Ovorlicad    Switch 

without  employing  an  unduly  high  belt  tension.  The  work 
is  fed  to  the  rotating  cutter  by  means  of  pulley  D  which  is 
also  driven  by  a  round  leather  belt. 

After  the  work  has  been  set  up  and  the  cutter-head  moved 
over  to  feed  the  cutter  into  the  work  to  the  required  depth, 
the  cutter-head  is  locked  against  longitudinal  movement  by 
means  of  a  suitable  latch.  The  operator  then  pulls  up  on 
lever  A'  which  results  in  withdrawing  the  locking  pin  from 
index  plate  C  and  at  the  same  time  throwing  the  driving  belt 
onto  the  tight  pulley  of  the  countershaft,  thus  starting  the 
machine.  It  will  be  apparent  that  the  locking  pin  is  with- 
drawn through  the  action  of  a  system  of  links  connected  with 
lever  E,  and  the  simultaneous  shifting  of  the  driving  belt  to 
the  tight  pulley  is  effected  by  a  wire  /•'  which  connects  the 
end  of  lever  E  with  the  belt  shifter.  When  the  work-spindle 
has  rotated  through  a  sufficient  distance  to  complete  rough- 
milling  the  groove,  the  plunger  conies  opposite  the  second 
notch  on  index  plate  C,  and  at  the  same  time  a  stop  on  this 
plate  engages  the  upper  end  of  lever  0,  allowing  the  plunger 
to  drop  into  the  notch  in  the  index  plate  and  lever  E  to  shift 
the  belt  back  onto  the  loose  pulley. 

The  Finishing-  Machine 

After  comparing  Figs.  1  and  2  with  Figs,  li  and  4.  (lie  reader 
will  have  observed  that  the  machines  for  rough-  and  finish- 
milling  the  powder  train  groove  are  similar  in  many  respects. 
The  chief  points  of  difference  are  that  an  end-milling  cutter 
is  used  for  the  finish-milling  operation;  and  in  order  to  ob- 
tain the  highest  possible  efficiency,  the  work  must  be  run  at  a 
slower  speed  during  the  beginning  and  end  of  the  operation, 
while  the  cutter  is  removing  the  arc  left  by  the  circular  mill- 
ing cutter  which  performs  the  roughing  operation;  then  while 
the  intermediate  part  of  the  cut  is  being  taken,  it  can  run 
at  high  speed,  as  the  cutter  is  only  removing  a  very  small 
amount  of  metal  at  this  time.  The  change  of  speed  is  effected 
automatically  by  means  of  a  two-speed  drive  from  pulleys  .1 
and  li  (Fig.  4)  on  the  countershaft,  from  which  belts  run 
over  the  idlers  to  pulleys  ('  and  I)  be- 
tween Which  is  located  a  positive  clutch. 
The  ratio  of  pulleys  .1  and  /{  is   1   to  2. 

The  work  is  set  up  in  the  machine  and 
the  machine  started  by  operating  the  hand 
lever,  as  in  the  case  of  the  machine  for 
rough-milling  the  groove.  Then  during 
the  first  part  of  the  operation  the  work 
is  rotated  at  slow  speed,  while  the  end- 
mill  is  removing  the  arc  left  by  the  cir- 
cular rough-milling  cutter.  When  this 
part  of  the  operation  has  been  completed, 
a  pin  carried  by  index  plate  E  engages 
the  top  of  lever  E  which  actuates  the  load 
and  fire  clutch  between  pulleys  C  and  D. 
This  results  in  throwing  the  clutch  out  of 
engagement  with  the  slow-speed  pulley 
and  connecting  it  with  the  high-speed 
pulley,  so  that  the  speed  of  rotation  may 


RICHARDS-WILCOX   TROLLEY   OVER-     . 
HEAD   SWITCH 

The  chief  claim  made  for  the  trolley  overhead  switch  that 
forms  the  subject  of  the  following  description  is  that  the 
design  has  been  worked  out  to  make  the  switch  as  compact  as 
possible.  It  frequently  happens  that  this  is  a  matter  of  great 
importance  because  economy  of  space  is  absolutely  necessary 
in  many  congested  factories.  The  accompanying  illustration 
shows  a  section  of  straight  and  curved  track  with  a  three-way 
switch,  but  the  same  type  of  switch  is  made  in  a  two-way  type. 
Both  types  are  made  for  use  with  two  sizes  of  track ;  they  are 
provided  with  a  positive  locking  attachment  and  finished  with 
japan.  This  switch  is  a  recent  product  of  the  Richards-Wilcox 
Mfg.  Co.,  Aurora,  III. 


CLEVELAND  ENGINE  LATHE 
The  accompanying  illustration  shows  the  20-inch  size  of  a 
line  of  heavy-duty  single-pulley  drive  engine  lathes  with  quick- 
change  gear-box  and  all-geared  head,  which  have  recently  been 
added  to  the  line  of  the  Cleveland  Machinery  &  Supply  Co., 
Cleveland,  Ohio.  The  machines  are  of  heavy  construction, 
making  them  suitable  for  all  classes  of  heavy  work  within 
their  range,  although  they  are  particularly  adapted  for  the 
requirements  of  automobile  and  forge  shops.  The  bed  is  of 
the  box-section  type  and  has  a  large  compensating  vee  at  the 
front  and  a  flat  way  at  the  rear.  The  headstock  is  of  the  geared 
type  with  single-pulley  drive,  and  nine  changes  of  speed  are 
available,  which  are  obtained  by  operating  two  levers.  All 
gears  are  maile  of  steel  and  the  single  pulley  is  equipped  with 
a  powerful  friction  clut<'h  operated  from  the  front  of  the 
machine,  either  at  the  headstock  or  apron  as  desired.  All  bear- 
ings, including  the  spindle  bearing,  are  lined  with  bronze;  and 
the  spindle  is  provided  with  a  ball  thrust  bearing. 

The  carriage  is  gibbed  front  and  back,  and  has  a  bearing  on 
the  bed  through  its  entire  length.  The  cross-slide  and  com- 
pound rest  both  have  taper  gibs  to  afford  compensation 
for  wear;  and  both  the  front  and  back  wings  of  the  carriage 
have  felt  wipers  to  protect  the  vees.    The  apron  is  of  heavy 
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box  section,  with  all  gears  made  of 
steel  and  all  bearings  lined  with 
l)ronze.  The  bearings  in  the  back 
wall  of  the  apron  are  oiled  from  a 
single  reservoir,  which  is  reached 
from  the  top  of  the  carriage.  Only 
one  friction  is  used  for  operating 
both  the  longitudinal  and  power 
tToss-feed;  and  automatic  stops  and 
reverse  for  the  feeds  are  furnished. 
The  apron  is  equipped  with  a  safety 
device  that  prevents  engaging  the 
half  nuts  without  first  throwing  the 
feed  lever  in  the  central  position. 
As  a  result,  it  is  impossible  for  the 
operator  to  engage  both  the  lead- 
screw  and  feed-rod  at  the  same 
time. 

The  quick-change  gear-box  is  of 
the  familiar  cone  type  of  construc- 
tion, and  it  is  equipped  with  all 
steel  gears  and  bearings  lined  with 
bronze.  The  driving  mechanism  for 
the  lead-screw  and  feed-rod  is  ar- 
ranged so  that  the  two  cannot  be 
engaged  simultaneously.  These  ma- 
chines   may    be    equipped    with    a 

taper  attachment,  four-tool  turret  toolpost,  heavy  hexagon 
carriage  turret,  and  power  feed  bed  turret.  When  so  de- 
sired, they  may  be  provided  with  alternating-current  or  direct- 
current  motor  drive;  and  the  motor  may  be  direct  connected 
111  rough  gearing  or  the  power  transmitted  by  a  silent  chain, 
as  desired.  Reverse  to  the  spindle  can  be  supplied  at  any  time 
either  for  belt  or  motor  drive.  These  lathes  are  made  with 
IS,  20,  22,  24,  26,  28,  30,  32  and  34  inches  swing,  and  with  any 
desired  length  of  bed. 


ck    built    by    Ehvell-Pa 
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ELWELL-PARKER   CRANE   TRUCK 

The  Elwell-Parker  Electric  Co.,  Cleveland,  Ohio,  has  recently 
added  to  its  line  of  industrial  trucks  the  "rocking"  type  of 
crane  truck  illustrated  and  described  herewith.  The  boom 
and  hoist  are  motor  driven  by  an  Elwell-Parker  crane  type 
motor,  which  receives  energy  from  the  same  storage  battery 
that  furnishes  power  to  the  separate  propelling  motor;  and 
tlie  arrangement  Is  such  that  the  operator  does  not  need  to 


leave  the  driving  platform  to  raise  the  boom  or  hoist  the  load. 
In  handling  automobile  engines  between  inspection,  test  and 
installation  on  the  chassis,  this  crane  has  a  decided  advantage 
due  to  its  being  mounted  on  a  "four-wheel-steer"  truck  that 
may  be  driven  into  very  close  quarters  to  deliver  the  load  in 
exactly  the  required  position.  Trucks  of  this  kind  are  also 
employed  for  handling  heavy  dies  used  on  drop-hammers,  for 
lifting  castings  onto  or  off  the  planer,  and  for  a  great  variety 
of  other  lifting  work  which  must  be  done  in  industrial  plants. 
Those  experienced  in  the  employment  of  labor  know  that  it 
is  difficult  to  secure  men  for  doing  just  this  class  of  work, 
and  one  truck  has  the  capacity  of  a  number  of  men.  The 
capacity  is  for  lifting  work  up  to  1000  pounds. 


BRIERLEY    NACHING    CO. 
CLEVELAND.OHIO. 
U.S.A. 


Measuring  Machine  developed  by  Brierley  Machine   Co.   for  gagii 
Work,    and    now    built    for    Market 


BRIERLEY  PRECISION   MEASURING 
MACHINE 

A  precision  measuring  machine  in  which  the  pressure  of 
measuring  points  on  the  work  is  controlled  by  the  dropping  of 
a  plug  is  shown  in  the  illustration.  The  machine 
is  built  by  the  Brierley  JIachine  Co.,  1736  E. 
22nd  St.,  Cleveland.  Ohio,  and  is  used  for 
handling  this  company's  own  work.  It  consists 
of  a  heavily  ribbed  bed  on  which  are  carried  two 
adjustable  slides  A  and  B.  Slide  A  carries  the 
pressure  mechanism,  which  Is  of  simple  design; 
at  the  rear  of  sliding  spindle  or  measuring  point 
C  there  is  a  spring  (not  shown)  which  exerts  a 
pressure  of  G  pounds.  Attached  to  spindle  C  is  a 
yoke  that  carries  a  point  D  located  in  line  with 
stationary  point  E.  which  is  supported  by  the 
frame  of  slide  A.  Between  these  two  measuring 
points  is  a  plated  rod  F.  which  drops  when  pres- 
sure applied  to  the  work  by  the  measuring  point 
reaches  6  pounds. 

Slide  B.  located  at  the  other  end  of  the  base, 
carries  a  measuring  spindle  provided  with  a 
screw  having  forty  threads  per  inch.  On  this 
screw  Is  mounted  graduated  ring  G  that  is 
divided  into  250  spaces,  and  a  pointer  attached 
to  slide  B  facilitates  the  taking  of  readings  on 
graduated  ring  G.  The  measuring  machine  can  be 
set  with  Johansson  blocks,  as  shown,  and  the 
dial  G  set  so  that  it  records  zero.  Then  the  work 
to  be  measured  is  placed  between  the  measuring 
points,  and  if  larger  than  the  blocks  the  pressure 
will,  of  course,  be  greater  on  the  sliding  spindle  V 
and  will  cause  the  plug  F  to  drop  out. 
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For  the  purpose  of  making  rough  adjustments  of  the  position 
of  slide  B  on  the  base,  an  additional  block  U  is  provided  which 
has  a  screw  J  operated  by  a  knurled  head.  It  will  be  evident 
that  as  the  pitch  of  the  measuring  screw  is  1/40  inch  and  gradu- 
ated dial  (i  is  divided  into  250  spaces,  direct  readings  can  be 
made  on  the  machine  to  0.0001  inch.  But  the  spaces  on  dial 
(I  are  sufficiently  wide  so  that  it  is  an  easy  matter  to  estimate 
readings  to  0.00001  inch  with  a  high  degree  of  accuracy.  The 
machine  has  a  <aimcity  for  measuring  work  up  to  26  inches 
in  length.  

GREENFIELD  "GUN"  TAP 
Tlie  term  "gun"  tap,  which  is  the  name  by  which  this  tool 
has  been  familiarly  known  during  the  time  that  it  has  been 
in  process  of  development,  was  derived  from  the  fact  that  it 
was  originally  designed  for  use  in  gun  shops.  On  account  of 
the  exceedingly  tough  and  wiry  material  used  in  this  class  of 
worU,   orflinary   taps  were  very   likely  to  break.     The  name. 


ado  by  Grocnfiold  Tap  &  Die  Corporation 


however,  should  not  be  confusing,  as  this  tap  is  designed  for 
all  kinds  of  materials  and  work. 

Reference  to  the  accompanying  illustrations  will  show  the 
differences  in  construction  from  an  ordinary  tap.  The  cutting 
edges  (.'  at  the  point  are  ground  at  an  angle  /•'  to  the  axis  of 
(lie  tap  in  order  to  cut  with  ii  shearing  action.     This  throws 


Fig.   2.     T»vofliited  and  Tliroo-flutcd  GroonScld  Gun  Taps 

I  lie  I  liips.  unbroken,  ahead  of  the  tap  instead  of  allowing  them 
to  collect  in  and  clog  the  Hutes.  The  two-  or  three-flute  con- 
struction is  thus  possible,  and  much  shallower  flutes  can  be 
used  than  is  possible  in  the  ordinary  lap.  The  "gun"  tap  has 
iilmnsi  the  strength  of  solid  stock,  and  this  strength,  com- 
bined with  the  easy  cutting  qualities,  makes  a  tap  which  prac- 
tically never  breaks.  If  the  gun  tap  should  break,  due  to  either 
carelessness  of  the  operator  or  sonic  unnatural  condition  of 
the  stdik.  it   will  only  chip  olT  the  sli:irp  cutting  edge,  which 


can    be    easily    re- 
ground. 

The  gun  tap  does 
all  its  cutting  on 
the  first  few  teeth. 
The  rest  of  the 
thread  acts  as  a 
lead-screw,  steady- 
ing the  tap  and 
producing  a  very 
accurate  thread. 
This  enables  the 
tap  to  hold  its  size 
very  close  in  all 
materials.  It  is 
ground  on  the  angu- 
lar cutting  edge  in- 
stead of  in  the 
flutes,  as  in  the 
case  of  ordinary 
taps,  and  can  be  re- 
ground  repeatedly 
until  there  are  only 
three  or  four  full 
threads  left,  and 
will  maintain  its 
size  to  this  limit. 

A  simple  gun  tap 
can  be  used  in 
many  places  where 
two  and  three  taps, 
used  successively, 
have  formerly  been  required,  as  the  free  cutting  qualities  of 
the  gun  tap  permit  working  under  much  more  difficult  condi- 
tions and  in  tougher  materials  than  is  otherwise  possible.  One 
instance  where  the  gun  tap  proved  valuable  was  on  a  Job 
where  it  was  necessary  to  tap  a  small  hole,  drilled  at  an  angle, 
through  two  kinds  of  material  of  different  degrees  of  hard- 
ness. This  proved  a  puzzling  problem,  as  each  tap  that  was 
tried  broke  as  soon  as  it  struck  the  second  layer  of  metal. 
The  gun  tap  was  tried  and  worked  perfectly,  tapping  hole 
after  hole  with  perfect  ease.  These  taps  have  recently  been 
added  to  the  line  of  tools  manufactured  by  the  Greenfield 
Tap  &  Pie  Corporation,  Greenfield,  Mass. 


SUPERIOR 
DRILL    HEAD 


Fig.   1.     Six-ipindle  Superior  Drill  Head 


Fig.   3.     Cliips  m.ido   by   OroiMiflpld   Gmi   T.ips 


The  outstanding 
feature  of  the 
multiple-spindle 
drill  head  illus- 
trated and  described 
herewith  is  the  sim- 
plicity of  its  design 
and  adaptability  for 
a  variety  of  work. 
The  central  drive 
consists  of  an  in- 
ternal gear  at- 
tached to  a  driving 
shank  made  to  fit 
the  machine  spin- 
dle, which  gives  the 
correct  speed  tor 
the  drills  without 
the  use  of  interme- 
diate gears.  Provi- 
sion is  also  made 
for  increasing  the 
speed,  w  h  i  c  h  is 
very  desirable  in 
cases  where  small 
drills  are  to  be 
used  on  a  heavy 
machine.    The  spin- 
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dies  may  be  made  either  fixed  or  floating  and  adapted  for 
drilling  and  tapping  operations.  It  will  be  noticed  that  the 
gears  are  completely  enclosed  in  a  housing  which  is  designed 
to  form  an  oil  bath,  thus  giving  maximum  life  to  the  gears  and 
ample  lubrication  for  the  spindle  bearings.  This  drill  head  is 
a  recent  product  of  the  Superior  Machine  &  Engineering  Co., 
51-53  Fort  St.,  K.,  Detroit,  Mich. 

NEW  MACHINERY  AND  TOOLS  NOTES 

Heavy-duty  Pulley:  Medart  Patent  Pulley  Co.,  St.  Louis, 
Mo.  A  heavy-duty  pulley  of  light  weight,  in  which  the  arms 
are  made  of  flat  wrought  steel,  and  the  hubs  and  rim  lugs 
of  semi-steel  that  is  cast  to  the  end  of  the  arms  which  are 
formed  to  produce  a  solid  anchorage. 

Electric  Crane:  Whiting  Foundry  Equipment  Co.,  Harvey, 
111.  An  exceptionally  large  alternating-current  electric  crane 
built  for  handling  locomotives  in  the  new  shops  of  the  Sea- 
board Air  Line,  Portsmouth,  Va.  This  crane  has  a  capacity 
of  160  tons  and  there  are  two  80-ton  trolleys,  one  of  which  is 
equipped  with  a   lO-ton  auxiliary  hoist. 

Storage  Battery  Truck:  Elwell-Parker  Electric  Co.,  Cleve- 
land, Ohio.  A  storage  battery  truck  provided  with  a  hopper  to 
make  it  suitable  for  carrying  small  castings,  chips,  foundry 
sand  and  any  other  form  of  loose  material.  The  hopper  may  be 
arranged  to  dump  from  either  the  end  or  the  side.  Trucks  of 
this  kind  are  made  with  hoppers  having  capacities  ranging  from 
221/2  to  36  cubic  feet. 

Boring  Lathe:  Osborne  &  Sexton  Machinery  Co..  Columbus, 
Ohio.  A  heavy-duty  machine  for  boring  6-inch  shells.  The 
bed  is  of  heavy  construction  and  is  12  feet,  6  inches  in  length; 
it  is  provided  with  double-webbed  box  type  girths  to  eliminate 
vibration.  The  machine  swings  40  inches,  and  a  hole  41/2  inches 
in  diameter  by  12%  inches  deep  can  be  bored  in  a  6-inch  solid 
shell  billet  in  twenty-five  minutes. 

Straightening  Press:  John  T.  Towsley  Mfg.  Co.,  Cincinnati, 
Ohio.  This  machine  is  provided  with  V-blocks,  the  distance 
between  which  may  be  adjusted  to  suit  the  work.  By  using 
pieces  of  copper  in  the  V-blocks  and  under  the  screw  head, 
tools  and  finished  work  are  rapidly  and  easily  straightened 
without  marring  the  surface.  The  capacity  is  for  work  up  to 
2'/i  inches  in  diameter  by  48  inches  in  length. 

Belt  Clamp:  Cleveland  Fabric  Belting  Co.,  Cleveland,  Ohio. 
A  safety  clamp  for  use  in  taking  up  slack  in  belts  and  for 
lacing  them.  Each  side  of  the  clamp  is  provided  with  a  swing 
bolt  which  enables  the  clamp  to  be  quickly  attached  to  a 
slack  belt  or  slipped  over  the  ends  of  a  broken  belt.  Then  the 
two  ends  of  the  belt  are  drawn  together  by  a  rack  and  pinion 
which  actuate  the  movement  of  the  two  clamps. 

Seam  Welding  Machine:  Toledo  Electric  Welder  Co.,  Lang- 
land  and  Knowlton  Sts.,  Cincinnati,  Ohio.  A  motor-driven 
seam  welding  machine  especially  adapted  tor  welding  the  side 
seams  of  coffee  pots,  pails,  phonograph  horns  and  similar 
products.  The  stock  overlaps  from  1/32  to  1/8  inch  and  the 
pressure  of  the  rolls  forces  it  together  so  that  the  thickness 
is  only  0.002  to  0.003  inch  greater  at  the  joints  than  at  other 
points. 

Vertical  Milling  Machines:  Becker  Milling  Machine  Co., 
Ifyde  Park,  Boston,  Mass.  The  general  features  of  design  of 
both  of  these  machines  are  similar  to  those  of  the  high-powered 
continuous  milling  machine  previously  built  by  this  company. 
Both  machines  are  equipped  with  rotary  tables  so  that  suit- 
able fixtures  for  the  performance  of  continuous  milling  opera- 
tions can  be  used.  One  is  a  single-spindle  machine,  while  the 
other  machine  is  provided  with  two  spindles. 

Electric  Furnace:  Electric  Furnace  Co.,  Alliance,  Ohio.  An 
electric  heat-treating  furnace  on  which  a  patent  was  granted 
to  T.  F.  Bailey  and  to  F.  T.  Cope,  and  assigned  by  them  to  the 
above  company.  The  material  to  be  heated  rests  on  a  hearth 
and  the  heat  is  reflected  down  onto  it  from  a  brickwork  arch. 
At  each  side  of  the  hearth  there  are  spaces  filled  with  granular 
coke  or  charcoal  which  forms  the  resistance  members,  the 
electrodes  being  located  at  the  end  of  these  charcoal  filled 
chambers. 

Plain  Milling  Machine:  Kempsmith  Mfg.  Co.,  Milwaukee, 
Wis.  An  improved  model  of  the  No.  33  milling  machine  for- 
merly manufactured  by  this  company.  The  design  has  been 
modified  to  meet  conditions  met  with  in  manufacturing  the 
machine  and  in  using  it.  Changes  in  the  rate  of  feed  and 
speed  are  made  by  means  of  change-gears  which  are  enclosed 
in  a  single  gear-box.  Narrow  guides  are  used  on  the  column. 
The  floor  space  occupied  by  the  machine  is  64  by  106  inches, 
and  the  net  weight  is  approximately  4500  pounds. 

Marking  Machine:  Martin  Machine  Co.,  Greenfield,  Mass. 
A  hydraulic  machine  designed  for  marking  round  or  flat 
surfaces.  The  work  is  placed  on  a  table  and  raised  into  contact 
with  the  marking  die.  The  table  adjustment  is  provided 
with  a  set  of  ball  bearing  thrust  collars  which  relieve  the 
lock-nuts  of  pressure,  leaving  them  free  and  easy  to  move  by 


a  slight  turn  of  the  hand.  The  maximum  travel  of  the  slide 
ie  8  inches;  maximum  adjustment  of  table,  6  inches;  floor 
space  occupied,  30  by  24  inches;  and  weight  of  machine,  950 
pounds. 

Gage  Grinding  Machine:  Gem  City  Machine  Co.,  Dayton, 
Ohio.  A  machine  especially  designed  to  meet  the  requirements 
of  tool-room  work.  The  Gem  City  Machine  Co.  does  a  large 
business  in  making  punches,  dies,  and  gages,  and  designed 
the  machine  with  especial  reference  to  handling  this  work, 
for  which  purpose  the  machine  proved  so  successful  that  it 
was  decided  to  build  it  for  the  market.  The  table  which  is 
6  by  14  inches  in  size  swivels  through  an  included  angle  of  20 
degrees.  The  table  traverse  is  4'i  inches;  adjustment  of  grind- 
ing head,  12  inches;  cross-feed  lever  movements,  3  inches; 
and  weight  of  machine,  about  700  pounds. 

Universal  Grinder:  Thompson  Grinder  Co.,  Springfield, 
Ohio.  The  design  of  this  machine  follows  that  of  this  firm's 
former  grinding  machine  in  general  features,  but  certain  de- 
tails have  been  changed  to  make  the  operator's  work  easier 
or  to  meet  special  conditions  that  have  been  discovered  since 
the  original  design  was  worked  out.  The  capacity  is  for  grind- 
ing cylindrical  work  up  to  10  inches  in  diameter  by  36  inches 
in  length,  and  for  surface  grinding  work  up  to  8  inches  in 
width  by  48  inches  in  length.  Internal  grinding  up  to  12  inches 
in  depth  can  be  handled  on  the  machine.  The  maximum  floor 
space  occupied  is  11  by  11  feet,  and  the  weight  of  the  machine, 
3600  pounds. 

Alloy  for  Cutting  Tools:  Darwin  &  Milner,  Inc.,  281-283 
Water  St.,  New  York  City.  An  alloy  known  as  "Reactal"  which 
is  suitable  for  use  in  making  cutting  tools  for  machine  tools. 
This  material  is  offered  as  a  substitute  for  the  best  grades  of 
high-speed  steel  and  is  said  to  be  tougher  than  stellite.  It  is 
cast  in  bars  of  any  required  size  and  does  not  require  heat- 
treatment,  the  tools  being  ready  for  use  after  grinding.  Bars 
are  provided  of  any  required  size  so  that  the  work  of  grinding 
tools  can  be  done  with  the  minimum  amount  of  labor  cost. 
At  the  present  time  this  company  is  working  on  a  method  of 
casting  such  tools  as  milling  cutters  so  that  they  are  of 
the  required  form  and  the  only  grinding  required  is  to 
sharpen  the  cutting  edges. 

Welding  and  Cutting  Torches:  Bishop-Babcock-Becker  Co., 
Cleveland,  Ohio.  A  new  line  of  oxy-acetylene  welding  and 
cutting  torches.  The  welding  torch  is  equipped  with  two 
needle  valves  which  are  conveniently  located  beneath  the 
handle  to  provide  for  governing  the  pressure.  The  mixing 
chamber  is  designed  to  reduce  danger  of  back-firing  to  a 
minimum.  The  oxygen  has  a  straight  passage  from  the  inlet 
tube  to  the  tip,  and  the  acetylene  enters  an  annular  cavity  in 
the  mixing  head  and  is  fed  through  small  ports  into  the  mixing 
chamber.  In  the  cutting  torch,  the  acetylene  is  controlled 
by  a  needle  valve  and  passes  through  five  holes  in  the  tip 
which  surround  the  oxygen  opening.  The  oxygen  is  controlled 
by  a  thumb  valve  at  the  top  of  the  handle.  "The  torch  is  made 
of  brass  and  is  24 "^  inches  long. 


APPARATUS  FOR  HEAT  -TREATING 
MAGNETIC  METALS 

Prof.  R.  B.  Fehr  of  State  College.  Pa.,  has  been  granted 
a  patent  on  a  method  of  and  apparatus  for  giving  heat- 
treatment  to  magnetic  metals;  that  is,  iron  and  its  alloys,  such 
as  carbon  and  other  steel.  Carbon  steels  which  hold  in  solid 
solution  iron  carbides  in  the  form  of  austenite,  martensite, 
troostite,  osmandite  and  pearlite,  when  cooled  from  a  molten 
condition,  show  a  sharp  jog  in  the  cooling  curve  known  as 
the  recalescent  point,  where  heat  is  given  up  by  the  molecular 
changes  in  the  ferrite  and  carbides.  Conversely,  when  steel  is 
heated  up.  reactions  again  occur  and  heat  is  absorbed,  the  jog 
on  the  heat  curve  being  known  as  the  decalescent  point.  The 
usual  treatment  of  steel  consists  in  heating  it  through  its 
critical  range  represented  by  the  two  points  mentioned,  and 
noting  the  temperature  by  the  indications  of  a  pyrometer,  to 
ascertain  when  these  points  are  attained.  But  the  decalescent 
and  recalescent  points  do  not  coincide,  on  account  of  hysteresis 
and  other  causes,  within  from  20  to  50  degrees  C,  the  decales- 
cent point  always  being  the  higher. 

Prof.  Fehr's  invention  provides  a  method  and  means  by 
which  the  decalescent  point  can  be  quickly  and  accurately  de- 
termined. The  method  consists  in  heating  the  steel  and  caus- 
ing a  magnetic  flux  to  pass  through  it  from  a  point  outside  the 
source  of  heat,  and  indicating  the  difference  between  the  mag- 
netic induction  and  the  residual  magnetism. 
*     #     * 

Never  mark  with  white  chalk  on  finished  cast-iron  sur- 
faces. The  chalk  will  rust  the  iron  and  will  persist  for 
years  after  all  traces  have  been  apparently  wiped  off. 
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METHODS  TAKEN  BY  EUROPEAN   NATIONS  TO  OBTAIN  PART  OF  THE  WORLD'S  TRADE^- 
AMERICAN  DYE  CONDITIONS- ONE  OF  RUSSIA'S  SOURCES  OF  STRENGTH 


DUIIING  the  past  month,  the  British  government  approved 
the  resolutions  passed  hy  the  Paris  Economic  Conference 
of  representatives  of  the  Entente  Allies.  These  resolu- 
tions provide  for  an  economic  war  to  succeed  the  war  now  in 
progress  and  are  in  line  with  the  recommendations  of  many 
of  the  British  commercial  bodies.  They  are  also  in  line  with 
the  policies  of  Great  Britain  as  far  as  it  has  been  able  to  carry 
them  out.  The  results  of  these  policies  on  the  commerce  of 
these  nations,  though,  may  prove  more  harmful  than  the  na- 
tions think.  In  fact,  many  of  the  English  leaders  are  admit- 
tedly against  these  recommendations  claiming  that  they  will 
work  great  harm.  Many  are  loud  in  their  denunciations  of 
Ihem  and  demand  that  there  be  no  change  in  the  fiscal  policy 
of  the  nation.  Some  say  that  to  accept  these  plans  is  to  confess 
the  failure  to  obtain  tliat  for  which  Great  Britain  says  it 
went  to  war  the  destruction  of  Prussian  militarism.  Others 
lliink  that  the  only  results  of  such  plans  will  he  the  building 
up  of  a  stronger  German  competition  than  before.  J.  A.  Hobson, 
the  English  economist,  said,  "To  stop  the  trade  of  Germany 
would  be  to  stop  her  wealth,  and  the  recoil  would  be  equal 
to  the  blow." 

These  plans  are  only  an  extension  to  its  allies  of  the  policies 
that  have  governed  trading  with  the  various  parts  of  the 
British  Empire.  Laws  compel  the  Australian  and  New  Zealand 
governments  to  favor  local  manufacturers  in  the  purchase 
of  supplies  even  though  the  local  is  inferior  to  the  foreign. 
Great  Britain  and  its  colonies  are  then  given  the  preference 
by  the  tariff  laws  over  all  other  lands.  Yet  when  the  effort  has 
been  made,  American  goods  have  won  a  place  from  which  it 
is  difTicult  for  all  other  goods  to  displace  them.  If  these  plans 
carry,  some  of  the  allies  may  find  themselves  in  the  position 
of  the  Germans  when  they  got  possession  of  the  rich  Shantung 
district  of  China.  They  caused  the  Chinese  government  to 
make  a  treaty  by  which  the  Germans  were  to  be  given  prefer- 
ence of  all  trade  in  that  region  and  no  trading  could  be  done 
with  any  people  unless  the  Germans  had  first  refused  it.  But 
Germany  was  never  able  to  put  the  conditions  into  force, 
for  it  know  that  as  soon  as  it  did,  it  would  bo  shut  out  of  the 
trade  with  those  parts  of  the  Chinese  Empire  in  which  the 
French  and  British  influences  predominated. 
Speaking  of  this  conference,  the  Hamburger  Xnrlirictcn  says: 

Wo  therefore  express  no  opinion  about  the  intention  of 
the  allies  to  impose  special  conditions  on  the  shipping  of 
their  pre.sent  foes,  or  on  the  permanent  measures  England 
and  her  friends  propose  regarding  raw  materials  and  manu- 
factured articles  which  they  could  hitherto  only  obtain 
from  Germany.  Events  will  surely  take  a  different  course 
than  the  theorists  gathered  around  the  Paris  conference 
table  imagined.  Let  our  enemies  remember  once  for  all 
that  war  is  only  ended  on  the  basis  of  negotiations,  and 
that  the  victorious  side  is  easily  in  position  at  the  signing 
of  peace  to  slash  to  pieces  with  its  sharp  sword  such  paper 
agreements  as  those  to  which  it  has  neither  assented  nor  is 
Inclined  to  assent. 

Germany's  most  forceful  answer  to  these  plans  is  the  for- 
mation of  stronger  combinations  for  the  carrying  on  of  her 
trade.  Sixty  thousand  men  are  included  in  the  engineering 
association  Just  formed  to  foster  Gorman  trade  at  the  end  of 
the  war.  Bosidoa.  the  older  associations  are  strengthening 
tlu'ir  organizations  and  recently  a  company  was  formed  to 
sell  coal  in  the  Balkan  states  and  Turkey  where  England  has 
been  sending  2,r.00,000  tons  annually.  The  Germans  are  also 
resenting  the  action  of  the  London  Chamber  of  Commerce 
when  it  expelled  all  Germans  from  its  membership,  even  those 
that  had  become  British  citizens. 

Count  Kokovtsev  of  Russia,  president  of  the  Council  of 
Ministers,  a  position  corresponding  to  that  of  prime  minister 
of  England,  in  a  recent  interview  said: 

It  has  V)een  said  that,  financially  speaking.  I  have  been 
friendly  to  Germany.  This  is  not  true,  but  I  realize  that 
after  the  war,  in  a  few  years  perhaps,  people  will  turn  to 
Gernmi\y  if  other  nations  are  harsh  and  excessive  in  their 


demands,  if  they  ask  too  much  interest,  and  if  Germany 
pursues  the  sensible  and  astute  commercial  policy  she  did 
before  the  war  of  giving  people  what  they  wanted,  of  good 
quality  and  on  convenient  terms.    If  a  peasant  wants  an 
agricultural  machine  somewhere  in  Siberia,  do  you  think 
he  will  pay  cash  for  it,  especially  if  he  needs  the  money  for 
other  things,  when  he  can  get  a  good  quality  machine  on 
long  credit   and   from   a   company   which   keeps   plenty   of 
spare  parts  constantly  on  hand  in  warehouses  situated  con- 
veniently for  him  to  obtain  without  delay?    I  do  not  mean 
that  Germany  will  obtain  her  former  position  with  us  as 
regards  agriculture  and  land  owning  in  Russia,  for  there 
will  be  laws  to  prevent  that,  but  conjmercially  and  indus- 
trially she  will  come  back  if  the  other  nations  let  her. 
Many  of  the  nations  entering  into  this  agreement  will  find 
it  most  embarrassing  later  because  of  their  other  agreements 
and  arrangements.   The  French  Society  for  Commercial  Devel- 
opment, which  has  a  capital  of  $100,000,000,  has  been  formed 
to  "bring  the  commerce  of  the  United  States  into  direct  touch 
with  that  of  France."    Its  principal  object  is  to  eliminate  all 
middlemen    and    brokers   so   that   buyers   on   both    sides   may 
deal  dirertly   with   the  producers.    The   American   representa- 
tive.  Dr.   Arnaud   Rosenthal,  says,   "The  society   will   build   a 
line  of  ships  that  will  sail  direct  from  the  United  States  ports 
to  those  of  France.     There  will  no  longer  be  the  stop  in  Eng- 
land with   the   English   commissions  to  pay.    I'lans   for  these 
vessels  are  already  under  way  and  before  the  end  of  the  war 
the  first  of  them  will  probably  arrive  in  New  York." 

Another  international  agreement  that  may  cause  trouble. 
if  the  recommendations  of  this  conference  are  carried  out,  is 
the  treaty  between  Ru.ssia  and  Japan  relating  to  the  Chinese 
Republic.  In  their  discussion  of  this  treaty,  some  people  call 
attention  to  the  fact  that  Japan,  outside  of  strengthening  her- 
self in  Asia,  has  done  nothing  to  gain  the  enmity  of  Germany, 
and  they  claim  that  as  soon  as  the  war  is  over  the  two  nations 
will  be  allies  on  the  far  eastern  question.  These  people  claim 
that  there  is  friction  between  the  Japanese  and  the  English 
and  that  the  British  are  Jealous  of  the  success  of  their  Eastern 
trade  rival  and  that  the  Japanese  resent  the  restrictions  that 
the  British  are  putting  on  their  trade.  They  also  point  to  the 
fact  that  Japan  and  Germany  are  keen  commercial  rivals  of 
the  I'nited  States  and  will  therefore  unite  against  a  common 
commercial  rival. 

Both  Russia  and  Japan  are  seeking  to  obtain  the  privilege 
of  developing  the  resources  of  China.  As  Siberia  is  being 
developed,  Russia  will  want  both  markets  and  supplies  from 
China,  so  that  the  interests  of  the  parties  to  this  treaty  are 
inimical. 

Effect  of  Recommendations  on  Russia 
The  nation  that  will  suffer  most  from  these  recommenda- 
tions is  Russia.  That  nation  is  Just  awakening  to  its  greatness 
and  its  people  are  Just  beginning  to  realize  the  conditions 
under  which  they  have  lived.  Wages  in  the  textile  industries 
have  increased  nearly  one  hundred  per  cent  during  the  past 
sixteen  months.  Savings  deposits  have  grown  so  rapidly  that 
the  banks  are  astounded  at  their  amounts.  The  scale  of  living 
is  changing  so  quickly  that  the  people  will  never  be  satisfied 
with  their  former  life.  Plans  are  being  made  to  develop  the 
natural  resources  on  the  most  economical  basis  possible.  These 
resources  consist  of  250,000,000.000  tons  of  coal  and  countless 
million  tons  of  iron,  copper,  gold,  silver,  platinum,  lead,  mang- 
anese, mercury,  nickel,  and  other  metals.  Besides  Russia's 
oil  fields  stand  second  in  the  world,  and  are  only  partly 
developed,  while  its  forests  cover  one-fourth  of  the  empire's 
area.  Although  it  has  a  most  extensive  system  of  canals,  these 
are  now  being  augmented  by  thousands  of  miles  of  railroads. 
80  that  goods  can  be  transported  irrespective  of  weather  or 
seasons.  Thousands  of  miles  of  new  roads  are  being  planned 
and  built  for  the  development  of  different  parts  of  the  empire. 
One  of  the  greatest  factors  In  the  awakening  of  Russia,  and 
one  that  will  take  a  most  important  part  In  its  development 
is  the  cooperative  society.    Spe.iking  of  this  factor,  Nicholas 
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Tchaykovsky,  a  member  of  the  Central  Cooperative  Committee 

of  Petrograd,  recently  said: 

And  despite  the  war  our  cooperative  societies  are  growing 
at  a  wonderful  rate.  In  one  district  alone  the  number  of 
cooperative  unions  has  grown  since  the  war  from  50  to  302. 
We  had  only  forty  wholesale  societies  last  year.  Now  there 
are  over  400.  In  1911  there  were  but  eleven  credit  unions 
in  all  Russia,  whereas  at  present  there  are  over  sixty 
through  which  about  10,000  separate  cooperative  credit 
societies  are  working.  Our  Moscow,  or  mother,  committee 
alone  is  coordinating  the  work  of  more  than  2000  groups, 
each  group  composed  of  several  societies.  We  have  organ- 
ized a  Central  Cooperative  Credit  Bank  in  Moscow  which 
has  its  own  office  in  London  executing  our  foreign  orders, 
buying  and  selling.  The  Siberian  societies  have  their  own 
bank  in  London. 

We  are  branching  out  in  every  direction,  building  our 
own  flour  mills,  starch  works,  oil  plants,  machine  shops 
and  so  on.  We  are  going  to  start  paper  and  sugar  mills. 
At  Staro-Bardinsky,  in  Siberia,  we  have  our  own  light  plant 
giving  the  inhabitants  electricity  for  a  dollar  a  year.  Over 
forty  papers  in  Russia  are  devoted  exclusively  to  our  work. 
In  conjunction  with  the  Zemstvo  Union  we  are  helping 
Russia  and  the  Allies.  Since  the  beginning  of  the  war 
Siberia  alone  has  furnished  the  army  with  31,000,000  pounds 
of  butter,  with  thousands  of  tons  of  hay,  with  lard,  oats 
and  other  supplies,  in  all  about  $7,000,000  worth. 

American  Trade  in  Argrentine 

The  China  Press  of  Shanghai,  recently  had  the  following 
interview  with  Commander  Jorge  Yalour,  of  the  naval  training 
ship  Presidente  Sarmiento,  of  Argentine: 

The  foreign  trade  of  the  republic  has  been  affected  by  the 
war,  as  the  Argentine  cannot  obtain  goods  from  Europe. 
But  the  United  States  is  now  covering  the  whole  field  that 
the  European  countries  formerly  covered.  The  friendly  re- 
lations of  the  United  States  and  Argentine  are  increasing 
day  by  day.  Trade  is  pouring  in  from  all  parts  of  America, 
and  during  the  last  year  and  a  half  the  number  of  branches 
and  establishments  of  American  firms  founded  all  over 
the  republic  has  been  large.  The  National  City  Bank  of 
New  York  is  doing  a  great  business  with  its  chief  branch 
at  Buenos  Aires,  and  branches  are  also  being  established  all 
over  the  country.  The  greatest  quantity  of  imports  during 
1914-1915,  as  well  as  this  year,  has  been  supplied  by  the 
United  States. 

Miscellaneous  Notes 

Much  has  been  written  of  the  visit  of  the  German  submarine 
to  Baltimore,  but  the  real  purpose  of  that  visit  has  been  ig- 
nored. Its  consignment  of  dyes  showed  that  Germany  was 
becoming  greatly  alarmed  over  the  prospects  of  losing  its  rich 
dye  markets,  as  the  American  manufacturers  of  coal  tar  and 
natural  dyes  are  rapidly  increasing  their  exports, 

Italy,  which  in  April  was  the  largest  buyer  of  American 
colors,  as  reflected  by  the  New  York  exportations,  in  May 
yielded  first  place  to  Russia,  which  took  colors  worth  $260,720, 
Italy  coming  next  with  purchases  set  down  at  $105,645.  Eng- 
lish requirements  reached  $62,516.  In  spite  of  the  disturbed 
conditions  in  Mexico,  New  York  color  shipments  to  that  coun- 
try in  May  were  returned  at  $41,500.  Prance's  share  was 
$29,587,  and  that  of  Spain  $24,251.  Brazil  took  colors  worth 
$13,334;  Argentine,  $13,172;  Chile,  $5904;  other  South  American 
countries  between  $2000  and  $3000  worth  each,  while  Ecuador's 
purchase  here  made  the  rather  unimportant  total  of  $1.  Portu- 
gal purchased  $11,177  worth  while  Greece's  purchases  were 
valued  at  $7027.  Scottish  shipments  footed  $3443,  British  India 
$1240,  and  Japan  $722.  Australia  bought  American  dyes  valued 
at  $1281,  while  fair  purchases  were  made  by  Cuba  and  the 
West  Indian  Islands  generally. 

England,  too,  is  seeking  to  retain  its  trade,  but  is  doing  it 
largely  by  means  of  the  boycott,  mail  seizures,  and  discrimina- 
tion in  freight  rates.  The  blacklisting  of  eighty-two  American 
firms  is  condemned  by  all  as  an  unwarranted  interference 
with  American  trade.  Notwithstanding  its  promises  to 
exjiedite  the  mails  and  its  claims  that  it  does  not  interfere 
with  the  trade  between  neutrals,  American  commercial  asso- 
ciations are  daily  receiving  evidence  that  it  does.  For  instance, 
a  letter  mailed  in  Stockholm  on  March  7,  as  shown  by  the 
postmark,  was  not  received  by  the  addressee  in  New  York 
until  June  20.  In  the  meantime,  the  sender  sent  several  cable- 
grams and  a  letter  to  the  addressee,  none  of  which  he  received. 

A  sewing  machine  advertisement  in  a  Hamburg  newspaper 
indicating  the  temper  of  German  interests  follows: 


Germans!  Remember  that  American  factories  supply 
our  enemies  with  munitions  to  kill  our  sons  and  brothers 
or  to  make  them  cripples.  Were  it  not  for  the  war  material 
thus  delivered  to  our  enemies  the  war  would  have  been 
finished  many  months  ago.  Buy  only  real  German  sewing 
machines.  Protect  thereby  the  German  workman  and  the 
German  sewing  machine  industry,  which  provides  60,000 
persons  with  bread.  Take  care  to  keep  the  money  in  the 
country.  D.  E.  J. 


SHARPENING   MILLING   CUTTERS 

A  milling  cutter  deteriorates  rapidly  if  it  is  used  when  dull, 
and  a  slight  amount  ground  off  to  sharpen  it  prolongs  its  life. 
The  selection  of  wheels  for  grinding  cutters  is  of  importance. 
In  grinding  the  cutter,  the  temper  of  the  cutting  edge  should 
not  be  drawn.  Hence,  a  soft,  free  cutting  grade  of  wheel 
should  be  used  with  as  light  a  feed  as  possible.  It  is  a  com- 
mon fault  to  use  a  wheel  that  is  too  fine,  and  for  most  cases 
a  medium  wheel  about  grain  46  and  never  finer  than  grain  60 
is  best  suited   for  high-speed   steel   and  carbon  steel   cutters. 

Some  operators  prefer  to  use  a  cup  wheel,  as  the  periphery 
of  a  regular  wheel  leaves  the  clearance  of  the  teeth  slightly 
concave  or  hollow,  and  it  is  the  contention  that  concave  teeth 
become  dull  sooner  than  those  having  a  straight  angular  relief. 
This  defect  may  be  overcome  by  swinging  the  table  of  the 
machine  so  that  the  work  passes  across  the  wheel  at  an  angle 
instead  of  parallel  to  the  face.  However,  the  concave  effect 
is  of  little  consequence  unless  the  wheel  is  less  than  3  inches 
in  diameter.     It  is  wise  to  use  as  large  a  wheel  as  possible. 

The  wheels  most  commonly  furnished  by  the  Norton  Co. 
for  grinding  milling  cutters  are  alundum,  grain  38-46,  grade 
J  and  K,  and  alundum,  grain  38-60,  grade  I.  Both  vitrified 
and  silicate  wheels  have  been  found  to  be  very  satisfactory 
for  shapes  such  as  Brown  &  Sharpe  No.  60. 

Practice  varies  as  to  the  direction  in  which  the  wheel  should 
run.  It  is  safer  to  run  a  wheel  off  the  cutting  edge,  especially 
when  the  operator  is  inexperienced.  When  cutter  grinding 
machines  are  constantly  used  and  experienced  operators  at- 
tend to  them,  the  wheel  is  often  run  toward  the  cutting  edge 
instead  of  away  from  it  with  good  results.  By  this  method 
there  is  less  danger  of  burning  and  a  keener  cutting  edge  is 
produced. 

To  equalize  the  wear  on  the  wheel,  it  is  the  practice  among 
some  cutter  grinders  to  grind  completely  around  the  cutter, 
then  revolve  it  half  way,  starting  anew  on  a  tooth  just  opposite 
the  original  starting  point,  and  take  another  cut  all  the  way 
round.  By  repeating  this  method  and  taking  light  cuts,  the 
wheel  wear  is  equalized  and  a  cylindrical  cutter  is  produced. 
Under  favorable  conditions  the  cut  may  be  0.003  inch,  but  the 
average  cut  should  not  be  more  than  0.001  or  0.002  inch.  A 
very  light  finishing  cut  should  correct  any  slight  error.  Ordi- 
narily twice  around  will  put  the  cutter  in  good  condition. 

The  angle  of  relief  on  the  cutter  should  be  sufficient  to  allow 
it  to  work  freely.  The  common  practice  is  to  allow  an  angle 
of  between  4  and  5  degrees  clearance.  The  amount  should 
depend,  however,  on  the  material  upon  which  the  cutter  is  to 
work  and  the  diameter  of  the  cutter.  Four  degrees  for  plaia 
milling  cutters  over  3  inches  diameter  has  been  recommended,, 
and  6  degrees  for  those  under  3  inches  diameter.  Too  much 
clearance  will  cause  vibration  in  operation. 

Form  cutters  are  generally  ground  with  a  saucer  type 
alundum  wheel,  grain  38-60,  grade  J  and  K.  For  grind- 
ing gear-cutters,  the  wheel  recommended  is  grain  38-46, 
grade  K,  although  grain  38-50,  grade  J,  is  used  to  a  large 
extent.  A  satisfactory  wheel  for  inserted  milling  cutters 
is  grain  38-46,  grade  J  and  K.  Under  some  conditions,  it  may 
be  found  necessary  to  use  a  coarser  wheel  or  grain  38-36. 
grade  I. — Grits  and  Grinds. 

*     *     • 

A  broken  tooth  in  a  tap  does  not  make  the  tap  useless.  As 
a  matter  of  fact,  if  all  of  the  broken  tooth  is  carefully  ground 
out,  leaving  no  jagged  edges  to  tear  the  thread,  the  efficiency 
of  the  tap  as  a  threading  tool  has  been  reduced  but  slightly. 
A  tap  will  do  the  work  required  of  it  as  long  as  there  are 
three  good  threads  left,  and  the  man  who  has  the  habit  of 
throwing  away  broken  taps  that  can  so  easily  be  put  into 
working  condition  again  needs  to  be  taught  this  principle  of 
economy. — Grits  and  Grinds. 
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HIGH  BULLET   VELOCITIES 

A  rifle  bullet  fired  horizontally  begins  to  tall  toward  the 
earth  as  soon  as  it  leaves  the  muzzle.  The  effect  of  gravity  is 
exactly  the  same  on  a  horizontally  moving  bullet  as  on  one 
falling  freely.  If  a  bullet  were  suspended  by  a  thread  at  the 
muzzle  of  a  rifle  so  that  the  thread  would  be  cut  by  a  bullet 
fired  in  a  horizontal  direction  over  a  level  plane,  the  bullet 
fired  would  strike  the  ground,  theoretically,  at  the  same  mo- 
ment that  the  bullet  suspended  by  the  thread  reached  it  im- 
mediately beneath  the  muzzle.  Elevating  the  sights  is  the 
means  employed  to  counteract  the  effect  of  gravity  so  that 
the  bullet  will  strike  the  point  at  which  it  is  aimed.  The 
sportsman  actually  points  the  bore  of  his  rifle  at  a  spot  con- 
siderably higher  than  the  target  he  wishes  to  hit  when  firing 
at  a  range  of  200  yards.  The  elevation  of  the  sights  results 
in  carrying  the  bullet  to  a  height  that  compensates  for  the 
free  fall  in  the  time  required  for  the  bullet  to  reach  the  target. 

The  efforts  to  minimize  the  effect  of  gravity  on  rifle  bullets 
have  resulted  in  greatly  accelerating  muzzle  velocities.  Twenty 
years  ago,  the  velocities  obtained  with  black  powder  cartridges 
were  about  1300  to  1400  feet  per  second.  These  velocities 
meant  high  trajectories  in  long-range  shooting,  and  great  care 
had  to  be  taken  in  estimating  distances  and  setting  sights 
when  shooting  at  ranges  greater  than  150  yards.  Smokeless 
powder  made  a  great  change,  the  muzzle  velocities  being  raised 
by  its  use  to  1800  to  2200  feet  per  second  with  corresponding 
flattening  of  the  trajectories.  With  smokeless  powder  cart- 
ridges, the  sportsman  could  set  his  sights  at  point  blank  range 
at  all  ranges  up  to,  say,  200  yards. 

But  these  velocities  are  considered  comparatively  slow  now. 
Improvements  in  barrel  making  and  powders  have  continued, 
and  sporting  cartridges  are  now  available  which  give  muzzle 
velocities  to  Spitzer  bullets  of  3000  to  3100  feet  per  second, 
the  trajectories  being  so  low  that  no  adjustment  of  sights  is 
required  for  big  game  shooting  at  distances  less  than  300  to 
400  yards. 

Some  sporting  and  military  enthusiasts  are  claiming  that 
velocities  of  3500  to  4000  feet  per  second  will  be  realized  in 
the  near  future,  their  predictions  being  founded  on  the  im- 
provements in  barrel  steels  and  powders  that  will  be  made 
as  a  result  of  the  experience  in  the  great  European  war.  But 
it  is  well  to  bear  in  mind  what  the  velocity  of  4000  feet  per 
second  means  as  compared  with  one  of  3000  feet  per  second. 
Given  two  cartridges  loaded  with  bullets  of  the  same  weight, 
the  cartridge  that  would  propel  its  projectile  at  the  velocity 
of  4000  feet  per  second  must  develop  nearly  twice  the  energy 
of  that  required  of  the  3000  feet  per  second  cartridge,  inasmuch 
as  the  energy  of  a  moving  body  increases  as  the  square  of  the 
velocity.  This  means  that  breech  pressures  must  be  greatly 
increased  and  probably  will  reach  65,000  to  70,000  pounds  per 
square  inch  If  the  dreams  of  the  enthusiasts  are  realized. 

There  is,  of  course,  the  possibility  that  some  means  may  be 
discovered  by  which  a  bullet  of  comparatively  small  caliber 
may  have  expended  on  it  the  energy  of  a  large  powder  charge 
without  involving  very  high  breech  pressures.  The  bullet 
might  be  centered  by  wings  or  flanges  in  a  comparatively  large 
bore  and  propelled  Viy  the  gases  without  loss  of  pressure. 
The  wings  or  flanges  that  fitted  in  the  bore  would  have  to  be 
instantly  dropped  at  the  muzzle  in  order  to  minimize  at- 
mospheric resistance,  and  would  have  to  be  very  light  In 
order  that  a  large  percentage  ot  the  effort  of  the  propelling 
charge  would  not  be  wasted  in  giving  them  the  required  initial 
velocity. 

Or  the  bullet  might  be  made  with  a  longitudinal  hole  taper- 
ing each  way  from  a  cross-section  near  the  head  end.  The 
shape  of  the  longitudinal  section  should  be  somewhat  like  that 
of  a  double  injector  tube  or  expanding  nozzle.  This  hole  would 
he  packed  at  the  base  with  a  slow-burning  powder,  highly  com- 
pressed, and  so  graduated  that  the  plug  would  be  consumed 
shortly  after  the  bullet  left  the  bore.  With  this  form  it  would 
be  possible  to  give  a  0.303  bullet  about  the  same  head  resistance 
in  the  air  as  a  0.22-callber  bullet,  while  it  would  be  propelled 
by  the  pressure  on  the  base  of  0.303  diameter.  The  possibility 
of  greatly  increasing  muzzle  velocity  with  present  breech  pres- 
sures is  obvious. 


NON-RECOIL    GUNS   FOR   AEROPLANES 

The  rapid  development  of  the  aeroplane  tor  military  pur- 
poses has  made  it  necessary  to  consider  the  question  of  pro- 
viding it  with  a  suitable  weapon  of  defense.  The  two  factors 
that  limit  the  pow^er  of  the  armament  for  aeroplanes  are  the 
force  of  the  recoil  and  the  weight  of  the  weapon.  In  order 
to  overcome  these  limitations,  the  non-recoil  gun  has  been  de- 
veloped, and  its  tests  have  thoroughly  demonstrated  that,  re- 
gardless of  the  caliber,  there  is  practically  no  recoil  force. 
The  absence  of  recoil  Is  due  to  the  fact  that  instead  of  having 
the  gun  closed  at  the  breech  end,  it  is  left  open  by  substituting 
a  complete  barrel  for  the  usual  breech-block,  and  firing  through 
this  barrel  to  the  rear  a  charge  of  fine  shot  (equal  In  weight 
to  the  front  projectile)  that  quickly  scatters  and  loses  its 
velocity.  In  this  way  the  action  and  reaction  are  of  equal 
force,  so  that  there  is  no  tendency  for  the  gun  to  move  in 
either  direction.  The  powder  charge  is  so  arranged  that  it  is 
all  in  one  chamber,  and  the  ignition  and  combustion  of  the 
two  charges  are  necessarily  simultaneous. 

The  elimination  of  the  shock  of  the  recoil  makes  It  neces- 
sary to  consider  only  the  question  of  weight  in  limiting  the 
size  of  an  aeroplane  gun.  This  weight  has  been  greatly  re- 
duced by  a  departure  from  the  usual  method  of  gun  design 
and  by  the  adoption  of  the  most  suitable  material  in  its  con- 
struction. The  material  used  for  the  barrels  of  all  non-recoil 
guns  is  chrome-vanadium  steel,  having  a  minimum  elastic 
limit  of  100,000  pounds  per  square  inch  after  heat-treatment. 
It  might  seem  that  the  necessity  for  using  two  barrels  in  this 
type  of  gun  would  present  a  considerable  handicap  In  the 
matter  of  weight,  but  this  is  readily  overcome  by  the  use  of 
vanadium  steel,  thus  permitting  barrels  to  be  used  that,  al- 
though having  a  larger  factor  of  safety  than  is  customary  in 
ordnance  work,  are  yet  very  thin  as  compared  to  barrels  made 
of  other  materials.  An  as  example  of  the  reduction  in  weight, 
it  may  be  stated  that  the  six-pounder  Mark  IV  gun  complete 
weighs  only  103  pounds.  This  gun  has  an  over-all  length  of 
10  feet,  and  on  its  proof  test  developed  a  muzzle  velocity  ot 
about  1100  foot-seconds  with  a  chamber  pressure  of  7.53  tons 
per  square  Inch.  The  maximum  thickness  of  the  barrel  in 
this  gun  Is  0.470  Inch  over  the  chamber,  while  near  the  muzzle 
the  thickness  is  reduced  to  0.102  inch.  The  maximum  fiber 
stress  in  the  barrels  on  firing  was  somewhat  over  52,000 
pounds  per  square  Inch. 

The  two-pounder  Mark  II  gun  of  this  type  has  the  lightest 
barrel  ever  used  in  any  gun  of  equal  caliber.  The  bore  ot 
this  gun  is  1.575  inch  diameter,  and  the  maximum  thickness 
of  the  barrel  Is  0.315  inch  over  the  chamber,  being  gradually 
reduced  to  0.078  inch  near  the  muzzle.  This  gun  has  a  muzzle 
velocity  of  1200  foot-seconds  and  weighs  75  pounds.  The  guns 
mentioned  are  both  breech  loaders  and  use  fixed  ammunition. 
The  two  barrels  are  joined  by  interrupted  threads  and  the 
rear  barrel  Is  kept  in  alignment  with  the  front  barrel  by 
means  of  a  rotating  shaft  held  in  place  underneath  the  gun 
by  having  bearings  in  four  bands;  two  of  these  bands  are  on 
the  front  barrel  and  are  shrunk  on  so  that  they  are  not  mova- 
able.  The  construction  is  such  that  the  rear  barrel  rotates 
In  its  band  when  the  breech  threads  are  being  unlocked  and 
slides  to  the  rear  clear  of  the  front  barrel  through  the  same 
band,  and  finally  the  rear  barrel  and  band  swing  as  a  unit  to 
the  right  about  the  rotating  shaft  as  a  center  until  brought 
to  rest  against  a  stop  at  the  front  spiral  breech  band.  The 
complete  operation  of  opening  or  closing  the  breech  Is  effected 
by  continuous  pressure  on  an  operating  handle  which  Is  guided 
In  Its  movement  by  a  slot  in  the  handle  guide  band. 

The  ammunition  for  these  non-recoil  guns  resembles  that 
used  in  the  ordinary  breech  loading  guns  and  the  weapons 
are  in  reality  light-weight,  high-powered,  qulck-flring  pieces  of 
ordnance.  Hundreds  ot  these  guns  are  now  being  built  for 
foreign  governments  by  the  General  Ordnance  Co..  Derby, 
Conn.,  five  hundred  men  being  employed  exclusively^  on  this 
special  type  of  gun.  The  United  States  government  has  not 
as  yet  acquired  any  ot  these  guns  for  its  aeroplane  service, 
owing  to  the  fact  that  up  to  the  present  time  the  number  ot 
aeroplanes  in  the  hands  of  the  government  has  not  been  suffi- 
cient to  warrant  the  purchase  ot  these  guns  in  any  quantity. 
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Is  Your  Gear  Gutting  Equipment  Overtaxed? 

If  the  present  pressure  of  business  has  placed  an  overload  on  your  gear 
cutting  machines  why  not  relieve  the  situation  and  do  away  with  produc- 
tion problems  by  placing  orders  for 

Sets  of  Ghange  Gears  in  Quantities 

or  any  other  types  of  gears  needed  in  manufacturing  machine  tools  and 
other  machinery,  with  the 

Brown  &  Sharpe  Gear  Department 

Some  of  the  most  prominent  shops  have  taken  this  course  and  find  satis- 
faction in  the  quality  of  work  and  service  rendered. 

The  extensive  equipment  of  our  gear  department  enables  us  to  handle  a 
large  amount  of  commercial  gear  work,  along  with  the  gears  we  require 
for  our  own  product. 

Our  experience,  extending  over  fifty  years,  the  excellent  machine  equip- 
ment of  our  gear  department,  and  the  skilled  workmen  employed  assure 
the  production  of  gears  that  meet  every  requirement  of  modem 
gearing  practice. 

Spur  Gears  (to  72-in.  diameter)  Spiral  Gears 

Bevel  Gears  (to  18-in.  diameter)  Worm  Gears 

Circular  Bevel  Gears  Worms 

Angular  Bevel  Gears  Racks 

Send  blueprints  and  specifications  and  let  us  quote  prices. 


Brown  &  Sharpe  Mfg.  Go., 

OFFICES:     20  Vesey  St.,   New  York,   N.  Y.;   054  The  Bourse.  Phlladell>lila.    Pa.;   626-630   Washington    Blvd.,    Chicago,    111.:    305  Chamber  of  Cot 
merce  BIdg.,    Rochester.   N.   T. ;    Room  419,   Unlrerslty  Block,   Syracuse.   N.  T. 
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Efficiency  in  Milling 

is  quite  as  much  a  matter  of  good  cutters  as  of  good  machines.  If  the 
cutter  lacks  the  qualities  which  permit  taking  maximum  cuts  and  utiliz- 
ing the  power  of  the  machine  to  the  fullest  extent,  there  is  a  waste  of  time 
and  efficiency.  Take  a  Brown  &  Sharpe  Milling  Machine,  for  instance. 
It  takes  a  good  cutter  to  utilize  the  power  one  of  these  machines 
will  furnish,  yet 


Brown  &  Sharpe  Cutters 


work  well  under  these  severe  service  conditions  and  stand  up  a  maximum 
time  between   grindings.     Properly  designed,  carefully  made,  and  uni- 
formly hardened,  these  cutters  give  the  results  that  mean 
real  economy  in  milling.     From  the  selection  of  the  steel 
to  the  inspection  of  the  finished  cutter,  extreme  care  is 
taken  to  insure  uniform  high  quality.     You  can  always 
depend  on  Brown  &  Sharpe  cutters 
for  real  service.    Don't  forget  the  ef- 
fective combination  for  efficient  mill- 
ing, B.  &  S.  Milling  Machines  and 
B.  &  S.  Cutters. 

Write  for  our  catalog. 


Providence,  Rhode  Island,  U.S.A. 


EEPRESENTATIVES :  Baird  Mdcblnrry  Co..  PltUbursh,  r«.:  Brte.  P«.:  I'arcj  MuchUivrr  ft  Supply  Co..  Blltlmoir.  M<1.:  The  h.  *-'^'»'*J,, *-"■.• 
l'liiolnn»tl.  1)..  Iiullaniii>oll«.  In<1.:  I'nclllc  1\n\  &  Supply  Co..  S«n  Frmnclnoo.  Cll.:  Strong.  CHrllsIc  ft  Hammond  Co..  tlcvrland.  O..  Itctrolt.  MlcD., 
CoLvrd-WrlKht    Mnchlncry  ft   Slipplr   Co..   St.   Louis,   Mo.;    IVrlne   Mlrblncr;  Co..  Spatllr.   Wi    '       '--'   "--■•' ■'-      ""-"-.^h    n~ 


Portland  MarUln 


Portland.  Orr. 
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VANADIUM    STEEL  BATTLE-PLANE 

Vanadium  steel  has  been  found  to  be  an  important  lattor 
in  the  construction  of  every  important  instrument  of  modern 
warfare,  whether  as  a  protective  armor,  as  a  means  of  securing 
lightness  with  strength,  or  for  making  invulnerable  some  of 
the  small  but  vital  parts  on  which  the  highest  efficiency  of  a 
piece  of  mechanism  depends.  Under  the  conditions  created  by 
military  necessities  in  which  nothing  but  the  best  is  good 
enough,  vanadium  steel  has  come  to  be  used  to  an  extent  which 
even  the  most  optimistic  engineers  would  have  believed  impos- 
sible in  such  a  short  time.  The  estimated  production  of  vana- 
dium steel  in  1913  was  90,000  tons,  while  the  estimate  for 
1915  placed  the  production  at  450,000  tons. 

One  of  the  most  recent  and  interesting  applications  of  vana- 
dium steel  is  the  new  armored  battleplane  built  for  the  United 
States  government  by  the  Sturtevant  Aeroplane  Co.  In  this 
new  type  of  fighting  machine,  many  novel  features  are  em- 
ployed, one  of  the  important  points  being  the  fact  that  the 
entire  craft,  wings  and  all,  is  built  from  vanadium  steel.  The 
machine  mentioned  was  designed  by  Grover  C.  Loening,  for- 
merly aeronautic  engineer  of  the  United  States  Army,  and 
every  detail  has  been  worked  out  in  the  most  conscientious 
manner  so  that  this  new  machine  may  be  considered  as  repre- 
sentative of  the  latest  fighting  aeroplane  developments. 

On  the  first  model  in  which  steel  was  used,  the  saving  in 
weight  as  compared  with  wood  construction  was  not  great, 
but  by  careful  refinement  in  detail  and  by  utilizing  to  the  full- 
est extent  the  exceptional  strength  of  vanadium  steel,  the 
various  sections  were  greatly  lightened  without  a  sacrifice  of 
strength,  so  that  in  the  later  models  the  weight  was  reduced 
from  25  to  30  per  cent.  The  class  of  vanadium  steel  used 
for  the  framework  is  cold-rolled  stock,  this  being  selected  only 
after  exhaustive  comparative  tests  made  by  the  Massachusetts 
Institute  of  Technology,  of  different  kinds  of  cold-rolled  steel 
stock.  These  tests  proved  conclusively  the  high  merits  of 
vanadium  steel  for  the  purpose.  In  addition  to  the  cold-rolled 
vanadium  sheet  steel  stock,  it  may  be  noted  that  vanadium 
steel  wire  is  also  extensively  used.  The  new  battle-plane  was 
given  the  most  rigorous  test  on  its  trial  trip  by  Lieut.  Byron 
Q.  Jones,  one  of  the  United  States  government's  foremost 
aviators.  In  these  tests  a  straight  away  speed  of  90  miles  an 
hour  was  attained,  after  which  the  aviator  "looped  the  loop" 
and  made  the  "side-tumble." 

An  interesting  feature  of  the  machine  is  the  standardization 
of  the  parts,  so  that  it  can  be  built  in  any  size  by  the  addition 
of  units  and  installation  of  an  engine  of  corresponding  horse- 
power. Two  armored  gun  turrets  are  provided  to  make  up 
the  fighting  portion  of  the  machine,  one  of  these  turrets  being 
on  each  side  of  the  torpedo  shaped  body  where  the  pilot  sits. 
The  fighting  men  have  an  excellent  view  ahead  and  below  and 
a  clear  range  for  gun  fire  on  all  sides,  with  the  added  advan- 
tage that  the  two  guns  can  be  concentrated  for  a  broadside 
forward.  By  tilting  the  craft  laterally,  both  guns  may  be 
fired  at  the  same  target  on  the  sides.  The  engine  used  Is 
140  H.P.;  the  spread  of  the  wings  is  50  feet  with  700  square 
feet  of  surface,  and  the  length  of  the  machine  is  25  feet.  Gaso- 
line and  oil  tanks  are  provided  having  a  capacity  suflJcient 
for  an  eight-hour  flight,  or  roughly  800  miles.  Armor  protec- 
tion against  gun  fire  is  provided  for  the  pilot,  and  everything 
has  been  "stream-lined"  to  decrease  the  head  resistance,  this 
idea  being  even  applied  to  the  cables  and  turnbuckles.  The 
capacity  of  the  machine  is  a  live  load  of  1200  pounds. 


ASSOCIATION  OP  FRENCH  IMPORTERS 
OF  MACHINE  TOOLS 
The  Chambre  Syndicate  des  Importateurs  Francais  de 
Machines-Outils,  or  Association  of  French  Importers  of  Ma- 
chine Tools,  has  been  incorporated  under  the  French  law  with 
headquarters  at  15  Rue  Penelon,  Paris,  Prance.  The  services 
of  the  association  are  offered  to  French  importers  and  dealers, 
old  or  new,  large  or  small,  and  it  includes  already  some  of  the 
largest  machine  tool  merchants.  The  association  seeks  by  co- 
operation to  improve  and  further  develop  the  importation  of 
American  machine  tools  into  France. 


INERTIA   OF  FALLING  BODIES 

The  effect  of  inertia  on  falling  bodies  is  strikingly  shown 
in  the  action  of  tall  brick  chimneys  when  overturned.  They 
invariably  break  at  some  point  between  the  base  and  the  top, 
and  the  top  portion  falls  much  closer  to  the  base  than  it  would 
if  the  chimney  remained  intact.  The  cause  is  simply  that  all 
portions  tend  to  accelerate  in  response  to  gravital  pull  at  the 
same  rate,  but  when  falling  in  the  arc  of  a  circle  the  top  must 
fall  much  faster  than  the  base  portion  if  the  chimney  remains 
whole — that  is,  it  will  sweep  through  an  arc  of  greater 
length.  But  inertia  prevents  this,  and  the  effect  on  the  chim- 
ney in  mid-air  is  the  same  as  though  it  were  a  beam  supported 
at  both  ends,  and  of  course  it  breaks. 

An  accident  recently  occurred  in  a  Corning,  X.  Y.,  glass  fac- 
tory which  gave  another  striking  illustration  of  inertia  effect. 
A  chimney  about  twenty-seven  feet  diameter  at  the  base  and 
120  feet  high  was  being  repaired  when  it  fell  vertically  eight 
feet,  crushing  the  piers  supporting  it.  The  chimney  was  the 
flue  of  the  furnace  for  melting  glass  in  pots,  and  twelve  pots 
were  ranged  around  the  base.  Brick  arched  openings  gave 
access  to  the  pots,  and  the  piers  between  supported  the  chim- 
ney. One  of  the  piers  was  weakened  by  the  workmen,  and 
as  it  crushed,  more  weight  was  thrown  on  the  other  piers 
which  also  crushed,  letting  the  chimney  settle  vertically  into 
the  furnace  hole.  The  chimney  did  not  overturn,  as  might 
have  been  expected,  because  the  inertia  effect  delayed  overturn- 
ing long  enough  when  one  pier  crushed  to  permit  the  others 
to  crush  also.  After  settling,  the  chimney  stood  about  four 
feet  out  of  plumb. 


i  PERSONALS  i 

L J 

E.  C.  Newman,  of  the  Newman  Mfg.  Co.,  Cincinnati,  Ohio, 
was  married  to  Miss  Henrietta  Cohen,  of  New  York  City, 
July  2. 

Charles  F.  Scribner  has  taken  a  position  as  efiSclency  engi- 
neer on  the  staff  of  the  New  England  Westinghouse  Co.  at 
Springfield,  Mass. 

J.  A.  Eden,  Jr.  is  no  longer  connected  with  the  Bausb  Ma- 
chine Tool  Co.,  Springfield,  Mass.,  having  resigned  the  position 
of  general  manager  June  24.  Mr.  Eden  has  no  plans  for  the 
future. 

Henry  M.  Sonnenthal  and  Frederick  M.  Sonnenthal,  two  of 
the  directors  of  the  Selson  Engineering  Co.,  Ltd.,  with  offices 
at  78  Broad  St.,  New  York  City,  have  changed  their  surnames 
to  Selson,  and  will  in  future  take  the  names  of  Henry  M. 
Selson  and  Frederick  M.  Selson. 

Walter  J.  Newman,  manager  of  the  Chicago  plant  of  the 
Newman  Mfg.  Co.,  Cincinnati,  Ohio,  manufacturer  of  lathe  tool 
attachments,  architectural  and  ornamental  brass,  bronze  and 
wrought  steel  work,  was  married  to  Miss  Ella  Hochbaum,  of 
Chicago,  June  11,  at  the  Hotel  LaSalle. 

John  Calder  has  been  appointed  assistant  to  H.  H.  Finney, 
vice-president  of  the  Remington  Arms-Union  Metallic  Cart- 
ridge Co.,  and  will  represent  Mr.  Pinney  as  chief  executive  at 
the  Remington  plant  in  Bridgeport.  Mr.  Calder  was  general 
manager  of  the  Remington  Typewriter  Co.  in  Ilion  for  several 
years. 

John  W.  Home  has  resigned  as  secretary  and  treasurer  of 
the  Horne-Dale-Brown  Co.,  Chicago,  and  has  sold  his  interest 
in  the  company.  Mr.  Home  has  arranged  to  represent  some 
tool  and  machinery  manufacturers  not  already  represented  in 
Chicago  territory.  During  the  last  eighteen  years,  he  was 
Chicago  manager  for  the  Norton  Co.,  Worcester,  Mass.,  and 
manager  of  the  machinists'  supply  department  for  H.  Channon 
Co.  and  Samuel  Harris  &  Co. 


OBITUARIES 

George  Gilmour,  chief  engineer  of  the  Travelers'  Insurance 
Co.,  died  June  15,  aged  fifty-one  years.  Mr.  Gilmour  was  a 
trustee  of  the  American  Museum  of  Safety.  He  had  given 
much  attention  to  accident  prevention  methods  and  was  recog- 
nized as  one  of  the  authorities  in  safety  engineering. 

William  A.  Warman,  mechanical  superintendent  and  de- 
signer of  the  Keller  Mechanical  Engraving  Co.,  Brooklyn,  N.  Y., 
died  July  2  of  tuberculosis,  aged  fifty-five  years.  Mr.  Warman 
was  a  mechanic  of  unusual  ability,  being  inventive  and  re- 
sourceful. He  had  developed  a  number  of  inventions  and  was 
interested  in  more  that  had  not  been  brought  to  a  practical 
conclusion. 
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Complete  Interchangeability  of  Face  Mills 


The  Bulletin  which  describes 
this  latest  improvement  is 
just  off  the  press.  Where 
shall  we  address  your  copy? 


The  Cincinnati 

Milling  Machine 

Company 

Cincinnati  Ohio 


An  Important  Cincinnati 
Miller  Improvement 

We  designed  these  flanged  spindle  ends,  with 
hardened  keys,  for  our  large  size  High 
Power  Millers  and  then  adopted  them  for  all 
Cincinnati  Millers  of  High  Power  Design, 
Plain,  Universal  and  Vertical,  also  Cincin- 
nati Automatic  Millers.  These  spindle  ends 
are  all  of  the  same  size.  Hence  any  one  face 
mill  will  fit  all  of  the  22  different  sizes  of 
Cincinnati  Milling  Machines  shown  above. 

Now  for  further  advantages: 

Understand,  first,  the  cutter  is  slightly  counter- 
bored  to  fit  closely  over  the  spindle  end  for  cen- 
tering it  and  is  held  in  place  by  bolts. 

The  drive  is  entirely  through  the  hardened  keys 
which  are  fitted  to  and  form  part  of  the  spindle 
end. 

The  drive  is  powerful,  durable  and  positive.  And 
the  face  mills  are  easily  put  on  and,  even  after 
heavy  service,  easily  taken  off. 

Cutter  arbors  for  these  machines  have  a  similar 
flange  with  a  corresponding  keyway.  They  are 
driven  direct  by  the  same  keys  in  the  flanged  spin- 
dle end  that  are  used  for  driving  face  mills.  There 
is  no  intermediate  driving  collar. 
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COMING  EVENTS 


C.    U.   &  D.    Uy..   Li 


ThiH   treatise   cuuBlDtB  of  u   Mries  of   thlrty-seveo  ho  gradually  anr)  unobtruBlvely  that  many  engineers 

lessons    covering    over    two    thousand   questions    and  have  not  realized  the  Improvements  that  have  been 

answers  on   the   motor   car.    Its   construction,   opera-  made    in    this    branch    of    engineering    practice,    and 

'     (i„n  and   repair.     The  modern  gasoline   car  and  Us  literature     of     power     transmission— especially     the 

-   of   the    International    principal    parts    are    descrlljed    in    the    first    lesson,  transmission    of    iwwcr    by    belting— hag    not    been 

,   .,  _     ^.■., J^^^    ji^^^    follows    a    description    of    the    action    of  kept  up  to  date.     Many  excellent  papers  have  been 

two-    and    four-stroke    cycle    motors,    the    parts 
gasoline  motors  and  their  functions,   fuels  for 


Association,    Chicago, 
ctary    and    treasur 


August  31 —Monthly  meeting  of  the  Rochester  So-  mobile  motors,  theory  of  carburetion  and  Its  ap- 
ci,^?  of  Tech..  ""l  Draftsmen,  in  Rooms  131-137,  plication,  etc.  The  work  Is  one  that  should  appeal 
Slbiey    Block!  328   Main   St.,    B.,    Rochester,    N.    Y.    to  those  who  like  the  catechism  style  of  presenting 


cretary,    857    Genesee    St., 


Slbiey 

O.    L.    Angevine, 

Hochester. 

September  6-8.— Annual  convention  of  the  Travel- 
ing Engineers'  Association  at  Chicago,  111.  W.  O. 
Thompson,  secretary,  New  Tork  Central  Car  Shops, 
B.   U..«ralo,   N.   y. 

September  11-16.— Annual  convention  of  the  Ameri- 
can Foundrynici.'s  Association  ii.iil  the  American 
Institute  of  Metiils,  Cleveland,  Ohio,  in  the  Cleve- 
land Coliscu.u.  A.  O.  Backert,  secretary-treasurer, 
American  Foundrymen's  Association,  Cleveland,  Ohio. 

Boptombbi  11-16.— E.\liibition  of  machines,  equip- 
ments and  supplies  for  the  foundry  and  allied  in- 
dustries in  con]..nctlan  with  the  annual  conventions 
of  the  American  Foundrymen's  Association  and 
American  Institute  of  Metals,  at  Cleveland,  Ohio, 
in  the  Coliseum.  C.  E.  Hoyt,  manager,  1949  W. 
Madison  St.,   Chicago,   111. 


before  various  engineering  societies,  and  c-on- 
trlbutions  of  equal  merit  have  ap|>eared  In  the  tech- 
nical press,  and  In  his  introduc  tiou  to  the  present 
text  the  author  makes  acknowledgment  to  these 
wmrces  for  much  of  the  information  that  be  has 
presented.  The  subject  Is  covered  In  a  compre- 
hensive manner,  with  equal  stress  laid  upon  theory 
and  i.ractice.     Theoretical  discussions  and   explana- 

u   uv  -J   .uccs       ^ »..- =.      Pubirshed°by    tion   of   practical   matters  are   separated,    and   as   « 

the  E.;^gineerlng  Experiment  Station  of  the  Uni-  result  the  shop  engineer  master  mechanic  or  mjn 
versity  of  IllLiols,  Drbam.,  111.  Price,  30  cents,  m  charge  of  belts  In  the  shop  can  readily  obUln 
The  b..lletin  records  the  results  of  tests  made  at  the  necessary  information  in  regard  to  the  selection 
the  Engineering  Ex|>eriment  Station  of  the  Uni-  "f  the  proper  size  of  belt  to  transmit  a  given  horse- 
versity  of  Illinois  on  a  number  of  specimens  con-  power,  the  tension  at  which  it  should  be  operated 
slstlng  of  12-inch  I-beams  having  the  webs  planed  and  the  length  of  time  which  ought  to  elapse  be- 
down  to  a  thin  section  and  24-lnch  built-up  girders  tween 
having  webs  of  thin  plates.  The  results  of  the  proper 
tests  show  that  In  general  the  shearing  stress  is        * 


1    Informatiol 

Strength  of  Webs  of  I-Beams  and  Girders.  By  Her- 
bert F.  Moore  and  W.  M.  Wilson.  50  pages, 
0  by  U   inches.     22  illustratl 


itightening,     together    with     notes    on    the 

re  and  maintenance  of  lielta.     In  like  maD- 

?ngineer  will  find  the  subject  treated  from 

maximum    at    the    neutral    axis,    but    that    diagonal    the    standpoint    of    theory    as    well    as    practice,    so 

stress   at   the   Junction   of   web   and   flange   must   be    that    his    requirements    are    well    taken    care   of. 


considered.     Tests  show   that   stiffeners  at   supports  Economics  of  World  Trade.     By  O.   P.   Austin.     141 

and    under    concentrated    loads    are    very    necessary.  pages,  5  by  7Va   inches.     Illustrated.     Published 

A    formula    is    given    for    determining    the    buckling  by  the  Business  Training  Corporation.  185  Uadi- 

strength  of  webs.  son  Ave.,  New  York  City. 

September   86-30.-Sccond    National    Exposition    of    g^fety   First    for    Vocational    Schools.      Prepared    by  i„™' /^„'**  5!;*^  °'  ^  "l^llf'  "Ap^l^^^ 

Chc.ical    Industries.    Grand    Central    Palace,    New            Lewis  A.   Wilson.     90  pages.    5%    by  9   inches.  "'°™«°."/Vra?t     Chief  of   the  B.^«-au  of  Fori 

^or^  City.                                                                                            i}}"rT^-     ''^"TlVLX  'V""^""^  "'  ""^  efgratl''rClsri"'commerce°of   tL^^Unired'itf'e'. 

September  28-30.-Meetlng  of  the   American  Elec-            State  of  New  York    Albany    N.  Y.  Department    of    Commerce.      This    first    volume    con- 

trochemical   Society   at   Grand   Central_Palace.   New        The  l.ultet_'n  «_>-l»ii°V,°^^'„"°'i!..^^^^^^  tains      -   -    -~    —    "- "-— 


Trade,'' 


N.  M. 


Grand   Central   Palace,   New        The  bulletin  trea 
Se(reta.-y     J.    Malcolm    Muir,    239    W.    and  their  legal  aspect;  safety  pre 

iKiards;  safety  suggestions  tor .  vocational  teachers; 
general  safety  rules  for  pupils;  how  to  organize  a 
safety  campaign  in  a  vocational  school;  fire  drills, 
instructions  and  precautions;  general  safeguarding 
rules;  rules  for  guarding  and  operating  woodwork- 
ing machines;  r.iles  for  guarding  and  operating  ma- 
chine shop  equipment;  safeguarding  the  electrical 
shop;  resuscitation  from  shock;  safety  precautions 
■ments  for  plumbers,  printers,  painters,  decorators,  pattern' 
makers,    blacksmiths,    etc.      The    bulletin,       ""        '^ 

g.    C.    intended    primarily    for    vocational    schools,    will    be 

ifor"   1915-1916    found  generally  serviceable  for  instructing  all  classes 
of  workers  in  industrial  establishments. 
The  Marine  Steam  Turbine.     By  J.  W.  M.  Sothern. 
561    pages,    6    by    9    inches.      Illustrated.      Pub- 
lished in  America  by  D.  Van  Nostrand  Co.,  New 
Y'ork  City.     Price,  $6. 
This  book  is  of  the  fourth  edition,   revised  to  in- 
clude a  n.imber  of  improvements  that  have  developed    tures   rose   to  47   per 
turbine   design,    especially   the   in-    f^r    foodstuffs   and 


An. mill    regis 
for  li)l(M!ll7. 

University    of    South-    Carolina,     Cohnnbi 
Catalogue    1915-1916    with    calendar 
and  1916-1917. 

Providence  Engineering  Society,  Pr'ovldence,  R.  I., 
will  occupy  its  new  rooms  at  29  Waterman  St. 
when  it  opens  for  its  fall  and  winter  work  next 
September.  The  whole  second  floor  of  the  building 
has  been  taken  over  and  will  be  remodeled  and 
equipped  in  a  modern  and  attractive  ni: 
society  expects  to  pursue  an  interesting 
line  of  work  for  the  coming  year. 


The 


Introduction    to    the    Course    in    Foreign 
written   by   Dr.   Pratt,   which  discusses  the 
factors  that  make  foreign  trade  a  dominant 
factor     in     American     commercial    prosiierity.       Dr. 
Pratt    traces    the    development   of   the    United    States 
from   the   time   when   we   were  a   commercially   pro- 
vincial  nation  down   to  the   present,   when  we   have 
assumed    the   export   leadership   of   the   world.      The 
significant   increase   in   the   proiwrtion  of  our   manu- 
factured   to   our    raw    materials    and    foodstuffs    ex- 
Ithnn'iyh    Ports  Is  graphically  brought  out.     During  the  decade 
iinougu    p^jj^g    ^^^f^    jggg   ,|,e    proportion    was   80   per   cent 
of  crude   materials  and    foodstuffs   to  about   20  per 
cent  of  manufactured  goods  exported.     In  the  period 
1890  to  1899  the  proportion  was  75  per  cent  of  crude 
materials    and    foodstuffs    to    about    25    per    cent    of 
manufactures.      In   the   period   ending   1909   the   pro- 
portions   were    62    per    cent    of    foodstuffs    and    raw 
materials  and  38  per  cent  for  manufactures.     During 
the  period  1910  to  1914   the  proiwrtion  of  manufac- 
against   53   per  cent 
■ials.      Not   only   has 


psrE"W  BOOKS  AND  PAMPHLET 


strength    and    Otln^r    Properties    of    Concrete    as    Af' 
fected    by    Materials    and    Methods    of    Prepara' 
tion.     By  R.  J.   Wig.  G.   M.   Williams  and  E.   R 
Gates.     172  pages.   7  by  10  inclies.     Illustrated 
Published     by     the    Department    of     Commerce 
Washington,    D  0.,   as  Technolog 
Bureau  of  Standards  No.  58. 
The   Winnipeg  River  Power   and   Storage   Investiga- 
tions.    By  J.  T.  Johnson,  Chief  Hydraulic  Engi- 
neer.     In    two    volumes:    Volume    I.    511    pages. 
6%    by    934    inches.      Illustrated.      Volume    II. 
Charts,  6  by  9%  inches.     Published  by  the  De- 
partment of  the  Interior,   Ottawa,  Canada. 
The    growing    realization    of    the    importance    of 
water  powers  makes  this  voluminous  report  of  much 
interest    and    value    to    mechanical    and    civil    engi- 
neers generally.     It  is  claimed  that  the  power  avail- 
able from  the  Winnipeg  River  is  greater  than  that 
now     being     developed     at     Niagara     Falls.       Ijong- 
distance  electrical  transmission  will  make  the  power 
available  over  a  wide  area,  and  the  ultimate  develop- 
ment   will    profoundly   affect    the    industrial    life   of 
■Ontario. 

Predetermination    of    Prices.      By    Frederick    Park- 
hurst.     96  pages,  6  by  fl^i   inches.     Illustrated. 
I'ublished     by    John     Wiley    &    Sons.     Inc..    432 
Fourth  Ave..   New  York  City.     Price.   $1.25. 
The   purpose  of   this  book   is   to   present  an  argu- 
ment  in  favor  of   the   possibility   of   predetermining 
true  costs.     To  substantiate  this  argument,   th 


troduction  of  gearing  between  the  propeller  driving  our    trade    with    the    European    countries    increased 

shaft   and   the   turbine  to  obtain   the   maximum   efli-  tremendously  since  the  war,  but  it  has  also  increased 

ciency    of    both    turbine    and    propeller.      The    con-  elsewhere,  for  example:  South  America,  20  per  cent; 

tents  by   chapter  heads  are   as   follows:     Definitions  Africa,  40  per  cent;  Asia,  40  per  cent;  Australia,  40 

and    General    Principles;    Workshop    Practice;    Data  per    cent.      "Will   we    and    can    we    retain    this    in- 

from     Actual     Practice;     Torsion     Meters;     General  creased   trade?"    is  a   question   that   Dr.    Pratt   both 

Notes;  Temperature-Entropy  Diagrams;  General  Tur-  asks    and    answers.      The    level    of    costs    after    the 

bine     Data;     Impulse    Turbines    and     Combined     Im-  war.    the    factors    of    commercial    good    will,    capital 

pulse    and    Reaction    Turbines;    Description    of    the  requirements    and    supply,    and    labor    conditions    in 

Curtis    Turbine;     Geared-down    Turbines:     Practical  Europe   after   the   war.    as  they   bear  on   our   future 

.    Operation  of  Turbine  Machinery;   Data  from  Actual  export    trade,    are    discussed.      Following    the    intro- 

Paper  of  the  Practice;  Shaft  Horsepower;  Condensers  and  Auxil-  duction  is  the  first  text,  which  is  written  by  O.  P. 
iaries;  Oil  Fuel;  and  Boilers.  The  work  is  illus-  Austin,  statistician  of  the  National  City  Bank  and 
trated  by  over  330  diagrams,  photographs  and  detail  formerly  chief  of  the  Bureau  of  Manufactures  of 
drawings.  The  book  is  suitable  for  naval  and  mer-  the  United  States  government.  This  part  of  the 
cantile  marine  engineers,  students  and  others  con-  volume  sets  forth  the  underlying  factors  which  con- 
cerned with  the  theory  of  marine  steam  turbines  trol  the  world  currents  of  foreign  trade.  Such  sub- 
aud  their  practical  application  for  the  propelling  jects  as  the  export  of  surplus  production,  the  export 
of  vessels.  The  author  is  the  principal  of  Sothern's  of  capital,  the  control  of  transportation,  colonization 
Marine     Engineering     College,     Glasgow,     Scotland,  and  emigration,   trade  routes  and  trade  centers,   the 


Previous  editions  have  been  translated 
German.  Spanish  and  Dutch,  and  the  work,  there- 
fore, has  an  international  reputation. 
The  Engineer  in  War.  By  P.  S.  Bond.  187  pages. 
5  by  7%  inches.  Illustrated.  Published  by  the 
McGraw-Hill  Book  Co.,  Inc..  239  W.  39th  St., 
New  York  City.  Price,  $1.50. 
Military  field  engineering  is  a  practical  art.  and 
cannot  be  acquired  by  study  alone:  but  engiueerin^ 
plays  such  an  important  part  in  all  operations  of 
warfare  that  there  is  little  exaggeration  in  stating 
modern  warfare  to  be  an  application  of  engineerini; 
science  to  the  armed  conflicts  of  states.  Those  whii 
have  considered  the  military  policy  of  the  United 
States  cannot  have  failed  to  observe  how  greatly  it 
depends  upon  the  voluntary  service  of  citizens;  in 
fact,  the  rights  and  privileges  of  citizenship 
with  tliem  an  obligation  of  service  to  the  state,  but 
mere  tacit  recognition  of  a  duty  does  not  insure 
its  efficient  discharge.  Acknowledgment  of  a  duty 
involves  the  necessity  of  preparing  for  its  perform- 
ance, and  if  we  do  not  prepare,  we  are  evading 
the  duty.  In  sudi  voluntary  preparation  of  citizens 
to  fulfill  their  obligations  to  the  state,  civil  engi- 
neers play  an  important  part,  as  it  is  obviously 
ing    Prices;    Conclusions.  impossible    ty    train    non-professional    men    to    give 

Ammunition  Manufacture — Processes  and  Hazards  of  satisfactory  service  in  military  engineering.  It  is 
Artillery  and  Small  Arms  Ammunition  Manufac-  to  meet  the  requirements  of  such  men  that  the  pres- 
ture.     By  W.  D.  Milne.     28  pages.  «  by  9  inches,    ent   text   has   been   prepared.     The   author   does   not 

aim  to  provide  a  treatise  of  military  field  engineer- 
ing, as  he  recognizes  the  existence  of  a  number  of 
excellent  manuals  and  text-books  on  this  subject. 
The  aim  has  been  to  present  a  brief  outline  of  the  " 
relation  of  engineering  practice  to  the  conduct  of 
modern  warfare,  and  the  adaptation  of  principles  I- 
shrapnel    and    practices    of    civil    engineering    to    military    re-    of  the 


thor  has,  entered  into  a  brief  co 
portant  factors  which  govern  fif 
determination.  The  text  is  .innh 
tors  which  cover  the  followiTi-  ni 
of  Absolute  Control  of  all  S.-ur.. 
Discussion  of  the  Elements  Affe 
Direct     Costs;     Indirect     Costs; 


tion  of  im- 
u'  of  such  a 
<  iu'ht  chap- 
liiiportance 
liUormation; 
True  Costs: 
Recapitulation 


Costs:   Estimating;   Profit  and   Relatively  True  Sell- 


This  report  deals  with  the  hazards  of  munitii 
uianufacture  from  the  standpoint  of  the  insurai 
eompanies.  It  treats  of  the  manufacture  of  shr 
nel,  projectile 


f  commodities,  artificial  stimuli 
to  trade,  protection  and  free  trade,  are  all  discussed 
thoroughly  and  interestingly.  It  is  perhaps  safe 
to  say  that  this  subject  of  world  trade  economics 
is  nowhere  else  treated  with  equal  clearness  and 
authority. 

NEW  CATALOGUES  AND 
CIRCULARS 


slid..-     >- 

Richards. Wilcox  Mlg.  Co..  Aurora.  111.  Catalogue 
*°  of  overhead  trolley  and  I-beam  carrying  equipment 
"^    for  loads  up  to  four  tons.- 

Reed  Small  Tool  Works.  Worcester,  Mass.  Leaflet 
describing  the  I!eed  caliper  and  giving  prices  for 
sizes  from   1   to  t:  inches. 

Persons-Arter  Machine  Co.,  Worcester,  Mass.  Cat- 
alogue 2  illustrating  and  describing  Model  .\  S-  to 
12-lnch  rotary  surface  grinders  equipped  with  mag- 
netic chucks. 

United  States  Lathe  &  Machine  Co..  Cincinnati. 
Ohio.  Circular  of  the  United  States  20-inch,  heavy- 
duty,  screw  cutting  engine  lathe  with  quick-change, 
five-step  cone  and  single  back-gear. 

Vulcan  Soot  Cleaner  Co.,  Dubois.  Pa.  Catalogue 
on  Vulcan  soot  cleaners  as  applied  to  boilers.  sui>er- 
heaters.  economizers,  garbage  destructor  boilers, 
waste  heat  boilers  and  similar  apparatus. 

Shepard    Electric    Crane    &    Hoist    Co.,     Montour 


shell    fllliug 


loading  fuse  powder  trains,  artillery 
cases,  artillery  primers,  fulminates  and  primer  loan- 
ing, storage,  blending  and  drying  of  black  powdi'r. 
small  arms  ammunition,  distribution  of  manufacture, 
bullets,  cartridge  cases,  primers,  loading  cartridge 
clips,  powder  houses  and  hazards  of  powder  and 
fulminates. 

Questions  and  Answers  on  Automobile  Design,  Con- 
struction and  Repair.  By  Victor  W.  Page.  701 
ii;iKcs.  :>  by  7%  inches.  387  illustrations.  Pub- 
lisli.<cl  by  the  Nonuiin  W.  Henley  Publishing  Co., 
New  York   City.     Price,   $1.50. 


Technology 


tridge    ((U 

loail-    Power  Transmission  by  Leather  Belting,     By  Robert  electric  cranes. 

Thurston   Kent.     114   pages.   ,'iVj    by   SVi    inches.  Electric   Controller 

Illustrated.      Published    by   John    Wiley    &   Sons,  Price    1 


vhi.h 


servtd    by    Shepard 


■132   Fourth   .\v 


$1.2,'-,. 
Thi"  development  of  high-speed  steel  cutting  tools 
nd    the    intensive    methods   of   manufacture    which 
lave   resulted   from   their   use   have    placed   gi 


Mfg.    Co..    Cleveland.    Ohio. 

&    M.    ventilated   controllers, 

York   City.     Price,    brakes,     push     buttons,     motor     starters,     rheostats. 

switches,  pressure  regulators,  safety  limit  stops  and 

ane  switchlMiards. 

Keuffel  &  Esser  Co..   Holxifcen.   N.  3.     Circular  of 
new  flexible  curve  rule  in  12-.  18-.  24-  and  30-inch 


used    for    machine    tools,    lengths. 


It 


claimed   that   the   rule   embodii 


all 


transmission  sys-    the  advantages  with  none  of  the  drawbacks  of  the 


been  developed,  but  the  change  has  come    ordinary 
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DO  you  make  DIES  or  MOLDS  that  are 
TOO  LARGE  for  a  re^^ular  DIE  SINKING 
MACHINE  and  have  to  be  made  in  sections  and 
built  up,  thus  increasing  the  cost,  and  decreasing 
the  strength  and  hfe  of  the  die?     If  so,  the 

LUCAS  "PRECISION" 

Milling  Machine 


Boring, 
Drilling 
and 


WITH  VERTICAL 
MILLING 

ATTACHMENT 

IS  IT 


Lucas  Machine  Tool  Co., 


NOW  AND    ^ 
.ALWAYS  OF> 


Cleveland,  0,  U.S.  A. 
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8.  K.  F.  Ball  Bearing  Co.,  Hartford,  Conn.  Bul- 
Hin  intitlfd  ■■.S.K.I'.  Hall  li.-arlnKB  for  Cotton  Seed 
OH  Muihlni-ry.^'  ili-sirlWns  the  i-onstructlon  of 
S.K.F.  ball  li..iirins«  and  the  odvaiitaKes  gained  by 
their   use    in    thl.s   i-laHH  of   machinery. 

Chicago  Pneumatic  Tool  Co.,  Fi«her  Bldg..  Chi- 
cago, 111.  Bulletin  K-41,  sniierBcdlng  K-32,  lllustrat- 
tng  "iJnntley"  eleetrlo  track  drills,  heavy-dnty 
•Idi'-spindle  and  center-spindle  drills,  electric  grind- 
er*, spike  dri\-cr8,  etc. 

Kational  Machinery  Co.,  Tlnln,  Ohio.  National 
rorginK  Machine  Talk  No.  13  discusses  the  advan- 
trnef  of  larce  gutlicring  capacity  in  a  forging  nia- 
ehine  and  shows  how  this  applies  to  the  National 
aeavy-patlrrn   forging  machine. 

Chicago  Flexible  Shaft  Co.,  IM  \r.  LaSalle  St., 
Cliicago,  111.  Catalogue  of  lle.xible  shafts  and  tools 
for  grinding,  reaming,  polishing,  drilling.-  tapping, 
bnniug.  boring,  sanding,  et.^.  These  flexible  shafts 
•re  of  the  wire  and  link  core  types. 

Alexander    Milburn    Co.,    14^0    W.    Baltiiuora    St 
Baltimore.    Md.      KoMcr    iiliisliialng    Milburn    oxy- 
•cetylene   welding  an.l   .ulliMjc   apimratus,    Including 
welding    torch,    pressure    rct-ulators.    cutting    torch, 
generators,    portable  welding  outOts,   etc. 

o-?.**",^"'  ^°''®  *'"•■  "  Mechanic  St.,  Chlcopee 
r«Us  Mass.  Circular  Illustrating  •■Xlulti-unif  sec 
Monal  steel  shelving  which  permits  of  arrangement 
In  rections  by  the  laultiplicatlou  of  any  number  of 
Mi'lrert"'"''''     '°**''''°''''-      """'*     '•""     ^     ""iJel     »» 

Bay   &   Zimmermann,   Cll    Chestnut  St.,   Philadel- 
phia,   Pa       has    begun    the    piilillcation    of    a    house 
onran  called  ■'Development,"  the  object  of  which  is 
to  disperse   ideas,   advice  and   information   for   use 
BMIitTes'''''"'""'  ""'■'■'''P""''"  of  industries  and   public 

Diamond  Machine  Co.,  Providence,  H.  I.  Catalogue 
•howing  the  line  of  Diamond  wet  tool  grin.iing  ma 
chines,  which  contains  sixteen  different  sizes  and 
Wes.  Speciflcations  are  given  for  wet  tool  grinding 
rror-driven.  ""'"■   """'    """"■"    '^''^''-    "^'t-    ""^ 

loJ[;e^I.-  d^"  ^'"'"S  Mfg.  Co.,  Chicago.  111.  Cata- 
Sains  fj"'"":-  "■  ^-  "all  bearings.  The  booklet 
contains  nformation  on  the  hardening  and  grinding 
It    r^.,'!""""  "■'"  ■»-'■■'"<'>'  theltandafd  ty^e! 

*J-,rIn,^s.,nr;r"^';-,  "'""""  """"-'"S^.  cone  type 
De.irings  and   thrust  bearings. 

Montgomery  &  Co.,  IW  Fulton  St..  New  York 
<">■    In.-,,  sheet  entitled  "Odds  and  Ends,"  giving 

hl^ts°"l  '"'','■'■''  "'',  "'■'"''*•  '"''*^'  ''"'•"saw  blades, 
Diocks,  Ijioaihes,  chucks,  cutters,  dressers,  drills 
extinguishers,  flics,  holders,  screws,  screwdrivers 
il£2;  .""Ji'*'  '•"'■l»>!'«'-s'  and  woodworkers'  tools,  and 
^pany?        """'''   ""^   machinery    made    by    this 

^l7^'?:  "v^'  ?,"■■  Milwaukee.  'S\-is.  Bulletin  28. 
wluV  ;,  I  :;i,.-^',T''''''''f  ''■"■  "f  l'"!'I"''  valve  engines, 
^      '  i  "  ' "    '"'■'•  O'I'fs.  namely,  full  poppet,  pop- 

?;,,"",,,'  "•"""■'  ^'"'"'"*-  ■J'""  P"S"'«'  test 
Buiif,!   ],„    t|,^.   purpose  is  recommended  in  cich  t-nta 

^m.n.u',''i:,    "■    r'-""-"""-    ""^    constn,:';imr',',f'^''t',^ 

'r»is  ni.iii..  on   these  engines. 

Braeger    Oxygen    Apparatus    Co.,    422    First    Ave 

^tor"7'„.,  ';•  ""l"?  '"••'•■■■'P*-''  of  type  B  pnil 
■lotor,  a  hand-operated  resuscitation  device,  insuring 
«  safe  and  ellicient  pivss.ii,.      riiis  tvn..  ,,i   ,„,ii     7 

1»  equipped    with    a    ivijiil  1 1  nc-    iih;.    i,     ,  • 

•■»ich  nir  is  allowed  t..  .'^i  ;,|„.  "i,,  „,,  ,,,  ;.,  ",  ", 
jeilucing  the  inhalatl.m  piis^nr,.  Vs  sl,7,„,,  'I'v  ,, 
indicator  gage.  ""    ^>     ""- 

Hub    Machine     'Welding   &   Contracting   Co.,    22nd 

"g  "Icme^.'-n,'^",""''"''"!"-,  ''''•  ''"•'•■""•''  "'"»fa< 
Ko     1    is     V   1       ,"«   .^"^   *"'"'''   '"   '"o   sizes.     Table 

Sk   s  s.  •     f  •'''  ?"•  ?.  '^  22  by  24  inches  and 

"■-•s  s.  „s  up  to  10  inches  diameter.  These  machines 
««,.,„  ,"•*'!'      e^'ensiveiy   at    present    for    cutting 

eopper  cartridges.  They  are  also  spe.-ially  desiened 
fcr  cutting  copper  shells  and  tubing  brass  tubl^.l 
Blleet  and  rod  metal,  fiber,  rubber,  et,-.  ^' 

hJ/^^^^'T"  ^'«°'^?  *  Mfg.' Co.,'  East  Pitts- 
r?^in/m,.  ""  ■"  ""■^'■■"'"'S  Wcstinghouse  re- 
■iwl  r  ,  «i"il)ments  applied  to  metal  planers. 
iwse  direcl-connected  reversing  motors  have  4  to  1 
^d  adjustment  by  Held  control,  and  the  con- 
Srflits  no'i  n  f  "';■''■''  '"crements.  The  circular 
S!,?.^  f,?"  .  •"^^■""'"S''s  resulting  from  the  use  of 
».vl,m  ,",,  ,'!,'.  '^  ""  Pl?"<'''S  anJ  other  machines 
■Bring  rcciiM'ocating  motion. 

a,^?.?,Kr'^  *"'*•  ?,-  ^r  •^'»"''''  '^'«'  Catalogue  of 
m^i,.'.  n  1  ';:''""'''''"'l  '■"t-'ine  lathes,  geared-liead 
^.ji.  Hi.'  i.iiii,  s  ail, I  i;,;ir,.l  licad  special  lathes,  built 

J;  eir,'"!    I    1 ~'~  '"'"  ''"''"^-    '^'t"'  spindle  drive 

rears  i  f  ^'  I'l"^  "f  iluplex  gears  and  worm- 
ilrncti.'.'n  1?.,'  i'  '■"■*"'-  lalios.  The  general  con- 
mm  o?  yM  lu"  '  ''.'"'"•'''  "'"  *o  "fofd  the  maxl. 
«anm  of  r  guilty  and  power  so  that  the  heaviest 
ems  may   be   taken  without  excessive  vibration! 

Bavid  McLain,  Goldsmith  Bldg..  Milwaukee.  Wis. 
JBooklet  on  HIcLain's  semi-steel,  showing  semi-steel 
S^tsi  !'^  "1  wide  variety  and  illustrating  tlie  superior 
Mf^Ko  """"''"'''•"■'  "'  semi-steel  consisting  of 
80  to  50  per  cent  steel  which  is  claimed  to  have 
Jorta'ili';^  "^''\'"  ^^■'^  'o  38.000  pounds.  Booklet 
containing  synopsis  of  Mcl.ain's  System  which  com- 


prises informatloD  and  instructions  in  a  set  of 
twelve  printed  lessons  covering  gray  iron  mixtures, 
cupola   practice  and   the   making  of  semi-steel. 

J.  T.  Slocomb  Co.,  Providence,  K.  I.  Catalogue 
IT)  covering  complete  line  of  Slocomb  micrometer 
calipers  and  center  drills.  The  latter  half  of  this 
catalogue  is  culled,  "The  Measuring  Book,"  and 
contains  suggestions  In  regard  to  accurate  and  eco- 
nomical measuring  in  machine  construction  Iiy  the 
use  of  micrometer  calipers.  This  section  of  the  Iwok 
is  illustrated  with  halftone  and  line  engravings, 
making  the  matter  very  clear,  and  contains  much 
useful  material  Including  tables  of  decimal  e(|uiva- 
lents,  tap  drill  sizes,  speeds  for  twist  drills,  diam- 
eters of  centers,  sizes  of  center  drills  and  speeds, 
etc. 

Sweet's  Catalogue  Service,  Inc.,  115-119  W.  40th 
St..  New  York  City.  Second  annual  edition  of 
Sweet's  engineering  catalogue  which  contains  a  col- 
lection of  condensed  catalogues,  comprising  materials 
of  construction,  contractors'  plant,  power  plant 
equipment  and  allied  products,  completely  indexed 
with  cross  references.  'The  catalogues  cover  823 
pages,  SVi  by  12  inches.  The  index  is  divided  Into 
three  parts,  the  flrst  part  containing  the  manufac- 
turers' names,  the  second  part,  classilled  list  of 
products  and  the  third  part,  trade  names.  The  cata- 
logue also  contains  a  specification  digest  for  aid  in 
speciflcafion  writing.  This  is  intended  for  use  in 
connection  with  the  power  plant  section  and  occu- 
pies  80  pages. 

American  Pulley  Co.,  4208-60  Wissahickon  Ave.. 
Philadelphia,  Pa.  Booklet  entitled,  "Belt  Pulleys," 
by  Charles  A.  Brinley,  a  reprint  of  a  paper  read 
before  the  Engineers  (Mub  of  Philadeliihia,  June  20, 
1010.  This  booklet  contains  valuable  pulley  informa- 
tion includinjj^  data  of  the  results  of  tests  on  pulleys 
made  at  the  /imerican  Pulley  Co.'s  plant,  under  the 
supervision  of  William  W.  Crosby.  The  company 
has  also  issued  another  booklet  entitled.  "Belt  Pul- 
leys—Report of  Tests  for  Belt  Slip."  by  H.  M. 
Haven  and  William  W.  Crosby.  The  object  of  the 
tests  was  to  determine  the  slip  in  feet  between  a 
belt  and  the  face  of  a  pulley  when  the  belt  was 
transmitting  different  known  liorsepowers  to  the  pul- 
ley. The  apparatus  used  is  illustrated  and  the  re- 
sults of  the  tests  are  tabulated.  These  booklets  will 
be  sent  free  on   request   to  those   interested. 


,^  TRADE   NOTES 

Abbott  Ball  Co.,  Hartford,  Conn.,  has  let  the  con- 
tract for  an  addition  to  its  ball  bearing  plant,  two 
new   buildings  now   being   under  way. 

Raskins  Mfg.  Co.,  459  Lawton  Ave..  Detroit, 
Mich.,  has  changed  its  Boston  office  from  185  Devon- 
shire  St.    to   445   Tremont   Bldg.,    73   Tremont   St. 

Wagner  Electric  Mfg.  Co..  St.  Louis.  Mo.,  has 
moved  its  Detroit  office  to  1291  Woodward  Ave. 
The  office  will  continue  to  be  in  charge  of  Dean 
Emerson. 

Newman-Andrew  Co.,  American  representative  of 
.Tuo.  Ily.  Andrew  &  Co.,  Ltd..  Toledo  Steel  Works. 
Sheffield.  England,  has  moved  from  107  West  St. 
to  larger  offices  at  28  Cortlandt  St..  New  York  City. 

Ready  Tool  Co..  654  Main  St..  Bridgeport.  Conn., 
has  purchased  a  plot  on  the  corner  of  Railroad  Ave. 
and  Iranislan  St..  Bridgeport,  and  has  placed  a  con- 
tract for  the  erection  of  a  brick  factory  building, 
to  begin  at  once. 

Brown  &  Sharpe  Mfg.  Co..  Providence.  R.  I.,  will 
close  from  July  28  to  August  8  for  the  annual  vaca- 
tion. During  this  time  the  offices  v\-ill  be  open  as 
usual,  and  orders  for  machine  tools,  machinists' 
tools  and  cutters  will  receive  the  same  attention  as 
at  any  other  period  of  the  year. 

W.  H.  Nicholson  Sc  Co.,  112  Oregon  St.,  Wilkes- 
barre.  Pa.,  secured  an  order  for  1017  Nicholson  com- 
pression shaft  couplings  for  2  7/lG-inch  shafting 
from  the  Remington  Arms  &  Ammunition  Co.  for 
the  ordnance  plant  at  Ilion.  N.  Y.  The  Nicholson 
couplings  are  of  the  four-jaw  compression  type 
which  is  applied  witliout  milling  keyways  in  the 
shafting. 

National  Twist  Drill  &  Tool  Co.,  Detroit.  Mich., 
is  erecting  a  three-story  concrete  and  lirick  office 
liuilding,  42  by  81  feet.  A  four-story  factory  addi- 
tion. 45  by  70  feet,  with  L-connection  to  the  office 
building  45  by  73  feet,  is  also  being  erected  and 
is  nearly  completed.  The  dimensions  given  in  the 
July  number  were  incorrect  in  regard  to  the  factory 
addition   and   I.-connection. 

Glidden  Varnish  Co.,  Cleveland,  Ohio,  has  built  a 
large  addition  of  concrete,  flrepraof  construction 
tliroughout.  affording  27,000  square  feet  of  additional 
floor  space.  The  addition  will  be  equipped  through- 
out with  modern  macliinery  for  the  manufacture  of 
paints  and  varnishes.  Tiie  plant  occupies  an  area 
of  \G\i  acres,  and  the  total  floor  space  of  the  build- 
ings is  190.000  square  feet.  Complete  lines  of  var- 
nishes and  paint  specialties  are  manufactured  for 
the  requirements  of  all  industries. 

G.  Hartmann  has  opened  an  office  In  the  Tribune 
Bldg..  New  York  City,  where  lie  will  act  as  repre- 
sentative of  tlie  following  machine  firms  In  Norway. 
Finland.  Sweden  and  Russia:  G.  Hartmann.  Ltd. 
Christlania;  Flnska  G.  Hartmanns  Maskinaffar.  Ltd. 
Helsingfors:      G.      Hiirtuianns      MaskinalTar.      Ltd.. 


Stoi'kholm;  and  Christian  Christiansen.  Petrograd 
anil  Moscow.  He  will  act  as  agent  for  the  purchase 
of  metal  working  machinery,  machine  tools,  metals, 
tubing,  crucibles  and  other  materials  required  in 
general   manufacture. 

Kusso-Baltic  Car  Works  Co.,  Room  242,  Metropoli- 
tan Tower,  1  Madison  Ave..  New  York  City.  The 
company,  which  was  lncor|>orated  in  Petrograd.  Rus- 
sia, has  sent  a  commission  to  America  for  the  pur- 
pose of  purchasing  materials  and  machines  for  the 
company's  new  automobile  plant  in  Russia,  and  not 
for  the  purpose  of  purchasing  materials  for  the 
manufacture  of  railway  cars  and  other  railway  equip- 
ment. The  commission  invites  all  concerns  offering 
machinery,  etc..  for  the  manufacture  of  motor  cars 
to  send  catalogues  and  printed  matter  descriptive  of 
their  products. 

Diamond  Chain  &  Mfg.  Co..  240  W.  Georgia  St.. 
IndianaiKilis,  Ind,,  has  begun  the  erection  of  a  com- 
idele  manufacturing  plant  on  a  six-acre  tract  of 
land  located  on  Kentucky  Ave.  The  new  Btnicture 
will  be  of  concrete,  four  stories  high,  with  150,000 
Miuare  feet  floor  space.  The  main  building  will  l>e 
380  by  CO  feet  with  two  L's  100  feet  long,  making 
the  entire  frontage  700  feet.  A  power  plant  and 
auxiliary  buildings  will  lie  located  io  the  L's.  It  is 
expected  that  the  buildings  and  new  equipment  will 
iloulile  the  present  capacity  of  the  plant.  Plans, 
speciflcations,  engineering  and  construction  are  in 
charge  of  Wcstinghouse,  Church,   Kerr  tt  Co. 

Cincinnati  Milling  Machine  Co.,  Cincinnati.  Ohio, 
gave  a  birthday  party  to  its  employes  at  the  Cin- 
cinnati Zoological  Garden.  July  1,  in  honor  of  the 
fiftieth  birthday  of  tlie  president,  Frederick  A.  Geier. 
About  42(X>  employes  and  meml>ers  of  their  families 
accepted  the  invitation  and  participated  in  the 
events.  The  program  included  a  shoe  race,  potato 
race,  three-legged  race,  sack  race,  tug  of  war. 
ladies'  and  gentlemen's  race,  track  race  around  the 
lake,  fifty-yard  dash,  peanut  race  for  girls,  piiie- 
lighting  race  for  girls  and  men,  flag  race,  nall- 
drivlng  contest  for  women,  rolling  hoop  around  the 
lake  (fat  men  only  eligible),  donkey  driving  con- 
test, goat  riding  pillow  <-ontest.  The  party  was 
voted  a  great  success  by  all  participating. 

International  Oxygen  Co..  115  Broadway.  New 
York  City,  is  installing  a  new  plant  at  College 
Point,  L.  I.,  for  the  manufacture  of  oxygen  and 
hydrogen  gas.  It  is  expected  that  the  installation 
will  be  completeil  late  in  August  or  early  in  Sep- 
tember. When  completed  the  company's  trade  in 
Brooklyn  and  environs,  as  well  as  in  Manhattan,  will 
lie  largely  handled  from  the  College  Point  plant. 
Heretofore  this  local  business  has  been  supplied  by 
the  company's  Newark  works.  About  six  years  ago 
the  company  acquired  the  American  rights  to  manu- 
facture electrolytic  gas  generating  apparatus.  An 
oxygen-hydrogen  generating  plant  was  installed  to 
demonstrate  the  efliciency  of  the  apparatus  and  the 
purity  of  the  gases,  but  the  manufacture  of  appa- 
ratus is  the  main  business  of  the  company,  this 
part  of  its  business  being  concentrated  at  the 
Newark  factory.  The  manufacture  and  distribution 
of  gas  in  cylinders  is  a  local  and  secondary  matter. 

Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts- 
burg, Pa.,  has  been  awarded  the  contract  for  fur- 
nishing the  necessary  equipment  for  the  electric 
propulsion  of  the  U.  S.  S.  "Tennessee."  the  super- 
dreadnaught  of  tlie  largest  class,  now  under  con- 
struction. The  system  of  propulsion  being  in- 
stalled differs  from  any  now  in  use  by  battleships. 
Instead  of  the  propellers  being  mechanically  con- 
nected to  the  driving  engines  or  turbines,  there  are 
two  steam  turbines  developing  over  33,000  horse- 
power driving  electric  generators  which  furnish 
current  to  four  G700-horsepower  motors,  each 
motor  driving  a  propeller.  Electric  drive  for  battle- 
ships has  Iteen  adopted  after  a  careful  investigation 
by  the  Navy  Department  to  whom  it  presented 
numerous  features  of  structural,  operating,  nntl 
military  advantages,  among  which  are  that  the  steam 
turbines  developing  the  electric  energy  may  l>e 
located  in  any  desired  portion  of  the  ship,  that  the 
propelling  machinery  may  thus  be  better  protected 
from  injury,  that  full  power  may  be  available  for 
reversing,  and  that  greater  rapidity  in  maneuvering 
is  made  possible  compared  with  existing  mechanical 
systems   of   control. 

Morse  Chain  Co.,  Ithaca.  N.  Y..  has  lately  in- 
creased its  capital  stock  from  S400.000  to  $1,500,000 
for  the  purpose  of  increasing  the  manufacturing  fa- 
cilities. New  buildings  will  be  erected  and  addi- 
tions made  to  old  ones.  The  growth  of  the  com- 
pany  has  been  remarkably  rapid;  it  started  with 
a  fair-sized  factory  at  Trumansburg.  N.  Y..  in 
19<M.  just  about  the  time  when  electric  motors 
came  into  general  commercial  use.  In  1906  the  busi- 
ness was  moved  to  Ithaca.  N.  Y..  to  a  new  factory 
built  especially  for  the  pur|>ose.  and  twice  as  large 
ns  the  former  one.  In  1912  it  was  necessary  to 
again  enlarge,  and  the  floor  space  was  more  than 
doubled  by  additions.  The  present  plans  contem- 
plate again  doubling  the  size  of  the  plant.  A  large 
storage  building  has  been  alM>ut  completed  and  ad- 
ditions to  the  steel  and  wire  mills  and  a  new  gas 
producer  building  are  well  under  way.  Another  ad- 
dition to  the  main  building,  increasing  Its  total 
length  to  more  than  900  feet,  will  soon  be  started. 
When  the  buildings  are  completed  the  company  will 
have  a  total  floor  space  of  approximately  seven 
acres,  wliich  will  be  devoted  exclusively  to  the 
manufacture  of  the  Morse  rocker-joint  power  trans- 
mission chain. 


CLASSIFIED  AND  WANT  ADVERTISEMENTS 

Will  be  found  on  page  269  of  this  issue  and  will  be  run  in 
the  same  relative  position  in  future. 
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ARE  YOU 
HAVING  TROUBLE 
IN  GETTING  ENOUGH 


FILES 

DRILLS 

TAPS  AND  DIES 

REAMERS 

MACHINISTS'  TOOLS 

AND 

BOLTS 

SCREWS 

NUTS 

ETC,  ETC. 


*? 


We  don't  claim  we  can  take  care  of  all  comers 
but  we  do  claim  an  exceptionally  large  stock  of 
these  staples  (all  catalogued  in  our  1 100  Page  Book  \o.  62) 
and  invite  your  inquiries. 

Many  of  the  largest  concerns  in  the  United  States 
have  found  us  very  haiKi\  during  the  last  6  months. 

Why  not  you? 

HAMMACHER,  SCHLEMMER  &  CO. 

HARDWARE,   TOOLS  AND   SUPPLIES 
4th  Avenue  and   13th  Street  New  York,  Since  1848 
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^THE  GRAND  PRIZE  WINNER ^ 

^'^W/iB   AT  T  HE    PA  NAM  A  -  PA  C  I  F"  I  C     E  X  POSIT  I  ON    mXm 
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ARMSTRONG  TOOL  HOLDERS 

THEY  ALWAYS  MAKE  GOOD 

For  25  Years  they  have  been  in  competition  with  every  Tool  Holder 

ever  designed  throughout  the  world  and  today  there  are  ten 

times  as  many  of  them  in  use  as  all  others  combined. 


WHY? 


$1,000.00  CHALLENGE! 

Armstrong  Tool  Holders  were  awarded  The  Grand  Prize  for  Tool 
Holders  at  the  Panama-Pacific  Exposition  under  and  in  strict  accord- 
ance with  the  Official  "Rules  and  Regulations  Governing  the  System 
of  Awards"  under  which  our  exhibit  was  entered.  This  was  and  is 
the  First  and  Only  Grand  Prize  for  Tool  Holders  so  awarded.  We  are 
prepared  to  Prove  this  statement  of  fact  and  have  deposited  One 
Thousand  Dollars  with  the  Union  Trust  Company  of  Chicago  under 
an  agreement  whereby  said  $1,000  will  be  forfeited  and  paid  over  to 
The  American  Red  Cross  if  we  fail  to  prove  the  above  statement, 
upon  condition  only  that  the  party  questioning  the  above  statement 
shall  also  deposit  $1,000  to  be  forfeited  to  The  American  Red  Cross 
if  we  prove  the  above  statement  to  the  satisfaction  of  a  Jury  com- 
posed of  former  exhibitors  at  the  Panama-Pacific  Exposition — the 
Winner  and  Loser  to  each  pay  half  of  the  Jury's  expenses. 

This  challenge  is  open  to  any  and  all  and  remains  open  until  August  15, 1916. 

ARMSTRONG  BROS.  TOOL  COMPANY 

313    N.    FRANCISCO    AVE.  -The  TooI  HoUer  People-  CHICAGO,    U.  S.  A. 


OTHER  TOOLS  WE  MAKE:     Ratchet  Drills,  "C"  Clamps.  Drilling  Vises,  Uthe  Dogs, 
Automatic  Drill    Drifts,  Lathe  Tool  Posts,  Planer  Jacks,  Drilling  Posts,  Wrenches,  etc. 
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(Trade  Mart  Kt«i.tMcd) 


Taper  Forging  Rolls 


THESE  ROLLS  are  being- 
widely  used  for  producing 
tapered  forgings. 

The  surface  of  the  pieces  can  be 
made  smooth  and  uniform. 

They  can  be  produced  more 
rapidly  and  economically  than 
with  hammers,  and  the  ex- 
pense of  repairing  damaged 
hammers  is  eliminated. 

It  is  impossible  to  give  any  com- 
plete list  of  parts  or  of  shops 
where  these  rolls  might  be  used. 
They  are  successfully  employed 
in  hundreds  of  plants. 

If  you  use  tapered  forgings  at 
all  like  those  shown,  write  for  an 
Ajax  Engineer.  He  will  tell  you 
whether  the  rolls  will  do  the 
work  and  just  what  the  produc- 
tion would  be. 


Tapered  Tubes 

Many  manufacturers  will  see  how  the  tapering 
of  this  class  of  work  can  be  applied  to  their 

products. 


Brake  Shoe  Keys 

The  enormous  saviuRs  which  it  was 
possible  to  make  by  the  use  of  the  roll 
method  led  us  to  design  a  special  ma- 
chine for  making  these  brake  keys  com- 
plete, all  in  one  heat  and  at  a  single 
handling. 


Wedges 


In  making  such  pieces,  the  uniformity 
of  taper  and  the  great  speed  of  the 
Ajax  Rolls  give  the  most  satisfactory 
and  economical   production  possible. 


ASK  FOR  FOLDER 


Tongs 

These  ilhislra- 
tions  show  the 
uniform  taper 
and  smooth  work 
done  on  Ajax 
Machines. 


THE  AJAX 
MFG.  CO. 

CLEVELAND, 
OHIO 


CHICAGO  OFFICE: 

621  MarqueHe  Building 

NEW  YORK  OFFICE: 

1369   Hud.on  TermiMl 
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NE  of  our  advertisers  recently  suggested  changing  the  name 
"Machinery's  Selling  Service"  to  "Selling  Machinery"  Service. 
He  said  it  would  fit  as  well  and  mean  more — and  we  think  he 
really  meant  it. 


There's  a  difference  in  the  two  expressions ;  but  the  real  meaning  is  the 
same.  MACHINERY'S  Selling  Service  was  originated  to  help  sell  machinery, 
machine  tools  and  accessories — and  as  a  service  for  selling  machinery  it 
has  been  highly  successful.  But  it  is  Machinery's  Service  also,  conceived 
by  Machinery  and  developed  by  Machinery  to  the  point  where  it  now 
takes  care  of  the  advertising  of  some  forty-odd  concerns — and  we  shall 
continue  to  call  it  Machinery's  Selling  Service. 

Run  through  the  advertisements  carrying  the  Service  Mark  in  this  copy 
of  Machinery — then  ask  us  to  tell  you  how-  you  can  use  the  Selling  Service 
to  advantage. 


MACHINERY,  New  YorK 
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Steel 


A  Man's  Jo 

Erecting  cast-iron  hangers  is 
a  man's  job  —  and  what  is 
more,  it  doesn't  take  much  of  a 
hanger  to  require  two  or  three 
men  to  get  it  into  position. 

A  "Pioneer"  Pressed  Steel' 
Hanger  weighs  only  one-third 
as  much  as  a  cast-iron  hanger; 
it  has  greater  strength  and 
costs  no  more;  it  can  be 
erected  by  one  man  easily. 

Why  not,  therefore,  use 
"Pioneer"  Hant{ers? 


vxl  ' 


Have  you  •  copy 
of  our  new  booklet 
"Trantmittion 
Data"?  It  it  worth 
•tudyint.  Mailed 
promptly  for  the 
aakinf. 


STANDARD  PRESSED  STEEL  CO. 

PHILADELPHIA.  U.  S.  A. 
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GISHOLT  MACHINE 
COMPANY 

1117  E.  Washington  Avenue 
MADISON  WISCONSIN 


mc 





INI  II 


A  Demonstration  of 


Serviceability 

Here's  a  Gisholt  Standard  Turret 
Lathe  which  has  been  plugging 
away  on  heavy  locomotive  crane 
parts  for  sixteen  years — and  it 
runs  like  a  top  today. 

You  can  see  it  for  yourself  if 
you'll  "drop  in"  at  the  plant  of 
the  Browning  Engineering  Com- 
pany, Collinwood,  Ohio.  These 
people  are  "Gisholt"  enthusiasts 
— they  tell  things  about  "Gisholt" 
serviceability  which  are  interest- 
ing, to  say  the  least. 

The  work  shown  is  a  cast  steel 
clutch  ring;  I4."  to  Vs"  stock  re- 
moved ;  both  turret  and  carriage 
used  simultaneously.  First  oper- 
ation; face  end,  bore,  turn  0.  D. 
9-^  1,".  Second  operation  ;  turn  oil 
groove  •">;!"  wide,  8"  diameter. 
Third  operation;  rechuck  and 
turn  balance  of  0.  D.,  face  end, 
8'Vi,"  diameter.  Time,  first  oper- 
ation, 40  minutes ;  second,  20 
minutes — total  1  hour,  from  floor 
to  floor. 

We  claim  there's  no  machine  can  beat  a 
"Gisholt"  for  work  of  this  character. 
Want  as  to  prove  it  ? 


IIIIIIIIIIIIIIIIIIJIIIJIIIIIIIIIIIIIIIIIIII 
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Better 
Tool  Grinding 


It  is  Possible  to  Grind  a  Tool 
Correctly  by  Hand;  But  Why 
make  your  High  Priced 
Mechanics  Do  It? 

Tool  grinding  the  "Gisholt"  way  is  the 
correct  way — every  tool  ground  to  its 
correct  angles  and  re-sharpened  by 
(/liiidiiKj  the  top  onh/.  No  guess  work 
about  it — the  angles  are  standard,  sam- 
ple tools  are  furnished  for  the  operator 
to  duplicate  and  a  chart  is  provided 
which  shows  him  exactly  how  to  obtain 
each  angle. 

The  "Gisholt"  way  is  the  way  of  the 
Browning  Engineering  Company.  Cleve- 
land, Ohio.  One  Gisholt  Tool  (Jrinder 
and  one  man  grind  the  tools  for  the 
whole  shop.  Each  man  has  a  sharp 
tool  ready  and  waiting  for  the  moment 
he  needs  it. 

No  machine  is  held  up  while  its  oper- 
ator is  off  in  some  other  p>art  of  the 
shop  grinding  (or  waiting  his  turn  to 
grind)  the  tool  he  needs. 

Not  only  is  production  bettered;  but 
costs  are  reduced.  Tool  costs  are  less ; 
labor  is  less;  waste  time  is  less. 

All  these  advantages  and  more  we  offer  vou  in 
the  Gisholt  Tool  Grinder.  May  we  send  the 
catalogue  and  more   details  ? 


IIIIINIIIIiillllillillillll 
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GISHOLT  MACHINE 
COMPANY 

1117  E.  Washington  Avenue 
MADISON  WISCONSIN 
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Gisholt  Lathe 
made  by  the 
Gisholt  Machine 
Co.  manufactur- 
ers of  one  of  ^ 
the  best  tur- 
ret lathes  in  ^ 
the  world. 


Feed  Box  Pinions  of  P.rsons'  M«,g.ne.e  Bronze' 


^rCRAMP  Mkte    T^^  'l,  t^'f"'"8 -d  -anufactunng  mach.ne  tools  of  the  highest  qual.ty,  invariably 

Man«an«e  Bronze      Thf;... ft        f ,  \!  't"  ^f,!?"''  Machme  Company  have  feed-box  pmions  made  of  Parsons' 
weX  auafc      One  hnnri         ""•      '    '  '^'''  World-Famous  Lathe  Bu.lders.  ,s  a  f.tt.ng  tribute  to  .,s  strength  and 

THE  WILLIAM  CRAMP  &  SONS  SHIP  &  ENGINE  BUILDING  COMPANY,  Philadelphia 
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Diamond  Surface  Grinder 


Universal  Joint  Grinding 

By  the  International  Motor  Co. 

The  Diamond  Surface  Grindei-  at  the  Plainfield,  X.  J.,  plant  of  the  Inter- 
national Motor  Comi)any  is  a  busy  machine.  It  grinds  everything  that  can 
be  put  up  to  a  machine  of  this  type ;  it  has  been  in  service  for  five  years,  and 
it  has  yet  to  be  out  of  commission  for  repairs.  The  job  on  hand  when  our 
photographer  called  was  grinding  nickel-steel  universal  joints,  taking  0.020" 
of  stock  from  the  slot  and  finishing  the  bottom  at  the  same  time.  Not  spec- 
tacular grinding  by  any  means,  but  owing  to  the  toughness  of  the  material  and 
the  accurate  finish  required,  a  pretty  good  indication  of  how  the  Diamond 
Grinder  meets  demands  on  a  really  stiff  job. 

Diamond  Surface  Grinders  are  made  right,  and  every  machine  subjected  to 
rigid  test  before  it  leaves  the  factory.  Add  to  "Diamond"  accuracy  and 
speed,  "Diamond"  ability  to  take  such  cuts  as  0.006"  on  hardened  steel  and 
0.125"  on  cast  iron,  and  you  have  "Some  Grinder." 

Let  us  sJiow  ifou  some  before-aud-after productio))  figures. 

DIAMOND  MACHINE  COMPANY,  Providence,  R.  I. 
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AMERICAN  GRINDING  WHEELS 


In  the  whole  convincing  re^ 
cord  of  American  Grinding 
Wheel    efficiency,    there    is   no 
more  important  data  than  that  se- 
cured   recently    at    the    Elizabethport 
(N.  J.)  plant  of  the  American  Swiss  File  & 
Tool   Company.      This   concern   makes   a   high- 
grade  line  of  files  and  employs  in  every  department 
the  best  equipment  obtainable. 
They  began  using  American  Grinding  Wheels  five  years  ago, 
and  have  continued  them  because  they  proved  absolutely  satis- 
factory for  the  exacting  work  demanded.    The  photograph  shows  an 
"American"  grinding  12"  x  2"  flat  file  blanks  three  at  a  time.    The  files 
are  ground  first  on  one  side,  then  turned  and  ground  on  the  other.     The 
American  wheel  is  12"  diameter,  414"  high,  cup  shaped,  grain  46  corundum,  grade 
ly^^a  grade  which  has  proved  a  wmner  from  the  first. 

That's  American  history — the  wheel  that  suits  the  work  today  can  be  duplicated  next 
year— or  the  year  after.  American  Wheels  are  adaptable — none  more  so.  They  are 
quality  wheels — none  better.  Used  exclusively  by  many  firms  who  say  they  have  "tried 
them  all."    Write  us  your  requirements.    We  have  the  wheel. 


And  They  Continue 
To  Use  Them 
Year  After 
Year 


AMERICAN  EMERY  WHEEL  WORKS 

PROVIDENCE,    RHODE    ISLAND 

Huik  &  llk'kman.  Lt<l..  Ix>n<lon.  SlioffleW.  Ilinninsbam.  Xlaiu-host.T,  Glasgow;  F.  C.  Kri-ts.liiiior  i  Co..  Frankfurt,  a,  M..  Germany; 
Heiiiri.h  Drejer.  Berlin.  Germany;  Hans  Seliiilze.  Vienna.  Austria;  Kann  &  Holler,  Bmlapest.  Hungary:  A.  B.  V.  Lowener. 
Stockholm.  Swe<lea:  V.  Lowener.  Copenhagen.  Denmark;  V.  l.owener's  Maskluforretnlng.  Sverre  Molin,  Christiania.  Norway:  R.  S. 
Stokvis  &  Zonen,  Ltd..  Rotterdam,  Holland:  R.  S.  Stokvis  Jt  FUs,  I'arls.  France,  and  Brussels.  Belgium;  Takata  &  Co..  Tokio,  Japan; 
Socleta  Itallana  De  Fries  &  Co..  Milan,  Italy:  La  Maqlilnaria  Anglo  Americana.  R.  D'Anllgnac.  Barcelona,  Spain:  Bevan  &  F/dxvarda 
Pty.,  Ltd.,  Melliourne,  Australia:  0.  R.  San  Galli,  Petrograd,  Russia;  Murphy  &  Charles,  Inc.,  Valparaiso,  Chile  (tor  Chile,  Peru 
and    Bolivia). 
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Illustrating 

the  Possibilities 

of  the 

GARDNER 
GRINDER 


Out  in  piainfieid     Grinding  A  Pump  Casting 
^S^£lB^    All  Over  in  Three  Operations 

possibilities     in         i^^^— .^^— — ^^.^ 
Gardner     Disc 

Grinders.  One  interesting-  and  profitable  ap- 
plication is  grinding  castings  as  shown  below. 
This  bronze  casting,  an  impeller  for  a  water 
pump,  is  finished  complete  in  three  quick  oper- 
ations. In  the  first  operation  the  casting  is 
held  in  a  special  fixture  and  rotated  at  right 
angles  to  the  disc.  This  finishes  the  periphery 
and  brings  the  diameter  to  size.  The  two 
subsequent  operations  face  the  sides  of  the 
impeller  at  the  proper  angles,  the  casting 
being  held  in  the  same  fixture.  The  casting- 
is  thus  finished  smoothly  and  uniformly  all 
over.  One-sixteenth  of  an  inch  or  more  is  re- 
moved at  each  operation.  Production  is  very 
satisfactory — 30  or  more  wheels  being- 
finished  easily  within  an  hour. 

Isn't  it  logical  to  assume  that  the  Gardner 
Grinder  can  do  similar  work  in  your  shop? 
Why  do  work  on  a  milling  machine  or  lathe 
when  a  "Gardner"  will  finish  it  better  in  a 
fraction  of  the  time  ? 

Wie  can  cite  hundreds  of 
cases  where  this  machine 
has  effected  genuine  sav- 
ings. Write  us  to-day  for 
details. 

U/ie 

GARDNER 
MACHINE 
COMPANY 

BEI.OIT 
WISCONSIN 

The   Largest   Manufacturer*   of    Disc 
Grinders  in   the   World 
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Somewhere  in 
United  States'* 


i 


^  Turning  12"  Armor  Piercing  Shells 


STE 


m?i^ 


MACHINERY 


'PECTACULAR  WORK!  Men  are  on  piece-work  and  doing  all 
they  can  to  fatten  up  the  pay  envelope.  The  steel  is  70-point 
carbon  and  the  elastic  limit  is  high — at  least  120,000  pounds  to 
the  square  inch.  Too  bad  Uncle  Sam  objects  to  stating  where — we  can 
tell  only  how  Stellite  is  used.  There's  great  variation  in  the  shell  steel 
and  no  specific  figures  can  be  given  on  the  number  of  shells  turned  be- 
tween grinds.  The  cutting  speeds,  however,  run  from  50  feet  at  the 
tip  of  the  nose  to  250  feet  on  the  diameter.  This  is  the  finishing  opera- 
tion ,the  depth  of  cut  being  1-16". 

Stellite  tools^rT  the  onl^u^ls  th«t-"can  staB«wihe-pace  in  this  plant 
jljgidtrt. frequent  regrinding.     The  men  in  the  shop  want  nothing  else.* 


Send  $1^90  for  tw 
sample'" 


tutning  c 
^  steel* 
^ry    them    out. 


do  with  them  will 
surprise  you.  Book* 
let  on  request. 


THE  HAYNES  STELLITE  COMPANY 


KOKOMO 


'•t«n«««s   sBd   Sol*  ttrntkntmstf^wmrm 
Also    Sold    by    TME    MIDVALE    STEEL   COMPANY 


WAREHOUSES  ; 


PHILADELPHIA 


INDIANA 


SAN  FKANaSCO 


102 


MACHINERY 


August,  1916 


Lapointe  Broachin 


Unusual  Time  on 
Unusual  Work 

Broaching  rocker  shaft  bearings  at 
the  Ross  Gear  &  Machine  Companj'-'s 
plant,  Lafayette,  Indiana,  is  the 
work.  Bearings  are  6"  long,  l^A"  di- 
ameter and  have  six  slots,  I4"  radius, 
running  their  entire  length.  The 
"Lapointe"  completes  the  job,  floor  to 
floor,  in  just  three  minutes.  Output 
is  20  bearings  per  hour,  or  around 
200  per  day — higher  production  than 
can  be  had  from  any  machine  in  the 
shop  handling  the  same  work. 


The  Lapointe  Broaching  Machine  is 
a  machine  of  many  uses.  It  broaches 
round,  square  and  irregular  holes, 
cuts  keyways,  takes  care  of  hard,  un- 
usual and  the  ordinary 
jobs,  and  is  a  speedy 
worker  on  every  one 

Lapointe  machines  are 
doing  excellent  work  in 
manufacturing  plants  in 
all  parts  of  the  country. 
They  can  be  made  to  pay 
in  your  shop,  too.  Ask  us 
to  show  you. 

Write  for  the  Catalogue 


The  Lapointe  Machine  Tool  Company 


Hudson,  Massachusetts,  U.  S.  A. 


DOMESTIC  AGENTS:  Moteli  &  Mprrywpaflier  Jlnchincry  Co.,  Clorpland,  Detroit.  Ciiioinnati.  Pittsburgh.  Prentiss  Tool  .ind  Supply 
Co..  Buffalo,  Syracuse.  Roiliester,  New  York  and  Boston.  W.  B.  Shipley  .Machinery  Co.,  Philadelphia.  Pa.  Vounegut  Machinery  Co., 
Indianaiiolls.  lud.  Uili,  Clarlic  &  Co..  Inc.,  Chicago.  111.  FOREIGN  AGENTS:  F.  G.  Kretselimer  &  Co..  Germany.  Louis 
Besse,  Paris,  Prance.  C.  W.  Burton,  Griffiths  &  Co.,  London,  England.  Wilh.  Sonesson  &  Co..  Ltd.,  Malmo,  Sweden.  .\.  H.  Schuttt, 
Petrograd.  Stokvis  &  Fils.  Brussels.  Philip  Boeder,  Mexico.  D.  Drury,  Johannesburg.  South  Africa.  Alfred  Herbert,  Ltd.." 
Yokohama.     Benson  Bros.,  Sydney,  Australia. 
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"Give  Me  Better 
Light  and  I'll  Give 
You  Better  Work" 

A  poorly  lighted  shop  makes  correct  read- 
ing of  blueprints  next  to  impossible ;  it 
makes  working  "to  the  line"  on  shaper, 
planer  or  milling  machine  a  difficult  feat; 
it  makes  the  reading  of  fine  graduations 
on  scale,  machine,  etc.,  an  impossibility. 
Poor  light  in  a  shop  is  responsible  for 
more  errors  and  more  inaccurate  work 
than  any  other  one  cause. 

Increased  production,  savings  in  spoilage, 
the  decreased  number  of  accidents  and  the 
general  welfare  of  the  whole  shop  or- 
ganization are  the  results  of  installing 
Westinghouse  Mazda  Lamps  in  the  proper 
number  and  arrangement. 

We  have  a  field  organization  of  lighting 
experts — men  who  are  familiar  with  the 
needs  of  shops  and  factories,  and  they 
will  gladly  consult  with  you  and  recom- 
mend lighting  methods.  Start  the  move- 
ment for  better  light  in  your  shop  by  writ- 
ing now  for  information  on  the  most  vital 
factor  in  the  efficiency  of  the  machine 
shop— LIGHT. 


Light  YOUR 
benches  aa  well 
as  these—  it  will 
help  you  get  the 
best  possible 
workmanship. 


Westinghouse  Lamp  Company 


Baltimo 
Boston 
Buffalo 
Butte 


•Dallu 
Denvei 
Drtroil 
K.nu, 

City 

Lo«  Angelea 
Milwaukee 
N«w  Orleans 
New  York 

■We.li 

mhou. 

e  Lamp  Corporation 

Export   Sa!ei 

Drpt 

,   165  Broadwar,  N.  Y. 

-c 

uiadiui 

We.lin 

nhoute  Co..  Umited.lH 

Salt  Lake  City 
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GAUGES 

PLUG 
FLAT 

THREAD  « 
RING 

JIGS 

Large  Output 
Prompt  Delivery 


THE  CARLSON-WENSTROM  CO 

ERIE  AVENUE  AND  RICHMOND  STREET 

PHILADELPHIA 
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18"    Lathe 


20"   Lathe 


QUALITY 
QUANTITY 
DELIVERY 

A  first-class  tool  in  factory  or  tool- 
room. Made  of  the  best  material,  on 
the  best  of  machinery,  by  the  best 
mechanics.  All  parts  interchangeable. 

Walcott 
Lathes 

On  the  Market  for  35  Years 


Features  :  —  Interchangeability  of 
parts. 

Drop  forged  gears  in  apron.  All  steel 
gears  in  gear  box.  Compound  rest  as 
rigid  as  plain  rest.  Large  ways  on 
bed.  All  gears  completely  enclosed. 
Made  with  3-step  cone,  double  back 
gear  and  quick  change  gear  box  only. 
Rigid  inspection.  Made  in  14",  18", 
20",  26"  and  28"  sizes. 

If  you  want  good  lathes  in  quan- 
tities and  good  deliveries,  write  us. 


WALCOTT    LATHE    COMPANY 

Successor,^  to  WALCOTT  .*;•  WOOD  MACHIXL  TOO!  VO 
414-420  JACKSON  STREET  JACKSON,  MICHIGAN 
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THOMSON 
WELDERS 

Have  Been  Doing 
This  for  Twenty- 
Five  Years 


A  Bit  of  Electric  Welding  History 


One  of  the  first  concerns  to  weld  electrically  in  the  United  States, 
and  probably  the  first  in  the  Hoosier  State,  was  the  Parry  Manu- 
facturing Company  of  Indianapolis.    This  was  in  1889. 

The  machine  was  a  Thomson  Electric  Welder — one  of  the  first  we 
built  for  sale.  And  this  concern  is  still  using  Thomson  Welders, 
exclusively. 

The  work  is  welding  wheel  tires.  One  operator  and  machine  weld 
800  tires,  44"  diameter,  1"  wide,  1/4,"  section  in  ten  hours. 

The  old  way  was  forgotten  a  quarter  of  a  century  ago.  Is  it  possi- 
ble ijou  are  that  far  behind? 

Let  your  choice  be  a  Thomson  Electric  Welder.  We'll  show  you 
good  reasons  why. 


THOMSON  ELECTRIC  WELDING  CO. 

LYNN,  MASSACHUSETTS,   U.  S.  A. 

THE  PIONEER  MANUFACTURERS 
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Why  Pay  Forfeits  on 
Overdue  Rifle  Contracts? 

Use  These  Machines  and  Meet  Deliveries 


The  "Victor  Deep  Hole 
Drilling  Machine  was 

developed  especially  to 
meet  the  demand  for  a 
tool  that  would  handle 
deep  hole  work  rapidly 
and  accurately.  The 
drill  is  stationary  and 
solidly  supported.  The 
work  revolves  and  is 
held  rigidly  in  position 
by  a  steadyrest.  Special 
drills  having  oil  holes 
and  grooves  at  the  sides 
are  used.  Oil  is  forced 
through  the  drill  at  a 
pressure  of  500  to  1000 
pounds,  cooling  the  work 
and  forcing  out  the 
chips.  Two  spindles 
work  independently  and 
produce  very  accurate 
holes. 

The  "Victor"  Rifling 
Machine  combines  the 
same  advantages  of 
speed  and  accuracy  in 
rifling  operations.  An 
important  feature  is  the 
interlocking  clamp  on 
the  work  spindle.  By 
this  device  a  barrel  may 
be  removed  for  examin- 
ation and  returned  in 
exact  register  with  the 
cutting  tool.  A  barrel 
can  be  rifled  easily  in  10 
or  15  minutes.  There 
are  big  production  pos- 
sibilities in  these  ma- 
chines. Let  us  tell  you 
about  them. 


Ask  for  complete 
specifications. 

Prompt 
Deliveries. 
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WEAVER 


20-Ton  Forcing  Press 

ROOMY-POWERFUL-QUICK  ACTING 

THE  clean,  open,  roomy  construction  of  this  Press  permits  it 
to  perform  a  great  variety  and  range  of  service. 
The  solid,  ONE-PIECE  frame  of  5-inch,  9-pound  channel 
steel  provides  abundant  strength   with  the   minimum   of  bulk 
and  weight. 

LEVERAGE  1500  to  1— Our  compound  leverage  principle  supplies  a 
leverage  of  1500  to  1  at  the  end  of  a  30-incli  lever.  One  man  can  develop  a 
pressure  of  20  tons  with  ease.  The  perpendicular  movement  of  the  lever  does 
not  necessitate  anchoring  the  Press.     THE  SCREW  DOES  NOT  REVOLVE. 

GENERAL  SPECIFICATIONS-Ballbearinghand 

wheel,  quiik-adjusting;  bronze  thrust  bearing;  2-inch  mill- 
cut  screw;  length  of  nut  on  screw.  5  inches;  diameter  of 
hand  wheel,  15  inches;  width  of  frame,  32  inches;  height  of 
frame,  74  inches;   weight,  crated  for  shipment,  450  pounds. 

EQUIPMENT— We  supply  regularly  with  the  Press  two  sections  of 
5-inch  channel  iron  blocking,  8  inches  long;  two  extension  arms  to  attach  to 
either  end  of  the  bolster,  and  a  vise  block  equipment  for  holding  awkward 
pieces  against  a  severe  twisting  strain. 


THERE  IS  AMPLE  ROOM 
between  the  bolster 
plates  for  all  ordinary 
work. 


Net  Price, 


Complete  with 
Equipment 


$56.00 


EXTRA   WIDE    PRESS—We  are  in  position  to  furnish  these  Presses 
In  greater  width  than   the  regular  size  specified   above  at  a  very  nominal 

additional   charge. 

Weaver  Manufacturing  Co. 

Harvard  Park        -       SPRINGFIELD        -        Illinois 


A  VERY  WIDE  BEAR- 
ING can  be  secured 
forstralghtening  heavy 
shafts,  axles,   etc. 


THE  WIDE  FRAME  per- 
mits large  wheels,  pul- 
leys, etc.,  to  be  han- 
dled   to    advantage. 
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Bronze 


Johnson  Be  ONZE  Company 

Formerly    the    AMERICAN    CAR  &  SHIP  HARDWARE  MFG  CO 

NEW    CASTLE,    PA.. 
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Another   Special   Machine 

On    Which    Part    of    the    Drive    is    Baldwin    Chain 

This  is  a  paper  corrugating  machine,  designed  by  the  Potdevin  Machine  Company, 
Brooklyn,  N.  Y.,  and  the  drive  to  the  upper  rolls  is  a  Baldwin  Special  Roller  Chain,  the 
center  distance  between  sprockets  being  approximately  two  feet.  The  advantage  of  chain 
over  gears  or  belts  for  many  purposes  has  been  demonstrated  by  the  above  concern  to  its 
complete  satisfaction — and  the  chain  selected  is  "Baldwin." 

Baldwin  Chain  is  good  chain.      It  has  many  uses  and  many  advantages. 
May     we     tell    you     more     about     it?       Address     Department     "S". 

Baldwin  Chain  &  Mfg.  Co.,  Worcester,  Mass.,  U.  S.  A. 


AGENTS: 

r. 

1.    S.-llI 

li.ll.    L'T(5  0 

iiiiil   St..    N.-n    York 

i:jos    l!iu-i 

SI.. 

l-hiliK 

>'l|<lihi.    1-H 

Wnlu-r    H.    Will 

Franci.>«-o. 

C.Hl. 

Motu 

•   &    .\In.-llin 

Ists   Supply    Co..    K 

.»it.    I.OHis. 

.Mo. 

C.   J. 

Smith  Co. 

St.   Paul.   Miuu. 

Cit.v.   M».     M.  &  M.  Co..  CUnelau.l,  Oliic 


li.au'.i.  111.  N.  A.  Tftry  Co..  Inc., 
M.  .\.  lii.vtv.  T.-iS  Mission  St..  San 
Neustadt  Automobile  &  Supply  Co., 
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"I'll  Remember  that  Name 

'S  PA  RTA  N' 


"The  trade  mark  says  'Spartan.'  I  suppose  it  was  named  after 
those  old  Spartans — the  fellows  who  could  stand  'most 
everything. 

"This  belt  was  on  the  machine  when  I  started  in  here  three 
years  ago  and  it  has  certainly  stood  some  hard  service.  Doesn't 
slip,  stretch  or  glaze.  Guess  the  boss  knew  what  he  was  doing 
when  he  picked  this  belt — why,  it's  good  for  years  yet.  I'll 
keep  that  G  &  K  Spartan  trade  mark  in  mind — I  may  be  able 
to  use  the  information  some  day." 

The  operator  is  pretty  close  to  the  belt.  He  appreciates  a  good 
one  because  he  is  often  the  loser  from  a  poor  one.  Any  Graton  & 
Knight  belt  makes  good  because  it  is  made  from  selected  hides 
tanned  by  superior  processes.  Heat,  cold,  strain,  water,  oil,  or 
acid  fumes  have  no  ill  effect  on  "Spartan"  Belting."  It's  the 
belting  supreme. 


ANewG&K 
catalog  isjust 
off  the  press. 
Lists  ourcom- 
plete  and  ex- 
tensive line- 
belts  for  all 
purposes.  A 
postal  brings 
a  copy. 
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INTRODUCING 


"It 
Shears" 


While  this  is  the  first  public  announcement  of  "The  Shear  Cutting  Tap,"  it 
must  be  clearly  understood  that  the  "Gun"  Tap  has  long  passed  the  experi- 
mental stage — has  been  tested  and  approved  by  many  of  the  best  known  users 
of  taps  in  the  country. 

Greenfield  "Gun"  Taps  must  not  be  confused  with  the  various  two-  and  three- 
fluted  taps  now  on  the  market.  The  principles  of  construction  are  patented 
and  the  patents  owned  by  the  Greenfield  Tap  and  Die  Corporation. 

Consider  carefully  the  essential  points  of  advantage  of  the  "Gun"  tap  over  the 
"common  or  garden  variety." 


Why  it  is  Called 
"The  Shear  Cutting  Tap" 

The  cutting  edges  at  the  point  are  ground  at 
an  angle  to  the  axis  (see  illustration,  F). 
This  enables  the  tap  to  cut  with  a  shearing 
action  and  the  angle  deflects  the  chips  so 
that  they  curl  out  and  ahead  of  the  tap  and 
do  not  break  up  and  collect  in  the  flutes. 

Ease  of  Cutting 

Note  the  hook  on  the  cutting  edge  (G).  This 
combined  with  the  shear-cutting  action 
makes  the  "Gun"  Tap  the  easiest  cutting  tap 
on  the  market. 

On  especially  tough  jobs — through  layers  of 
material  of  varying  hardness  it  cuts  hole 
after  hole  with  perfect  ease. 

Strength 

The  flutes  ot  the  "Gun"  Tap  are  less  in  num- 
ber and  shallower  than  those  of  the  ordinary 
tap — therefore,  in  itself  is  almost  as  strong 
as  solid  stock.  Couple  with  this  its  easy- 
cutting  qualities  and  vou  have  a  tap  that 
practically  never  breaks. 


This  is  some  statement,  when  you  take  into 
consideration  the  generally  accepted  belief 
that  90  per  cent  of  all  taps  break. 

Accuracy 

All  the  cutting  is  done  by  the  first  lew 
teeth — the  rest  of  the  thread  acts  as  a  lead 
screw  steadying  the  tap  and  producing  a 
very  accurate  thread. 

The  "Gun"  Tap  will  cut  closer  to  size  In  all 
materials  than  any  other  tap  made.  It  will 
also  maintain  its  cutting  size  until  it  is 
ground  down  to  the  last  two  or  three  threads. 

Production 

Because  of  its  easy  cutting  qualities — less 
power  to  drive — the  "Gun"  Tap  is  capable 
of  greatly  increased  cutting  speeds.  Further- 
more there  is  no  lost  time  due  to  removing 
broken  taps  or  frequently  backing  out  the 
tap  from  deep  holes  to  clean  collected  chips 
from  the  flutes. 

There  will  be  a  tremendous  saving  in  your 
tapping  costs  if  you  let  the  "Gun"  Tap  do 
your  work. 


Send  to-day  for  the  illustrated  bulletin  which  goes  into 
details  regarding  this  remarkable  Tap. 


GREENFIELD  TAP  &  DIE  GOF 


WELLS  BROTHERS  GO.  Division 


WILEY  &  RUSSEI^ 


I 
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The  "GUN"  TAP 


Greenfield 
Taps 


The  Gun  Tap 
is  the  Tool 
For  Work  Like 

This 


A    few    months 

ag-o    the    Ready 

Tool    Company, 

Bridgeport,  Conn. 

tried    out,    for    the 

first  time,  Greenfield 

Gun  Taps  for  tapping 

binding    screw    holes    in 

tool  holders.    There  is  now  no 

intention   of   using  anything   els 

This    work    is    particularly    tough ;    the 

holders  are  made  from  chrome  nickel  steel ; 

the  requirements  very  strict  as  to  accuracy 

and   finish.     In  the  work  shown   the  tap   is 

y->"-l3     and     the     depth     of     the     tapped 

section  yg". 


--'-  '-5^-1 


This,  of  course, 
is  machine  tap- 
ping; but  Gun 
Taps  are  used  by 
the  Ready  Company 
for  hand  tapping  also, 
and  have  demonstrated 
their  superiority  for  work 
of  this  character.  Gun  Taps 
work  freer  and  stand  more  abuse 
than  other  taps.  We  can  cite  other  in- 
stances where  manufacturers  have  been 
stumped  on  tough  jobs  on  which  ordinarj- 
taps  refused  to  work— the  "Gun"  Tap  has 
solved  the  problem.  We  recommend  Gun  Taps 
for  tough  work.    Try  them. 


PORATION,  Greenfield,  Mass.,  U.  S.  A. 


MFG.  GO.  Division 


DETROIT. 
B5.    67,    69   Wayne    St. 


LONPOX. 
H9  Queen  Victoria  St. 


A.  J.  SM.VRT  MFG.  CO.  Division 

CANADA. 

Wells   Bros.    Co.   of  rannda.    I-td  .   Halt,   Ont. 
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Two  Recendy  Installed 
LANDIS  GRINDERS 

and  Some  of  the  Work  They  Handle 

This  pair  of  Landis  Grinding  Machines  has  been  in- 
stalled six  months — and  you  can  judge  for  yourself 
what  they  are  doing  and  how  well  they  are  doing  it 
by  the  work  they  happened  to  be  on  when  the 
photographs  were  snapped. 

The  machine  in  the  foreground  is  grinding  hubs, 
3-16"  wide  by  1.5745"  diameter,  on  malleable  iron 
differential  parts;  the  limits  being  nothing  over  and 
only  0.0005"  under  size.  The  second  machine  is  grind- 
ing differential  gear  crosses,  four  ground  sections, 
•fj["  diameter  by  I'^jj"  long,  within  limits  of  0.001". 

This  work  is  produced  in  big  quantities,  by  one  of  the 
foremost  manufacturers  of  automobile  parts  of  this 
character,  and  you  can  rest  assured  that  the  Landis  is 
the  most  economical  Grinding  Machine  for  the  pur- 
pose or  these  two  never  would  have  been  installed. 

Let  us  send  the  Bulletin  and  more  details  on  this  new 
Landis  Self-Contained  Grinding  Machine— the  grinder 
in  which  all  overhead  works  are  done  away  with,  in 
which  gearless  drive,  centralized  control  and  many 
other  features  contribute  to  speed  and  efficiency. 


LANDIS  TOOL  COMPANY, 


Main  Office 
and  Works: 


P^NDIS 


WAYNESBORO,  PA. 


NKW  YORK    OFFICE  1    50   CHURCU   STREET 


Rick.irri   &    lloCone 


UNIVERSAL    GRINDING    MACHINES 
INTERNAL    GRINDING    MACHINES 


I   Francisco  and   Los  Angeles. 
ROLL     GRINDING     MACHINES 
CAM       GRINDING       MACHINES 
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NORTON  GRINDING 

Produces  33  Accurately  Finished  6-Throw 
Crankshafts  in  10  Hours 

The  six  bearings  are  2i/|."  wide  by  2"  diameter.  One  Norton  Grind- 
ing Machine  roughs — removing  0.080"  of  stock.  Another  "Norton" 
finish  grind.s — removing  0.010".  Allowable  errors ;  diameter  0.001", 
out  of  round  0.003",  taper  0.003".  Production  from  each  battery  of 
two  Norton  Grinding  Machines  is  33  finished  crankshafts  every  10 

hours.  And  there  are  many  other 
equally  good  examples  of  Norton 
Grinding  efikiency  in  the  Contin- 
ental Motor  Manufacturing  Com- 
pany's (Detroit)  plant. 
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Ransom  Motor  Driven  Grinding  Machines 


Cut  shows  our  No.  48  Grinding  Machine 

Bearings  15  x  31/4",  ring  oiling. 
Motor  Direct  Current  15  H.  P.— 900 
R.  P.  M. 

Furnished  with   automatic   starter 
with  push  button  control. 
Ransom  Patent  Speed  Controller. 
Weight  complete,  4000  lbs. 
Good  Deliveries 

A  Full  Line  of  Grinding  Machinery 


Ransom  Manufacturing  Company,  Oshkosh,  Wis. 


-^     osi    **^ 

"B 
T 

Th 
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of 
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De 

c. 

96  V 

e  Sure  You  Are  Righ 
hen  Go  Ahead" 

e   ROBINSON   TEST   INDICATOR  readily  clamps 
binding  post  of  a  standard  surface  gauge  and  ir 
es    the    slightest    variations.       Metric    and    Eng 
dings.     Many  uses.     Try  one  to  make  sure  all  pe 
your    machines    bear    true    relation    to    each    ot 
ce  is  low.     Send  for  details.    For  Sale  at  your  1 
alers — Ask  to  see  them. 

E.   ROBINSON   COMPA 

l^.  RIVER  STREET                   ORANGE,  M 

it— 

to 
di- 
ish 
rts 
ler. 
ool 

NY 

ASS. 

"'^'^'^   Rotary  Surface 
Grinders 

8"  and  12" 
equipped  with 

P-A 
Magnetic  Chuck 

The  Persons -Arter 
Machine  Company 

Worcester,  Mass.,  U.  S.  A. 


A  High  Polish  at  Low  Cost 


The  Abbott  Tumbling 
Barrel  Process  puts  a 
high  polish  on  hun- 
dreds of  small  metal 
pieces  at  one  opera- 
tion without  injuring 
the  work;  does  it  ac- 
curately and  uniform- 
ly, and  is  particularly 
economical.  One  mail 
can  attend  as  many  as 
4  or  5  machines. 

Samples  humished  free  and 
estimates  furnished  on  request. 


THE  ABBOTT  BALL  COMPANY 

ELMWOOD.  HARTFORD,  CONN. 


A  Complete  Indicator  for  ^2-^^ 

There  is  no  indicator  on  the  market  at  less  than  tour 
times  the  cost  of  the  "Ideal"  that  can  do  the  same  work 
without  extra  attachments.  It  can  be  used  in  every 
conceivable  position  in  places  hard  to  reach.  Accurate 
and  extremely  sensitive;  bearings  bronze  bushed  to  pre- 
vent sticking.     Very  compact — weight  %  ounce. 

ImmetJiate  Shipmentt 

Johnson  &  Miller 

42  Murray  St.,  New  York 

Dealer  or   Direct 


Reamers, 

Measuring  Standards, 
Adjustable  Hollow  Mills, 
Mandrels,  Etc. 


TOOLS 


THE  JOHN  M.  ROGERS 
WORKS,  INC. 

Gloucester  City,  N.  J.,  U.  S.  A. 

Catalogue  8. 
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RED-E 

Roughing  Tools 
Heavy ' 


r-\  OUGH-TURNINCx     shrapnel     and     high- 
Y\  explosive   shells    is    stiff   work    on    which 
Red-E   Tool   Holders   have   proved   highly 
efficient. 

The  engraving  shows  a  Red-E  roughing  tool  at 
work  on  a  3"  high-explosive  shell  removing 
from  3-16"  to  1-4"  total  on  the  diameter.  Feed 
is  1-16"  per  revolution  and  cutting  speed  from 
60'  to  70'  per  minute. 

Red-E  Tools  take  heavy  cuts,  stand  high  speeds 
and  dig  into  costs.  If  you  have  heavy  turning 
that  is  causing  trouble,  give  them  a  trial. 


Complete  line  listed  in  catalogue — write  for  your  copy 


THE   READY  TOOL   COMPANY 

BRIDGEPORT  CONN.,  U.  S.  A. 


Detroit  Grinding  Wheels 


Are       n\  a 
luitur.il 
a  b  r  a  s  1 
Kradp 


lo 


s  and  In 
meet  all 
KrliuUnR  requirements. 
They  wear  well  and 
are  a.s  la.stlnK  as  mod- 
ern methods  can  make 
I  hem.  Since  Detroit 
quality  never  varies, 
■  lupllcates,  accurate 
lo  a  hair,  can  be  had 
,it    all    tlme.<<. 


Afo 


DETROIT  GRINDING 
WHEEL  COMPANY 

DETROIT,  MICH. 


$60.00  Buys  This 
Waterbury  Grinder 


And    a    very    brief    trial 
will   be   eiiouph    to   prove 
how   good   tlu'   invostment 
is.     Simple  design  and  ex- 
tra   strong    construction 
combine    to    insure    rapid 
and  accurateopera- 
tion  and  the  great- 
est   (luraliilitv. 


THK    BLAKK    & 
JOHNSON  CO. 

WATKHUIHY  CO>-N. 


Your  men  do  not  like  to  grind  drills  on  a 
machine  with  complicated  adjustments 
— they'd  rather  grind  by  hand.  Hand 
grinding  results  in  inaccurate  tools, 
oversize  holes  and  loss  through  breakage. 
Put  a  "Yankee"  Drill  drinder  in  your 
tool-room  —  your  men  will  use  the 
"Yankee"  because  it  is  simple,  requires 
only  two  adjustments  to  finish  from 
three  to  four  drills  a  minute,  and  the 
quality  of  its  work  is  absolutely  beyond 
question. 

Circular  tells  more  —  ask  for  it. 

Wilmarth  &  Merman  Co. 

1180  .Monroe  .Ave..  .N.W  .     GRA.ND  RAPIDS,  MICH. 
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There's  Nothing  Much  Harder  on  a  Grinding  Wheel 

Than  Rough  Steel  Castings 


If  you  have  ever  tried  grinding  of  this  kind 
you  know  what  the  sand  and  scale  do  to  a 
wheel.  It  is  just  about  as  tough  a  proposition 
as  ever  was. 

One  of  our  large  customers  knows,  for  a  great 
deal  of  work  of  this  character  goes  through 
their  plant — and  grinding  wheels  were  a 
source  of  more  or  less  trouble  (generally 
more)  until  Abrasive  Wheels  were  adopted. 

The  cast  steel  pinion  shown,  for  a  sugar  refin- 
ing machine,  is  typi- 
cal of  the  work.  The 
teeth  are  cast,  then 
ground.  It  is  rough, 
tough  grinding,  and 
an  Abrasive  Wheel, 
10"  by  1"  at  1400 
R.  P.  M.,  outlasts 
anything  this  cus- 
tomer ever  used 
before. 


Try  Abrasive 
Wheels  — for 
any  grinding 
purpose.  You  'II 
find  them  good 
wheels-  always. 


An 

ABRASIVE 
WHEEL 

Does  the  Trick 


Formerly  Th^  Abrasive  Material  Co^ 

Main  Office  and  Works:  Bridesburg^Pliiladelphi  ^ 

Chicago  Branch:      566  West  Randolph  Street,  Chicago,  ininoia 


> 
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BESLY  FORGED  NUT  TAPS 


(PATENTF.Dj 


Unequaled  for  ACCURACY  and  LONG  LIFE 
Flutes  are  Forged— Not  milled  Forging  Refines,  Compacts  and  Improves  the  steel 


The   Shank   Size,    Unannealed    Blank 


BESLY  FORGED  NUT  TAPS  have  won 
their  way  on  sheer  ability  to  tap  nuts  at 
the  minimum  tap  cost:  and  today  are  used 
exclusively  by  more  lartre  nut '  manufac- 
turers than  all  other  makes  of  nut  taps  com- 
liiiiod.   A  trial  will  convince  you. 

Besly  Hand,  Pipe  and  Boiler  Taps  are  just  as 
good  as  Besly  Nut  Taps.  Give  them  a  trial 
and  be  convinced. 

Ask  for  1916  Besly  Tap  Catalogue 

CHARLES  H.  BESLY  &  COMPANY 

120  B  North  Clinton  Street  CHICAGO 
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For  Tool  Room  or  Shop — a 
Good  All  'Round  Grinder 


The 


Universal  Grinder 


There  is  hai'dly  a  shop  where  this  versatile  machine 

will  not  fit  in  and  turn  out  good  work  economically. 

It  is  difficult  to  imagine  a  grinding  job,  such  as  the 

ordinary  shop  would  have,  that  could  not  be  handled  on  this 
machine.  We  show  two  commonplace  jobs  that  are  easy 
for  a  "Greenfield" ;  they  give  but  a  suggestion  of  what  can 
be  done. 

Tool  grinding  of  every  kind — cutters,  reamers,  taps,  coun- 
terbores,  gages,  etc. ;  surface,  cylindrical  and  internal  grind- 
ing— all  can  be  done  quickly  and  accurately.  A  heavy  well 
proportioned  knee  suppoi'ting  stiff',  ribbed  slides  gives  the 
machine  unusual  rigidity  for  its  size. 

If  you   need  a  tool  room  grinder,   don't   fail  to 
investigate  this. 


Greenfield  Machine  Company 

Greenfield,  Mass.,  U.  S.  A. 


Safety  Wheels,  Safety  Collars,  Safety  Machines 


A  combination  that  permits  high  speed  production  with  safety 
both  to  your  work  and  to  your  workmen. 

Safety  Wheels  stand  tests  of  speeds  50  per  cent  higher  than 
would  be  required  in  regular  practice,  and  if  equipped  with 
Safetjr  Collars  are  absolutely  safe. 

Safety  Grinding  Machines  possess  that  balance,  rigidity  and 
strength  which  permit  operation  of  Safety  Emery  Wheels  at 
maximum  capacity. 

All  Safety  products  are  made  of  the  best  material  by  up-to-the- 
minute  methods,  and  are  furnished  for  a  wide  ranee  of  service. 


Send  for  catalog  for 
complete   information. 

The  Safety 
Ejnery  Wheel 
Company 

SPRINGFIELD,  OHIO 

FOREIGN  REPRESENTA- 
TIVES: Kunm-r  &  l'"..  I.oii 
don.  AiIliT  &  Elsousobltz. 
.Milan.       Allied     Machinery     Co. 


August,  1916 


MACHINERY 


121 


<S5^ 


Tool  Grinding  Series— No.  2 

Cutters 


Here  are  a  few  simple  facts  about  cut- 
ter grinding. 

The  wheel  must  be  of  a  soft,  free- 
cutting  grade;  the  cut  must  be  light, 
and  never  forced. 

The  wheels  most  commonly  used  are 
al>out  46  grain,  grades  J  and  K;  the 
coolest  cutting  abrasive  is  Alundum. 
Wheels  finer  than  fiO  grain  should  never 
be  used  tor  cutter  grinding  of  either 
high  speed  or  carbon  steel.  Kine  wheels 
are  more  liltely  to  burn  the  work  than 
coarser  wheels. 

Some  operators  prefer  to  use  a  cup 
wheel  whenever  )>ossible,  since  the 
periphery  of  a  regular  wheel  leaves  a 
clearance  of  the  teeth  slightly  concaved 
or  hollow.  This  may  be  overcome  l)y 
swinging  the  machine  table  so  that  the 
work  pusses  across  the  wheel  at  an 
angle  Instead  of  parallel  to  the  wheel 
face,  as  shown  in  the  set-up  for  the 
spiral  cutter. 

Practice  varies  as  to  the  direction  the 
wheel  is  run.  It  is  safer  to  run  tlie 
wheel  OIT  of  the  cutting  edge.  Some  more 
experien»?ed  and  skilled  men  in  this 
work  run  the  wheel  toward  the  cutting 
edge,  as  there  is  slighliy  less  danger  of 
burning,  and  this  method  produces  a 
keener  cutting  edge,  free  from  burr.  If 
the  tooth  Is  not  held  firmly  against  the 
tooth-rest  by  this  method,  the  edge  of 
the  tooth  may  be  carried  into  the  wheel, 
causing  it  to  be  ground  away. 

We  show  here  three  general  types  of 
cutters  and  a  practical  set-up  for  grind- 
ing each.  Note  the  first  lllustralion — 
the  tooth-rest  must  be  set  to  give  the 
clearance  desired:  it  should  be  against 
the  tooth  being  ground.  I'ass  the  cutter 
back  and  forth,  merely  touching  one  of 
the  teeth,  and  watch  carefully  to  be 
sure  the  machine  is  properly  set  to  fol- 
low the  "old  clearance."  When  grind- 
ing, move  the  cutter  past  the  wheel  with 
a  steady  motion,  taking  light  cuts,  and 
use  special  care  that  the  cutting  edges 
are  ke|)t  radially  eiiual.  The  most  ditll- 
cult  problem  is  to  keep  the  cutter  a 
true  cylinder. 

The  average  cut  should  not  be  more 
than  from  0.001"  to  0.002".  Ordinarily, 
iwice  around  will  put  the  average  cutter 
in  condition. 


The  "setting"  of  the  machine  to  obtain 
the  correct  angle  of  clearance  Is  Im- 
portant. Too  much  clearance  is  better 
than  too  little — common  practice  is  to 
allow  four  or  five  degrees  for  cutters. 
Cutters  of  the  side  mill  type  are  ground 
on  the  top  in  exactly  the  same  manner 
as  the  plain  cutter.  A  cup  wheel  is  em- 
ployed for  grinding  the  sides,  the  cutter 
being  held  on  the  edge  of  a  special 
arbor,  as  shown  In  the  illustration. 

Form  cutters  are  usually  ground  with  a 
saucer  or  dish  wheel.  They  are  held  on 
a  short  arbor,  as  illustrated  here,  and 
ground  on  the  face  only.  It  is  im|)ortant 
that  the  operator  keeps  the  cutting  edge 
in  a  radial  line  to  retain  the  shape.  In 
this  particular  type  of  cutter,  it  is 
necessary  to  do  the  grinding  with  the 
tooth-rest  on  the  back  of  the  cutting 
tooth  instead  of  on  the  face. 

For  plain  milling  cutters,  the  wheels 
most  used  are  Alundum  3S46  J  and  K, 
although  3S»50  I,  vitrified  and  silicate.  Is 
a  popular  grain  and  grade  In  saucer 
shapes,  such  as  Brown  &  Sharpe  No.  60. 

One  of  the  most  popular  wheels  for 
grinding  gear  cutters  Is  saucer  shape 
Alundum  3!s46  K.  Another  gooti  wheel  is 
Alundum  3850  J.  In  the  smaller  diame- 
ters, 3S60  K  is  commonly  used. 

On  inserted  tooth  milling  cutters,  3S46  J 
and  K  are  the  most  iiopular  wheels,  and 
under  certain  conditions  3»36  I  meets  the 
reiiuirements. 

Other  points  to  be  kept  in  mind  in  con- 
nection with  cutter  grinding  are: 

The  grinding  wheel  should  run  true. 

The  wheel  should  be  kept  clean — a 
glazed  or  dirty  wheel  will  draw  the 
temper  quicker  than  one  whose  cutting 
surface  is  clean  and  true. 

A  diamond  should  be  used  for  truing  the 
wheel  face. 

Tool-room  wheels  should  not  l>e  care- 
lessly left  lying  around  to  collect  oil  and 
dirt,  but  should  be  kept  in  racks  or  cup- 
boards designed    for   this   i»ur|K>se. 


NORTON  COMPANY 

WORCESTER,   MASS. 


New    York    Store 

l.M    i.'1kiiii1hts    Sti-.  . 


Electric  Furnace  Plants 
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Capacity    and    Price    of   th 

Wells    Rack    Feed 

Grinder 


Work  up  to  8"  diameter  and  10" 
long.  Plain  cutter  and  reamer 
grinder  or  extra  attachments  up 
to  full  universal.  Price,  $115  for 
No.  184  Rack  Feed  Grinder;  $200 
Sot  No.  190  Grinder,  illustrated, 
which   is  full  universal. 


Complete 
details  on 
request. 


The  Wells 

Rack  Feed  Grinder 


An  all-round  cutter  and  reamer 
grinder,  moderate  in  price  yet 
high  class  in  every  detail  of  con- 
struction and  in  service.  The 
swivel  table  has  vertical  adjust- 
ment which  permits  working  at 
any  angle  to  the  wheel.  Slides 
have  both  horizontal  and  trans- 
verse movement,  and  top  slide 
swivels  for  taper  grinding.  Spin- 
dle is  ground,  boxes  and  slides  ac- 
curately fitted  and  dust-proof,  and 
new  spring-take- 
up  compensates 
for     end-thrust. 


F.E.WeUs&Son 
Company 

Greenfield,  Mass. 
U.  S.  A. 


The  Blanchard  Grinder  Saves  Time 
and  Money  on  these  Castings 

These  jaws  for  lathe  steady  rests  are  5%"  long,  134"  wide,  ll^"  thick.  About  1-32"  is 
allowed  on  each  surface  for  grinding.  They  are  first  ground  on  two  sides  parallel  and 
to  limits  of  -  .0015"  of  size  (this  is  the  operation  illustrated),  then  clamped  in  a  sim- 
ple squaring  fixture  holding  24  pieces  where  one  edge  is  ground  square,  then  put  directly 
on  the  magnetic  chuck  again  and  the  other  edge  ground  parallel  with  the  first  and  of 

course  square  with  the  two  sides.  ^,  ,     ,.  ,    ,, 

The  production,  grinding  4  sur- 
faces square,  parallel  and  to  size 
limits  of  -  .0015"  is  ^5  castings 
per  hour  {100  surf  aces) . 

Compare  the  above  with  your 
practice.  Wouldn't  you  like 
Blanchard  production  figures  on 
your  work?    Write  today. 


The  BLANCHARD 
MACHINE  CO. 

64  State  St.      Cambridge,  Mass. 

DOMESTIC     AGENTS:       Prrntiss    Tool     &    Surpl.v     Co.. 

Mot.h  &  M.Trvwciitlier  Machinery  Co..  Marsli.ill  & 
K,-iup  Miu-hiniT.v  Co..  Itcibinson,  Cnry  &  San.ls  Co..  I'^uili.-  T.xil  &  Supply  Co.  CANADA: 
Ltd.     GREAT  BRITAIN:     C.  W.   Burton,  GrllHths  &  Co.     FRANCE:     Aux   Forges  de  Vulo.iin. 
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Bill 


The  High  Cost  of  Production 

MEN  and  materials  were  never  rated 
higher.  Quick,  efficient,  economical 
methods  of  production  were  never  more 
essential    and    the   grinding   wheel    has 

never  been  a  more  important  factor  in  economical 
production  than  now.  In  nearly  every  plant, 
large  or  small,  manufacturing  costs  can  possibly 
be  reduced,  time  and  labor  saved  and  the  work 
bettered  by  extending  the  scope  of  the  grinding 
wheel — by  using  the  right  wheel  in  the  right  place. 

Carborundum  for  brass,  bronze,  cast  iron,  etc. 
Aloxite  for  steels,  tnalleables  and  tool-room  work. 

Our  Service  Department  is  rfady  to  study  your  grinding 

problems  and  help  you  to'wards  their  profitable  solution 

Suppose  you  "write 

THE    CARBORUNDUM    COMPANY 

NIAGARA   FAL15,  N.  Y. 

New  York  Chica<a  Philadelphia  Cleveland  Pitubursh 

Boeton  CincinilACi  Grand  Rapid*  Milwauicee 


Carborundum 

and 

Aloxite 

Wheels; 


F- 
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Selling  Agency: 
New   York,    75   BarcUy  St. 
Cliicago    Store,    30    N.    Clinton 


Specify 

Sterling  Grinding 
Wheels 

Made  from  bent 
Kradc  material  ac- 
(■unling  to  proved 
methcKlB.  Can  be 
depended  upon  for 
good    work    and 


THE  STERLING 
GRINDING  WHEEL  CO. 


F.clori 

TIFFIN 


nd  Offices 

OHIO 


Bryant  Chucking  Grinder 
Company 

Springfield,   Vermont,  U.  S.  A. 


Builders  of  One,  Two 
and  Three  Spindle 
Chucking  Grinders. 


LATHE  CENTER  GRINDER 


Will  fjrind  lathe  centers 
luechanically  with  scien- 
tific accuracy  in  fraction 
of  time  required  with  other 
methods. 

Builders  of  "Ideal"  Patented 
Portable  Electric  Tools, 
Grinders,  Drills,  Saws,  Screw 
Drivers,  Nut,  Bolt  and  Lag 
Screw  Setters. 

Ask  for  Circular  M. 


THE  NEIL  &  SMITH  ELECTRIC  TOOL  CO.,  Cincinnati,  Ohio,  U.S.A. 


The  Bridgeport  Grinder     f 

A  safe  and  sane  little  machine  that         "y^ 
cannot     be     bettered     for     accuracy.             j 
speed,  range  of  work  and  simplicity.             I 
The  big   feature   in   operation   is   the             ^ 
Rotary     Magnetic    Chuck,    which    in-              * 
sures    rapid    production    as    well    as 
accuracy.      The    Bridgeport    is    well 
built,    easy    to    operate,    and    has   ar-             W 
rangements  to  take  up  all  wear  as  it 
occurs.  Let  us  send  complete  information. 

The  Bridgeport  Safely  Emery  Wheel  Co.,  Inc.     ^ 

BRIDGEPORT,  CONNECTICUT,  U.  S.  A.       • 

^ 

cturers  of  "Stamford  Superior  Sto< 

SHEET    BRASS 
GERMAN     SILVER. 


Sales  Office:  25  BROAD  ST.,  NEW  YORK 


THE  MOTOR 
GRINDER 

for 

Machine  Shops, 

Foundries 
Blacksmith  Shops 

Simple,  sturdy,  durable  grinders,  built 
for  service.  Electrical  parts  enclosed 
in  dust-proof  covers:  hig-h-grade  ball 
bearings     used.        Many     other     features. 


Circula 


equest. 


FORBES  &  MYERS 

178  UNION  ST.  WORCESTER.  MASS. 


Pedrick  Tool  &  Machme  Co. 

Portable  Cylinder  Boring  Bars 

Crank  Pin  Turning  Machines 

Portable  Millers,  Pipe  Benders,  etc. 

3639  Lawrence  Street       PHILADELPHIA,  PA. 


Radial  Drills,  High 
Speed  Sensitive  and 
Plain   Radial   Drills 

Manufactured  in  sizes 
2' J,   3,   3}  2   and  4  foot  by 

TheCARLTONMACHINETOOLCO. 

Successor,  to 

The  William  E.  Gang  Company,  Cincinnati,  0. 


EMERY  WHEEL  DRESSERS 


No.  0  For  Small  Wheels 


No.  2  For  Large  Wheels 


No.    1    FOR    REGULAR    SHOP    USE 


These  Dressers  in  connection  with  our  Cutters  make  a 
most  powerful  and  efficient  tool,  especially  our  No.  0  tor 
small  wheels  6  inches  and  under,  and  No.  2  which  is  made 
proportionally    larger    and    stronger    for    large    wheels. 

CITTTBRS 


We  make  the  regular  "Hiintingto 
ington"  (patternl  Paragon  Cutter 
1  and  the  "Huntington"  (pattern 
No.   2.     Let  us  send   yon   descriptiv 


"    (pattern)    for   No.    0   and    "Hunt- 
nd  Roughing  Cutter  for  Dresser  No. 

and    Roughing   Cutters   for   Dresser 

circular  and   prices. 


GEO.  H.  CALDER,  Lancaster,  Pa.,  U.  S.  A. 


For  keeping  wheels 
in  cutting  condition 

The  "Diamo-Carbo" 
Emery  Wheel  Dresser 

is  not  only  more  efficient 
than  a  diamond,  hut  lasts 
longer  and  is  so  inexpensive 
that  wheel-dressing  costs  are 
reduced  to  a  minimum.  Any 
one,  sent  on  approval,  pre- 
paid.    Which  sisc' 

DESMOND-STEPHAN  MFG.  COMPANY 

I'RKANA.    OHIO.  U.  S.  A. 

Alfred    Herbert,    Ltd.,    Coventry,    England,    Agents   for    Great   Britain. 


No.  3 — 10"  long. 
No.  5 — 12"  long. 
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Use  the 
Wheel 
You  Can 
Depend 
On 


VITRIFIED 
WHEEL  CO. 

WESTFIELD,  MASS. 


VITRIFIED 
GRINDING 
WHEELS 


are  tested  under 
speeds  that  are 
more  than  three 
times  greater 
than  ordinary 
work  requires. 
This  practically 
makes  it  an  im- 
possibility for  a 
defective  wheel 
to  leave  our 
shops.  Properly 
selected,  Vitri- 
fied Wheels  give 
unequaled  ser- 
vice wherever 
used.  All  stand- 
ard sizes,  shapes 
and    grades. 

Catalog  No.  8 
for  complete  in- 
formation. 


An  Ideal  Grinder  for  the  Small  Shop 


<lini,  Dial   1) 


I'll    !\[].-S    nl    t;rill^liliL- 

i-a.  h   kin.l 


The  Thompson  Grinder 

is  unsurpassed.  Handles  all  kinds  of  grinding — plain, 
taper,  surface,  disk,  die,  tool  and  cutter— quickly  and 
economically.  Strong,  sturdy  and  accurate.  A  machine 
you  can  always  keep  busy.    An  investment  that  will  pay 

lilt'  iliviilfMuls      Writp  for  full   (|t>tai!s 

The  Thompson  Grinder  Co. 

Springfield.  Ohio,  U.  S.  A. 


Blount  Improved  Wet  Tool    TheDillonElectricGrinder 


ERE  is  a 
grinding 
machine 
which  can  be  run 
constantly  if  de- 
sired. It  is  ex- 
ceptionally rigid 
a  n  d  strong, 
has  long,  self- 
oiTing  bear- 
ings and  a 
vertical  cen- 
trifugal pump  which  guarantees  a  continuous 
and  positively  controlled  supply  of  water. 
Overflow  bowl  is  ample;  safety  hood  protects 
the  operator. 

Ask  your  dealer  or  write  for  complete  catalog. 

J.  G.  BLOUNT  COMPANY 

EVERETT,  MASSACHUSETTS 


An  especially  de- 
signed, ruggedly 
constructed,  dust- 
proof  motor  is 
one  advantage  of 
this  m  a  c  h  i  lu- . 
A  m  p  1  e  w  heel 
guards  and  grind- 
ing rests,  efiicienl 
ball  bearing 
equipment,  ac- 
curacy  and  dur- 
ability are 
others. 


FULL  DETAILS  ON  REQUEST. 

The  Dillon  Electric  Company 

CANTON,   OHIO,   U.  S.  A. 
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The  Farwell  Gear  Hobber 

This  One  We  Believe  Has  Established  a  Record 

T^IVE  years  ago  the  Albaugh-Dover  Company,  Chicago,  installed  a  No.  1 
Farwell  Gear  Hobber.  This  machine  has  never  been  down  for  repairs — and 
much  of  the  time  it  is  run  continuously  from  12  o'clock  midnight  Sunday  till  12 
o'clock  midnight  Saturday.  Mr.  Navotny,  General  Foreman,  estimates  this  ma- 
chine has  hobbed  175,000  gears,  and  today  it  is  one  of  the  smoothest  running 
little  mechanisms  you  ever  saw.  The  work  is  12  pitch,  double  thread,  brass  worm 
wheels;  41/2"  diameter,  %"  face,  52  teeth.    Output  is  14  per  hour,  every  hour. 

There  are  several  other  Farwell  Gear  Hobbers  in  this  plant.  Do  you  wonder  why? 


1901  MARKET  STREET 


THE  ADAMS  COMPANY,  dubuque,  .owa 
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A  Band  Turning  Lathe 

For  8",  9.2"  and  12"  British  Shells 

As    Fast    Comparatively    as    the 
Smaller  Machines  We  Have  Built 

This  machine  is  just  about  the  last  word  in  band 
turning  lathes.  Built  big  enough  and  powerful 
enough  to  handle  8",  9.2"  and  12"  shells  practically 
as  fast  as  our  smaller  nuichines  turn  out  the  lighter 
shells.  This  machine  will  soon  pay  for  itself  in  the 
amount  of  work  it  will  do.  comparing  production 
by  any  other  method. 

Let  us  tell  you  more  about  these  Band  Turning 
Lathes  and  what  they  do.  Built  in  sizes  for 
shrapnel,  4.5",  5"  and  6"  shells  as  well. 


THE  JENCKES  MACHINE  CO.,  Ltd. 

Sherbrooke        cbu  Addr,;»  •  ch«iien,e  •     Quebec,  Canada 

AGENCIES:  Hull.  Ktislnlul.  Hosp.  1>0WU9  and  TlioiM|ison,  1.1,1.  r:ir:s.  Kr:i:.,  . 
1  iiniiilliin  iiiKl  .MuorU'iiii  Contlnontnl  Ani>ncli-»,  120  Biic  de  Provoiu-o.  SALES  OFnCES 
.Moutri'nl,    loronto,  St.  CutbnrluFs,  Vau(H)uver.  Cobalt. 
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WIZARD 

Chucks  and 
Collets 


"Do  I 

Drive  'Em? 
You  Mean 
When  Don't 
I  Drive  'Em'' 


This  operator  drives 
his  Wizard  Chuck 
hard.  He  drills, 
reams,  counterbores 
and  taps  these  big 
pump  castings,  one 
after  another.  He 
changes  from  one 
hole  to  another,  from 
one  tool  to  another, 
but  never  stops  the 
spindle  of  the  ma- 
chine. He  gets  big 
production  and  he 
gives  full  credit  to 
the  Wizard  Quick 
Change  Chuck,  ''the 
finest  chuck  in  the 
world,"  he  calls  it. 


The    Wizard    Quick 
Change    feature    is 
the  winning  card.    It 
means  that  different  kinds  and  sizes  of  tools  can  be  used  in  quick  succession,  that 
loss  of  time  for  making  tool  changes  is  minimized,  and  that  changes  are  made  with- 
out stopping  the  machine — it  means,  in  short,  faster  work  and  lower  costs. 

Wizard  Chucks  are  simple  and  dependable  and  adapted  for  lathe  or  boring  ma- 
chines as  well  as  for  drilling  machines. 


Sent  on  trial,  to  be  returned  at  our  expense,  if  not 
satisfactory.  Give  size  of  spindle  hole,  sizes  and 
kinds  of  tools  when  ordering. 


The  McCrosky  Reamer  Company 

Meadville,  Pennsylvania 

Export  Agent:    Benjamin  Whittaker,  21  State  Street,  New  York 
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Inimitable 


It  would  be  pos- 
sible to  double 
the  output  of 
this  grinding-  de- 
partment— not, 
however,  with- 
out sacrificing  the  quality  of  its  output.  In  race  grinding,  close  ac- 
curacy is  extremely  important — the  ten-thousandth  part  of  an  inch 
is  a  lot;  enough,  in  fact,  to  make  or  mar  the  bearing.  The  highest 
skill  and  the  finest  machinery  are  none  too  good  to  grind  the  races  of 
"The  Inimitable  Bearing."     Let  us  tell  you  more  about  them. 

Hess-Bright's  Conrad  Patents  are 
Thoroughly  Adjudicated. 

Hess-Bright  Mfg.  Co. 

MARK         Front  St.  and  Erie  Ave.  Philadelphia,  Pa. 


HESS-BRIGHT 

THE  INIMITABLE   BEARING 
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Who  Is  YourToolmaker? 


Bench  Section 
Gage  Making 
Department 


While  the  Work  is  in  Progress 


The  opportunities  for  spoiling-  a  piece 
of  work  in  the  making  are  almost 
countless — and  you  know  it.  Think, 
then,  of  the  care  which  must  be  exer- 
cised in  a  plant  such  as  ours,  where 
difficult  work  of  the  highest  grade  only 
is  performed. 

We  watch  the  progress  of  every  job — 
men  trained  to  this  work  are  em- 
ployed— the  execution  meets  the  re- 
quirements— the    accomplishment    is 


This  is  service.  It  means 
profit  to  the  concern 
that  commissions  us  to 


as  nearly  perfect  as  anything  can  be 
in  mechanics. 

And  this  is  the  Krasco  Idea — to  do 
what  we  do  right. 

Whether  it  be  designing  and  building 
machinery  for  special  purposes;  mak- 
ing gages,  jigs,  fixtures  or  tools  essen- 
tial for  duplicate  production;  you  may 
rest  assured  every  step  in  the  making 
is  performed  just  so. 

If  you  say  0.0002"  we  work  to  0.0002". 


do  its  work.  Will  you 
permit  us  to  prove  the 
profit  for  you? 


KRASBERG  MANUFACTURING  CO. 


412-420  ORLEANS  STREET 


CHICAGO,  ILLINOIS,  U.  S.  A. 
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P^^Qit  Superior 

HIGH  SPEED  STEEL  | 

YOU  have  thought  of  many  qualities  you  would  like  to  have  in  High 
Speed  Steel  Tools- such  as  cutting  edges  with  long  life,  freedom  from 
brittleness,  great  reserve  strength  and  toughness  to  resist  shocks  and 
strains,  tools  that  would  not  require  special  heat  treatment,  tools  that 
would  take  deep  roughing  cuts  or  fine  smooth  finishing  cuts,  and  in  addi- 
tion, could  be  worked  at  higher  speeds  than  you  ever  dreamed  of.  All 
these  virtues  and  many  more  are  contained  in  "RgdJ^ut  Superior",  a  First 
Quality  High  Speed  Steel.  Furnished  in  Annealed  Bar  Stock,  Discs  and 
Treated  Tool  Holder  Bits. 

Saul  for  folder.  ^re  your  tools  made  of  Resf  6it  ? 

VANADIUM-ALLOYS  STEEL  CO. 

Pittsburgh,   Penna.    Works  at  Latrobe.  Pa. 
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AnnounGEMERT 


For  years  the  expert  pencil- lead 
craftsmen  of  Joseph  Dixon  Crucible 
Company  have  worked  with  one 
aim — to  produce  an  America7i-i7:cde 
drawing  pencil  that  would  set  a  7ieKv 
sta7idardfor  the  world. 
Exhaustive  scientific  research,  years 
of  practical  experience  and  extensiv  e 
experiments  have  at  last  accom- 
plished the  desired  result.  The  new 
Dixon's  Eldorado  is  'V/'j  :nastcr 
drawing  pencil.'^ 

Thisstatementis DT^lThM'S 

not  based  on  our  M  A*^      "^'^•*..^k\.  *i.^ 


ELbo 


'ihe  master 


opinion  alone, 
but on  the  unan- 
imous endorse- 
ment of  leading 
engineers,  archi- 
tects, artists  and 
draftsmen. 

These  men  tested  Dixon's  Eldorado 
in  unmarked  cedar,  compared  it 
with  other  pencils  they  have  used  in 
all  classes  of  pencil  work,and  declared 
it  in  every  way  equal  to  or  superior  to 
any  drawing  pencil  on  the  market. 


E» 


dt  "iwm^  pencil 

a 


It  is  comparatively  easy  to  make  a 
strong  lead,  or  a  long-wearing  lead, 
or  a  smooth  lead,  or  an  evenly  graded 
lead,  but  to  combine  all  these  points 
in  a  perfect  balance  is  the  finished 
vv'ork  of  America's  leading  lead- 
pencil  manufacturers. 


adO 


Use    Dixon's  I'.ldorado  for  all  your 
pencil  work.    You  will  find  the  leads 
strong,  responsive  and  long-wearing. 
Pencil  bills  will  be  reduced.     Work 
will   be  cleaner, 
swifter  and  more 
satisfactory.  Un- 
der  no  circum- 
stances uill  Dix- 
on's  Eldorado 
fail  to  prove  it- 
self '"''the    master 
drawing  pencil^ 

Made  in  17  degrees,  ranging  from  the 
soft,  responsive  leads  in  \^\  to  the 
strong,  long- wearing   leads  in  H's. 

Full-size  samples  sent  on  request  on  your 
letter  head;  please  specify  degrees  chietiy 
used.      Address  Department    74-J. 
X 


JOSEPHDIXONCRUCIBLECOJERSEYCITYNJ. 
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WOLFRAM 

HILH  SPEED  5TEEL 


WOLFRAM— a  Standard  High  Speed  Steel 
CONTAINS  18%  TUNGSTEN 

All  the  elements  entering  into  its  manufacture  are  produced 
in  America.  It  contains  definite  percentages  of  Tungsten, 
Chromium  and  Vanadium  to  give  it  the  maximum  cutting 
power  with  the  fewest  grindmgs. 

WOLFRAM  costs  no  more  than  other  brands] 
containing   lower  percentages  of  Tungsten. 

VULCAN  CRUCIBLE  STEEL  COMPANY 

ALIQUIPPA,   PA.,   U.  S.  A. 
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Chdrts    showing  700  deaths  fror 
I  accidents  m  three   years 


Accidents 


a/rc/  their  Relation  to 
EFFICIENT    LIGHTING 

STUDY  the  charts.  Note  how  the  curve  of  accidents  follows  the  curve  of  dark- 
ness. By  far  the  greatest  number  of  accidents  occur  during  the  dark  months, 
the  smallest  number  in  the  bright  spring  and  summer  months. 

500,000 — Not  all  accidents  are  avoidable,  but  the  Manufacturers'  Association  states 
that  500,000  avoidable  accidents  have  occurred  in  one  year  in  the  United  States 
alone^  Moreover,  it  is  maintained  by  authorities,  who  have  made  a  study  of  the 
safeguards  for  the  benefit  of  employes,  that  25  per  cent  of  these  accidents  were 
caused  by  poor  illumination. 

SAFETY  FIRST  —  Now,  while  a  great  deal  is  being  done  to  safeguard  the  lives 
and  limbs  of  employes,  it  must  not  be  forgotten  that  efficient  illumination  is  just 
as  essential  to  safety  as  any  of  the  safeguards  already  applied  to  belts,  pulleys,  etc. 

THE  COST — In  many  plants  the  cost  of  a  great  many  accidents  can — and  should — 
be  charged,  directly  or  indirectly,  to  poor  illumination.  When  this  is  done  the 
real  total  cost  of  poor  lighting  is  increased  out  of  all  proportion  to  the  small  cost 
necessary  to  prevent  such  accidents  through  the  medium  of  efficient  and  suffi- 
cient lighting. 

YOUR  PROBLEM— Most  managers  realize  this,  but  they  differ  among  themselves 
on  what  constitutes  good  illumination.  Since  nearly  every  plant  presents  its  own 
specific  problems,  the  only  safe  thing  to  do  is  to  get  the  advice  of  real  light- 
ing experts. 

REAL  SERVICE — The  advice  and  co-operation  of  our  experienced  lighting  engi- 
neers are  at  your  service  always.  Learn  from  them  the  exact  lighting  require- 
ments of  your  plant.  It  is  our  aim,  in  the  interests  of  better  lighting,  to  co-operate 
with  you  with  the  object  of  making  your  lighting  not  only  the  most  efficient,  but 
at  the  same  time  the  most  economical  in  the  long  run.  .\sk  us  any  question  you 
please.  This  exceptional  service  is  based  on  the  firm  belief  that,  sooner  or  later, 
in  the  complete  line  of  EDISON  MAZDA  LAMPS  you  will  find  the  lamp  or  lamps 
exactly  suited  to  your  particular  requirements. 


EDISON  LAMP  WORKS 


OF  GENERAL  ELECTRIC  COMPANY 
HARRISON,  N.  J. 
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The  Height  of  Efficiency 
in  Tapping 


This  operator  is  using  an 
8"  Murchey  Collapsible 
Tap  for  boring  out  and 
tapping  one  end  of  a  drain 
tee.  He  places  the  tee  on  the 
boring  mill  table,  central- 
izes it  carefully,  clamps  it 
down  and  starts  the  mill 
table.  He  then  brings  the 
Murchey  Tap  down  to  the 
work  and  throws  in  the 
downward  feed. 

This  tap  is  equipped  with 
a  set  of  boring  cutters 
placed  in  advance  of  the 
tapping  inserts ;  the  rough 
casting  is  carefully 
brought  to  size  just  ahead 
of  the  tapping  operation, 
yet  simultaneous  with  it. 
This  method  of  handling  a 
job  of  this  nature  is  the 
height  of  efficiency.  The 
boring  and  tapping  is  ac- 
complished at  the  same 
time  and  the  very  best 
kind  of  thread  is  secured. 

The  length  of  the  threaded 
portion  is  l"'s"  and  one 
tee  is  completed  every  six 
minutes — ten  per  houi-. 
This  includes  setting  up 
the  work  and  taking  it 
down.  Six-inch  tees,  same 
length  of  thread,  same 
conditions,  are  threaded 
at  the  rate  of  nineteen  per 
hour. 


A  Big  8  Murchey  Tap 

Fitted  with  a  Set  of  Boring  Cutters 

We'll  send  the  catalogue  and  show  you  just  what 
.Alurchey  Tools — Collapsing  Taps  and  Die  Heads — can 
do  to  lower  costs  or  better  the  quality  of  your  threaded 
work,  whenever  you  say  the  word.  Why  not  write 
us  now? 


MURCHEY  MACHINE  &  TOOL  COMPANY 

34   PORTER  STREET,  DETROIT,  MICHIGAN 


nt    nrltnln.    Iri-hin,l    an. I    ItrMKl, 


YVF— OT  A«now.    PniTi'^: 
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'S     A     BAKER 


BAKER  BROTHERS 


TOLEDO, 


OHIO,  U.  S.  A. 


BAKER  MACHINES 

In  the  Willys-Overland  Plant 

If  you  have  drilling,  reaming,  counterbor- 
ing,  facing,  etc.,  to  do  on  malleable  cast- 
ings, cast  iron,  steel  forgings,  in  fact 
on  any  material,  let  Baker  High  Speed 
Drilling  Machines  do  the  work.  These 
machines  handle  that  class  of  work  which 
is  usually  done  on  the  horizontal  boring 
machine,  but  have  the  advantage  over  the 
horizontals  in  increased  production  and 
the  smaller  floor  space  required.  Four 
Baker  Drilling  Machines  occupy  about  the 
same  floor  space  as  an  ordinary  boring 
machine,  and  in  addition  will  turn  out 
more  work  per  spindle  than  the  boring 
machine. 

The  accompanying  photograph  shows  a 
row  of  twelve  Baker  Drilling  Machines 
in  the  Toledo  plant  of  the  Willys-Overland 
Co.,  working  on  steering  knuckles,  con- 
necting rods  and  similar  pieces.  Just 
notice  the  small  space  occupied  by  these 
twelve  machines — also  the  amount  of 
work  piled  up  around  them  to  keep 
things  going. 

There  are  unequaled  production  pos- 
sibilities in  Baker  Machines. 

MAY    WE     DEMONSTRATE? 


THE  HOLE  HOG  LINE 

A  General  Purpose  Machine 


For  bar  and  pipe  work  or  tor  drilling  several  small 
pieces  at  once.  Sliding  jigs  with  working  and  loading 
stations  can  be  supplied.  Different  heads  adapt  it  to 
either  light  or  heavy  work.  For  light  work  it  can  be 
equipped  to  drill  only  %"  between  centers — any  number 
of  holes  desired.  Ball  thrust  bearings  and  bronze 
bushings. 

Made  in  4.  S.   6,  8  and  10  ft.    lengths: 
8  and  10  ft.  lengths  have  three  columns. 

MOLINE  TOOL  CO..  Moline,  Illinois 

MULTIPLE    DRILLERS   AND    BORERS    FOR    ALL    PURPOSES 


|IIII!IIIIIIIII!IIIHI!IIIIIIIIIIIIIIIIIIIIIIII!IHIIIIII!IIIIIIIIIIIIIIIIIII!IIIIIIIIIIIIIIIIIIIIIII!IIIIIIIIIIIIIIIIIII!^  '"  ■" "' ' 

I  Try  this  Taylor  &  Fenn  3- ft. 
I  "RadiaF for  drillingY4^^ holes 


Write  for 
catalog. 


Designed  particularly  for  work 
that  is  too  large  or  too  heavy 
for    the    ordinary    drill    press. 
Rigid,  accurate,  easy  to  operate 
and  extremely  fast.    High-speed, 
sensitive  or  tapping  heads  may 
be  used  singly  or  in  combination 
silent      chain 
spindle  drive; 
three  speed 
changes.     No 
more  econom- 
ical   machine 
on  the  mark  3t 
for    drilling 
small  holes. 


THE  TAYLOR  &  FENN  COMPANY  | 

HARTFORD,  CONN.,  U.  S.  A.  | 

iiuiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiu^ 
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A  GARVIN  MILLING 
MACHINE  FOR  EVERY  NEED 


Fully  80%  of  the  Milling  Machines 
manufactured  are  used  on  manufacturing 
work,  and  a  great  majority  of  this  805r 
is  used  on  what  is  called  long  set-ups.  Did 
it  ever  occur  to  you  that  a  simple  Milling 
Machine  without  frills  is  made  just  as  ac- 
curately as  the  so-called  standard  machine, 
and  would  effect  a  great  saving  in  the  first 
cost  of  your  machine  tool  equipment? 

Again,  a  less  expensive  operator  can 
be  used. 


GARVIN  No.  21  Plain  Milling  Machine 
Use  Code  -     Absorb 


Think  this  over  and  investigate  the 
merits  of  our  No.  21  and  No.  22  Plain  Mill- 
ing Machines — made  especially  for  manu- 
facturing work  and  used  by  large  concerns 
in  gangs  of  six,  to  one  operator. 

Machines  are  simple  and  accurate,  hav- 
ing lots  of  power,  and  enough  feed  and 
speed  changes  to  take  care  of  the  work  they 
are  intended  for. 


GARVIN   No.  21  Plain  Milling  Machine,  Back- 
Geared.  Use  Code  Abject 


Ask  a  GARVIN  User 


FOR  FURTHER  INFORMATION 


ASK  YOUR  DEALER  OR 
WRITE  US  DIRECT 


Send  for  Complete  Catalog 


MANUFACTURED    BY 


THE  GARVIN  MACHINE  COMPANY 


Spring  and  Varich  Streets 


50  Years  in  NEW  YORK  CITY 


VISITORS    'WELCOME 
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Economical  Work  on   Small    Lathes 

The  Dalton  6-inch  x  30-inch 


Actual  swing  714  in.,  New  Model  B-4, 
is  specially  designed  to  handle  small 
work  with  the  greatest  possible  econ- 
omy, at  the  same  time  it  has  ample 
strength  to  do  work  often  done  on 
lathes  three  or  four  times  its  size. 

The  Dalton  saves  money  on  quantity 
production,  and  it  has  the  requisite  ac- 
curacy for  tool-room  and  other  pre- 
cision work.  Thread  cutting  range 
from  3  to  144  per  inch. 


Bulletin  B-602  is  ready 

DALTON  MACHINE  COMPANY,  Inc.,  'rTV 


PARK  AVE.       i 
W   Y  O  R  K      a 


iiiiiiiiii!!iii:iiiiaiiiiiiiiiiiiiiiiii:i!ii:ii!i:iiiiiiiii!iiii!iiii:iiii!i[iinii!!iiiiiiiiiiiiiii!iiiiiiiiiiu^ 


The  Flather  Quick  Change  Gear  Lathe 


INCORPORATED 

NASHUA,  NEW  HAMPSHIRE 
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On  Worh  LiRe  This  You  Can't  Beat 


Saves  from   75  to 

90%  on  Your 
Threading   Costs 


for  speed,  accuracy  and  unifurm  results.  A  double  thread 
with  different  leads  and  diameters  would  prove  a  difficult 
and  expensive  job  to  handle  on  an  ordinary  lathe.  No  trouble 
for  the  Automatic  Threading  Lathe — it  finished  the  pieces 
complete  in  5  minutes  each.  Could  you  duplicate  this  time 
1)V  anv  other  method? 


This  wonderful  time  saver  performs  every  operation  auto- 
matically.     Turns    out 
=      threads  of  all  kinds,  square 
or  angular,  with  surprising 

rapidity  and  extreme  accuracy.    Another  big  point — 

one  operator  can  attend  to  several  machines.     We 

can  show  you  how  to  reduce  your  threading  costs. 

Send  blueprints  or  samples. 

AUTOMATIC  MACHINE  CO. 

BRIDGEPORT,  CONNECTICUT 

AGENTS:  C.  \V.  I'.urlnn.  llrillltlis  A  C).  .,r  Ixiii.l..ii.  ICnBl.in.l. 
Mil.  lilMiiy  lu.  or  t:iiioi(!«.  HI.  llul.h  .V  Mi-ir.vwcalli.T  Macliliu-, 
iiiHl    Viinclyi'li  CliurcUUl  Co,  of  New  York. 


Drives  High  Speed  Drills  up  to 
2y2"  Diameter  in  Steel 


The       bux-coluiiiii      type 
drilling  machine  recent- 
ly   added    to    the    Rock- 
ford     line     is     designed 
especially    for    h  e  a  v  y 
duty — and     built     to 
stand    hard    service. 
It  is  simple  in  design, 
exceptionally    strong 
and   rigid,   powerful, 
accurate      and      has 
every    aid    to    rapid 
manipulation. 


No  machine  is  better 
(lualilieil  to  lower 
(irilling  costs  than 
llie  Rockford.  rtuilt 
in  three  styles. 

Rockford  Drilling 
Machine  Company 

Rockford, 
Illinois. 
U.S.  A. 


Multiple  Punches  and  Gate  Shears 

in  a  Wide  Range  of  Lengths  and  Capacities 

We  also  build  a  complete  line  of  Rapid- 
running  Power  Presses,  Tie  Rod  Presses. 
as  well  as  Straight-sided  Trimming 
Presses  and  a  complete  line  of  Forging. 
Punching  and  Shearing  Machinery.  Wrifr 
for  dcscriptio)!. 


Pilt.burv-h    Office 
808  Hcutr  Bulldii 


I  Office 
nock  Bio 
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THE  WHITON 

REVOLVING  CENTERING  MACHINE 

FOR  ACCURATELY  CENTERING  FINISHED  SHAFTS 


The  cut  shows  new  Revolving 
Centering  Machine — a  large  size 
of  the  well-known  machine  of 
this  type.  It  is  heaWer  through- 
out and  has  capacity  to  center 
shafts  up  to  5  inches  in  diameter. 

Constructed  same  as  the  smaller 
machine  and  embodies  all  the 
special  features. 

Circulars  and  pi-ices  sent  upon 
application. 


THE  D.  E.  WHITON  MACHINE  COMPANY 

NEW  LONDON,  CONNECTICUT,  U.S.A. 


"Chicago  Pneumatic"  Compressors 

Steam  and  Belt  Driven 

Single  Enclosed  —  Self  Oiling  —  Equipped  with 
Simplate  Valves 


"Chicago  Pneumatic"  Class  N-SB  Compressor 

Unquestionable  reliability,  sustainetl  low  operating  costs, 
totally  enclosed  construction  and  efficient  automatic 
lubrication  and  regulation  of  "CHICAGO  PNEUMATIC" 
CLASS  N-SB  AND  N-SS  COMPRESSORS  are  features 
which  combine  to  give  them  an  individuality  that  justi- 
fies their  selection  by  discriminating  purchasers. 
These  compressors  are  fitted  with  our  patented 
"Simplate"  Disc  Valves  which  have  proven  after  pro- 
longed tests  under  severe  conditions  to  give  a  minimum 
clearance  and  afford  a  higher  volumetric  efficiency  than 
Is  usually  obtainable  with  small  compressors. 
For  full  information  and  prices  address 

CHICAGO  PNEUMATIC  TOOL  COMPANY 


1060  Fisher  BIdg. 

CHICAGO 


52   Vanderbilt   Av. 

NEW  YORK 


DO  YOU  GET  IT  ? 

A  monthly  nugget  of  food,  sunshine  and  entertain- 
ment.   The  man  who  edits  it  writes  it  as  a  pleas- 
ure— not  as  a  duty.     Sent  free  to  anyone  any- 
where without  obligation. 

IS  your  name  and  address  and  mention  HACHINEEY. 

THE  GLOBE  MACHINE  &  STAMPING  CO. 

CLEVELAND,     OHIO 


The  Anderson  Die  Forming  Machine 


This  bandy  little  device  s:ives 
much    valuable    time   in    finish- 
ing blanking  dies  and  similar 
work  after   the  core  has  been 
removed.      It    does    the    work 
faster   and    better   than   a    re- 
ciprocating:     filing      machine. 
Cuts   constantly,    and   n'«iuires 
no   holding   fixtures  or  change 
of     tools     to     finish     tlie 
various     surfaces.       Any 
lesired       clearance      can 
be     cut     witbour     extra 
«ork.       Motor    driven. 


THE  ANDERSON  DIE  MACHINE  CO. 


BRIDGEPORT 


CONN.,  U.  S.  A. 
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r,ear,3  of^vplicVitii'ig  your  proiuet;.  The  "bearing 
bronze  that  we  are  using-  at  present,  so  far  as  the 
light  of  our  experience  has  taught  us,  is  the  besi- 
we  have   ever  used. 


QUALITY 


client 


quality  of  the  casti 

your  company  made  it 
own  foundry  and  to   p 

W  €     ■-:■ 

ueeJ  this  metal  cont 

ttie  most  important  t 

Ing  from  our  o'wn  'jxj 

our  nacnines,  we  believe  you  are  furnisliing  material  that  we 

need  not  besitate  to  put  into  the  construction  of  tbe  high 

grade  machinery  wtiich  we  endeavor  to  manufacture. 


ECONOMY 


CONFIDENCE 


T 


HE  Quality  of  our  castings  and  the  Economy  derived  from 
their  use  will  inspire  your  Cojifidence  in  our  product. 


We  will  gladly  send   you  complete   letters   from  which  the 
above  comments  are  taken,  upon  request. 

Lumen  Bearing  Company 

BRASS   FOUNDERS 
BUFFALO 


J 
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JESSOP'S'ARK 


Has    an   Unexcelled    Record.  ""^"^^^ 


In  turning-  100  rail- 
way car  wheel  tires, 
Jessop's  "Ark"  High 
Speed  Steel  has  the 
record  of  losing*  less 
steel,  due  to  grinding, 
than  any  other  make. 


HIGH  SPEED  STEEL 

Note  the  Following  Facts. 


The  actual  amount  of 
steel  ground  off  the 
tool  in  turning  100 
wheels  was  3  ounces. 
This  is  an  unrivalled 
performance  in  steel 
economy. 


■^Ve    have   a  large   stocR   of  Carbon  Tool   Steel 
and   High   Speed   Steel.     ^Vrite   for  Catalog'txe. 

WM.   JESSOP    &t    SONS,   Incorporated 

91   JOHN    STREET,    NE^V   YORK,    N.  Y. 


Boston  Warehouse:   163  High  Street 


Branch  Warehouses  throughout  the  United  States 


DRILL  VISE 


Always  a  good  \i 
general  sUop  use  oa  drilk'v 
milk-r.  sliapfi-  or  planer 
ami  at  tlie  same  time  bold; 
work  for  duplicate  drillluj 
without    tile    cost   of    a    Jig 


DRILL  SPEEDER 

For  Use  in  Drillers  from  20  Inch  to  Largest  Radial 
1st   Drills  0"  to   3.4"  requiring  speeds  up  to  3000  R.  P.  M. 


VISE 


without,    $20.00. 

jaws  9".  opeus  INCREASES 

withJurt^^w;  THE  SPEED 


5.      jaws      12". 
SV-".  with  attach- 
#40.00;    without,  TIMES 


DRILL    SPEEDER 


No.  3B.  with  No.  I 
Morse  hole  instead  of 
chuck.    $27.50. 

No.  4.  with  ohiiek. 
drills  0"  to  Vi".  List. 
$40.00. 

.No.  4B.  with  Xo.  2 
Morse  hole  instead  of 
cliuck,  $33.00. 

No.  2L,  with  chuck, 
drills  0"  to  ai".  Has 
feed  lever  mechanism. 
T.lst.     $33.00. 


Fig.    3.     V-Jaw   for   Round   Work 


All  Patented.    Send  for  Circular. 

The   Graham   Mfg.  Co. 

Pro\idence,  Rhode  Island 

Great  Britain:  C.  W.  I'.inlt'ii.  r.riltitlis  ,^-  r.i.  Ger- 
man.v.  Austria-Hungnry.  Scandinavia^  A.  Ka.vser. 
nerlin.  S.  W.  OS.  France.  Belgium.  Italy.  Switzer- 
land.    Spain    and    Holland:      I'.invi.k    Fr,-ics    &    Co.. 
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Boyond  Question 


A' 


;ilAS    Sttel    Hearing    Balls    and 
the  Johansson    Gauj»e    Blocks 


are    the   accepted   standards   for 
accuracy.    They  both   can    be 
depended  upon. 

A    ball    bearing    witii    Atlas 
Balls  in  the  raceways  is  the 
final  word  in  h  i  j> h - cl a s s 
mechanical  engineering. 

They  cost  more,  but   they 
are  worth  it. 

Atlas  Ball  Company 

Glenwood   Ave.  at   Fourth  St. 
PHILADELPHIA.  U.S.A. 


^?V 


^M' V 
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Disston  Interlocking  Inserted -Tooth 
Metal-Cutting  Saw 


Made  in  two  styles:    Adjustable  Base  and  Solid  Base. 
(Illustration  shows  adjustable  base.) 

HENRY  DISSTON  &  SONS,  Inc.,  Philadelphia, U.S.A. 


s  no  place  for  us!" 

—  Friction  Devil. 


"Anti-Friction  Bearings  on  the  Job. 
Friction  in  Full  Flight!" 

That's  the  report  from  shops 
we  have  equipped  with 

Ball  and  Roller  Bearings 

It  means  that  the  free  rolling  contact  of  anti-friction 
bearings  has  replaced  the  sliding  contact  of  plain  bear- 
ings ;  that  friction  is  eliminated ;  machines  run  faster 
and  work  longer;  power  is  conserved;  output  is  higher; 

wear  is  minimized ;  that  the  money  friction  wasted 

is  saved. 

The  anti-friction  bearings  supplied  by  us  are  prac- 
tically indestructible,  accurately  made,  finely  fin- 
ished, guaranteed  bearings,  adapted  for  light  or 
heavy  duty,  for  high  or  low  speeds. 

Write  us  your  requirements. 

The  Ball  &  Roller  Bearing  Company 

DANBURY,  CONNECTICUT,  U.  S.  A. 
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SILENCE,  speed  and  service — aren't 
these  the  three  things  you  are  seeking 
in  your  high-speed  bearings?  "You'll 
find  them,  in  highest  degree,  in  'tiSEClfl"  High- 
Precision  Bearings— as  has  been  conclusively 
pro\  ed  by  the  performance  of  hundreds  and 
hundreds  of  thousands  of  "tiSEClfl"  Hearings  in 
high-speed,  high-duty  machines. 

Have  you  the  Catalog? 


THE  N9RmA  COmPHNV  OF  flmERIO) 

17 PO      BROiqD\A/Ay  NEW    yQRK 

Ball,  Holler,  Thrust  and  Combination  Hearings 


An  Advantage  in  Price 

IS       OBTAIN  KO          WHEN        VOU        USE       THE 

National- Cleveland  Counterbore 

While  the  cutter  is  made  of  the  highest  grade 
high  speed  steel,  the  shank  and  pilot  are  made  of 
lower  grade  steel,  reducing  the  production  cost. 

The  hole  for  the  pilot  in  both  the  cutter  and  holder 
is   ground   to  insure    a  good  fit  for  the  pilot  shank. 

The  cutter  has  an  unusually  long  life,  due  both  to 
the  highest  grade  of  steel  used,  and  the  fact  that 
the  spiral  flutes  extend  back  so  that  the  cutter 
may  be  used  until  two-thirds  has  been  worn  away. 

WRITE  FOR  PRICE  LIST  —  ASK  US  ALSO 
ABOUT     THE     NATIONAL  -  CLEVELAND     CUTTERS 

Immediate  Delivery 

On  all  standard  stock  —  Quick  service  on  special  work. 


:i(jt»Liu!M»mwg^iutjaajWiWMt^^JAm  ~  . 


AL  1 UUL  CO. 
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The  Price  of  Safety 

is  too  low  to  justify  you  in  using 
old-style,  dangerous,  man-killing 
flanged  couplings  in  your  plant 
instead  of 

Bull  Dog 
Shaft  Couplings 


Foreign 
Patents 
Applied 
For. 


The  Bull  Dog  Coupling  holds  the  shaft  in  an 
unbreakable  grip,  yet  can  be  detached  in  an 
instant,  if  necessary.  It  is  absolutely  free 
from  any  projection  which  could  possibly 
cause  accident  to  employes  or  equipment. 

The  construction  is  the  essence  of  simplicity. 
Just  a  smooth  metal  cylinder  containing  two 
eccentric  chambers  equipped  with  steel 
rollers  which  grip  the  shaft.  No  wrench,  no 
screws,  no  tools  of  any  kind  are  needed  to 
apply  this  coupling — you  can  put  it  on  with 
your  two  hands  and  it  locks  automatically 
and  stays  locked  with  the  load.  As  there 
is  nothing  to  wear  or  break  there  is  nothing 
to  repair. 

If  you  are  in  any  way  responsible  for  the  ef- 
ficiency of  a  plant  or  the 
welfare  of  its  employes, 
you  should  know  all  about 
this  coupling  which  has 
been  in  successful  service 
without  a  single  failure 
for  the  past  six  years. 

The  booklet  -goes  into  detail. 
Write   for  your  copy  today. 


Automatic  Shaft  Coupling  Co. 

Manufacturers 

ALEXANDRIA,  VA. 

=  Supply  Houses  Carrying  Stock  = 

Cliailcs  n.   Newman New   York  City 

l\'iitial    Distributing    Co Detroit,    Mich. 

r.Tiir;i]    Distributing   Co Jackson.    Mich. 

("4.1    Taiilt   &   Specialty   Co Baltimore.    M<i. 

lii.iiiiniHl   Specialty  &  Supply  Co Philadelphia.   Pa. 

i'iili.i].M(r   Ma.liiiie  Co..   Inc Culpepper.   V'a. 

K.iii.i    .^    I'l    vl'    Co Carthage.    N.    Y. 

SI  1  -      :-.   .V   Equipment  i'o Trenton,  N.  J, 

M I       '  Eastou.  Pa. 

I.i  I       I  Co Boston,    ilass. 

1,     I       1 li    *^    Sons Harttoi'd.    Conn. 

1-1     .^    ' '• in   Co l^ridgeiKirt.   Conn. 

'Ill        N      I    In;  iitiin,    Inc Waterbury.   Conn. 

ii    I    I     -        '     '" Mobile,   .\la. 

111.     li   11    Works  Co Selma,   Ala. 

c.ii.lii.i    su|i|.l\    Co Greenville,   S.   C. 

I'lihnii     siiiM.h     Co Atlanta.     Ga. 

M'liii;; ri\    A    CiaMford Spartanburg.    S.    C. 

Cliarl.ill.i    Surlily    Co Charlotte.    N.    C. 

I'raMluid  Mill  .Supply  Co Winston-Salem.   N.   C. 

Ti:  no 


Caldwell  Friction  Clutches  for 
Unusually  Hard  Service 

We  manufacture  several  types,  each  of  which  is 
suited  for  specific  purposes.  The  type  shown  is 
adapted  for  rough  and  severe  uses  when  the  starting 
twist  is  great,  and  when  operated  by  unskilled 
mechanics. 

With  our  line  of  Double  Disc  Clutches,  Caldwell 
Standard  Clutches  and  Contracting  Ring  Type 
Clutches,  we  can  surely  find  one  to  suit  your  require- 
ments. The  design  of  our  clutches  is  the  result  of 
40  years'  experience,  and  if  you  will  send  your 
clutch  problems  to  us,  we  will  be  glad  to  make 
recommendations.     Catalog  No.  3S. 

H.  W.  CALDWELL  &  SON  CO. 

EUvatipg,   Conveying  and  Power  Transmitting  .Machinery 

17th  Street  &  Western  Avenue,  CHICAGO 

711  Main  Street,  DALLAS,  TEXAS 
50  Church  Street,  NEW  YORK,  N.  Y. 


Abbott  Quality 
Steel  Balls 

Made  of  high-grade  steel, 
finely  finished,  exti'emely 
accurate,  and  guaranteed 
for  lasting  service. 

Quality  Balls  for 
Quality  Service 

Write  for  quotations. 
Complete  line  of  other 
grades  also. 


The  Abbott 
Ball  Company 

Elmwood 
Harlford,Conn, 


Dart  Unions  for 
a  Perfect  Joint 


Double  bronze  seats  pre- 
vent any  possibility  of 
rust  or  corrosion;  malle- 
able iron  pipe-ends  and 
heavy  shoulder  insure 
-strength  and  durability. 
Dart  Unions  are  perma- 
nent—  longer-lived  than 
the  pipes  they   ((Uiuei-t. 


E.  M.  DART  MFG.  CO 


PROVIDENCE 


RHODE  ISLAND 


nts.  Samples    on    request 
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and  your  ^ain 
is  our  Waste 


A  many-sided  gain,  because 

'^ROYAL"  WASTE 

is  a  Standardized  article,  carefully  manufactured  to  do  the  most 
and  best  work  at  the  smallest  possible  cost.  It  is  extremely 
absorbent    and    carefully   refined   of  dust,   dirt  and   splinters. 

Guaranteed  for 

(1) — QUALITY — as  per  sample 

(2) — "TARE"  (wrappings) — only  6  -   or  refund 

(3)— WEIGHT-as  ordered 

Baled  compactly  and  handily  in  li^ht  clean  burlap,  with  new 
steel  bands. 

Ask  your  jobber  or  write  for  Royal  Sampling  Catalojjuc  No.  26  showing 
12  grades  (6  white,  (i  colored)  of  Cotton  Waste;  or  ask  for  samples  of 
Royal  Wool  Waste. 


ROYAL  AAANUFACTURING  C5 

RAHWAY,   N.  J. 

Chicago  Office  -  Peoples  (las  BIclj;.  St.  I.oiiis  Office  -    Railway  Exchange  BIdg. 

New  York  Office  -  2  Rector  Street  San  Francisco  Office    -    Wells  Fargo  Bldg. 

Pittsburgh  Offic;  -  Oliver  Bldg.  • 

LOOK    ?()[•{    Till'.    I?K.^ND    ON    E.ACIl    STEEL    I'>.\NI) 


V 


There  are  Now  46 
Years  to  the  Credit  of 

Carpenter  Taps 

They  are  the  oldest  taps  on 
the  market:  they  have  been 
successful  from  the  start; 
there  are  none  better  to  be 
had  now. 

Carpenter  Taps  get  their 
working:  and  wearing  quali- 
ties from  the  combination  of 
selected  materials,  special 
method  of  hardening  and  ex- 
pert workmanship.  Try  them 
for  both  accurate,  clean-cut 
thi'eads  and  for  lowering 
costs. 

Catalog  on  request. 

THE  J.  M.  CARPENTER 
TAP  ^  DIE  COMPANY 

PAWTUCKET.  RHODE  ISLAND 


l.;ri>iU    llritii 

SIl.'lMKlUll,  V 
Coi'iMllmBen. 
CloKiio.    nr 


WtreA      II.      S(-hiilt< 


Those   Forgings — 

We  have  the  plant,  the  men.  machinery  and 
experience  to  satisfactorily  handle  your  next 
order  for  machinery  forcings,  no  matter 
what  the  quantity  or  material  you  desire. 
Forgings  of  alloy,  tool,  open  hearth  or  any 
steel  from  18  to  80  point  c<irbon — any  size, 
any  shape,  any  style. 

Ask  for  estimates 

The  Johnston  &  Jennings  Co. 

Cleveland.  Ohio 
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This    "Dread- 
nought" planer 
tool  has  just  been 
started  on  a  finish 
ing  cut  across  a  large 
cast-steel     frame — the 
chips    shown    having 
been  made  by  a  roughing 
tool  which  had  just  been 
removed.  These  large  chips 
indicate    the    quantities    of 
metal  a  "Dreadnought"  tool 
can  remove ;  they  are  as  blue  as 
indigo,  which  gives  some  idea 
of  the  speed  at  which  the  ma- 
chine was  operated.  In  this  plant, 
a  large  locomotive  shop  in  Penn- 
sylvania, the  only  high-speed  cut- 
ting  steel   used   is   "Dreadnought." 
Many  other  steels  have  been  tried; 
but  the  best  results  have  always  been 
accomplished  by  "Dreadnought." 


"Dreadnought"  is 
surpassed  by  no 
steel,  domestic  or 
foreign,  where 
severe  duty  is  re- 
quired. For  heavy 
lathe,  planer  and  boring 
tools,  roughing  tools, 
forming  tools,  alloy  steel 
gear  cutters,  flat  and 
twisted  drills,  etc.,  you'll 
find  it  gives  excellent  ser- 
vice, always.  Dreadnought 
High  Speed  Steel  does  not  re- 
quire "fussy"  heat  treatments, 
and  therein  lies  one  of  its  great 
advantages — we'll  tell  you  more 
about  this  feature  if  you'll  ask. 
Ask  also  for  the  complete  Halcomb 
catalogue  listing  Dreadnought,  Ketos, 
Halcomb  Chrome  Vanadium,  "L.C.T." 
Alloy  and  other  steels. 


HALCOMB   STEEL  COMPANY 


SYRACUSE 


NEW  YORK 


BRANCHES: 


PHILADELPHIA 


CLEVELAND 


NEW  YORK 
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The  Price  you  Pay  for  Bunting's  Bronze  Bushings  and 
Bearings  (Patented)  does  not  include  the  Cost  of  Pat- 
terns or  Material  Lost  through  Defective  Workmanship 

The  practice  of  making  your  own  bushings  and  bearings  is  expensive 
when  you  consider  the  cost  of  patterns,  the  waste  of  material  through 
defective  castings,  the  chances  of  inaccurate  results  and  the  amount 
of  skilled  labor  necessary  to  produce  the  bushing  or  bearing  you  want. 

You  can  buy  Bunting's  (Patented)  Bronze  Bushings  and  Bearings  al- 
ready machined  to  size  and  shape.  You  can  save  money  by  using 
them — for  you  pay  only  for  what  you  get — no  patterns,  no  defective 
castings,  no  defective  labor.  You  buy  bearings  or  bushings  ready  to 
assemble — and  save  from  10  per  cent  to  100  per  cent  over  the  cost  of 
the  castings  and  machine  work. 

Ask  us  to  show  what  we  can  save  for   YOU  —  on  the 
bushings  or  bearings    YOU  use. 

THE  BUNTING  BRASS  &  BRONZE  COMPANY 


748  Spencer  Street 


TOLEDO,  OHIO 
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Tool  Steels 
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Pittsburgh  practice  have  made  these 
isteels  the  standards  of  Quality  and  Uni- 
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StdiVVcit  Twin  Gas  Heater 

THIS  HEATER  is  very  efEcient  in  tKe  macKinc 
sKop,  especially  in  tKe  tool-room,  for  temperin?^ 
small  tools,  melting  lead,  babbitt,  etc.,  and  as  a  for^e 
for  li^lit  work.  You  will  also  find  tKis  heater  extremely 
handy,  useful  and  economical  in  your  home.  For  labora- 
tory work  and  wherever  a  blue -flame  burner  is  re- 
quired the  Starrett  Twin  Gas  Heater  has  no  equal. 


Its  efFectiveness  lies  in  its 
scientific  construction. The 
^as  and  air  is  thoroughly 

mixed  for  perfect  combustion 
while  passing  throu^,h  the  de- 
flectors in  base  of  tubes.  The 
tubes  cause  the  flames  to  pene- 
trate each  other  at  cross-an^!,les, 
thus  producing  an  intense  heat, 
free  from  smoke  and  with  no 
waste  of  ^as. 


RETAIL  PRICES 


No. 

100  A 

Burner  only,  without 
base  .... 

$0.75 

No. 

lOOB 

One  Burner  with  bose 

1.00 

No. 

lOOC 

Two  Burners  with  base 

2.00 

No. 

lOOD 

Three   Burners  ^with 

base  .... 

3.00 

No. 

lOCE 

Tool  Holder  only 

.15 

No. 

lOOF 

Dish  Holder       . 

.25 

No. 

lOOG 

Ladle  only 

.25 

No. 

icon 

One  Burner  with  Base, 
Tool  Holder  and  Dish 
Holder 

1.40 

For  .sale  nt  lendinj^  Hnrdwnre  Store.-; 
Send  for  Free  Starrett  Catalog  No.  21- D 


■The  \\\ 


The  L.  S.  Starrett  Co.,  Athol,  Mass. 

;r,-,K.sr  r.K./  ^takers' 

New  York  Chicago 


London 
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Here'sJustWhatYouNeedin  Your  Shop 


FOREIGN  AGENTS: 

C.  W.  Burton,  Griffiths  &:  Co. 
London,  England 

Fenwick  Freres  6C  Co. 
Paris,  France 

F.   G.  Kretschmer  SC  Co. 

Frankfurt  a/M. 

Germany 


Sprocket  or  Gear  Cutting 


Because  it  is  an  all-around  machine  with  a  wide  range  of 
work — capable  of  taking  both  light  and  heavy  cuts.  It  is  so 
well  built  that  it  can  be  used  to  great  advantage  in  place  of 
larger  tools  costing  twice  the  money. 

It  will  handle  all  of  your  small  milling  jobs  and  earn  its  cost 
in  a  short  time  because  there  is  work  constantly  turning  up 
that  can  be  done  on  this  machine. 

The"Whitney  Hand  Milling  Machine 

has  features  which  make  it  a  necessary  tool  for  every  shop 
and  tool  room,  such  as  its  High-Speed  Milling  Attachment. 
This  attachment  permits  the  use  of  end  mills  for  die  sinking, 
profiling,  drilling  and  all  classes  of  light  milling  where  small 
cutters  and  high  speeds  are  necessary. 

The  Jones  &  Lamson  Machine  Co.,  Springfield.  Vt.,  say: 
"Your  milling  machine  is  one  of  the  most  indispensable  tools 
in  our  milling  department  on  account  of  its  adaptability  to 
many  uses." 

Simply  drop  a  postal  for  details 

THE  WHITNEY  MFG.  CO. 

HARTFORD  CONN.,  U.S.A. 

CHAINS— KEYS -HAND  MILLING  MACHINES 
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GOLD 
MEDAL 


"SHELBY"  Seamless  Steel  Tubing 
was  awarded  the  Grand  Prize  at 
the  Panania-racifio  International 
Exposition,  San  Francisco,  Cal.. 
1915.  Only  one  GRAND  PRIZE 
was  awarded  to  each  class  of  prod- 
ucts exhibited.  While  there  were 
Medals  of  Honor,  Gold.  Silver  or 
Bronze,  given  to  each  separate 
class  of  materials,  there  was  only 
one  GRAND  PRIZE,  and  that  wa8 
awarded  to  "SHELBY"  Seamless 
Steel  Tubing,  "as  representing  the 
highest   (levelopniont    of   the   art." 


Write  today 
for  a  copy  of 
•NATIONAL" 
Bulletin 
Number  17 


"The 

Manufacture 
and  Use  of 
•SHELBY' 
Seamless 
Steel  Tubing" 


NATIONAL  TUBE  COMPANY 

General  Sales  Offices;  PIITSBURGH. 


'♦  **tcJfie  Summit  Oofvnr  tfie  Uciffii 


154 


MACHINERY 


August,  1916 


Immediate  Delivery 

On  One  Machine  as  Below  from  Stock— 
And  One  Per  Week 

Cost   of  Production   and  Repairs    Considered,    this 
is   the   cheapest   tool   there  is 


FRONT    VIEW    GORTON    NO.    2-B    HEAVY    DUTY    CUTTINGOFF    MACHINE— 

Capacity  6  inch  Rounds  or  Less;  5-inch  Squares  or  Less.  Photo  shows  Standard 
Equipment  20  H.P.  2.1  Variable  Speed  Motor,  as  motor  is  preferably  connected 
with  6"  endless  belt  with  provision  for  taking  out  slack.  Any  make  motor  may  be 
quickly   installed   by   the   purchaser. 


Net  Weight  Complete  • 
Code  Word  (Complete 


ith  Power  Stock  Clamp  but  without  motor,  21,000  pounds. 
s  shown  but  without  motor)   Kroudslag'cr. 
(Special  Catalog  on  request.) 


No.  2-B  Gorton  Heavy  Duty  Cutting-Off  Machine 


DECIDEDLY,  this  is  the  only  machine  for  shrapnel 
and  shell  work.  Cost  of  production  and  repairs 
considered,  this  is  the  cheapest  tool  of  its  kind 
there  is  It  is  built  by  a  firm  which  has  as  its  head 
one  of  the  most  capable  machine  and  tool  designers 
In  the  country.  The  product  of  this  shop  has  an  envi- 
able record  during  the  past  decade  for  actual  per- 
formances and  economy  of  operation.  The  very 
appearance  of  each  machine  shows  its  inherent 
strength. 

First  cost  is  lost  in  the  record  of  this  machine's  out- 
put. Compared  with  any  other  method  this  machine 
has  actually  paid  for  itself  seven  or  eight  times  dur- 
ing an  IS-month  contract. 

This  one  of  a  battery  of  four  machines  in  the  AUis- 
Chalmers  Mfg.  Co.'s  plant  at  Milwaukee,  Wis.,  is  cut- 
ting 3 — 3'/4-in.  bars  30  ft.  long  of  finished  shell  steel 
Into  shell  billets  all  day  long.  Minimum  production 
BO  billets  per  hour  for  each  machine.  It  is  freelv 
admitted  by  those  "who  know,"  the  company  couldn't 
get  out  their  contract  without  using  these  machines. 
In  Canada  at  the  Dominion  Iron  &  Steel  Co.'s  plant  at 
Montreal,    a    battery    of    seven    of    these    machines    are 


producing  every  22  working  hours  (two  shifts)  be- 
tween S.OOO  and  9,000  billets  of  finished  shell  steel. 
To  show  graphically  the  difference  between  cutting 
finished  shell  steel  and  ordinary  open-hearth  steel  this 
same  battery  would  cut  15,000  billets  per  day. 

Approximate  cost  per  100  blanks.  $1.60  to  $1.65.  Mark 
you.  this  includes  all  labor  cost  of  handling:  the  bars, 
placing  in  machines,  cutting  off.  removing  burrs. 
marking  and  loading  onto  cars.  In  other  words,  $1.60 
to  $1.65  represents  the  actual  cost  from  bar  to  car. 
Each  machine  in  the  Allis-Chalmers  plant  has  an  air 
pusher  that  automatically  feeds  the  30-ft.  bar  to  the 
cutter.     This  reduces  labor  cost. 

A  Gorton  Cutting-Off  Machine  will  prolong  the  life  of 
the  High-Speed  Tool  Steel  Cutters  because  the  design 
of  the  machine  is  such  that  there  is  positively  no 
vibration,  and  even  where  operating  at  full  speed, 
absolutely  no  chattering.  The  blade  will  not  shake 
or  deflect  a  hair's  breadth  from  its  true  position. 

When  cutting  6V2-in.  round  finished  shell  steel  the 
production  is  550  per  22  hours'  work,  while  the  same 
machine  on  ordinary  open-hearth  steel  would  double 
the  output — 1100  billets. 


Prompt— 6' J  rounds  or  less  machines,  one  each  week— 13-in.  machines,  one  every  30  days.  These 
machines  will  operate  successfully  24  hours,  day  in  and  day  out,  and  yet  keep  out  of  the  repair 
shop.     Send  for  illustrated  descriptive  catalogue  — FREE  for  the  asking— no  obligation  incurred. 


Manufacturers  Engraving 
Machines  and  Fine  Ma- 
chine Tools  of  all  kinds. 
Large  stock  standard  size 
H.S.  Steel  Cutters  al- 
ways on   hand. 


Geo.  Gorton  Machine  Co. 

Racine,  Wisconsin,  U.S.A. 

CABLE     ADDRESS— GORTON— RACINE. 


Use  A.  B.  C.  Code  (4th 
Edition)  or  Western 
Union  Code  (Universal 
Edition).  Prompt  atten- 
tion  given   all    inquiries. 
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(westinghouseA 
electric    j^ 


An  Extraordinary 
Motor  Installation 

The  above  picture  shows  a  modern  plant  where  Westinghouse  Type 
SK  Motors  and  Type  C  Automatic  Control  play  a  leading  part  in' se- 
curing this  ideal  plant  arrangement. 

259  Westinghouse  Type  SK  Motors 

are  installed  driving  machine  tools.  A  total  absence  of  belts  speaks 
for  individual  motor  drive — increased  production;  no  transmission 
losses;  less  power  cost;  no  delays  due  to  lineshaft  failure;  better 
work,  due  to  cleaner  and  brighter  plant  conditions — all  these  are  rea- 
sons why  you  should  specify  Westinghouse  Type  SK  Motors  for  vour 
machine  tools. 

Westinghouse  Type  C  Automatic 
Controllers 

are  mounted  on  headstock  of  the   lathes.    The  control  is  within  easy 
reach  of  the  operator.    All  movements  of  the  lathe  are  under  his  com- 
plete control.    A  push  button  starts  and  stops  the  motor. 
Westinghouse  Type  C  Automatic  Control  is  simple,  reli- 
able and  easy  to  operate,  and,  together  with  Westing- 
house Type  SK  Motors,  makes  a  winning  combination. 

Westinghouse  Electric  & 
Manufacturing  Co. 


East  Pittsburgh,  Pa. 


Stnd  for  Booh  3042. 
containing  the  story 
of  Motor- Driven  Ma- 
chine   Toots. 


Westinghouse 
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II .Which  Meets  Yourm 

Requirements  ? 

Moisture  Resisting 
Moisture  Proof 
Weather  Proof 
Splash  Proof 
Acid  Proof 
Dust  Proof 
Gas  Proof 
Explosion  Proof 
for  Powder  Mills,  etc. 


G-E  Control 
Resists  Moisture 

A  G-E  Automatic  Compensator  con- 
trols a  motor-driven  pump  at  the  East 
Deerfield  pumping  plant  of  the  Boston 
&  Maine  R.  R. 

During  a  recent  flood  this  outfit  ran 
under  water  for  an  hour  before  the 
switch  was  opened. 

The  panel  and  motor  were  under  water 
a  total  of  approximately  five  hours, 
then  they  were  taken  out  and  baked  for 
about  eight  hours.  The  equipment  was 
then  put  back  in  service  and  is  now 
operating  satisfactorily. 

This  severe  treatment  of  G-E  equip- 
ment is  not  usual.  It  is  merely  cited  as 
one  of  the  many  cases  where  G-E  mois- 
ture-resisting treatment  has  shown  its 
value. 

This  treatment  is  now  a  standard  with 
all  G-E  motor  control.  It  gives  longer 
life  to  the  insulation  and  protects  it 
from  accidental  shorts  due  to  moisture. 


G-E  Motor  Control  can  be  furnished  to  meet  any  of  the  above 
specifications.     Ask  our  nearest  office. 


General  Electric  Company 


Hirmiiigliam,  Aln. 
lioston,  Mass. 
HulTiUo.  N.  y. 
ruittf.  Mont. 
CharK'slou.  W.  Va. 
Charlotte.  N.  0. 
(')iattaiiooga,    U'eim. 
ChicaKO.  III. 
Cincinnati,  Ohio 


Clovoliu 

I'olnnilii 

Da.vton. 

Denver, 

I>cs  Moi 

Duluth, 

Kluiii 

Kpie,  Pa. 

Fort  Wa.vne.  Ind. 

Hartford,  Conn. 

Indianapolis,  liid. 


General  Office:  Schenectady,  N.  Y. 
ADDRESS        NEAREST       OFFICE 


N,  Y. 


Jacksonville,  Fla. 
Joplin,  Mo. 
Kansas   Cit.v,    Mo. 
Knoxville.  Tenn. 
Los  Angeles,  Cal, 


l.onisTille,   K.T. 
Memphis,   T*nn. 
Milwaukee,  Wis. 
-Minneapolis.    Minn. 
Nashville,  Tenn. 


Now  Haven,  Conn. 
New  Orleans.  La. 
New  York.   N.  T. 
Niagara  Falls,  N. 
Omaha,  Nob. 
Pliiladelphla.    Pa. 
Pittsburgh,   Pa. 
Portland,  Ore. 
Providence,    R,   I. 
Kichmond,  Va. 
Rochester,  N.  T. 


St.    Lo 


Mo. 


Salt  Lake  City.  Utal 
San   Francisco.   Cal. 
Schenectady.  N.  X. 
Seattle,  Wash. 
Spokane.    Wash. 
SprlngBeld.  Mass. 
Syracuse,    N.  T. 
Toledo.  Ohio 
Washington,  P.  C. 
Toungstown,  Ohio 


For  Michigan  business  refer   to  General   Electric   Company  of  Michigan,   Petroit. 

For  Texas.    Oklahoma   and   Arizona   business  refer  to  Southwest  General  Electric  Company  (formerlv  Hobson  Electric  Co.),  Dallas,  El  Paso, 

Houston  and  Otlahoma  City.     For  Canadian  business  refer  to  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Ont. 
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YcffSir.Thai 
Grinder  Mokos 
30,000  RPM 


T 


HE  Big  Chief  was  skeptical  until  he  saw  the  DL'MORE  Grinder 
at  work,  then  he  was  convinced  that  3(),()00  R.P.M.  was  not  a 
dream  but  a  fact.      He  watched  one  of  the 

tt^Vt^^^^V%C    PORTABLE    ELECTRIC 

llUflVKC  GRINDERS 


at   work   for   a   moment   and   asked:    "Direct  or  alternating! 
replied  the  superintendent,  "it  has  a   universal  motor." 


"Both," 


"And  it  is  dynamically  balanced.  That 
means  durability  and  accurate  work.  It's  a 
world  beater,"  he  continued.  "Our  men  find 
a  dozen  uses  for  the  DUMORE  every  day. 
It  weighs  only  17  pounds  and  they  carry  it 
from  one  job  to  another.  It  grinds  cutters 
right  on  the  miller — no  need  to  tear  down 
and  set  up  again — sonie  time-saver." 

"Yes  sir,  the  DUMORE  does  all  kinds  of 


grinding;  longitudinal,  cylindrical,  external 
and  internal.  It  saves  so  much  time — and 
you  know  what  time  means  to  us,  particu- 
larly just  now.  I  don't  know  how  we  ever 
got  along  without  it." 

That's  what  you  will  say.  too.  when  you  have 
put  a  DUIMORE  on  the  job.  Let  us  ship  you 
one  on  approval — try  it  on  your  own  work. 
Order  now — quick  deliveries. 


WISCONSIN  ELECTRIC  COMPANY 


1408  DUMORE  BLDG. 


RACINE,  WIS^  U.  S.  A. 
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"HISEY" 

ELECTRIC 
INTERNAL 
GRINDERS 

MADE  IN  2  SIZES 

Internal  Grinding  Speeds  10,000  R.P.M. 
—6,000  R.P.M. 

External  Grinding  Speeds  4,500  R.P.M. 
—3,000  R.P.M. 

Slower  speeds  with  increased 
power  for  carrying  larger  inter- 
nal grinding  wheels  can  be  ob- 
tained by  changingsizeof  pulley. 

A  portable  electric  grinder  for  internal  and  external  work  operating  at  effective  grinding  speed  for 
the  most  accurate  requirements.  The  rear-end  bearings  are  imported  self -aligning  types  by  means  of 
which  either  shaft  will  always  assume  its  natural  position  after  any  adjustment  is  made  on  the 
bronze  wheel-end  bearings.  Adjustments  are  made  from  the  outside  of  the  housing  without  re- 
moving a  single  part  of  the  machine  or  the  grinding  wheel. 

Most  complete  line  of  Hand  and  Breast  Drills,  Radial  Drills,  Sensitive  Bench  Drills,  Aerial 
Grinders,   Buffers,   Bench  and  Pedestal  Grinders,     Angle    Plate    and    Surface    Grinders. 

THE  HISEY-WOLF  MACHINE  CO.,  Cincinnati,  O. 

New  York  Office,  50  Church  Street 


We  Make  Small  Motors  Only 

Emerson  Electric  Motors 

2  Horse  Power  and  Smaller 


Physically    interchangeable    motors — ^impor- 
tant dimensions  the  same — for  A.  C.  and  D.  C. 

A  large  modern  factory  making  small  sizes 
exclusively. 

A  hundred  types  in  stock.     Special  types  de- 
veloped when  needed. 

We  supply  motors  to  many  well-known  manu- 
facturers of  motor-driven  machines. 

Is  your  source  of  supply  all  you  could  desire? 

The  Emerson  Electric  Mfg.  Co.,  Inc. 


2032  Washington  Ave. 

53  Church  Street.  Ne» 


St.  Louis,  Mo. 

rk  City 


Quality  Portable  Electric  Drills  and  Grinders 


UNIVERSAL  DRILLS  AND  GRINDERS 

Operate  on  both  A.  C.  and  D.  C. 

I  Cincinnati,  Ohio 

NVw  ^ck  Offic 


STandarG' 


ELECTRIC  TOOL  CO. 


1328    Broodwjy 


TRAYLOR 

Single    Purpose   Shell   Machinery 

THE  BEST  FOR  BAND  TURNING 
AND   -WAVING   AND   GROOVING 

TRAYLOR  E.  &  M.  CO.,  AUentown,  Pa.,  U.S.A. 
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Willey"  Portable 
Electric  Drill 

I'-urule,    fast,   (luraljlfc.      Ileafly 

jr    use   on    the    instatil.      Takes 

power    from    any    lamp    socket. 

(livldually     driven     tools     save 

mon»->'.      Ket   us  show  you. 

Wrilf  for  new  catalog    No.   26 


JamesClark,  Jr.,  Electric 
Company,  Incorporated 

522  W.  Main  St.,  Louisville,  Ky. 

BEAJJCHES: 


York,    .v.    V. 


Reduce  Production  Costs  By 

ELECTRIC   ARC   WELDING 


Kli'Ctrlc  Arc  Welding  ellmlnaten 
tilt*  lutiiH.>H  of  the  nerap  bfap. 
.Nh-tal  can  bo  aildi-a  tu  faulty 
>  ;iHtlues.  blowhoU'M  1)Up(1  In.  liiKs 
:iti(I  jmrtK  a(]ilo4)  an<l  low  Hiwtn 
I'lillt  ii|>.  I-'iirtber,  tlierc  1«  a)*tK>- 
liitfly  no  iM'tter,  quicker  or 
<  lit'uper  nii'ttiod  of  niaklnj;  ni>. 
iisfteniblluf;  nntl  repntrtug  artlfli-n 
•  >r  Iron  anil  stefl,  caHtinKs  or 
r'>rKlngs.  plplii);,  ctr.  Wt'Mini:  \n 
-lone  niiicli  more  clieaply  with  a 
r  &  C  Klectric  Arc  Welder  tliau 
!•>    any  other  niethotl. 


C  Electric  &  Manufacturing  Co. 

Main   Office  and   Works:   Garwood,   N.  J. 

rk  ilil.-nKo  lioston  Phlladelplila 


ro»,jv, 


/ 


4 

'CIRCULAR^MILUNG  SAWSN 

SEMl"-;^mGH  '; 

HIGH    SPEWED  STEEL  / 


FOR    ALL  MAKES  OF    MACHINES 
''L       FOR    ALL  CLASSES    OF  WORK 
<.v  .  lO    TO  30  INCHES 


IN  DIAMETER 


Let  us  Quote  on  Your  Requirements  for 

Circular  and  Slitting  Saws  for  Metal  Cutting 

Tt'li  us  what  you  wish  to  accomplish,  make 
of  machine,  and  give  any  information  of 
value  in  determining  what  will  best  meet 
your  needs.  Now  is  the  time.  We  are  pre- 
l^Tred  to  servo  you. 

QUALITY  SAW  1i  TOOL  WORKS 


SPRINGFIELD 


MASS.,  U.  S.  A. 


I.t.l..    Norfolk    llo\i« 


^"^.- 


Do  Superior  Welding 

Compact,  complete;  ready  for  any  work,  however  difflcult; 
yet  easy  to  understand,  easy  to  operate;  dependable,  eco- 
nomical—you get  in  the  Searchlight  Welder  and  Cutter  the 
most  sailMfactory  of  oxy-acetylene  outfits  for  all  machinery 

ropair.'i  and  nianufacluriiig  work. 


Others  ask  $100  for  similar  eq 

Searchlight  Price 


uipment    ^  ^  ^ 

e  .  .  ^00 


You  can't  liuy  ii  .similar  oulflt  for  anything  like  this  price. 
You    can't    afford    to    risk    your    money    In    a    cheaper    outfit. 

Searchlight  Service  for  use  with  Searchlight  equipment  can- 
not be  surpassed.  It  Is  complete,  lasting,  satisfactory. 
Searchlight  gas  Is  the  i>urest  and  driest  obtainable.  It  means 
the  greatest  economy  in  operation  and  the  very  beat  results. 

No  welding  or  cutting  Jobs  too  difficult  for  Searchlight  equip- 
ment. It  Is  so  easy  to  turn  out  first-class  work  with  It  that 
you  will  regret  you  did  not  know  about  it  long  ago. 

Send  today  for  catalog. 

SEARCHLIGHT  COMPANY 


-l^O    Kiirppn    Itiiildiiiii 


cnic.v«;<).  I',  s.  a. 


Unequaled 
Electrical  and 
Mechanical 
Performance  for 
Machine  Tool 
Applications. 


Send  for  Bulle 


ECK  DYNAMO  &  MOTOR  CO..  BeUeville.  N.  J. 


UNION 
TOOL  COMPANY 


VI 


2'^ANCE.MASSA)ii; 


Writ,  for 
our  New  Catalog 


ECK  "HIGH-GRADE"  MOTORS  I 

WITH  COMMUTATINC  POLES  AND  SELF  ALIGNING  BALL  BEARINGS  | 

Sizes  40  H.  P.  | 

and  Smaller.  = 


,Vo.  1000  B     i 


NEW  *'UNION''  TOOLS 

Temprrrd  Stcrl  Rulrt.  Combination  Squ«r».  Hack  S>w  Fr.me>.  Krr 
S«l  Ruir  Block..  Thlcknru  Cuur..  Quick  Adju.lini  C>llp«r..  .nd 
our  new  Adjustable  Borinu  TooU  have  been  reienlljr  added  to  the 
"Union"  li>tof  machinifta'  guaranteed  looU. 
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"If  I  owned  the  only  copy  in  the 
world  there  wouldn't  be  money 
enough  to  buy  it  from  me." 


What  Does  This  Book 

Contain  ? 

Isn't  that  what  you  want  to 
know  about  a  new  book  that 
you  are  asked  to  buy?  We 
answer  for  Machinery's 
Handbook,  and  this  is  what  it 
contains :  It  contains  a  com- 
plete treatise  on  gearing,  spur, 
bevel,  worm  and  spiral;  a 
complete  handbook  on  tool- 
making;  it  contains  in  con- 
densed form  all  of  the  most 
up-to-date,  available  informa- 
tion on  automatic  screw- 
machine  work,  and  complete 
logarithmic  tables  as  well  as 
complete  tables  of  angular 
functions  for  the  solution  of 
triangles.  This  Handbook 
comprises  a  condensed  text- 
book on  practical  mathe- 
matics required  in  ordinary 
machine  construction  and 
shop  practice,  with  all  the 
necessary  rules  and  formulas 
in  mechanics  arranged  in  the 
most  convenient  and  compact 
manner.  It  has  a  section  on 
the  strength  of  materials, 
handled,  not  as  it  usually  is 
handled,  in  a  highly  theo- 
retical manner,  but  in  a  prac- 
tical manner  which  will  ap- 
peal especially  to  the  machine 
designer  and  the  shop   man. 

This  Handbook  is  notable  for 
the  information  it  furnishes 
which  cannot  be  found  in 
other  handbooks  because  it  is 
exceedingly  difficult  to  obtain. 


^s«^,^<r 


974  PUNCHES   AND  DIES 

PUNC  HES  —  DIES  —  PRESS  WORK 

Clearance  between  Punches  and  Dies. — The  amount  of  clearance  between 
a  punch  and  die  for  blanking  and  perforating,  or  the  difference  between  the  size 
of  the  punch  and  die  opening,  is  governed  largely  by  the  thickness  of  the  stock  to  be 
operated  upon.  For  thin  material  such  as  tin,  for  e.iample,  the  pimch  should 
be  a  close  sliding  fit,  as,  otherwise,  the  punching  will  have  ragged  edges,  but  for 
heavier  stock  there  should  be  some  clearance,  the  amount  depending  upon  the  thick- 
ness of  the  material.  The  clearance  between  the  punch  and  die  when  working 
heavy  material  lessens  the  danger  of  breaking  the  punch,  and  reduces  the  pressure 
required  for  the  punching  operation.  To  obtain  the  clearance  between  the  punch 
and  die,  divide  the  thickness  of  the  stock  by  a  number  or  constant  selected  according 
to  the  following  rules  which  apply  to  different  materials:  For  soft  steel  and  brass, 
divide  the  thickness  of  the  stock  by  the  constant  20;  for  medium  rolled  steel, 
divide  by  16;  for  hard  rolled  steel,  divide  by  14. 

Example:  What  would  be  the  clearance  between  a  punch  and  die  to  be  used  for 
perforating  or  blanking  soft  steel  0.050  inch  thick? 


T 


Thickness  of  stock      0.050 


0.0025  inch. 


Whether  this  clearance  is  deducted  from  the  diameter  of  the  punch  or  added  to 
the  diameter  of  the  die  depends  upon  the  nature  of  the  work.    If  a  blank  of  given 


Clearances 

Between  Punches  and  Dies  for  Different  Materials 

Clearance,  Inches 

Thickness 
of  Stock, 

Clearance.  Inches 

of  Stock, 

Brass, 

Medium 

Hard 

Brass, 

Medium 

Hard 

Inches 

Soft 

Rolled 

Rolled 

Inches 

Soft 

Rolled 

Rolled 

Steel 

Steel 

Steel 

Steel 

Steel 

Steel 

o.oio 

o.ooos 

0.0006 

0.0007 

o.r2o 

0.006s 

0,0072 

0.00S4 

0 

020 

0 

0010 

0.0012 

0.0014 

0.140 

0 

0075 

0.0084 

0 

0093 

0 

030 

0 

0015 

0.0018 

0.0021 

0.160 

0 

0085 

0 

0096 

0 

0112 

0 

040 

0 

0020 

0.0024 

0.002S 

0.180 

0 

009s 

0 

0108 

0 

0126 

0 

050 

0 

0025 

0.0030 

0.003s 

0.200 

0 

oios 

0 

0120 

0 

0140 

0 

obo 

0 

0030 

0.0036 

0.0042 

0.220 

0 

0115 

0 

0132 

0 

0164 

0 

070 

0 

003  s 

0.0042 

0.0049 

0.240 

0 

0125 

0 

0144 

0 

0178 

0 

080 

0 

0045 

0.0048 

0.0056 

0.260 

0 

0135 

0 

0:56 

0 

0192 

0 

090 

0 

0050 

0.0054 

0.0063 

0.280 

0 

0145 

0 

0168 

0 

0206 

° 

100 

0 

00s  5 

0.0060 

0.0070 

0.300 

° 

0135 

0 

0178 

0 

0220 

size  is  required,  the  die  is  made  to  that  size  and  the  punch  is  made  smaller.  In- 
versely, when  holes  of  a  given  size  are  required,  the  punch  is  made  to  correspond 
with  the  diameter  wanted  and  the  die  is  made  larger,  'therefore,  for  blanking  to 
a  given  size,  the  clearance  is  deducted  from  the  diameter  of  the  punch,  and  for 
perforating,  the  clearance  is  added  to  the  diameter  of  the  die.  To  illustrate, 
suppose  we  want  to  blank  hard  rolled  steel  having  a  thickness  of  0.0625  inch  (No. 
16  gage)  to  a  diameter  of  i  inch.    What  would  be  the  sizes  for  the  punch  and  die? 

The  clearance  equals  — — ^  =  0.0044  inch.    As  this  is  a  blanking  operation,  the 

14 
die  is  made  i  inch,  and  the  punch  diameter  equals  i  —  0.0044  =  0.9956  inch. 


No  money  required  with  order. 

Machinery's 

More  than  forty-three  thousand  copies 

1400  pages  of  solid,  authentic,  mechanical 

Price,   $5.00    —    Parcel 


Auefust,   1916 
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Angular  Clearance  for  Dies.  —  The  amount  of  angular  clearance  ordinarily 
given  a  blanking  die  varies  from  one  to  two  degrees,  although  dies  that  are  to  be 
used  for  producing  a  comparatively  small  number  of  blanks  are  sometimes  given  a 
clearance  angle  of  four  or  five  degrees  to  facilitate  making  the  die  quickly.  When 
a  large  number  of  blanks  are  required,  a  clearance  of  about  one  degree  is  ubed. 
There  are  two  methods  of  giving  clearance  to  dies:  In  one  case  the  clearance  extendi 
to  the  top  face  of  the  die;  in  the  other,  there  is  a  space  about  Vs  inch  below  the 
cutting  edge  which  is  left  practically  straight,  or  having  a  very  small  amount  of 
clearance.  For  very  soft  metal,  such  as  soft,  thin  brass,  the  first  method  is  employed, 
but  for  harder  material,  such  as  hard  brass,  steel,  etc.,  it  is  better  to  have  a  verj' 
shallow  clearance  for  a  short  distance  below  the  cutting  edge.  When  a  die  is  made  in 
this  way,  thousands  of  blanks  can  be  cut  with  little  variation  in  their  size,  as  grinding 
the  die  face  will  not  enlarge  the  hole  to  any  appreciable  e.'itent. 

Lubricants  for  Press  Work.  —  Dies  are  often  run  without  lubrication,  but 
they  will  last  longer  if  oiled  slightly.  The  oil  is  applied  to  the  stock  cither  from  a 
saturated  felt-roller,  brush  or  pad,  or  by  coating  one  sheet  thickly  and  then  feeding 
it  through  the  rolls.  By  the  latter  method,  the  rolls  arc  coated  with  sufficient 
lubricant  for  a  number  of  sheets,  and  a  very  thin  coat  is  applied  to  the  material 
so  that  the  work  does  not  have  to  be  cleaned,  as  is  sometimes  necessary  when  a 
felt-roller  or  pad  is  used.  Lard  or  sperm  oil  is  used  when  punching  iron,  steel  or 
copper.  For  drawing  steel,  the  following  mijcture  is  recommended:  ss  per  cent 
flaked  graphite;  25  per  cent  beef  tallow;  and  50  per  cent  lard  oil.  This  mixture 
should  be  heated  and  the  work  dipped  into  it.  Oildag  mixed  with  heavy  grease 
is  also  used  for  steel,  and  a  thin  mixture  of  grease  (preferably  tallow)  and  white 
lead  has  proved  satisfactory.  The  following  compound  is  also  used  for  drawing 
sheet  steel  of  a  mild  grade:  Mix  one  pound  of  white  lead,  one  quart  of  fish  oil, 
three  ounces  of  black  lead,  and  one  pint  of  water.  These  ingredients  should  be 
boiled  until  thoroughly  mixed.  For  working  brass  or  copper,  a  solution  composed  of 
IS  pounds  of  Fuller's  soap  to  a  barrel  of  hot  water  (used  hot),  or  any  soap  strong 
in  rosin  or  potash,  is  cheaper  and  cleaner  than  oil.  The  stock  should  pass  through 
a  tank  filled  with  this  solution  before  entering  the  dies.  For  cutting  aluminum,  use 
kerosene,  and  for  drawing  aluminum,  use  vaseline  of  a  cheap  grade.  Lard  oil 
is  also  applied  to  aluminum  when  drawing  deep  shells.  Aluminum  should  never  be 
worked  without  a  lubricant.  For  many  classes  of  die  work,  no  lubricant  is  required, 
especially  when  the  metal  is  of  a  "greasy"  nature,  hke  tin  plate,  for  instance. 

Annealing  Drawn  Shells.  —  When  drawing  steel,  iron,  brass  or  copper,  anneal- 
ing is  necessary  after  two  or  three  draws  have  been  made,  as  the  metal  is  hardened 
by  the  drawing  process.  For  steel  and  brass,  anneal  between  every  other  reduction, 
at  least.  Tin  plate  or  stock  that  cannot  be  annealed  without  spoiling  the  finish 
must  ordinarily  be  drawn  to  size  in  one  or  two  operations.  Aluminum  can  be  drawn 
deeper  and  with  less  annealing  than  the  other  commercial  metals,  provided  the 
proper  grade  is  used.  In  case  it  is  necessary  to  anneal  aluminum,  this  can  be  done 
by  heating  it  in  a  muffle  furnace,  care  being  taken  to  sec  that  the  temperature  does 
not  exceed  700  degrees  F. 

Drawing  Brass.  —  When  drawing  brass  shells  or  cup-shaped  articles,  it  is  usually 
possible  to  make  the  depth  of  the  first  draw  equal  to  the  diameter  of  the  shell.  By 
heating  brass  to  a  temperature  just  below  what  would  show  a  dull  red  in  a  dark 
room,  it  is  possible  to  draw  difficult  shapes,  otherwise  almost  impossible,  and  to  get 
shapes  with  square  corners. 

Drawing  Rectangular  Shapes.  —  When  square  or  rectangular  shapes  are  to  be 
drawn,  the  radius  of  the  corners  should  be  as  large  as  possible,  because  it  is  in  the 
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old  and  sales  steadily  increasing. 

lata.    An  indispensable  work 

ost  Charges  Prepaid 


This  book  knows  more  than  any 
ten  thousand  Engineers  know— it 
contains  all  that  the  whole  race 
knows    on   the   subjects    it    covers. 


It  gives  you,  for  example,  com- 
plete information  on  such  sub- 
jects as  speeds  and  feeds  of  ma- 
chine tools,  forcing,  shrinkage 
and  driving  fits,  broaching,  auto- 
genous welding,  hardening,  tem- 
pering, etc. ;  and  on  all  these  sub- 
jects the  information  given  is 
of  the  definite  and  specific  char- 
acter for  which  M.achi.nery  it- 
self is  noted.  The  new  Hand- 
book gives  dimensions  and  illus- 
trations of  hundreds  of  parts 
that  enter  into  machine  construc- 
tion, and  information  on  all  the 
important  branches  of  machine 
design  and  shop  practice.  In  a 
sense,  it  has  taken  one  hundred 
years  to  make  this  book  possi- 
ble, and  it  took  Machinery 
twenty  years  to  compile  the  data 
which  it  contains.  All  these 
data  have  been  carefully  re- 
vised, amplified  wherever  neces- 
sary, and  verified  with  extreme 
care  in  order  to  insure  accuracy. 
It  has  been  Machinery's  aim 
to  make  this  not  only  a  great 
handbook  for  the  mechanical 
trades  the  journal  repre- 
sents, but  to  make  it  the 
most  useful  handbook 
that  has  ever  been 
made  for  any 
trade  or  pro- 
fession. 
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New  Department  lor  the  Manulactme  of 
Motor  Truck  Tire  Bases 


The   Standard   Welding     ] 
Company 

Edgewater  Park  ,  CLEVELAND 

New  York  Chicago  Indianapolis  Detroit      .  ^ 
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Ask  the  Man -on -the -Job 

The  advice  of  the 
practical  man  is 
always    valuable. 


4  SK  the  man  "on-the-job." 
/-\  The  man  who  operates  the 
furnace  knows  whether  it 
is  easy  to  control,  whether  it  can 
be  accurately  regulated,  whether 
it  stays  in  order  or  requires  fre- 
quent repairs  or  adjustments. 
His  advice  is  worth  having.  Ask 
the  man  who  has  operated  any 
one  of  the  seventy-five 


RANKFORT 

INDUSTRIAL 

FURNACES 


whether  they  turn  out  the  work  easily, 
steadily,  and  up  to  the  standard.  The 
answer  is  based  on  the  fact  that  the  en- 
gineers who  design  Frankfort  Fur- 
naces are  men  who  could  go  into  your 
plant,  take  off  their  coats  and  solve  your 
heating-treating  problem  for  you.  They 
know  what  you  are  up  against  and  plan 
accordingly.  Would  a  copy  of  our  5Jt- 
paye  cataloy  7-C  interest  you?  It  will 
be  gladly  seut  on  request. 

The  Strong,  Carlisle  &  Hammond  Co. 

Frankfort  Avenue 


FRANKFORT  No.  200, 
Triple  Heating,  Lead- 
Hardening    Furnace, 

Prc-Hcatm<i  Rack,  (600  }, 
first  bath,  (900°),  final  bath 
d.iOO').  Separate  burn- 
ers give  control  over  tem- 
peratures of  individual 
baths. 

Full  details  on  request. 


54  Interesting  pages 
on  Heat  •  Treating 
Oevlcet,  yours  on 
req  uest  —  Catalog 
7.C. 


CLEVELAND,  OHIO    # 


rieasc  seiul  complolc   furnace 


BRANCHES 

ChicaKO 
Philadelphia 


Detroit 
Pittsburgh 
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Carbon 
electrode  fjS 
used  for    \ 

cutting       ^ 
or  heavy 

current 

welding 


#  *  • 


1^ 


>     i>      t»      41     ^  ^ 


*m^% 


Metal 
electrode 
builds  up 

or  fills 
cavities 

when 
welding 


Light  portions  show   welded    tube   ends  in   locomotive 


BENEiVTH  the  C  &  0  locomotive  illustrated  above,  which  has 
welded  seams  and  flue  sheets,  is  shown  a  partly  completed  loco- 
motive flue  sheet.  The  light  portions  show  flue  ends  which  have 
been  welded  by  a  G-E  arc  welding  outfit,  one  type  of  which,  used  by  the 
American  Locomotive  Company,  is  shown  at  the  bottom  of  this  page. 
This  welder  does  its  own  chipping,  so  work  can  go  on  when  your  chip- 
pers  are  busy  elsewhere.  The  control  of  heat  and  building  of  metal 
possible  with  this  welder  prevents  distortion,  uneven  crystallization 
and  cavities. 

A  G-E  arc  welder  will  repair  worn  or  broken  parts  while  they  are 
in  place. 
Our  nearest  office  will  be  pleased  to  give  you  additional  information. 

General   Electric   Company 

General  Office :  Schenectady,  N.  Y. 


Ci>l 


DUtrlct  Offices  In : 

Phitedelphia^Pa.    AUanta.  Ga.    Cincinnati.  Ohio   VHB'i 

Oflicea  in  all  Large  C 
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QO: 


G}^epiiesvExpi 


^■^    "-fVLADIVOiTpCK 


Does  Russia 
Want  Any  of  the 
Machinery  or 
Tools  YOU 
Make? 


We  can  tell  you.     Ask  Us  — 

R.  Martens  &  Co.,  inc. 


24  State  Street 


New  York  Gitv 


There  is  a  great  trade  opportunity  here  for  the  American 
who  makes  the  machinery,  tools  and  equipment  that 
Russia  wants.  We  have  prepared  a  list.  Send  for  it; 
check  what  you  make  so  that  we  may  help  you  develop 
trade  with  Russia  which  will  offset  any  future  adverse 
market  in  America. 

How? 

We  will  represent  you  in  Russia,  guaranteeing  payment, 
or  we  will  buy  your  product  for  re-sale  in  Russia. 

After  the  war.  we  will  ship  your  goods  direct— in  our 
own  vessels  from  our  own  pier  in  New  York. 

We  will  distribute  in  Russian  industrial  centers,  directly 
through  our  own  branches. 

Do  you  make  what  Russia  wants?  That  is  the  only 
question. 

Send  for  the  list  of  machinery  and  allied  products 
wanted  in  Russia. 


R.  MARTENS  &  COMPANY,  Inc. 


RUSSIA 

Head  Office: 

Potchtamtskaya    II 

PETROGRAD 


Agents— Buyers     Distributors     Shippers  of  American  Machinery  and  Tools  to   Russia 

24  State  Street 
New  York,  U.  S.  A. 


RuMian   Branches: 
Archangel     Moscow 
Baku  Odeua 

Omsk  Vladlvoftock 
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Marnile  Soluble  Cutting  Oil 

Will  reduce  your  operating  costs  50  per  cent. 
This  is  not  guesswork.     It  is  a  positive  fact. 

Marnile  Soluble  Cutting  Oil  is  a  blend  of  high  grade 
Mineral  oil  and  Lard  oil,  prepared  in  such  a  manner 
that  when  mixed  with  water,  in  any  proportion,  forms  a 
perfect  and  lasting,  rich,  creamy,  oily  emulsion. 

Its  advantages  are:  ease  of  preparation,  no  heating  ne- 
cessary, cleanHness,  freedom  from  odor,  w  onderful  cool- 
ing effect,  extremely  low  cost ;  it  w  ill  not  gum,  separate, 
or  corrode,  or  become  rancid. 


A  workable   sample   sent  on  request, 
all  kinds  of  cutting  work. 


A  lubricant  for 


GEORGE  A.  HAWS,  Inc.   -   -   New  York  City 


142-144  FRONT  STREET 


THIS  automatic  chucking  machine 
is  one  of  a  battery  of  eight  that 
runs  twenty-four  hours  a  day 
machining  hot-forged  brass  parts,  one 
of  the  toughest  brass  turning  jobs  in 
the  shop.  In  spite  of  its  being  diffi- 
cult work,  production  is  high,  and, 
what  is  still  better,  it  is  secured  at  the 
minimum  cost  for  tools.  "Cataract 
501"  is  the  reason.  From  the  day 
"Cataract  501"  was  put  in  service  as 
the  cutting  lubricant,  production  in- 
creased and  tools  made  fewer  trips  to 
the  grinding  wheel.  Try  it  out  in 
your  shop  on  hard  jobs,  long  runs  and 
high  speeds. 


We  will  furnish  sample 
free  if  you  will  tell 
us    where    to   send    it. 


CATARAQ  REFINING  & 
MANUFACTURING   CO. 

General  Offices:  BUFFALO 

Plants:     BUFFALO    and     CHICAGO 
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A  Battery  of  Gridley  Automatics 


Countershafts  and  Loose  Pulleys  run  on 

Gurney  Ball  Bearings 

Shut-downs  because  of  counter- 
shaft or  loose  pulley  troubles 
are    absolutely    unknown. 


GURNEY  BALL  BEARING  CO.  ^-■-— ■ 

Conrad   Patent  Uccnscc  ^^1   I  ^^  Ikl  lll^^ 

JAMESTOWN,  NEW  YORK  wUnnCJ 

Chicago,  III.  New  York  City 


.ENDURANCE 
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Ei^ht  chains  in 
operation  driving  generator 


The  power  house 
from  river;  Sub-Station  above. 


i 

i 


i 


Largest  Silent  Chain  Drive  In  The  World,  1914 

This  and  many  other  large  power  chain  drives  described  in 
detail  in  our  Publication  No. 14.     Write  foracopy. 

Morse  Chain  Co.,  General  ornce  a  works  Ithaca.  N.Y. 


191,520  steel  links  of  this  size- were 
required  for  the  eight  chains  composing 
the  above  drive. 

Each  chain  is  2 1  "  wide  by  3 1 .67  '  long.  •  The 
eight  chains  cover  an  area  I  4  by  3 1 .67  feet,  or 
21 "  by  253.36  feet. 

Total  weight  of  eight  chains,  assembled,  2 1  282 
pounds,  of  eight  double  sprockets  43200  pounds. 

Other  information  furnished  on  request. 

Morse  Chain  Co.,  ithaca,  n.  y 
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Too  Long  and  Too  Short 


Here  is  a  milling  machine  drive,  the  center-to-center  dis- 
tance of  which  is  too  long  for  a  practicable  gear  drive,  yet 
too  short  for  a  belt  transmission.  It  is  a  typical  drive  for 
Link-Belt  Silent  Chain — the  transmission  that  is  equally 
good  on  long  or  short  centers. 

Flexible  as  a  Belt.  Positive  as  a  Gear. 

More  efficient  than  either. 


I,iiik-H.-ll    Sil.-iu   Ctialn.M   Krivlng  Brown   &    Sh:iri>e    Mi! 
ri.int   of   Wislern    Klectric   Co.,    Chlcagu 


Link- Belt  Silent  Chain 


in  machine  shop  duty  doesn't  stop  at  convenience  of  ap- 
plication. It  is  efficient  (98.2  per  cent  on  actual  test),  so 
positive  that  it  will  pull  an>i:hing  that  motor  and  machine 
can  carry.    It  cannot  slip. 


Look  for  the  name  on  the  w.ishers;  look  for  the  liners  in  the  Joints. 

The  success  of  Link-Belt  Silent  Chain  is  due  to  its  pat- 
ented Pin-Bushed-Joint  construction — a  round  pin  and 
two  case-hardened  semi-circular  bushings — found  in  no 
other  chain. 

Write    for    Data    Book    yo.    Ijr,     uhirh   shows   how 
to  figure  machine  tool  drives  and  determine  prices. 

Link- Belt  Company 

PHIL.^nELPHI.V  rUKWGO  I  NDI.KN.XPOLIS 

J[SI„J"* ..?•"..- '.'""•.''"4'^  P..rtl.n,l     Mu  Illh   i    Ix,..io7  SU. 

Pjttjburih IBOI    Park    BIdi,  1>cii.m"  ^"r—  =w 

Buffalo ms    EUicott    Squar*  S.n   F-nmcidciv 

n-iSiV^    y,",'    ''«'"'«ll"   Bl.li.                M(V!«  &  OottfricJ  Co.  400  E.   Tblrf  8L 

I.oubrrlIle,  K>..  Frtderirk  Wehl«,  Starka  Bldi.  rbarinttf.  N.  C  .  J  8.  Cothrmn.  Coml  Bk.  BiS. 
S**'"*   5S0   Pint  At«..   S         Tonwta r«n«dUn   Link-Belt  Ca,   Ltl 
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Full  Uniform  Bearing  on  Pulley 

An  enormous  gripping  power  exerted  by  an  expanding 
floating  ring — means  exceptional  efficiency. 

Standard  Countershaft  Clutch 

BA.ECHLB   PATENT 

A  clutch,  simple  in  construction  and  simple  in  opera- 
tion with  very  high  capacity  of  power  transmission. 
Adjustment  is  extremely  simple — the  mere  loosening 
or  tightening  of  a  set  screw  does  the  work. 

STANDARD   PULLEY  COMPANY,  Cincinnati,  Ohio 


Pulleys 

Shafting 

Hangers 

Couplings 

Collars 

Belting 

Complete 

Co 

untershafts 

Send  for  cat 

alog 

giving  further 

detail 

sand 

prices. 

^KAINtiO  Purposes 

ELECTRIC  AND  HAND   POWER 

Case  Standard  Cranes  are  the  result  oi 
thoroughly  tested  ideas  secured  during  many 
years  from  the  best  designing  and  operating 
engineers.  They  are  manufactured  under 
the  most  favorable  conditions  in  a  plant  re- 
cently equipped  at  large  expense  for  this 
particular  purpose.  They  represent  the 
greatest  value  for  price  charged. 

The  Case  Crane  &  Engineering  Co. 

COLUMBUS,  OHIO 


55° 


+    »  =  225 


i 

^^H     In   other  words  this  belt  has 

^     (55    -f-   170)    32.3    per   cent 

INCREASED  PULLING  ARC  due  to 

CLING-SURFACE    TREATMENT 


Without  Cling-Surfa 

These  diagrams  illustrate  nicely  how  Cling-Surface 
first  stops  slip.  This  permits  the  belt  to  be  run 
slack  without  the  necessity  for  tightening.  Hence 
the  greatly  increased  arc  of  belt  contact  as  shown 
above. 

Cling-Surface-treated  belts  become  impervious  to 
moisture  and  steam  and  are  not  dried  out  by  heat. 

The  application  is  very  simple  and  the  cost  only  a 
few  cents  per  belt  per  year. 

Cling       CLING-SURFACE  CO 

■^       iace    1018  Niagara  street  Buffalo  NY 

New  York     Chicago     Denver     Boston 

Memphis        St    Louis        Atlanta 

Toronto    Etc 

London — Thomas    &    Bishop    119125 

Finsbury  Pavement  E  C 

Paris — 74   Rue  des  Ecluses  St  Martin 

Dusseldorf — Stromstrasse   1 
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MANY  employees  dis- 
like to  shift  belts.  The 
result  is  considerable 
power  wasted  through  run- 
ning idle  shafting.  Put 
Moore  &  White  Friction 
Clutches  on  those  machines 
and  each  operator  has  indi- 
vidual control  of  his  machine; 
he  can  stop  it  instantly  in  the 
event  of  accident,  machines 
can  be  operated  in  groups  and 
a  saving  in  the  cost  of  belting 
and  shafting  can  be  effected. 

The  correctness  of  Moore  & 
White  design  and  the  thor- 
oughness of  Moore  &  White 
construction  have  been 
demonstrated  by  years  of  ser- 
vice. Our  Circular  "M"  ivill 
give  all  details. 


The  Moore  &  White  Co. 

Philadelphia,  U.  S.  A. 


Has  your  crane  a  modern  ship-shape  safety 
trolley  like  this?    This  is  our 

"Type  E"  Crane  Trolley 

Made  along  uii-to-the-presiMit  lines  with  all 
features  of  safety  and  ef- 

Tficiency  demanded  by  good 
engineering  practice.  Learn 
more — get  our  catalogs.  We 


ELECTRIC    HOISTS 

Air  Hoists,  Foundry 
Equipment,  etc. 

Northern   Engineering   Works 


6  Chene  Street 


Detroit.  Mich. 


Yes,  That's 
the  Hoist 


that  the  big  railroads  and  machine 
shops  are  buying.  Meeting  the  de- 
mand is  keeping  us  hustling  every  day, 
and  nights  too,  sometimes.     It's  the 

FORD  TRIBLOC 

CHAIN  HOIST 

tln'  lioist  with  steel  parts,  planetary 
Kt;irs  and  the  highest  kind  of  efficiency. 

It's  the  Hoist  that  has  the  famous 
Ford  Loop  Hand  Chain  Guide  that 
keeps  the  chain  from  gagging,  enables 
you  to  operate  it  at  any  angle  and  at 
any  speed  you  may  wish  to. 

The  Loop  Hand  Chain  Guide  makes 
the  Ford  Tribloc  superior  in  both 
speed  and  safety.  We  back  our  faith 
in    it    with   a   five   years'    guarantee. 

Catalogue  ?     Surely.  /^V, 

You  will  be  glad  to  have  it  and  ((i>»(  R 
we    will    be    glad    to    send   it.     \:^>^ 


FORD   CHAIN   BLOCK  & 
MANUFACTURING  CO. 

137  Oxford  Street  PHILADELPHIA,   PA. 
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Daily  Duties  of 
Diamond  Chains 


^iiiiiiiiiiiiniiitiiiiiiiiiiiniifiiirtiiriiiuiiii 


iiiiiiiniiiiiiiiiiiiiiiiiiiiniiiniiniiiiiiiiiiimii>£ 


Cigarette  Making 

The  rated  capacity  of  this  machine  is  over 
250,000  cigarettes  daily — about  ten  each 
second. 

Automatic  operation  at  such  a  rate  of  pro- 
duction requires  exactness  in  every  function. 
Every  possibility  of  variation  or  irregularity 
must  be  overcome. 

In  order  to  assure  positive  operation  of  the 
tobacco  feed  and  the  cutting-off  knives,  the 
United  Cigarette  Machine  Co.,  Ltd.,  has 
adopted  chain  drives  in  place  of  belts. 

A  '/{."  wide  No.  103  Diamond  Block  Chain  replaced  a 
1"  leather  belt  on  the  drive  for  the  cutting-off  knives. 
Chain  transmits  about  %  H.  P.  and  operates  at  a 
speed  of  275  feet  per  minute  over  an  18-tooth  driving 
sprocket  and  a  9-tooth  driven  sprocket. 

The  drive  for  the  automatic  tobacco  feeder  is 
equipped  with  a  %"  wide  No.  155  Diamond  Roller 
Chain  operating  over  a  35-tooth  driving  sprocket  and 
an  IS-tooth  driven  sprocket.  Chain  operates  at  a 
speed  of  525  feet  per  minute  and  transmits  about 
1  H.  P.,  having  replaced  a  2"  leather  belt. 

Diamond  Chain  Drives  assure  positive  opera- 
tion of  the  mechanism  they  control,  and  their 
neatness  and  high  finish  add  materially  to 
the  appearance  of  machinery. 

Would  a  chain  drive  be  an  improvement 
on  your  product  ? 

You  should  become  acquainted  with 
Diamond  Chains — the  correct  Diamond 
Chain  will  afford  you  a  better  drive.  The  co- 
operation of  our  engineers  in  the  solution  of 
driving  problems  is  a  service  we  offer  with- 
out obligation. 

Diamond  Chain  &  Mfg.  Company 

240  W.  Georgia  St.        Indianapolis,  Ind. 


FACTORY  laws  and  the  laws  of  hu- 
manity both  demand  the  quick  stop- 
ping of  lineshafting  in  case  of  acci- 
dent. One  way  to  stop  it  is  to  run  down 
to  the  engine  room  and  have  the  power 
shut  off.  A  better  way  is  to  employ 
Mule-Pull  Friction  Cut-off  Couplings  for 
this  service. 

One  coupling  for  each  room  or  depart- 
ment or  each  lineshaft,  any  way  you 
wish  to  make  the 
separation.  Then, 
when  anything 
does  occur  to  re- 
quire stopping 
the  lineshaft, 
only  the  immedi- 
ate machines  are 
affected  by  the 
shut-down. 


Let  us  tell  you  more 
about  Mule-Pull 
Friction  Couplings 
and  M  u  1  e  -  P  u  1  1 
Clutches.  Write  us. 


(SuAotvnr 

Engineering  Co. 


133  N. Til. rd  Street 
Reading, 


CLUTCHE^S 


i!iac]icisii 

F    M^  DURABILITY    S 

m^-'m            AND 
:.'    YW        SAFETY 

fii                  the  chief  assets  of 

:•:     1 

1    WRIGHT 

m 

HIGH  SPEED              ■ 

TT         i 

iiJ 

HOISTS    I 

are  made   possible  by  the 

STEEL  PARTS 

i 

Write  foT  Catalog  A- 16. 

r 

N       Wright  Mamifacturing  Co. 

/            Usbon             Ohio,  U.  S.  A. 

"  1 

.  ,  .--^ftK! 

-  I 
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SUPREME  IN  ENDURANCE 

Edwin  Harrington,  Son  &  Co.,  Inc. 
Philadelphia,  Pa. 


The  Canton  Portable 
Floor  Crane 

is  a  one-man   tool   for  lifting- 
Jobs  that  usually  require  4  or  5 
men;  is  easily  operated, 
economical,  and  strong- 
ly constructed.     Invalu- 
able   in    large   shops,    a 
necessity  in  smaller  ones. 
Furnished   in  a   variety 
of  styles  and  sizes,  and 
specials  built  for  unusual  re- 
quirements. 

Booklet  E   10  for  morr  information 

THE  CANTON  FOUNDRY  a  MACHINE  CO. 

CANTON.  OHIO,  U.  S.  A. 


TOLEDO  CRANES 

FOR  EVERY  SERVICE 


THey   are   quite 
R.eliable 


The  Toledo  Bridge  ®  Crane  Co. 

2950  Dorr  St.  TOLEDO,  OHIO 


For  All  Parts  of  Your  Plant 

For  Every  Service 

Nothing  Too  Severe 

Hand  Power  or 

Electric— 

D.  C.  and  A.  C. 


CRANES 
HOISTS 


I 


Also 

Track  Systems  and 

Trolleys 

Write  for  catalogues 

Alfred  Box  &  Co. 

Philadelphia,  Pa. 
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SHAW  ELECTRIC  TRAVELING  MONORAIL  HOIST 

For  Factory  Transportation— Runs  on  an  Overhead  "I"  Beam  and  Occupies  No  Floor  Space 
The  SHAW  "F.T."   Monorail  is  DIFFERENT— The  Track-Switch  has  No  Moving  Part. 

Send  for  Bulletin  No,  73 

MANNING,  MAXWELL  &  MOORE,  Inc.,  Shaw  Electric  Crane  Co.  Dept. 

GENERAL  OFFICES:  119  WEST  40th  STREET,  NEW  YORK  CITY 


BRANCH   OFFICES: 


m 


Chicago,  111. 
Cinelimatl,  0. 
Clevcluud,  0. 


Detroit,  Mich. 
Boston,  Mass. 
HiifTalo.  N.  Y. 
Yt.koliama,  Japan 


at.  Ix>uis,  Mo. 

San  Francisco.  Cal. 

.^"attle,  Wash. 


MJ 


Full   Self-Oiling     ^ 
Regulatable,    Sight 


■^      Controlled   Splash 
Feed    Cylinder    Oiling 


Curtis  Compressor 

Efficient  Cooling,  Few  Parts 

Light  Disk  Valves,  Small  Clearances 

No  stuffing  boxes,  shoes,  slides  or 
guides,  less  friction  and  wear,  lower 
maintenance.  Will  run  10  to  15  times 
as  long  with  the  same  amount  of  oil  as 
competing  makes,  yet  will  lubricate  all 
parts  properly  and  keep  oil  out  of  the 
discharge  line.  Write  for  descriptive 
bulletin  C-1. 

CURTIS  PNEUMATIC  MCHY.  CO. 


1568  Kienlen  Ave. 
530  G  Hudson  1 


ST.  LOUIS,  MO. 

linal.  New  York  City 


"■".WHIP  HOISTS"'''"""" 


Patent  1 


Governor  Safety 


Also  Patent  Frictio 

VOLNE Y  w.  MASON  &  CU 


I  Clutchei  and  Puller* 

.  Inc..  Providence.  El,.  USA. 


Union  Steel  Rivetless  Chains 


"The  Chain  of  Double  Life" 

When  the  bushings  and  pins  of 
"Union"  Chains  finally  show  wear,  re- 
insert them  upside  down  and  start 
over  with  a  chain  as  good  as  new. 
Samples  if  desired.    Ask  for  Catalog  3. 

THE  UNION  CHAIN  &  MFG.  CO.,  SeviUe,  Ohio 


Crescent  Wood  Working   Machines 

Always    satisfy    our    customers    because 
tKey  are  rig'Kt  in  botH  quality  and  price. 

Ask  for  complete  catalog  giving  description  of  band 
saws,  jointers,  saw  tables,  planers,  shapers,  swing  cut- 
olT  saws,  planers  and  matchers,  disk  grinders,  variety 
wood  workers,  universal  wood  workers,  band  saw  blades. 

THE  CRESCENT  MACHINE  CO. 


56  Main  Street 


LEETONIA.  OHIO 


A  Machinery  Finish  for  Every  Need 

The  Giidden  Varaisli  Company  Cleveland  Oh,^> 


SHEET  WHITE  METAL 

Parker  White  Metal  and 
Machine  Co. 

ERIE,  PENNSYLVANIA,  U.  S.  A. 


AUBURN  BALL  BEARINGS 


Answer  Friction 
Problems 


Steel  Balls,  Brass  and 
Bronze  Valve  Balls 


State  your    problem  or 
ask  for  bulletins 


AUBURN  BALL  BEARING  CO.,  33  Elizabeth  St.,  Rochester,  N.Y. 
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CULLMAN    SPROCKETS 

in  stock  and  to  order 


For  Block,  Roller  and  High  Speed 
Silent    Chains.       New    Catalogue. 


CULLMAN  WHEEL  CO.,  1339  Altgeld  St.,  CHICAGO 


No  Safer  Clutch  than  the"Edgemont" 


The    Kd^einont    Enoluseil    Friilini 

e.xpaniling  type  friction,  with 

metal-to- metal     contact. 

Adapted  for  heavy  duty  and 

high  speeds — one  of  tlie  most 

powerful 

h  a  r  d  - 

service 

clutches 

made. 

All    working    parts    covere 

and    all    adjustments    mad 

with  covers  in  place. 


Clutrli    lias    palenled 


Full  line  of  Clutrhrs.     Ask  for  Cat'ilof/  E. 

THE  EDGEMONT  MACHINE  COMPANY 


2700  National  Ave. 


DAYTON,  OHIO 


GET  OUR  OFFICIAL  BLUE  BOOK 


^ 


[The  BANTA1i"aNTiTrICTI0N 

\         M  liBANTAM,  CONN. 


DETROIT   OFFICE 

905'Dime  Bank  Bldg. 

DETROIT 


F.  M.  COBBLEDICK  &  CO. 
693   Mi»ion  Street 
SAN  FRANCISCO,  CAL. 


t=\^^Vi 


The  Cleveland  Clutch 

is   built    and    designed    to    give 
dependable  and  efficient  service 


Our  increased  manufactur- 
ing facilities  guarantee 
prompt  delivery. 

Let    us   mail   you   literature. 


THE  RELIANCE  GAUGE  COLUMN  CO. 


6008  Carnegie  Ave. 


CLEVELAND,  O. 


F.   BROWNS   PATENT   FRICTION    CLUTCH    COUPLINGS   AND    PULLEYS 


FRICTION  CLUTCH  PULLEY 


POWER    TRANSMISSION 

MACHINERY 

GEARS 

FOR   MOTOR.   MACHINE.    MILL  OR   POWER   PLANT 
ROPE    DRIVES    A    SPECIALTY 


We  it)  oui.  miki  iht  diiKliKS  totiist  Ilii  mittiiil  lad  tiict  ii     Spiclil  aickliirT  Hill  li  <ii«li|s  ui  shciIIo  t 


FRICTION    CLUTCH    PULLEY 
3:— ELIZABETHPORT.    N.    J. 
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•How  can  we  speed  up  the  work  on  our  Shell  Contract?" 


"How    can    we    handle    the    forgings    faster    and    route    them 
through   the   plant   without   waste   of   time   and   labor?" 
"How    can     we    do    away    with    trucking    and    unnecessary 
handling  of  raw  and  finished  products?" 

These  problems  are  being  put  up  to  us  every  day,  and 
many  prominent  concerns  having  war  contracts  can  tes- 
tify that  we  have  solved  them.  If  you  are  still  struggling 
along  in  the  old  expensive  way,  let  us  install  a  system  of 

Mathews  Gravity  Conveyers 


Gravity  Roller  Conveyer  Delivering  Shell  Forgings 
from  cars  into  plant 

There's  a  MATHEWS  CONVEYER  for  Every 

Handling   Requirement — 

MISCELLANEOUS      MERCHANDISE      In 

boxes,    barrels,    crates,    cartons,    cans,    sacks,  ^ 

etc. 

BRICK,   Tile,   Slate,    Building    Blocks,   etc. 

LUMBER,    Lath,    Shingles,    Flooring,    Staves, 

R.   R.  Ties,  etc. 

PIG   IRON,   Fire   Brick,   Billets,   Bars,  Angles, 

Sheets,  etc. 


MATHEWS   GRAVITY   CARRIER   CO., 


Office  and  Factory  :      ELLWOOD  CITY.  PA. 
ch  Factories :       Toronto.  Ont.         London,  Ens. 


Trahem  Circulating  Pumps 


Simple,  efficient,  easily  attached  and  adapted 
for  the  lightest  water  solution  or  for  the 
heaviest  oils.  Trahem  Pumps  fzdly  cover 
every  requirement  for  dependable  and  eco- 
nomical lubrication.  Flow  is  steady  and  free 
from  vibration ;  automatic  cut-off  at  supply 
without  stopping  pump  a  valuable  feature; 
no  expense  for  maintenance. 

The  correct  pump  for  every  type  of  ma- 
chine is  included  in  the  Trahem  line  of  ser- 
vice pumps. 

Write  us  your  requirements 

Trahern  Pump  Company 

Rockford  Dept.  lo  Illinois 


SPRINGS 

our  Sen-iw  Department  can    design    them  properly   for 

you,    and    our    springs    will     give     unestcelled    service. 

Ask  for  Booklet  7-1. 

THE  WALLACE  BARNES  CO. 

South  caParallel  Sts.,  BRISTOL,CONN. 


7  ■Sj^.-Wi^/ert'y^tjf^y^!^^  J* 


Sp^'  -9  Jftr/  a*^  ^'TK 


nHiiiiiiitimitiuniMiiii 


Hjorth  Perfection  Spring  Winder 

Hjorth 

$1.00   ., 


No    fa.tor.r    oompl.ti' 
t'vury  kind  of  spriuj;; 
Capscit.T  to  3  32 
CaiiaHtv   to  3  IB 
Capu-ily    Ic   .TtO 


Lathe  &T00I 
Company 

27     School    St., 
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We  Can  Fill  Every  Need  for 
Effective    Eye    Protection 


For  extra  hazardous  work 

Willson  Safety  Glass  with  "Supcr-Tougli"  Lenses 

Affords  adetiuate  protection  from  heavy  flying  frag- 
ments,   such    as    nuts,    large    chips,    rivets,    etc. 


STYLE    SSG2N 

The  highest  type  of  eye  protection — a  special  Willson 
grade,  with  adjustable  bridge,  safety  flange  and  the 
new  Super-Tough  ground  and  polished  lenses.  Broad 
nose  rest  further  distributes  weight  over  face.  J1.75 
each;    $10.25   per  doz.      Discounts  on  quantities. 


For  ordinary  hazardous  work 

Willson  Safely  Glass.   Slyle  SG2 

The  time-tried  goggle  for  ordinary  chipping  and 
power  hammer  work.    The  all-around  eye  saver. 


Let  us  advise  you  - — • 

There's  no  obligation 


STTI.E    SGZ 

Used  for  medium  chipping  and  seml-heavj'  work 
Same  frame,  half  cable  temples  and  wire  screen  side 
guards  as  S.SG2N,  but  without  extra  wide  nose  rest. 
.SG2  has  thick,  ground  and  polished  lenses.  J1.2i;  each; 
,«s  (HI  \)i'T  dozen.     Discounts  on  quantities. 


Send  lor  our  new 

Safety    Glass   List 


Elastic  head  bands  furnished  instead  of  half  cable  temples  at  same  price 

T.  A.  WILLSON  &  CO.,  Inc.,  READING,  PA. 


Chicago,   Mailers   BIdg. 


San  Francisco,  Head  BIdg 


Toronto,  23  Scott  St. 


No  Regrets  When  You 
Use  Brubaker  Tools 

A  man  deserves  what  he  gets  when 
he  accepts  "just  as  good"  tools ;  but 
he  gets  what  he  deserves  when  he 
passes  up  that  class  and  buys  the 
best — Brubakers — the  tools  that 
have  long  since,  by  their  unfailing 
accuracy  and  durability,  won  the 
confidence  of  discriminating  tool 
users  everywhere. 

Xo  inferior  material,  workman- 
ship or  methods  ever  enter  into 
Brubaker  construction — a  way  we 
have  of  living  up  to  the  reputation 
our  line  of  Taps,  Dies  and 
Reamers  enjoys. 

Catalogue  tells   more 
about   them.       Write. 

W.  L  BRUBAKER  &  BROTHERS 


MILLERSBURG 


PA.,  U.  S.  A. 
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The  TiltedTurret 


Turret  Lathe  and 
Screw  Machine 


Built  in  all  sizes  for 
manufacturing  from  a 
pin  to  a  locomotive,  for 
either  bar  work  or  chuck 
work.  We  have  special- 
ized for  the  past  ten 
years  in  building  THE 
TILTED  TURRET  tur- 
ret lathes  and  screw  ma- 
chines and  tools  only. 

WoodTurret 
Machine  Go. 

BRAZIL,   IND. 
U.  S.  A. 


SEND  FOR  CATALOGUE 


TheTiltedTi 


HE  lILTED  lURRET 


Turret  Lathe  and 
Screw  Machine 


l^  C^fmUi/.  Philadelphia,  Ta.,  U.  S.A. 

LABOR  SAVING  MACHINE  TOOLS 

In  our  Boring,  Drilling 
and  Milling  Machine,  the 
mechanism  for  adjusting 
the  spindle,  drilling  head 
and  upright,  and  for  oper- 
ating the  speeds  and 
feeds,  is  controlled  bj'  the 
operator  directly  at  the 
drilling  head,  thus  insur- 
ing rapid  manipulation. 
Spindle  is  carried  close  to 
upright,  giving  great 
stiffness  under  cut.  Verti- 
cal and  horizontal  power 
feeds  are  provided  cover- 
ing a  wide  range.  Direct 
drive  by  endless  belt 
avoids  use  of  bevel  gears 
and  long  transmitting 
shafts.  Upright  traversed' 
by  revolving  nut  on  sta- 
tionary screw.  Applic- 
able to  great  variety  of 
work. 

TOOL  GRINDERS  —  SHAFTING— INJECTORS -DRILL  GRINDERS 
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The   Hammer   That   Can't   Come   Loose 


r 


Made  from  a  solid  drop  forging, 

there  is  no  coupling  between  the 

barrel  and  handle.    No  leakage  of  air  at  this 

point  and  the  operator  does  not  have  to  stop 

his  work  to  tighten  the  handle. 

Shipped  on  Trial     Free 

Independent  Pneumatic  Tool  Co. 

Chicago  New  York  Pittsburgh  San  Francisco 

Montreal  Detroit  Birmingham 


FEEDING  THE 


Swaging 
with  the 
Davton 


SwagInK  Is  the 
metal-roUlng, 
pressure  process 
for  t  a  p  e  r  1  n  K 
tubes,  pointing 
roils,  etc.  It  Is 
not  only  eco- 
nomical, but 
turns  out  a  prod- 
>ict  finer  and 
stronger  than  It 
was  before  be- 
ing worked. 
I'liyton  SwnglnK 
Machines  fur- 
nished In  sizes 
for  work  from 
2"  down.  Booklet 
free. 


THE  EXCELSIOR  NEEDLE  COMPANY 

TORRINGTON,  CONNECTICUT 

OovMilry  SwiiKluK  l\...  Lid..  WlilI.'  Krl^rs  l.iin.'.  I'.n.iUry.  Englan.l. 
AKOUt.s  for  Omit  lirltuln.  IVinvl.k  Kron-s  A  l\i..  S  Kuo  dp  Itcn'r. 
I'nrls.   Krniici',  Agoiils  for  Franco.   Itnly.  Itilghim.  Spain,  rortugal  «ud 


HEAVY 
MACHINE  TOOL 


You  can  increase  the  efficiency  of  the  operator 
and  raise  the  capacity  of  your  heavy  machine 
tools  by  using  "Imperial"  .Air  Hoists  to  ser\'e 
them. 

This  hoist  attaclied  to  a  swinging  arm  or  wall 
crane  will  lift  and  place  the  work  without 
assistance  from  other  machine-tool  operators  as 
only  the  time  of  the  individual  machine-tool 
operator  is  required  and  he  is  enabled  to  do 
the  work  easier,  better  and  more  quickly. 

"Imperial"  .\ir  Hoists  are  self-locking  in  any 
position  and  self-stopping  at  end  of  lift.  They 
are  economical  of  power  and  durable  in  con- 
.struction  and  are  built  in  5  sizes  up  to  5-tons 
capacity. 

Bulletin  8006. 

INGERSOLL-RAND  CO. 

New  York 


Orticcs  the  World  Over 


London 

23-H 
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Send  for 

descriptive 

circulars. 


Another  Rockford 
Success 

A  machine  that  will  add  many  to  the 
long  list  of  Rockford  enthusiasts  is 
shown  herewith.  All  the  new  improve- 
ments are  embodied — everji;hing  up  to 
the  minute  for  modern  requirements. 
The  compact,  sturdy  lines  of  the 

Rockford  24-iiich  Back 
Geared  Crank  Shaper 

tell  the  story  of  rugged  power 
and   the   ability   to   get   hea\y 
work  out  on  time.     Full  length 
taper  gibs,  heavy  arched  ram  with 
roller   bearing   on   new   style   rocker 
arm,  staunch  outer  support  for  driv- 
ing pulley  to  prevent  belt  pull  spring- 
ing shaft,  square  bearings  on  ram, 
heavy  shafts  of  high  carbon  steel  run 
in  long  bronze  bushed  bearings,  steel  pinions,  no  gears 
in  mesh  but  those  in  use — these  are  but  a  few  of  the 
many  features  in  this  efficient  shaper.     For  shop  or 
tool  room  you  couldn't  make  a  wiser  investment. 

Rockford  Machine  Tool  Co.,  Rockford,  111. 


PUTNAM 

Latest  Pattern  42"  Coach  Wheel  Lathe 


All  Steel  Gearing.  Heaviest  and  strongest  built.     Belt  or  motor  driven,  as  desired.     Combination 
Tool  Holders.    Putnam  Driving  Dogs.    Automatic   Tailstock   Binding  Device.     Calipering   Device. 

Machine  Shop  and  Foundry  Equipment  of  Every  Description 

MANNING,  MAXWELL  &  MOORE,  Inc. 

119  WEST  40th  STREET,  NEW  YORK 


M 


Boston  Buffalo  Chicago  Cincinnati  Cleveland  Detroit  Milwaukee 

New  Haven        Philadelphia        Pittsburgh         Seattle        St.  Louis        San  Francisco        Yokohama,  Japan 


m 
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Tool  Room 
"Stars" 

"Star"  Lathes  are  built 
for  business,  no  fancy  fin- 
ishings or  superfluous 
parts ;  but  great  care  is 
taken  in  emphasizing 
those  features  that  pro- 
duce results.  The  work 
they  turn  out  leaves  noth- 
ing to  be  desired,  and 
proves  the  soundness  of 
the  principles  of  "Star" 
construction.  They  are 
well  adapted  for  tool  room 
purposes,  where  they  can 
be  depended  upon  for  con- 
sistent service.  "Star" 
Lathes  are  rapid,  rigid,  ac- 
curate, low-cost  ma- 
chines which  give  lasting  service.  Many  big  concerns  in  all  the  prominent  lines  of  manufacture 
use  them,  both  for  tool  room  and  manufacturing  purposes.  Let  us  tell  you  where  you  may  see 
them  in  operation. 

THE  SENECA  FALLS  MANUFACTURING  COMPANY 


330  WATER  STREET 


SENECA  FALLS,  NEW  YORK 


iilmn    Kiiirhanka-Mo 


-n.  Winni,.o;,  V, 


GOOD  lathes  are  hard  to  get  in  these  busy  days.  So  when  we  are  able, 
through  large  facilities,  to  offer  August  and  Sej)teniber  deliveries  on 
this  Davis  22"  x  10"  Quick  Change  Engine  Lathe,  manufacturers  in 
need  of  lathe  equipment  should  be  prompt  to  take  advantage.  The  Davis 
is  a  well-known  high-grade  engine  lathe  with  positive  feed  and  double  back 
gears — a  stocky,  powerful  machine  that  will  turn  9"  shells  successfully. 
Orders  are  coming  in  fast. 

Beftcr  get  in  touch  with  ^^■?  at  once. 

BUFFALO  CONTRACTORS'  PLANT  CORPORATION,  Buffalo,  N.  Y. 

NEW   YORK  OFFICE,  Hudson   Terminal   Building,  30  Church  Street,  C.   E.   FORSYTH.   Manager.   Phone  340  Corflandt 
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Durable  Accuracy 


Most  machines  are  accurate  when  you  buy  them,  but  how  long  do  they 
stay  so?  Hard  service  is  the  test  of  good  design  and  honest  construction. 
Foster  Screw  Machines  are  accurate  when  they  leave  our  factory  and  they 
remain  so  through  years  of  service.  Their  perfect  alignments  are  main- 
tained through  rugged  supports  for  all  parts  subject  to  stress — one  reason 
for  the  "Foster"  being  25  per  cent  heavier  than  any  competitive  make  of 
the  same  size.  Accuracy  that  counts  in  producing  duplicate  parts  is  the 
big  "Foster"  feature.  You  will  find  many  other  advantages  in  this 
machine  you  cannot  find  elsewhere.    Ask  us  about  them. 


FOSTER  MACHINE  CO.,  Elkhart,  Ind. 


One  of  the  Fastest  Cold  Sawing  Machines  in  the  World 


190 

Types 
and  Sizes 
for  Sawing  all 
kinds  of  Metal 

THE  ESPEN- LUCAS  MACHINE  WORKS,  ?fiVi3iSELPHiA:PA! 
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For  Your  Tool  Room 

Would  you  be  interested  in  a  milling  ma- 
chine that  would  enable  your  toolmaker.s 
to  do  better  work  and  more  of  it — a  ma- 
chine that  was  accurate  enough  for  the 
finest  tool  work  and  powerful  enough  for 
general  manufacturing?  Naturally  you 
would,  and 

No.  2  Rockford 
Universal  Miller 

is  the  machine  to  investigate.  This  sturdily  de- 
signed miller  has  a  powerful  constant  speed 
drive,  from  which  an  abundance  of  power  is 
transmitted  to  the  spindle.  Knee,  saddle  and 
table  are  of  generous  proportions,  and  are  solidly  supported.  Back  gears  located  in- 
side frame  at  the  front,  giving  a  drive  of  immense  power  and  preventing  vibration 
and  chatter.  A  wide  range  of  independent  speeds  and  feeds  is  quickly  obtainable 
through  simple  quick-change  gear  mechanism  conveniently  located  at  the  side  of  the 
machine.    Write  for  further  details. 

ROCKFORD  MILLING  MACHINE  CO.,  Rockford,  III. 


IN  liosiKiiiiiK  this  muohine  wo  made  a  nunibor  o(  inipoilaiU  lUiiartuiis  irum  standard  lathe 
(losigii.  It  is  the  heaviest  lathe  o(  its  size  on  the  market — a  stronger  machine  throughout. 
Wo  believe  we  have  the  best  lathe  spindle  possible  to  produce.  The  ways  of  the  bed  are  chilled 
^\"  bolow  the  surface — longer  wear,  permanent  alignment.  No  gears  in  apron  running  on  fixed 
studs.  Three-point  suspension  for  bed.  no  warping  or  springing.  Handles  revolve  on  fixed  studs. 
niU   in   0]ioralor's  han<ls.     I.tt   ii.t  till   mm   oil  nhout   Ihim. 

CHARD  LATHE  COMPANY,  New  Castle,  Ind.,U.S.  A. 


Vonnogut  Mncblncrj  Co..  Imll 
Supi'l.N  li>..  I'livci.inil.  Ohio.  .M.  S.  Zurt 
M.ii-hlnor.v   Sillos   l"0..    Chlcuso.    III. 


Mn.lilnrr;    Ca..    Prirclt.    M;,-tl.      Ttic    W.    U.    r>ti: 
,    Tbc    E.    A.    Kinsrr    Co.,    Cincfaiiutl.    Ohio.      FodrrU 
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Capacity  and  Endurance 

Are  Outstanding  Qualities  of 
Our  Self-oiling,  All-geared 
22-inch  Drill  and  Tapper 


A    great    machine    for 
manufacturing      shops. 
Maximum    strength, 
power,  speed  and  pro- 
ductive   capacity.      Alloy 
steel,   heat  treated  gears. 
No   belts.      Eight   geared 
speeds     and     ten     geared 
feeds,    all    under    instant 
control.    All  gears  and  their  bearings  are 
continuously  oiled  automatically.    Handles 
high-speed  twist  drills  from  y./'  to  2". 

Furnished  with  or  without  motor  drive ; 
with  or  without  compound  table  here 
shown. 

Send  for  complete  catalog  "M." 

Barnes  Drill  Company 

814  Chestnut  St.     incorporated  i907     Rockford,  111. 

EXCLUSIVE  MANUFACTURERS 

Agents  for  Great  Britain:  C.  \V.  Burton.  <;rimtlis  &  Co.,  Lon- 
don. K.  C.  France:  R.  S.  Stokvis  &  Fils,  Paris.  Japan:  Hoku- 
Uoku  Slioteu.  Tokio.  Canada:  Canailian  Fairbanks-.Morse  Co.. 
Ltd.,  Winnipeg.  Toronto  and  MontreaL  Germany  and  Austria: 
E.  Sonnentlial.  Jr..  Berlin.  C  2.  ColoRne  a'R..  Dortmund  and 
Vienna.     Belgium:    G.    &   F.    Limbour«    Freros.    Brussels. 


SIBLEY 

The  Prill  of  Utmost  Economy 


A  stationary 
head  machine 
with  positive 
geared  feed.  It 
will  cut  drilling- 
costs  to  a  mini- 
mum. 

We  Make 
Drills  Only 

A  complete  line 
from  16"  to  30" 
swing,  station- 
ary, sliding,  and 
travelina,'  head. 


Write  for  Catalog. 

Sibley  Machine  Company 

8  Tutt  St.,  South  Bend,  Ind.,  U.  S.  A. 


The  Willard  High  Powered 
13"  Engine  Lathe 

Designed  and  constructed  to  withstand  tlie  strains 
imposed  tlirougli  the  use  of  modern  high-speed  steel 
tools,  and  provided  with  extra  powerful  feed.  The 
Willard  Lathe  handles  a  variety  of  work  entirely  out- 
side the  regular  small  lathe  range.  It  is  built  on 
precision  lines  and  fitted  with  operating  helps  of 
latest  and  best  design. 

"Willard"  output  is  aUcays  Jtiph.  always  accurate. 
"Willard"  costs  are  always  low. 

If  you  need  an  all-around  lathe  for  tool-room,  shop 
or  for  manufacturing,  look  up  the  "Willard." 

Full  description  on   request 

THE  WILLARD  MACHINE  &  TOOL  CO. 

CINCINNATI,  OHIO 


A  Small  Shop  in  Itself 


The  Knight 

No.2  Milling  and 
Drilling  Machine 

Answers  for  medium- 
sized  turret  machine. 
Blotter,  miller  and 
drilling  machine;  does 
plain  and  complex 
drilling,  cuts  keyways, 
faces  and  finishes  cast- 
ings, and  the  accuracy 
of  all  operations  is 
guaranteed. 

Machines  are  rigidly 
constructed  and  fitted 
with  every  device 
to  save  time;  con- 
trols are  central 
ized;  table  can  be 
tilted  to  almost 
any  angle,  a  n  d 
work  milled, 
drilled,  bored,  etc., 
by  simply  chang- 
ing tools. 

Three  Sizes. 
Write  for 
Circulars. 

W.  B.  KNIGHT  MACHINERY  CO. 

2019-25  LUCAS  AVE.  ST.  LOUIS,  MO.,  U.S.A. 

feweastle-on-Tyne; 


• 
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THREE- POINT 
SUPPORT 


means  perfect 
alignment   for 


DAVIS  12-INCH 
CLOSE  COUPLED 

Tool  Room  Lathe 


Write  for  our  Catalog. 


DAVIS  MACHINE  TOOL  COMPANY,  Inc. 

Rochester,    N.  Y.,    U.  S.  A. 


THE  CONNECTICUT  LATHE 

is  the  machine  to  install  for  turning  high  carbon  steel  at  high  speed  or  for  heavy  turning  of 
any  kind.  It's  a  machine  of  liberal  dimensions  built  to  withstand  the  strains  of  hard  service. 
Diameters  of  shafts  and  sjiindles  and  length  of  bearings  are  far  beyond  ordinary  practice.  All 
bearings  are  fitted  with  renewable  bronze  bushings.  Lubricating  system  is  efficient  and  complete. 
The  "Connecticut"  is  a  top-notcher  on  production,  accurate  under  all  conditions  and  does  its 
work  at  remarkably  low  cost.    Write  for  particulars. 


A  Single  Purpose  Lathe 


W.  &  B.  DOUGLAS,  Middletown,  Conn.,  U.  S.  A. 
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Terrell  s  Sectional  SteelFixtures  | 

iiiiiiiiiii iiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiim iiiiiiiii; 


Are  being  installed  by  up-to-date  oonrerns 
who  realize  that  wooden  fixtures  belong  to 
yesterday  in 
business;  and 
in  no  instance, 
when  installed, 
have  Terrell's 
tailed  to  prove 
their  superior- 
ity and  econ- 
iimy. 

Terrell's  Steel 
b'ixtures  take 
up  less  space, 
are  standard- 
i  z  e  d  ,  inter- 
changeable and 
li reproof.  They 
are  easily  ad- 
justed,  are 
practically  in- 
destructible, 
and  meet  all 
requirements. 
Line  includes 
Shelving, 
Racks,  Bins, 
Cabinets,  Draw- 
ers, etc. 


lit  apecificaltons  will 
s  to  Quote  on  an  instat- 
WRITE    US    TODAY. 


TERRELL'S  EQUIPMENT  COMPANY 

SOUTH  GRAND  RAPIDS,  MICHIGAN 

■ '" 


iiniiiniimiiiiiiiiiiil? 


Convert  any  Existing 
Pipe    into    a    Ladder 

WITH 

"New  Britain" 

Adjustable  Run^s 

There  are  any  number  of 
places  throughout  the  plant 
where  you  could  use  these 
rungs  instead  of  an  unstable 
wooden  ladder.  Clamped  to 
any  pipe — can't  slip,  and 
hold  enormous  weights. 

Bench  Le^s 

— they're  "New^  Britains" 

These  legs  have  a  patented  stringer  construc- 
tion that  permits  of  wider  spacing  without 
sacrificing  rigidity. 
Adopted  by  many  large 
concerns  who  have  found 
"New  Britain"  Bench  Legs 
substantial,  serviceable 
and    economical    to    use. 

Write  for  the  '  'New  Britain  ' '  catalog. 

The    New   Britain 
Machine   Company 

Shop  Furniture  Originators 

64  Bigelow  St., New  Britain,  Conn. 


Fire  Prevention  is  Better 
Than    Compensation 

Spontaneous   combustion    resulting  from 
overturned  cans  is  eliminated  by  use  of 

Lock  TiTE  Oily  Waste  Cans 


h   locks 


Your  employees  will  appreciate  the  Lock 
Ute  Service.  It's  realty  fun  to  operate  them. 
Drop  a  post  card  today  for  details  and  prices. 

KEYES-DAVIS  COMPANY,  Inc. 


Dept.  CIO 


BATTLE  CREEK,  MICH. 


The  Right  Truck  for  Light  Loads 

The  Clark  Three-wheel  Transfer  Truck  is  de- 
signed for  economical  handling  of  loads  up 
to  1000  pounds,  and  for  operation  in  close 
quarters.  It  has  wide  roller-bearing  wheels, 
top  frame  with  l"^-inch  elevation,  is  light  in 
weight,  strongly  constructed,  and  easy  to 
operate.  Thirty  days'  trial  offered  responsi- 
ble parties.     BuUethi  L-37  on  request. 

Price.    $28. OO 

The  George  P.  Clark  Company 

Windsor  Locks,  Connecticut 
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Send  For  This 
New  Illustrated 
Catalogue  -  M. 
Just  off  the  Press. 


NATIONAL 
COUNTING 
MACHINES 


t 


NATIONAL- 
CHAPMAN 
ELEVATING 
TRUCKS 


A  500 -Foot  Haul -Then  What? 

Well,  That  Depends  on  the  Kind  of  Truck 

If  It's  a  National-Chapman,  the  operator  simply 
presses  the  handle  release — the  loaded  platform  gently 
sinks  to  the  floor — the  truck  rolls  smoothly  from  under- 
neath and  the  trurker  is  ofT  to  pick  up  another  load. 
His  business  is  hauling — only. 

But  what  a  dlfTercnt  story  If  it's  a  platform  truck 
that  mu.st  be  unloaded,  so  that  the  operator  can  use  It 
again.  He  made  the  500-foot  distance  In  2  minutes — but 
now  he  spends  10  minutes  or  more  unloading — time  wasted. 

It  Is  perfectly  obvious  that  the  trucking  system  which 
Involves  hauling  only  will  save  the  biggest  part  of  your 
trucking  expense. 

That's  why  it  will  pay  you  to  investigate  the  power- 
ful,  handy  National-Chapman   Elevating  Truck. 

NATIONAL  SCALE  COMPANY 


6  Mechanic   Street 

Hyttll    ftulirr    /(.•„ 


CHICOPEE  FALLS.  MASS. 

irJ   /:.,/„.,,r/,    en    /ru./,. 


Getting  Capacity 
Out  of  your  Tools? 

If  you  are  not,  it'.s  time  you  investi- 
gated the  Millhoiiand  Quick-change 
Chuck.  It  is  designed  especially  for 
speeding  up  drilling,  reaming,  bor- 
ing and  tapping  operations  by  per- 
mitting the  rapid  change  of 
drills,  reamers,  taps,  etc., 
while  the  machine  is  run- 
ning. It  is  very  easy  to 
operate,  is  simply  con- 
structed, dirt-proof,  and 
practically  indestructible. 
Furnished  in  nickel  or  va- 
nadium steel. 

Folder  for  details. 

W.  K.  Millhoiiand 
Machine  Co. 

Indianapolis, 
Indi&na, 

U.  S.  A. 


£miiminiiimiiuiHiiiiiumnnuniuiimiimiuniiuiiiiinutiimiituiimmniiiiiimiiimimnuiuiimiiiuiiiiiiiiiimiiiiiimiimm 


Our  Customers  Know  Why! 


Why  have  our  first  customers,  without 
solicitation,  continuously  and  increasinglv 
purchased  Jacobs  Improved  Drill  Chucks? 

Our  IlluslralrJ   Catalog  .\t  sent    upon  rr.iw.'! 

THE  JACOBS  MANUFACTURING  CO. 


HARTFORD 


CONN..  U.  S.  A. 


The  Chuck  You  Need  for 

Driving  High  Speed  Drills 


The  I'ratt  I'lisiiive  Drive  Drill 
Chuck  is  especially  adapted  for 
this  class  of  drilling.  It  holds  the 
Irill  securely,  drives  it  at  high 
peed  without  danger  to  work  or 
"Ol,  and  leaves  the  drill  shank 
loan  and  free  from  scar. 


specify     Pratt 

"\t    onlor. 


Chucks     In     vour 


THE  PRATT   CHUCK  COMPANY 


FRANKrORT.  N.  T. 


EUROPEAN  AGENTS      Sc 
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You  Will  Get  More  Work  in  Less  Time  by 

Using  'M.E.C." 
Air  Chucks 

"M.  E.  G."    Air 

Operated  Hinge 
Collets  furnished 
.  for  shells  and 
parts  up  to  9.2" 
in  diameter. 

We  also  manufacture  Air 
Operated  Mandrels  and  Col- 
lapsible Taps.  Write  for 
particulars. 

CHICAGO,  ILL..  U.  S.  A. 


MANUFACTURERS  EQUIPMENT  CO., 


175  NortH 
Jefferson  St. 


The  New  Bicknell- 
Thomas  Tapping 
Chuck  is  a  Cost 
Saver 


Distinctive  features  in- 
clude friction  which  slips 
under  strain  in  a  way 
that  makes  tap  breakage 
practically  impossible, 
driving  power  exactly 
suited  to  size  of  tap,  and 
ability  to  work  within 
the  smallest  compass  on 
multiple  spindle  ma- 
chines. The  Bicknell- 
Thomas  is  simple  in  de- 
sign and  reliable  in  operation.  Furnished  in 
five  sizes.    Capacities  from  i/a"  to  1". 

Order  your  size  on  trial 

BICKNELL-THOMAS  COMPANY 

GREENFIELD  MASS.,  U.  S.  A. 


ALMOND  CHUCKS 


BODY 


rERRULE 


POWERFUL 
ACCURATE 
DURABLE 

COST  LESS 

TO 
MAINTAIN 


fl-fiit        Ask  Us  Why 
T.  R.  ALMOND  MANUFACTURING  CO. 

2  MAPLE  AVENUE  ASHBURNHAM,  MASS. 

LONDON   OFFICE:     8  White   Street.    Moorfields.    London.    E.    C, 


Skinner  Independent  Chucks 

FOR.     HIGH     SP£CD    \ir  O  R  K 

IRON  OR  STEEL  BODY 

The  last  word  in 
chuck  construc- 
tion. 

Wide  jaws:  haril- 
ened  steel  tlti'ust 
bearings:  adjust- 
ing screws  of 
large  diameter, 
t  li  r  e  a  d  e  d  full 
length:  jaws 
t^round  after  hard- 
ening, etc. 

Write  UM   today 
for  prices. 

THE    SKINNER    CHUCK    COMPANY 

Main  Office  and   Factory 
NEW  BRITAIN,   CONN. 


Kill  1 1,:    llllihlll 


I 


If  you  want  the  best  Lathe  or  Drill  ChacKs— buy  Westcott's 


l.ittl.'  Cia.il  Auxiliary  S.r.w  Prill  Cluu-ks,  I.ittlo  Gi;int  DouM.- 
Crip  Drill  Chut'ks,  Little  Ulant  Imiirovo.l  Drill  Chucks,  Oui-i.hi 
Drill  Chucks,  Spur  Geared  Scroll  Combination  Lathe  Chucks 
Scroll  Combination  Lathe  Chucks,  Spur  Geared  Scroll  Tm: 
versal  T.athe  Chucks,  IXL  Independent  Lathe  Chucks,  Cutting 
off  Chucks. 


Strongest  Grip  Greatest  Capacity- 

Great  Durability  and  Accuracy 

WESTCOTT  CHUCK  CO.,  Oneida,  N.Y.,  U.S.A. 


Ask    for    English,    rronch,    Spanish 


German    catalogue. 


Little  Giant 
Auxiliary    Scre^ 
Drill  Chuck 
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Dependable 
Boring  Heads 


Holes  in  Jigs,  Tools  and  Fix- 
tures ai'e  now  bored  accurately 
to  size  by  clamping  the  tool  or 
fixture  on  the  milling  machine 
table  and  rotating  the  boring 
tool  in  the  Casler  Offset  Boring 
Head.  The  new  way  enables 
you  to  save  time  and  make  use 
of  the  vertical  and  horizontal 
adjustment  provided  on  the 
machine.  The  Casler  Offset 
Boring  Head  allows  quick  and 
accurate  adjustment  of  the  bor- 
ing tool. 

Send  for  our  Treatise  on  Boring,  then 
order  a  Head  and  save  time  and 
money   on  your  jig  and  fixture   work. 

MARVIN  &  CASLER  CO. 

CANASTOTA,  N.  Y. 


Sweetland 


r-the  Chuck  with 
the  Bull  Dog  Grip 


Y 


P 


■QU  ARE  familiar  with  the  pro- 
verbial g-rip  of  the  bull  dog. 
Perhaps  you  are  also  familiar 
with    the    reputation    of   Sweetland 
Chucks  in  this  respect.    If  not  it  will 
pay  you  to  learn.    Their  positive  hold- 
ing power  has  made  them  famous.  No 
matter  how  heavy  the  cut.  they  never 
fail.  Strong  construction,  deep,  heavy 
jaws  and  perfect  balance  make  the  Sweetland  a  safe  and  de- 
P'  pendable  chuck.  When  you  stop  to  consider  the  enormous  strain 
to  which  a  chuck  is  subject  you  will  realize  why  so  many  manufac- 
turers  specify   the    sure    chuck — the   Sweetland. 

Our  booklet  "Chucking  for  Profit"  mailed  on  request 

HOGGSON  &  PETTIS  MANUFACTURING  COMPANY 

New  Haven,  Connecticut,   U.  S-  A. 
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The  Horton  Habit 

Not  an  accident,  nor  a  coincidence,  but  a  habit.  Tiie 
Horton  habit  of  leading  in  chuck  manufacture  was  formed 
65  years  ago  with  eyes  wide  open  to  future  demands,  and 
the  way  increasing  requirements  have  been  met  proves 
that  the  Horton  pioneers  not  only  builded  well,  but  that 
the  original  high  standard  has  been  maintained  ever 
since.  The  "Horton"  stamp  on  a  chuck  is  a  guarantee  of 
reliability. 

It's  always  safe  to  specify  Horton's 

We  carry  a  full  line  of  standard  chucks  and  are  prepared  Catalog  for  details 

to  furnish  specials  upon  receipt  of  specifications. 

THE  E.  HORTON  &  SON  CO.,  Windsor  Locks,  Conn. 


Micrometer  Offset 
Borins  Heads 


do     yn 


nte 


'i'heso  boring 
la  ids  takt.'  up  very  lit- 
tk'  room  on  your  mill- 
ing maehiues  and  have 
Kieat  range  for  boring. 

Send    for    catalog. 

J.  T.  Rynn  Mfg.  Co. 

Detroit.  Mioh. 


"WEAR-EVER" 

Tap  Chuck 

At   last — a   practical 
tap   chuck.      The 
"Wear-Ever"  will 
hold  and  drive  a  tap 
true  no  matter  what 
variation   in  the 
shank.     As  fully  90 
per  centof tap break- 
age is  duo  to  taps 
not    running    true, 
the    advantage    of 
the  "Wear-Ever"  is 
strikingly   appar- 
ent.   No  screws  to 
adjust.  A  few  sec- 
onds   all    that    is 
necessary     to 
change  taps. 

Circular  onj  pricM  on  rfQuext- 

SCULLY-JONES  ®  CO. 

f.47  Kailwny  Kxcliaiwt  lildu.,    CHICAGO.  11.1, 


Solid  Steel  Rings  Re- 
enforce  these  Independ- 
ent Lathe  Chucks 

making  them  strong  where  other 
chucks  are  weak,  providing  for 
tensile  stresses  ami  screw  thrusts, 


insunng  gi  eater  durabilitj  and  better  service. 

"National" 
Round  Body  Drill  Chuck 

Made   with    three   distinct    grips   which 
can  be  applied  at  the  same  time  when 
necessary — a  positive  gripping  chuck — 
all  sizes  up  to  2  inches. 
Catalog? 

Oneida  National  Chuck  Co. 

ONEIDA,  N.  Y.,  U.  S.  A. 


E6e 


Safety  DnU  &  Tap  Holder 

Is   the  only  attachment   for   the   purpose   that  gives 
universal  satisfaction  and  is 

UNEQUALED  in  Efficiency, 
Convenience,  Rapidity, 
Accuracy  and  Simplicity. 

Nothing   to    break    or   get   out    of   order.      Made    In 
4  sizes,  covering  from  0  to  2^  Inches  diameter. 

The  fieaman  ®  Smith  Co.,  Providence,  R.  I. 


1874  TRUMP    DRILL  CHUCK  I9i6 


Write  for  prices   -We  have  been   mak- 

and  particulars 

ing  it  for  42  years; 
it  is  still  the  BIG 
Chuck  at  the  SMALL 
price;  for  Straight 
or  Taper  Shank 
Drills. 


TRUMP  BROS.  MACHINE  COMPANY.  Wilmington.  Delaware 
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Quick-Change 
Tool-Holders 

Drill  does  NOT  Reverse 


NO 


Drills,Taps,Sets  ERRINGTON 

otuds  in  Line 


,    Moving  Work 
'    Changins  Speed 


i     :3lopping 

a  „  Auto- 

Reverse 

FIFTEEN    YEARS    ON    TUB    SIAHKKT    IIA\  K    TAl.;HT    Ml 

Simple  Methods  of  Handling  Work 

AND    HOW    TO    ADAPT    MY 

Positive,  Friction  and  Interchangeable 

Tapping  Devices 

I"   \n;i;r 

Every  Condition  of  Tapping 

MADE    IN    Ar.I.   SIZKS    llliiM    1   nils.     In    .'IN      I  u~ 
I  ~i-  ?;i.vk.  1)  fur  work  that  Is  i:,iiiip.-.l  down  vr  work  Ihjl  la  i„ 

lieavj-    to   ri-iiliT   lUtlf   to   the   lap. 
DeutacljL-  KataloK  von  Arlliur  Kuynr.  Hirlln,  S.  W..  Oraulenmr 
r.'i),   Ag.-nt   fur    r>™t«.-hlaTi.|   un.l   l)»tnrr.-l.-li  t'nirnrn.     ralnIo;;ii^ 
I  r-)ii-iil-:      B.|gar    lllovhaii,      I'l.r  -      IJ     I'--.-     ■■:     |i    '•, 


NEW  YORK 

<  lilt  AOO 


39  Cortlandt  Street 

TAPPING  CHUCK 


You  Don't  Have  to  Stand  for  Broken  Taps 


The  Woodstock 
Tapping  Chuck 


drives  a  tap  to  its 
limit,  in  any  ma- 
terial, without 
breakage.  Releases 
automatically  the 
instant  the  tap 
strikes  an  ob- 
struction or  binds 
in  the  hole.  Sim- 
ple, dependable, 
durable. 

Order  a  Wood- 
stock Tapping 
Chucli  o>t  trial,  use 
it  for  30  days,  give 
it  the  "third  de- 
gree" and  send  it 
back  if  it  isn't  all 
)(•('  claim. 


Peter  Bros.  Mfg.  Company 

135'Railroad  Ave.  Algonquin,  Illinois 


Drill  Chucks 

Lathe   Chucks 

Centering  Chucks 

Portable  Face  Plate  Jaws 

Iron  Bodies       Steel  Bodies 

Many  styles  and  sizes 
All  designed  for  hard   and   exacting   Service 

Catalog  Free 


THE  CUSHMAN  CHUCK  CO. 

Hartford,  Conn.,  U.  S.  A. 


D^irW Taper  (Chucks  l''a<'ilitaU< 
CloaraiK'o  (irliKliii*^ 

Magnetic  cluukiiiK  idr  Kriiuliiig  operations  has  always 
been   considered    tliorouKlily    practical   on    tlat    work. 
The  advent  of  the  I)  &  W    Taper  and  Swiveling  Mag- 
netic Chuck  has  greatly  widened   the  range  of  mag- 
netic chucks,  as  it  permits  such 
work  as  knife  blades  and  cut- 
ting  tools   of   all    kinds   to    be 
ground  at  any  angle  and  with 
just   the  right   clearance.     The 
photograph     shows     an     actual 
illustration  of  clearance  grind- 
ing on  broaches  at  the  factory 
of  the  J.  N.  Lapointe  Co..  New- 
London,  Conn. 


D&WFUSECO.,Providence,R. 
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THE  ACME  RIGID  H.  S.  EXPANDING  BLADE  SHELL  REAMERS 


You  can  spend  two  hours  of  a  tool-maker's  time 
underlaying  blades  and  grinding  reamers  down 
to  size  for  every  few  hours'  use  if  you  want  to. 
With  the  Acme  reamers  ninety  per  cent  Of  the 
time  thus  wasted  is  saved. 

With  the  Acme  reamers  you  can  get  an  ex- 
pansion as  fine  as  .000.5  in  a  few  seconds,  and  a 
maximum  expansion  of  the  blades  of  %".  When 
the  blades  are  worn  out  they  can  be  renewed. 

Try  an  Acme  apdin.it  any  reamer  you  hare 
ever  used  a^id  .w-  the  (treat  difference  in  general 
efficiency  ami  Imrrr  viist  of  maintenance.  Write 
]or  an  Acme  hiillvtin   today. 

The  Schellenbach-Hunt  Tool  Co.,  Cincinnati,  0. 


FOREIGN  AGENTS:  V. 
KxiH.rt  mill  iMiport  Co., 
tiaula,   Norway. 


&   Co..    Ix.ndon.    Ensland.      Markt   &   Co.,    ]03   West  St..    Ne 
New    Tork;    China,    Japan    ami  Australia.      Williams   &   Wils' 


B-C  Milling  Cutters 

We  don't  depend  upon  our  reputation 
to  sell  our  cutters — every  last  tool  is 
turned  out  with  as  much  care  as 
though  our  entire  future  business  de- 
pended upon  that  particular  cutter 
being  just  right.  Such  a  policy  in- 
.sures  you  alivaus  getting  the  best  in 
design,    material    and   workmanship. 

The  B-C  line  includes  Hobs,   Tooth-cutters, 
Slitting-saws,  End  Milts,  etc.        Catalogue? 

BARBER- COLMAN  COMPANY 


ROCKFORD 


ILLINOIS 


Guaranteed 
Forgings 

for  all 


Wyman-Gordon 
Company 

Worcester,  Mass. 
Cleveland,  Ohio 


Machine  Parts 


NEWARK 

MACHINES  FOR 

Smooth  Running 
Gears 


Our  No.  3—3(\*  Spur  Gear 
Cutting  Machine 


Write  for   Catalog 

Newark  Gear  Cuhing 
Machine  Company 

GEAR  SPECIALISTS 

69  Prospect  St,  Newark,  N.J. 


Have  You  a  Scleroscope  to  Test  Your  Metals? 

For  Softness,   Hardness  or  Streng'tH 

Can  be  operated  by  non-technical  help.  The  majority  of  manu- 
facturers are  thus  ordering  their  material  to  specification,  as  to 
quality  and  fitness,  meaning  that  the  minority  who  have  not  a 
scleroscope  to  inspect  their  material  may  have  to  accept  the  discard 
of  their  more  up-to-date  competitors.  It  shows  if  you  are  getting 
what  you  pay  for  out  of  your  tool  steels.  Send  for  our  SO-page 
booklet.     Free. 


THE  i   I  Ix.C3SC^\_/F^E  pyrometer 

It  your  heat  troubles  are  still  unsolved,  investigate  the  pyroscope. 
the  one  common-sense  instrument  that  makes  straight  for  results 
without  fuss.  Kxtreme  simplicity — constancy — always  ready. 
I'ainphlct  on  reiiuest. 

SHORE  INSTRUMENT  &  MFG.  CO.,  Inc.,  555-557  W.  22nd  St.,  New  York 


Testing  a  die  for  Hardness  (Sclero- 
scope on   Swing  Arm) 


FOREIGN 

Belgii 


AGENTS:      Co 
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More  Cutting  and  Welding 
Per  Cubic  Foot  of  Gas 

Of  course,  impure  oxygen  and  hydrogen  will 
do  your  work — after  a  fashion.  But  it  is  to 
your  interest  to  know  that  high-purity  I.O.C. 
oxygen  and  hydrogen  will  do  more  work 
per  unit  of  gas.  And  they  will  cost  you  less, 
too  —  for  I.O.C.  Oxyhydrogen  (Generators 
have  repeatedly  proved  their  capacity  for 
making  j^ases  of  maxi- 
mum purity  at  minimum 
cost.  Send  for  the  Cata- 
logs— they  point  the  way 
to  savings. 


Consult  us  on  your  oxygen  or 
hydrogen  supply.  In  either  our 
Bipolar  or  Unit  types  we  can 
show  you  real  economies  that 
will  pay  generous  dividends  on 
tho    Investment. 


International  Oxygen  Company 

115  Broadway  New  York 


Arthur   Lyon   and   Wroncli.   Zu\..    C»x 


Equipped  to  Handle  All  Kinds  of 

Special 
Machine  Work 

We  make  the  unusual  ma- 
chinery that  other  shops  ai'e 
not   now  equipped  to  handle. 

Nothing  too  large  For 
our  equipment. 


Poole  Engineering  &  Machine  Co. 

BALTIMORE,  MD..  U.  S.  A. 
New  YorK  Omce,  50  CHurch  Street 


Day  and  Night 
SERVICE 

Suppose  some  machine  is  tieil 
up  for  the  lack  of  a  special 
gear.  Po  you  knoiv  irhrrr  to 
get  it  -iiuick?  Telegraph  the 
"Day  and  Night"  shop. 
Any  type  of  gear.  Any  size. 
.\iiy  quantity. 

Send  blueprints  for  estimates 

ALBAUGH- 
OOVKR  CO. 


Chicago 


RAWHIDE 


PINIONS 

retain  their  efBciency. 
elasticity  and  durability 
long  after  many  other.s 
have  given  up  under 
conditions  of  modern 
high    speed    production. 

Peerless  Rawhide  Pinions  owe  their  super- 
iority to  the  cai'e  taken  in  manufacture — - 
from  the  selection  of  hides  to  the  cutting  of 
the  finished  blank.  They  mesh  perfectly 
with  metal  gears,  are  noiseless  in  operation 
and  save  power.  Investigate  Peerless  Raw- 
hide Gears  now.  We  also  make  cut  metal 
gears  for  all  purposes. 

THE  HORSBURGH  &  SCOTT  CO. 


CLEVELAND 


OHIO.  U.  S.  A. 


A  Delicate 

Die 

that  has 

Punched 

60,000 

Pieces 


THE  shift  lever  combs  used  in 
Corona  typewriters  are  clean, 
a  c  c  u  r  a  t  e  punchings  from 
It.O.jO"  steel.  We  completed  anil 
shipped  the  die  which  punches 
these  parts  in  November.  1911.  It 
has  been  in  use  ever  since,  has 
punched  over  60.000  pieces  and  has 
been  ground  twice. 

U'c  liin  mate  Jits  and  tools  for  you  just 
as  iiQoJ  as  tec  make  thrm  for  the  Coroma 
7y/>iETi/ir  profile.     J/ay  ri .' 

TAYLOR-SHANTZ  COMPANY 


ROCHESTER 


NEW  YORK 
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T/22S  js  a 
Micarta  -J>  Pinion 


Westinghouse    ^ 

Bakelite  C-' 

Micarta-D  Gears      ^^ 

have  all  the  good  qualities  of  steel,  none  of  the 
bad  qualities  of  other  non-metallic  gears. 

They  Are  Noiseless 


Waterproof — Oil  proof     Proof  against  acid  fumes 

They  are  self-supporting;  not  held  under  compression.  They  can 
be  slocked  indefinitely  without  deterioration.  They  are  the  only 
non-metallic  gears  that  will  not  warp,  shrink  or  swell. 

They  can  be  advantageously  substituted  for  steel,  bronze,  rawhide 
or  other  non-metallic  materials  used  for  gearing. 

Westinghouse  Electric  &  Manufacturing  Co. 

East  Pittsburgh,  Pa. 

Sales  Offices  in  All  Large  American  Cities 


WestingraEwsg 


,  /westinghouse. A  , 

LV.      ELECTRIC      J^ 


The  Waltham  Gear 
Cutting  Machine 

A  serviceable  machine  for  cutting  small 
brass  and  steel  gears  and  fine  pitch  pinions. 
The  Waltham  is  entirely  correct,  capable  of 
fine  adjustment  and  entirely  automatic  in 
operation.  Cutter  is  lifted  from  the  work 
after  cut  is  taken  and  indexing  starts  on  re- 
turn stroke  without  loss  of  time.  All  work- 
ing parts  protected  from  chips.  4  inch 
capacity. 

Write  for  full  description. 

Waltham  Machine  Works 

Makers  of  Precision  Bench  Lathe3  and  Alachlnery 
NliWrON  STREET.  WALTHAM.  MASS.,  V.   S.  A. 


FORGED  GEAR  BLANKS 


n 


The  way  you  want 
them — when  you  want 
them.  Gear  blanks  of 
open-hearth  steel  of 
any  carbon,  nickel, 
chrome-nickel,  chrome 
vanadium,  etc.,  fur- 
nished in  any  quan- 
tities for  prompt  de- 
livery. Our  product 
is  guaranteed  to  follow 
specifications  to  the 
letter — our  service  is 
one  that  can  be  de- 
pended upon  in  the 
emergency  as  well  as 
for  ordinary  demands. 
Try  us  on  your  next 
order. 


15/)  e 


MACHINERY  FORGING  CO. 

Hamilton  Ave.  and  Marquette  Si.         CLEVELAND,  OHIO 
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•»•» 


produced  by  gear 

specialists  of  long  exper- 

'   ience  in  a  large  modern  factory  \ 

devoted  exclusively  to  gear  making.  \ 

/  This  accounts  for  their  marked  su-  \ 

r  perlority  over  other  gears.  } 

Let  us  send  you  valuable  information  about  gears  and  gear 
service.    Send  us  your  name. 


Write 
Dept.  M. 


Cleveland,  Ohio 
^  Gear  Specialists 


San  Francisco 


IMMEDIATE  DELIVERY 

Xothiiig  eats  into  your  surplus  so  (juickly  as  icilo  wheels.  A  few  small 
jrears  may  not  seem  much  in  themselves,  but  the  operation  of  your 
entire  plant  may  depend  upon  them.  No  use  worrying  over  break- 
downs, with  their  expense  and  inconvenience,  when  Boston  Stock 
licars  provide  the  remedy. 

We'll  carry  your  gear  stock  for  you.  giving  you  the  added  advantages 
of  interchangeable  gears,  immediate  deliveries,  lower  prices,  and  less 
tied-up  capit;il.  Our  stock  is  complete,  our  facilities  practically  un- 
limited, and  material  we  use  only  the  best.  Begin  umr  to  give  your- 
self the  benefit  of  Boston  Stock  Gears.     Send  for  catalog. 

l^Z-V'ppf      WE     ARE     IN     A     POSITION     TO 
^^  ^  ^  •      CUT  YOUR  BLANKS   PROMPTLY 

BOSTON   GEAR  WORKS 


NORFOLK    DO^VNS 


(QUINCY).    MASS. 
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HINDLE Y 
Worm  Gearing 


Why?- — 

Why  is  Hindley  Worm  Gearing  more  ef- 
ficient? Why  is  its  life  greater?  How 
does  its  cost  compare?  Why  should  voii 
use  it?  These  are  questions  we  have  en- 
deavored to  answer  in  this  catalogue.  If 
you  are  interested — and  you  should  be — 
we'll  send  a  copy.  Post-card  request  is 
fiiifficicnt. 


The  Albro-Clem  Elevator  Co. 


701  Glerkwood  Ave. 


PKiladelpKia,  Pa. 


■>  " 


GRANT  GEARS 


Iron  Cut  Gears,  Brass  Cut  Gears 
and  Cast  Gears  in  stock.  We 
also  furnish  gears  to  order,  all 
sizes  from  Vi  inch  to  6  feet  in 
diameter,  any  face.  Deliveries 
prompt,  workmanship  the  best 
and  prices  reasonable. 


May 


send  4 


atalogue  and  price  Hat  I' 


GRANT  GEAR  WORKS 

INCORPORATED 

151  Pearl  Street,      BOSTON,  MASS. 


Gears  and  Gear  Cutting 

We  Guarantee  Satisfaction 

RODNEY  DAVIS,  Philadelphia 


BEVEL  GEAR  GENERATORS  METAL   SPINNINGS 


BEVEL  GEARS 

CUT  THEORETICALLY  CORRECT 

Special  facilities  for  cutting  Worm,  Spiral,  Miter, 
Internal  and  Elliptical  Gear  Wheels. 

1  SPRING  GARDEN  ST. 
ILADELPHIA,  PA. 


THE  BILGRAM  MACHINE  WORKS  pn 


GENERATED 


Gear  Cutting  Department 

(Cut  is  full  si.!e) 


LET  US  QUOTE  YOU 

MEISSELBACH-CATUCCI  MFG.  COMPANY 

27  CONGRESS  STREET         NEWARK,  N.  J. 


CROFOOT  GEARS 

Made    in    our   modern    fire-proof 
factory  completely  equipped    for 
the  production  of  hiffh-grade  j^ears 
Satisfactory  prices      prompt  delivery. 

TRY   US    FOR   SERVICE 

CROFOOT  GEAR  ^VORRS 


INC«»Hl'<»HATEn 

CAMBRIDGE  A.  STATION 


BOSTON,  MASS. 


We  spin  all  kinds  of  metal 
and    specialize    in    steel. 

Lober  Art  Brass  &  Specialty  Co. 

124-126-128-130  Uth  Street     Toledo,  Ohio 


The  Old  Reliable 
Columbia  Caliper 

C"  No.  5  has  1^4  hardened  Jaws, 
reads  In  Ifiths.  64ths  and  12Sth?  with 
Ternier.  Until  further  notice  $2.50— sent  rre- 
pald.    Caliper   Booklet  shows   many    styles. 

Tampa,  Florid" 

Park  Ave. 


E.  G.  SMITH 


QUICK  OPERATING  LEVE  VISE 

Of  excellent  design  and  thoroiipUly  well  made. 
Yon   c.in   ri'ly  on   it   for  satisfactory   service. 
.\    Iriiil    win    coiuluce    you. 
\\r  >hall  I'f  gl.nd  to  .-icud  full  detail.'!. 

The  Carter  S  Hahes  Company 

Sterlini:  Place.  WI.NSTED.  CONN. 


PATENTS 

C.    L.    PARKBR 

Ex-member  Examining  Corps  U.  8.  Patent  Office 

AnORNEY-AT-LAW  AND  SOLICITOR  OF  PATENTS 


HaiiillM^ok  for  inventors 
McGUI  Bulldlne 


ent   upon   request. 
WASHINQTON,  D-  C 
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"Hickory  Dickory  Dock,  the  mouse  ran  up  the  clock — 
The  clock  struck  one,  the  mouse  ran  down  —  " 

and  the  clock  never  skipped  a  tick.  The  gears  in 
that  clock  were  made  like  "Philadelphia's,"  and 
nothing  short  of  old  age  or  a  complete  smash  could 
put  them  out  of  business. 

PHILADELPHIA  GEARS 

are  the  service  gears  of  the  machinery  field  and 
the  reserve  supply  for  gear  users  who  want  gears 

that    can    be    depended 

upon  to  travel  fast  and  be  0.  K.  when  they  arrive. 
^  We  have  a  practically  inexhaustible  stock  of  standard 

gears  ready  to  ship  on  demand,  and  a  gear-to-order 

department  that  holds  the  record  for  speed  on  gears 

for  special  requirements. 


There's   economy  in   using   Philadelphia 
Gears.   We  can  show  you  on  a  trial  order. 


PHILADELPHIA  GEAR  WORKS 

1120  VINE  STREET  PHILADELPHIA,  PA. 


MccKdnicdlAidpialioiis 

of  Mother  6cx3SPMylKs 


Gears  You  Can  GetWhenYouWantThem 

Wf  j.|iijt'iulizo  ill  gviiis  of  cviTV  (lo.SLiiiiLioii ;  Kfiii's  thai 
t'oUow  specifications  to  the  dot.  and  that  can  be  liad  on 
sliort  notice.  We  otTer  real  gear  service,  not 
only  for  ordinary  requirements,  but  one 
tliat  carries  a  sense  of  security  against 
onierKencles. 


Send 


The 

Cincinnati 
Gear 
Company 


1827-1833   Readi 
CINCINNATI.  OHIO 


Tho  above  pair  of 
ro»rs  are  cut  at  an 
anylo  of  106*. 


Fawcus  Machine  Company 

PITTSBl  RGII.  PA. 

Qcurs  of  all  ilescriptlons  to  24  fort  dliinu-tcr.     Heavy 
machinery  di-slKncd  ond  furnlslu-d  (nr  nil  rurposcs. 

WORKS:    lORD   CUV    AM)    PIITSIU  R(iH,    PA. 

MAIN  ornci: :    nnsiii  kom.  pa. 


AUTOMATIC   SCREW 
MACHINE  PRODUCTS 


W'e  are  equipped  to  make  everything:  in 
this  line  from  small  dimensions  to  parts 
up  to  51  o"  diameter.  Our  prices  are  as 
low  as  quality  permits.  The  fact  that  we 
have  been  many  years  in  business  and 
never  lost  a  customer  is  a  guarantee  that 
we  can  do  pood  work  for  you. 

We  are  also  prepared  to  furnish  hiKh-grade 
sears  almost  any  gear  you  can  call  for — in 
any  qu:intity.    Write  us  your  requirements. 

MKisKL  iMn:ss  Ml  (i.  CO. 

ots  i)()RCMifsri:k'  \N  i;.  uoston.  mass. 
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Clutcli 
Gears. 
A  kind 
of  ^vork 
that  is 


"Any  Old  Gear"  WON'T  DO 
Everywhere,  but  New 
Process  Gears  and  Pinions 
WILL. 

You  get  more  than  mere  material  and 
machine  work  when  you  buy  New  Process 
Gears  and  Pinions.  You  get  correct  tooth 
design,  right  machining  methods,  judi- 
cious selection  of  metal  and  the  careful 
finish  essential  to  permanently  satisfac- 
tory service. 

One  order  would  prove  to  you  that  New 
Process  Gears  and  Pinions  are  reasonable 
in  price  and  genuinely  good. 

Send  your  prints  or  specifications  for 
figures. 


YOU   CAN'T   PUT 

YOUR   GEAR   WORK 

INTO    BETTER    HANDS 


iiwPiiCiis 

SYRACUSE,    N.   Y. 


Foote  Ra>vlilcle  Pinions 

are  Economical  Mufflers 

of  Noisy  Drives 


They  are  made  from  the  best  grade  hides 
that  can  be  bought,  by  a  special  process 
which  insures  finished  pinions  that  are 
accui'ate,  long  lived,  and  capable  of  car- 
rying their  part  of  any  load  for  which 
a  quiet  drive  is  desired.  Specially 
adapted  for  high  speeds. 

Foote  is  equipped  to  furnish  all  kinds  of 
gears.  Materials  and  workmanship  guar- 
anteed.    Send  your  next  order  to  Foote. 

Gear  Problems  "G.  X."  on  request. 

Foote  Bros.  Gear  &  M.  Co, 

210-220  N.  Carpenter  and  211-221  N.  Curtis  Sts 
CHICAGO.   ILLINOIS.  V.  S.  A. 


IIIIIIOIil'M:)!IdTT;H 


SAFE  -  SILENT  -   EFFICIENT 


From  a  Magneto 
To  a  Dreadnought 

A  far  cry  indeed,  but  it  adequately  ex- 
presses the  range  of  requirements  we  can 
meet  with  good  gears.  We  make  gears 
for  magneto  drives — we  make  steering 
gears  for  battleships. 

Hindley  Gears 

are  ideal  for  many  purposes.  Uniform  ac- 
curacy, efficient  driving  qualities  and 
durability  are  the  features  responsible  for 
their  success.  Among  the  many  satisfied 
users  are  engineers  and  manufacturers 
whose  demands  are  hard  to  meet  because 
their  standards  are  so  high.  Hindley 
Gears  made  good.     Ask  those  men. 


HINDLEY  GEAR  COMPANY 

II05  FRANKFORD  AVE.     PHILADELPHIA,  PA. 
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Prize  winners  from  start  to  finish 


jwumjiiuti 


SELECTED  hide  stock 
specially  cured  for  gear 
requirements  by  an  exclus- 
ive process;  machined  in 
a  gear  plant  that  knows  no 
equal.       . 

"Do  it  noiselessly" 

with  New  Process  Pinions 

and  Vdur  l^uikI  jiul_i;nuiU  will  be 
rewarded  li\-  hij^jjcr,  better  prci- 
ductk)ii,  lessened  wear  and  tear 
on  machine  parts,  and  better 
conditions  for  your  men. 

Send  for  and  read  our  booklet 
"Noiseless  dear  Driving." 

^*"^>'New  PROCESS^*"^-^ 
Gear  Corporation 


CANADIAN  AGENTS:  Robert  Gardner  &  Son,  Ltd.,  Montreal 
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"W&B"  DROP 
FORCINGS 


X5he 
Whitman  0»  Barnes 
Man\ifact\iring    Co. 

Establishea  1854 
120tK  Street       CHICAGO.  ILL. 


^ 


We  make  a  specialty  of  the  highest 
grade  Drop  Forgings.  Our  excep- 
tional capacity  and  equipment  insure 
accurate  forgings  and  pi-ompt  de- 
livery. Send  us  models  or  blueprints 
and  permit  us  to  estimate  on  your 
requirements. 


A"Reed"  on  Your  Bench 

Don't  be  satisfied  to  buy  "any  old 
vise" — demand  a  "Reed"  and  get 
100  per  cent  value  for  every  dollar 
spent.  Reed  Vises  are  as  unbreak- 
able as  a  vise  can  be  made.  One 
on  your  vv^ork-bench  vi^ill  insure  the 
best  vise  service  possible. 

Reed  Vises  hold  work  rigidly,  do 
not  get  out  of  order,  and  stand  the 
strains  of  severe  service.  Cata- 
logue H  is  a  reference  book  for  use 
when  buying  vises.  May  we  mail 
you  a  copy  today? 

REED  MANUFACTURING  COMPANY 

Erie,  Pa.,  U.  S.  A. 


We  manufacture  high- 
grade  punches  and  dies 
of  various  kinds  for  use 
in  connection  with  sheet 
metal  work  and  de- 
scribed as  follows: 

Blanking,  Piercing, 
Forming, Trimming, 
Drawing,  and  Sub- 
press  work. 

We  pay  particular  atten- 
tion to  see  that  the  dies 
are  made  according  to  the 
desires  of  our  customers. 
Write  us. 


The  Columbus  Die.Tool^MachineCo. 

COLUMBUS,  OHIO,  U.  S.  A. 


It  pays  to  use  Nelson  Dies.    Highest  grade 
■worKmanship.      Prices  right.      Consult  us. 

NELSON  TOOL  COMPANY,  Inc. 

781-783  East  142nd  St.  New  York  City 


Nothing  to  Do  but  Drive 

You  are  not  put  to  the  trouble  of 

filing  and  fitting  when  you  use  our 

P"'inished  Machine  Key.     We  finish 

them  complete — all  ready  to  drive, 

and  you  can  always  depend  upon  accurate  machining  and  true  size. 

for  making  Machine  Keys  any  length,  width,  depth,  style  or  taper. 

too  much — get  our  prices. 

Our  specialties  include:    Machine  Racks,  Cold  Drawn  Shafting,  Screw  Stock, 
Flats,  Squares,  Hexagons  and  Special  Shapes.      Send  for  interesting  Catalog. 

STANDARD  GAUGE  STEEL  COMPANY,  Beaver  Falls,  Pa^  U.S.A. 


We  have  special  facilities 
If  your  keys  are  costing 


and    riilla.lcli.hia.    Tii.      raclOi- 
MaeihT  Co..   IV.rtlalid,   On-.      " 


W   Tort   St..    Miliu-best 


rth   Ixickwood   &   Co.,    New   Tork. 
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When  You  Need  Tools 
Bear  in  Mind  this 


MARK 


After  you  have  once  used  Billings  & 
Spencer  tools  no  other  reminder  is 
necessary. 

The  satisfaction  and  good  feeling 
created  in  the  mind  of  the  mechanic 
who  uses  Billings  &  Spencer  tools  are 
constant  reminders,  because  he  always 
associates 

BILLINGS  &  SPENCER 

with  his  satisfied  state  of  mind.  Billings 
&  Spencer  tools  are  tools  built  by  me- 
chanics for  mechanics. 

As  a  mechanic  you  know  the  difference 
between  good  tools  and  poor  tools,  and 
all  that  we  ask  of  you  is  to  try  the  tools 
marked  with  the  above  trade  mark. 

You  will  find  them  at  all 
dealers  of  good  standing. 

The  Billings  &  Spencer  Co. 

HARTFORD,  CONNECTICUT 


]j^/jt        Workmen  Who  Serve 
Jitl        Matthews    Customers 


The  traiiioii  hands 
and  eyes  of  skilled 
workmen  Kuide  the 
cutting  and  temper- 
ing of  Mattliews 
Steel  I>elleriiig  Dies 


Estubli.hrH  1S50 


Jas.H.  Matthews  &  Company,  Pittsburgh,  Pa. 


What  Dyson  can  Do  for  You 

If  you  need  high-grade  forgings  of  any  kind 
of  steel,  for  any  purpose.  Dyson  can  supply 
them;  if  you  want  forgings  rcugh-machined 
and  heat-treated.  Dyson  can  do  the  work; 
if  you  desire  information  on  the  adaptability 
of  metals  for  work  under  consideration, 
Dyson  can  answer  that  call  too. 

Dyson  makes  guaranteed  forgings  up  to  five 
tons — and  heat-treats  them  properly.  Let  us 
figure  on  your  requirements. 

JOSEPH  DYSON  &  SONS,  Cleveland,  Ohio 


DIE-CASTINGS 

Are    Better    Than    Machined    Products 

If — Free  from  Flaws, 

True  to  Specifications, 
Cast  of  Dependable  Alloys. 

Years  of  experience  have  taught  us  how- 
to  meet  these  conditions. 

Quantity    of   production    permits    tlie 
substitution  of 

VAN  WAGNER 


die-cast  parts  for  machined  parts  at 
a  saving. 


Send  Blue-Prints,  Samplet  or  SpecificAtioni 

for  our  estimates. 

Prompt  Quotations  will  follow. 


E.  B.  Van  Wagner  Mfg.  Company 

SYRACUSE,  NEW  YORK 
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MOLTRUP 


The  name  is  your  guarantee  of  highest  quahty 

Over  20  years'  experience  in 
Key  making  at  your  service. 
Gib  Head— Plain  Taper- 
Round  End  Feather  s — 
Special  Keys  for  every 
manufacturing  purpose. 


May 

w^e 

make  yours? 

I  ^ 

■rii'   . 

-  ''.M?M|imi 

Moltrup  Steel  Products  Co. 

BEAVER  FALLS,  PA. 


Lower  Your  Tapping 
Costs  with   a 


VICTOR 

COLLAPSIBLE 

TAP 


Save  the  time  now  wasted  in  backing 
out  a  solid  tap.  Even  if  it  is  only  a  few 
seconds  each  time,  those  seconds  total  a 
substantial  amount  in  a  week's  work. 
Victor  Taps  are  strong,  durable  and  sim- 
ple. No  complicated  parts  to  get  out  of 
order.  Body  of  machine  steel,  chasers 
highspeed  steel.  Set  screw  adjustment 
from  front  maintains  setting.  Automatic 
trip  prevents  spoiled  work.  Ideal  tor  tap- 
ping shells. 

VICTOR  TOOL  COMPANY 

WAYNESBORO,  PA.,  U.  S.  A. 


/^ts\1816         One  Century  in  Business         1916 /^>^ 

^^^i-Electr/c  Steei 


TOOL  AND  SPRING  STEEL 
NICKEL,  CHROME  SILICO  MANGANESE 
CHROME  NICKEL,  SILICO  MANGANESE 

NEW  FRASSE  ELECTRIC  STEEL  WORKS,  Hartford,  Ct. 
In  Operation  September  1st. 

/v  PETER  A.  FRASSE  ®  CO,.  Inc.  /^ 

t\  TUBISC-STEEL-TOOLS'SUPPLIES  / /^Y\^ 

>  417-421    CANAL    STREET,    NEW    YORK<  W* 


WEDELL  &  BOERS 

157  Jefferson  Ave.,    Detroit,  Mich. 


TOOLCARE  REQUIRES 
A  TOOL  CASE 

The  ideal  tool  case  for 
the  practical  mechani( 
is  the  W.  &  B.  It  is  com- 
pact and  strong,  has  sta- 
tionary tray  for  heavy 
tools,  and  drawers  are 
fitted  in  lengths  and 
depths  to  take  tools  of 
all  sizes.  W.  &  B.  Cases 
are  covered  with  Seal 
Grain  Cowhide  or  Kara- 
tol,  as  preferred,  and  are 
handsomely  finished. 

Wrilt  for  booklet 


iniiniHIIHIIIIUIIlllltHHIIIllllHliUllllli 


They're 

Good 

Tools 


Bay  State  Taps  f 
and  Dies  i 


meet  every  requirement  for 
clean  cut,  accurate  threads 
and  cost  saving  service. 
They  are  made  from  best 
grade  steel,  hardened  accord- 
ing to  the  Bay  State  special 
process,  tested  before  being 
put  in  stock  and  guaranteed 
to  be  free  from  imperfec- 
tions. 

Bay  State  Taps  and  Dies  cut 
the  cost  of  high-grade  thread- 
ing to  low  figures.  Why  not 
give  them  a  trial?  Taps, 
Dies,      Screw      Plates,      etc. 

WRITE  FOR  THE  CATALOG 


Bay  State  Tap  &  Die  Co. 


MANSFIELD 


MASS.,  U.  S.  A. 


Representatives    for    Englund;      Geo.    TV.    Goodchild    &    Macnab.    56  SS 

KH(;le    St..    Soutlmmpton    }tow.    I.onOon.    W.    C.      Representatives    for 
Scandinavia:     Wilh.   Sonesson   &   Co..    Ltd.,    Malmo.    Sweden. 
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Power 

Is  your  Eng-ine  or  Motor  d^velopinj  Its  full 
>ow(?r?  You  don't  know  unloss  you  know  the 
jiei-d    you    am    attaining. 

Whv  lint  ilftcrmino  this  by  taking  readings 
ccHMonally    with    tho 

speed  Counter 


SlriiiKht    RoadiliK.    NoiiMa(tl\otio.    Ball    Bearing, 

Clutoll    Mechniusin    which    innurM 

accurate  roadinKS. 

The  Veeder  Manufacturing  Co. 

39  S»riieant  Si..  HARTFORD.  OONN. 

Makers   of 


K«cE 

DrawiiiK     Materials.     i\Iatlioinatiral 

and   Surveying   Inslrunients, 

Measuring  Tapes. 


KEUFFEL  &  ESSER  CO. 

127  Fulton  Street  NEW  YORK 

General  Office  and  Factorira: 

HOBOKEN.  N.  J. 

Chicago     St.  Louis     San  Francisco     Montreal 


Perfectly  Safe  at  Highest  Speeds 

Thousands  of  Gilbert  Wood  Split  Pullej's  are  with- 
standing shocks,  sudden  changes  of  load,  and  running 
at  speeds  which  would  ruin  the  ordinary  wood  pulley, 
and  even  shatter  heavy  iron  pulleys.  The  greater 
strength  of  Gilbert  Pulleys  is  due  to  superior  design 
and  the  hard,  close  grained  maple  wood  used  in  their 

construction. 

GILBERT 
WOOD 
SPLIT 
PULLEYS 

are  built  up  in  sec- 
tions, arranged  to 
offer  the  maximum 
resistance  to  com- 
pression, but  still  al- 
low sufficient  spring 
to  offset  the  effect  of 
sudden  shocks.  The  polished  surface  of  the  pulley  face 
assures  perfect  belt  contact,  safety  at  highest  speeds, 
and  pei-mits  the  pulley  to  transmit  from  40  to  .50  per 
cent  more  power  than  would  be  possible  with  an  iron 
i-im.  Light  in  weight  and  guaranteed  correct  in  bal- 
ance and  trueness  of  running. 

SAGINAW  MANUFACTURING  CO. 

SAGINAW,  W.  $.,  MICHIGAN 

BALES  AGENCIES  IN  ALL  THE  PHINCIHAL  CITIES  IN  THE  WORLD 


Naw  Tork  Branch,  88  Warren  Street 

Cable  Addreaa,  En^raTe. 


Cblcafo  Branch.   106.109  So.  Jaffarson  8tre«4 
B.  C.  and  Llabar'a  Codea 


Two  Delphos  Shop  Aids 

i  lie  lifipliiis  Wa.-.U-  (all.  wiUi  lis  air 
tight,  self-closing  cover,  is  first  aid  t.i 
lire  prevention;  the  Delphos  Non-over 
tldw  Factory  Dispenser  for  tilling  small 
oilers  prevents  waste  and  contributes 
loward  shop  orderliness.  Both  are 
strong  and  serviceable — real  necessi 
ties  in  every  upt<i-date  plant.   Cu/n/o;; ' 

DFXPHOS  MFG.  COMPANY 

DKi  riios.  OHIO 


THE  JOHNSON  FRICTION  CLUTCH 


WRITE  FOR  CATALOG  "A." 

Send  for  Our  Booklet  "CLUTCHES  AS  APPLIED  IN  MACHINE  BLILDINC. 


THE  CAHLYLE  JOHNSON  MACHINE  CO.   Manchester  cohn. 
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THE  OTIS 

Tubular  Feed  Water  Heater,  Oil 
Separator  and  Purifier 

is  not  an  expei-iment,  but  a  tried  and  trusted  appliance 
that  the  makers  are  not  afraid  to 

GUARANTEE 

To  heat  the  feed  water  to  the  boiling  point  (210  to 
212  degrees)  with  the  exhaust  steam  without  caus- 
ing any  back  pressure ;  also  to  extract  the  oil  from 
the  exhaust,  so  that  the  exhaust  steam,  after  being 
passed  through  the  heater,  can  be  used  for  heating 
purposes,  and  the  water  of  condensation  for  the 
heating  system  be  returned  to  the  boiler  without 
the  additional  expense  of  an  eliminator. 


We  are  so  sure  of  the  OTIS  that  we  agree  to  pay 
all  costs  of  a  trial — freight,  cartage,  piping,  etc. — if  it 
fails  to  do  all  we  claim  for  it. 

Catalogue  and  Prices  at  your  Service 

The  Stewart  Heater  Company 

79-99  East  Delevan  Avenue  BUFFALO,  N.  Y. 


Screw  Machine 
Products 

OF  ALL  KINDS 

We  have  recently  equipped 
with  new  machinery  for  mak- 
ing all  kinds  of  screw  prod- 
ucts. Send  in  blue  prints  or 
samples  for  prices.  Deliveries 
will  be  prompt  and  quality 
right  up  to  the  top  notch,  for 
which  our  reputation  is  well 
known.  Prices  ivill  please 
you,  too. 

Toledo  Screw  & 
Stamping  Co. 

170  SMEAD  AVENUE    TOLEDO.  OHIO 


FOR  LEAD  BURNING 

Our  No.  2S  Oxy-Hydrogen  Lead  Burner  is 
most  'complete.  Equipped  witfi  taps  that 
are  ground  to  a  seat,  making  them  easy  to 
manipulate — safety  gauzes  in  the  throat  of 
the  yoke  to  prevent  accident  by  a  flashing 
back  of  flame — a  series  of  jet  tips  with 
varying  sized  orifices,  and  a  wind  shield 
adjustment  to  permit  its  use  in  draughty 
places.  A  straight  and  curved  burner  shaft 
that  will  meet  every  possible  condition. 
Price,  complete  with  5  feet  rubber  connect- 
ing tubing,  $7.00.  Ask  for  catalog  '"B.  M.." 
illu.strating  and  describing  this  and  all  our 
chemical    laboratory    apparatus. 

BUFFALO  DENTAL  MANUFACTURING  CO. 

BUFFALO,  N.  Y.,  U.  S.  A. 


A.  G.  BUTLER,  Inc. 

r==ll=n    PATTERN   LETTERS   C 
For  Iron  and  Brass  Castings. 
Various  styles  and  sizes.     For 
PJ    Yl  Machines,  Bridges, Tablets,  etc. 

^^^JSl  Leather  Fillet.    AlUzcs  in  slock. 
Postal  Telegraph  Bldg.,  253  Broadway,   New  York 


The  MOHN 
VISE  Can 
Be  Used  At 
Any  Angle 

A  feature  which  makes  it  particularly  handy  in  drilling 
and  milling  at  angles.  Quickly  adjusted.  Grips  with  an 
ungivable  hold.  Strong  and  powerful.  Unique  handle 
which  can  be  turned  in,  out  of  the  way,  once  vise  is  adjusted. 

Three  sizes.       Circular  and  prices  on   request. 

W.  D.  MOHN   &   CO.,   Reading,   Pa. 
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Keep  Case  Hardening 
Costs  Uniform  and  Low 


This  "American"  Carbonizing  Machine  will 
enable  you  to  do  it.  Built  to  take  work  up 
to  6"  diameter  and  20"  long,  it  occupies  only 
42"  X  69"  of  floor  space.  It  uses  gas  with 
marked  economy,  meets  exacting  demands 
for  service,  and  produces  uniformly  high- 
grade  work  at  low  cost. 

This  is  but  one  of  the  many  furnaces  and 
heating  machines  in  the  "American"  line. 
All  are  built  to  meet  the  demands  of  manu- 
facturers who  require  heat-treating  equip- 
ment of  unusual  exactness,  control  and 
economy. 

Special  Book  on  "Case  Hardening  with 

Gas"  and  Catalogue  of  the  full  line  of 

American  Furnaces  on  request. 


AMERICAN  GAS  FURNACE  CO.,  24  John  St.,  New  York 


ENGINEERS  AND  MANUFACTURERS 


One  Product  Only 

FORCINGS 


We  concentrate  all  our  efforts 
on  making  just  one  thing — Forg- 
ings.  And  following  that  policy 
strictly,  we  are  enabled  to  turn 
out  work  that,  for  reliability  and 
wide  range  of  service,  is  unsur- 
passed. 

We  carry  a  large  stock  of  mate- 
rial, our  shop  facilities  are  un- 
equaled,  workmen  experts  in 
their  line,  and  last — and  all- 
important — our  methods  are 
right. 

Prompt  deliveries  on  all  orders, 
large  or  small.  Send  blueprincs 
or  drawings  for  quotation. 

THE  MACHINERY  FORGING  CO. 

Hamilton   Ave.   and   Marquette  St. 

CLEVELAND  OHIO.  U.  S.  A. 


Somewhere  in  Mexico 

Uncle  Sam  is  iisiiiir  a  number  of  Imperial  O.rii- 
AcctiilcHC  Wcldiiu/  aiid  Cuttinu  Equipment.t  as 
FIRST  AID  to  repair  breakdowns  of  the  big 
fleet  of  transportation  trucks  and  other  army 
equipment  on  the  border. 

The  government,  when  seeking  quality  of  work- 
and  speed  of  accomplishmeiit,  chose  Imperial — 
it's  a  safe  lead  for  you  to  follow. 

Write  today  for  big  illustrated  catalog  showing  trork 
actually  done,  savings  made,  cost  of  operation,  and 

ottier  I'tUi'ihle  dat'i. 

Imperial  Brass  Mfg.  Co. 


1224  W.  Harrison  St. 


CHICAGO 


206 


MACHINERY 


August.  1916 


Cut  Your  SHop  Costs 

Nobody  would  think  of  putting  16-inch  lathe  work  on  a  30- 
inch  lathe;  then  why  leave  small  parts  on  a  large  Milling 
Machine?  A  Steptoe  Hand  Miller  or  small  power  feed  can 
be  handled  quicker  and  will  cut  your  production  cost.  You 
will  have  less  money  invested  in  your  Milling  Machines  and 
have  more  machines  to  do  the  work. 

That  same  principle  applied  to  your  small  planer  work  will 
cut  the  cost  of  planer  work. 

A  Steptoe  Shaper  will  do  the  work  faster  because  it  can  be 
liandled  quicker. 

THE  JOHN  STEPTOE  COMPANY 


BRIGHTON 


CINCINNATI.  O. 


The  Cleveland  Horizontal  Boring, 
Drilling  and  Milling  Machine 


Unusual  Range        Exceptional  Speed 

Bore,  miU,  drill,  tap,  etc.,  on  the  Cleveland  "Hori- 
zontal." It's  the  machine  to  handle  work  at  low 
cost.  Strength  and  rigidity  insure  accurate  out- 
put, and  the  system  of  centralized  controls  re- 
duces the  operating  effort  to  the  minimum. 

In  Cleveland  Machines  all  gears  are  covered,  all 
feed  changes  made  by  one  handle,  all  changes  of 
speed  and  feed  made,  without  interference,  while 
machine  is  running.  Many  other  advantageous 
features.    Write  for  complete  description. 


CLEVELAND  MACHINE  TOOL  WORKS 

Cleveland,  Ohio,  U.  S.  A. 


LO^vrv 


LIMITED 

NEW  JERSEY  '->' 


NEWARK 

7^CL-nufcLciu.rer5  of 

PrGcisionMexchinery  a.nd 
|.  Mctkers  of  Dies.Tools.Rxtures 

^\        5p  e  ciaJ.  Mo^ch  in  e  s 
for  Gun  Milkers. 


^\ 


Barr  Sensitive 
Drills 

One   to  6   Spindles 

Lever  or  Power 
Feed 

M.ADE   BY 

FRANCIS  REED  COMPANY 

43  Hammond  Street 
WORCESTER.       MASS.,  U.S.A. 


CARE 


In  their  alignment,  in  the  selection  of  first-grade  material,  in 
machining  to  Jigs,  in  the  use  of  modern,  practical  equipment, 
and  no  special  hurry  to  put  through  other  than  good  work 
is  the  main  reason  why  CHAMPION  LATHES  are  a  standard 
for  accurate  boring,  turning,  facing  and  screw-cutting  lathe 
operations. 

Designed  with  extra  weight  and  every  convenience  makes 
them  the  ideal  machine  for  Tool  Room  and  Factory. 

Four  Sizes:   12-14-16-  and  18-inch. 

CHAMPION  TOOL  WORKS  CO. 


2422  Spring  Grove  Avenue 


CINCINNATI.  OHIO,  U.  S.  A. 
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Gray's  Sheet  Metal  Cutter  No.  1 

{Not  a  Rotary  Shear) 

For  Cutting  Out  Gages,  Templets,  Jigs, 
Engine  Liners,  Gaskets,  Gear  Covers, 
Sheet  Metal  Guards  and  Kindred  Articles. 

Especially  adapted  for  your  experimental  depa]t- 
ment  and  for  special  machinery  building. 


Steel  Plate  10'  x  18',  3-16'  thick. 


Makes  handwork  a  quick  mechanical  proposition, 
and  will  save  its  cost  in  very  short  time.  In  use  in 
leading  shops  of  country. 

Cuts  any  conceivable  shape  without  changing  true 
alignment  of  any  portion  of  material,  and  at  rate  of 
1^0  to  30  inches  per  minute.  Maximum  capacity 
•"^-16"  steel  plate. 

Write  for  complete  details. 


End  View  Showing  Cutting  Mechaniam. 


W.  J.  SAVAGE  COMPANY,  Inc. 

KNOXVILLE,  TENN.,  U.  S.  A. 


The 


HIGLEY 

COLD  METAL  SAW 

Catalog  furnished  by 

Vandyck  Churchill  Co. 


New   York 


Philadelptiia 


New   Haven 


PRODUCTION 
TOOLS 

The  Kelly  Ad- 
justable   Kind 

KELLY 


The  Production  Boss 

''Don't  Care  a  Cuss" 

what  makeorkindofioollie 
uses -he  wants  SERVICE; 
he  must  have  continuous 
PRODUCTION. 

THE  KELLY 
REAMER  CO. 

CLEVELAND,         OHIO 

r.  \V.  niirlon.  r.rlmihs  .V  r,i..  I^m. 

(Ion.    Kusril-'.li   AB.Mit«.      Hun..!,    kih. 


This  Marvel  No.  4  High 
Speed  Draw  Cut  Saw 
cuts  6-inch  round  cold 
1-oIled  steel  in  10  minutes. 
5-inch  steel  in  8  minutt-s 
and  smaller  sizes  in  pro- 
portion. Its  exceptional 
speed  and  accuracy,  witli 
the  adjustable  stroke, 
automatic  stop.  etc.. 
make  it  a  winner  where 
speed  and  precision 
count. 

ARMSTRONG-BLUM 
MFG.  COMPANY 

343  N.  Francisco  Ave 

CHICAGO   -   ILUNOIS         _    . 


Built    tor 
vice.    Capacity 
6    In.    by    6    I 
Furnished  wK 
or    w  I't  h  o  u 
motor  drive. 

Catalog 
on   request. 


...w 
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Bradley  Upright  Hammers 

Are  made  with  heads  weighing  15  to  500  pounds.     Each  contains 

one-third  to  one-halt  more  material  than  those  of  any  other  make 

of  the  same  rating. 

Their  anvil  blocks  weigh  nearly  or  quite  double  those  of  other 

hammers. 

Their  output  is  guaranteed  25  per  cent  greater  than  is  possible 

with  other  hammers  of  sJhne  rating,  or  no  sale. 

More  Bradley  Hammers  are  sold  each  year  than  all  other  power 

hammers  combined. 

WE    MAKE 
The  Bradley  Cushioned  Helve  Hammer  The  Bradley  Upright  Helve  Hammer 

The  Bradley  Upright  Strap  Hammer  The  Bradley  Compact  Hammer 

Forges  for  Hard  Coal  or  Coke 


SEND      FOR     CIRCULARS 


C.  C.  BRADLEY  &  SON,  Syracuse,  New  York 

rOREIGN  AGENTS:  Sclin.liar.U  &  Srliiitte.  Berlin.  Vifnna.  Stoikholin.  retrojrrail.  Alfif.i 
H.  Scluitlf.  ('(ill.;:!!.-.  l:ru!.,-cN.  I.i.-gf.  Pari-.  Milan.  P.illiac.  Ilii.k  i'«  Iliikiiian.  Ltil..  Wliitr- 
cliapel  Itoail,   Lcmdon. 


CHAMBERSBURG  STEAM  HAMMERS 

"ALL  SIZES  FOR  EVERY  CLASS  OF  ^VORK" 

Our  hammers  are  double  acting,  have  simple  valve  gear  and  give  the  operator 
perfect  control.     Write  us  for  details. 

CHAMBERSBURG  ENGINEERING  COMPANY,  Chambersburg,  Pa. 

HYDRAULIC     MACHINERY 


NOT     IN    A    TRUST 


H4YES  FILE  COMPANY,  Detroit,  Michigan 


USE   OUR   SPECIAL    LATHE-CUT    FILE   FOR   LATHE  WORK 

PRICES    ON    APPLICATION 


Beaudry  Hammers 

FOR    GENERAL    FORGING 


/% 


Save  Fuel,  Time  and  Labor. 
Cut  Forging  Costs  in  Two. 

Belt  or  Motor  Driven 

BEAUDRY  4&  CO.,  Inc. 

141  Milk  Street         BOSTON.  MASS. 


"Dead    StroRe"    Power 
Hammers 


Strike     a  squar'. 

true    blow  at     all 

times    and  can    l^ 

safely  run  at  bigh 

The  peoaliar  fea- 
ture is  tlie  spring, 
to  wbich  the  rum 
is  attached  by  ;i 
flexible  belt,  per- 
m  i  t  t  i  n  f,'  a  far 
more  effectiv. 
blow  than  can  hv 
given  by  any 
Other  hammer  of 
the  same  weight 
and  stroke,  ani 
requiring  k'^^ 


MAXr  ?V 

Dienelt  &  Eisenhardt,  Inc. 

1304  No.  Howard  Street 
PHILADELPHIA,  PA.,  U.S.A. 


Ams  Presses 


We  spare  no  money 
nor  pains  to  make 
our  Presses  the  best 
that  money  can  buy. 
Let  us  quote  you  on 
your  next  Press. 

Address  Dept.  P  3 


MAX  AMS  MACHINE  CO.,  Bridgeport.  Conn. 


DROP  PRESSES 

for  All  Purposes  Our  Specialty 


The  Peck  Drop  Lifter 
can  be  readily  applied  to 
foot  or  hand  drops.   - 

MINER  &  PECK  MFG.  CO. 

PropriVfor.  of  the  PECK  DROP  PRESS  WORKS 
NEW  HAVEN  CONN..  U.S.A. 


August,  1916 


MACHINERY 


209 


The  "Hurlbut,  Rogers"  for  Speed 

The  Hurlbut,  Rogers  Cutting-off  Machine 
cuts  stock  fast.  It  practically  doubles  the 
output  of  the  ordinary  machine  and  just 
about  halves  the  cost.  There  are  tivo  cut- 
ters on  the  H-R ;  the  ordinary  cutting-off 
machine  has  but  one.  Besides  speed,  the 
Hurlbut,  Rogers  has  strength,  rigidity 
and  power  to  handle  the  heaviest  work 
with  accuracy.  It  will  cut  your  stock  in 
record-making  time  at  rock-bottom  costs. 

Ask  us  to  show  you.    Capacity  2    to  10 

The  Hurlbut,  Rogers  Machinery  Company 


SOUTH  SUDBURY 


MASSACHUSETTS 


-^ 


?'^r^ 


"STERLING" 

HACK  SAWS 


MANUFACTURKD    BY 


Diamond    Saw    &    Stamping    \\  orks 

lU  FFALO,  N.  v.,  r.  S.  A. 


Send  fur  our  new 
catalogue  and  learn 
how  to  save  money 
nil    Tuniiiiii'  Tools. 


The  0.  K.  Tool  Holder  Co. 

SHELTON.  CONN..  U.  S.  A. 


UniE  GIANT  POWER  HAMMER 

:i^,;.:t:.ri400R.  P.M. -•--:;;;•■.; 

MAYER  BROTHERSCOMPANY 

131  Rock  St.  MANK.ATO.  MINN  .  U  S.A. 


ORIGINAL: 


ROCKWELL  FURNACES 

For  ASNKALIM;.  TCMPKRINC. 

HAKIIKMNG.   viKl.TINC,  Etc. 

H  11.  OH.  AITLIANCES 

Catjlni:  Z\  fnrthcasklnff 


EitakllihrJ  !«02 


MOBERG 

DIE  CASTINGS 


C.  J.  MOBERG,  Inc. 

Beach    Slrtet,    Mount  Vernon,    N.  Y. 
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Genuine  Armstrong  Stocks  and  Dies 


PIPE  CUTTERS 


Malleable  Iron  Hinged  Pipe  Vises 


PIPE  MACHINES 


MANUFACTURED   BY 


THE  ARMSTRONG  MFG.  CO.,   iriuDGm^oRf 'conx 


The  Method  of   Drive  is  an  Im- 
portant Thing  in  a  Pipe  Machine 


Becauatj  a  lot  of  time  is  wasted  if  the  speed  is 
not  just  right  for  every  size  and  material  of  pipe. 

The  "Sloever"  Pipe  Machine 

has  a  single-pulley  drive  with  Rear  speed  varia- 
tion. This  means  that  the  belt  speed  is  constant, 
not  lowest  when  it  should  be  highest.  The  delt 
tension  Is  always  proportional  to  the  power 
transmitted— i-coiiomy  of  power.  The  belt  contact 
is  constant  land  always  adequate. 

The  "Stoever"  has  a  friction  countershaft  which 
eliminates  shifting  belts  and  saves  at  least  one- 
third  in  belting  cost. 

The  gear  speed  variation  affords  a  speed  exactly 
right  for  every  size  of  pipe,  and  for  iron  or  steel. 
This  means  maximum  cutting  and  threadina 
speed.  " 

Write  for  the  "Economy"  Booklets. 

TREADWELL  ENGINEERING   CO. 

Sales  Office:  140  Cedar  Street,  New  York 

Works:  Easton,  Pa.  jc  ,o 


For  Heavy 

Pipe 

Cutting 

and 

Threading 


Catalog  gives 
fuil  description. 


Curtis  'a 
Curtis  Co. 

8    Garden    Street 

BRIDGEPORT 
CONN.,  U.S.  A. 


THIS  power-driven 
Forbes  Pipe  Cutting 
and  Threading  Ma- 
chine is  especially  heav'j' 
in  design,  and  built  for 
hard  service.  It  is 
equipped  with  four  speed 
changes,  oil  pump  and  re- 
volving dies,  and  is  par- 
ticularly compact — re- 
quiring five  feet  less  floor 
space  for  working  a 
length  of  pipe  than  any 
overhung  spindle  tj'pe 
machine.  It  is  an  eco- 
nomical, one-man  ma- 
chine for  work  up  to  15" 
in  diameter.  Furnished 
for  hand  use  if  desired. 


Standard  Wieland  6-inch 
Pipe  Threader  and  Cutter 


Thread  Pipe  Do  You?    How? 

The  modern,  efficient  way  is  the  Standard  Wieland 
way,  with  a  heavy,  sturdy,  durable  machine,  simple 
and  positive  in  operation,  fast  and  accurate  in  pro- 
duction. This  machine  costs  more  and  is  worth  it; 
character  and  quantity  of  output  prove  it. 

A  few  features:  One-piece  bed;  single-speed  pulleys; 
gear  speed  changes  through  semi-steel  cut  gears;  deep 
chasers,  cutting  long  taper  threads  in  one  cut  per- 
fectly, steel  as  well  as  iron  pipe. 

Send  for  the  circular. 

Standard   Engineering   Company 
EUvsrood  City  Pennsylvania 

San  Francisco  Office:    1801  Claus  SpreckeU  Bldg. 
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.B6K 


V^< 


Cut  Your 
Threads  on 
aB&Kand 
Remove  the 
Frown 


Frowns  have  no  place  around  a  Bignall  &  Keeler  Pipe  Machine. 
-When  a  machine  satisfies  both  the  owner  and  the  user,  frowns  are 
unknown.  "Satisfies"  is  a  big  word  when  applied  to  pipe  threading. 
There  is  the  owner  of  the  machine,  the  man  who  operates  the  ma- 
chine, and  the  man  who  makes  up  the  threaded  joints.  B.  &  K. 
Machines  satisfy  all  along  the  line.  Wlmt  size  are  you  interested  in? 


BIGNALL  &   KEELER  MACHINE  WORKS 


EDWARDSVILLE,   ILLINOIS,   U.S.A. 


PEERLtSS 


^^y^ 


SAUNDERS 


Pipe  Threading  and  Cutting 
Machine  No.  6 

A  stroiiK.  diinible.  rapid  iind  easily  operated  iiun-liine 
whiili  cuts  and  threads  pipe  from  2'..."  to  S"  with 
absolute  aei'uraiv.  Xo  loose  gears,  large  pulleys  or 
tight  lielts.  I'nil'orm  surface  speeds  on  different  dian\- 
eters  of  work  are  provided  by  special  gearing  arrange- 
ment. Die  head  can  lie  brought  close  to  gripping 
chuck  and  short  lengths  threaded  without  a  nipple 
chuck.  No  more  efficient  pipe  cutter  on  the  market 
than  this  Saunders  No.  6. 

Entire  Saunders  lino  described  in  Catalog  P. 

D.SAUNDERS'  SONS,  Yonkers,  N.Y. 


"In  Days  of  Labor  Difficulties 
LooR  to  Your  Machines" 

II  it  .Mil  !>.■  done  liy  inacliin.Ty,  wliv  d.>  It  Ih.'  .-Inw, 
lal)orious,  costly  hand  way? 
Many  manufacturers  are  try- 
ing to  cut  and  thread  pipe  the 
costly  hand  way  when  they 
ought  to  be  using  the 

Merrell  Power 
Operated  Pipe 
Threading  and 
CuttiDg  Machine 

A  boy  caji  opi'rate  it 
and   get   good    results.      It 
work.s      quickly,      easily, 
simply — and      it      always 
works. 

Of  course  most  men's 
pipe  problems  are  dif- 
ferent. Yours  may  be. 
too.  But  there  is  a 
.Merrell  made  to  do  your 
work,  and  do  it  easily, 
economically  and  satis- 
factorily to  yourself  and 
your  customers. 
.\iul,  to  prove  what  the  Merrell  will  do  before  you  agree 
to  keep  it,  we  will  send  you  your  Merrell  on  Uie  con- 
dition that  if  It  does  not  make  good,  we  will. 

Get  the  Merrell  catalogue  A- 16  to-day.  Thaft 
the  first  step  away  from  possible  labor  difficulties 
in   one  part  of  your  business. 

The  Merrell  Mfg.  Company 


15   Curtis   Street 


TOLEDO,  OHIO 
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"TOLKDO"    Prestige    Steadily    Widens 

among  manufacturers  who 
seek  durable,  efficient  press- 
es  of   consistent   economy. 

"TOLEDO" 

Double 
Crank  Presses 

embody  exclusive  improve- 
ments and  new  features  of 
the  greatest  advantage. 

It  is  unnecessary  to  go  into 
the  details  of  the  construc- 
tion of  these  presses  after 
half  a  century  of  tried  and 
proven  success. 

They  are  furnished  in  over  150  sizes  and  adapted  to  every  re- 
quirement of  sheet-metal  and  drop-forging  work. 

Prompt  Deliveries. 

The  Toledo  Machine  &  Tool  Company 

TOLEDO,    OHIO.    l\  S.  A. 


It'stheBurr"No.l" 

A  told  saw  fitted  with  a  10-iiKli  saw 
blade,  3/32  inch  thick,  of  uniform 
hardness  throughout  —  a  machine 
that  cuts  any  round  stock  up  to  3Vz 
inches  diameter,  accurately  and  fast. 

Simple  design  and  substantial  con- 
struction are  distinctive  features. 
Drive  is  through  a  steel  worm  gear 
provided  with  ball  thrust  bearings 
and  a  steel  pinion;  automatic  trip 
shifts  belt  to  loose  pulley  at  finish 
of  cut. 

Circular  gives  full  de- 
scription.     Write  us. 


JOHN  T.  BURR  &  SON 


Tool  Post  Grinder 


Hand  Feed  and  Plzun 

For  grinding  Centers,  Dies, 
Cutters,  etc. 

Does  both  Internal  and  Sur- 
face Grinding. 

Supplied  with  ^^{  x  6"  wheel 
internal  grinding  attachment. 

Ten  -  foot  flexible  cord  and 
plug  to  fit  any  standard  lamp 
socket. 

STOW  MANUFACTURING  CO. 

BINGHAMTON,  N.  Y. 

CHICAGO  OFFICE: 
106  So.  Jefferson  Street 


Combination 

FIUNG 

Cabinets  and 
Drawing  Tables 


Ihoronghly  ivill 
itiiule  and  tinisbed  iQ 
r.rund  UapWs  host 
>lv-lo.  Our  CaMnets 
and  Drawing  Talilps 
never  -fail  to  please 
Table   and    cabinet   eomhination   bere 


Tone  of  tUe  most  iwpulnr  pieces. 

Send  today  for  descriTitive  matter  and  pric 

our    entire     line     of    Drafting    Room    Fun 


on 


FRITZ  MANUFACTURING  COMPANY 


60  Alabama  Street 


GRAND  RAPIDS,  MICH. 


A  SIGN  OF  PROGRESS 


It's  taking  a  step  in  the  right  direction  to  replace  castings  with  Acklin 
Metal  Stampings.  A  trial  will  convince  you  that  Acklin  Stampings  are 
cheaper,    and    more    satisfactory    in    every    respect.      Write   for    dctiult:. 

THE  ACKLIN  STAMPING  COMPANY,  1657  DorrSt„Toledo,0. 


The  Cost  of  Yoor  Marking  Re- 
daced  and  the  Qoaiity  ImproTed 

Do  you  want  year  trade  mark  to  look 
good  on  your  work?  If  so.  use  a  Dwight 
■  teMarkingMachinemaonfacturedby 
as.  They  are  especially  designed  for 
marking.  Send  for  Book  No.  8  IM- 
PROVED QUALITY  OF  B1ARKING-- 
Free.  We  also  have  a  department  de- 
voted to  Steel  Die  Engraving. 

Noble  &  Westhrook  Mfg.  Co. 

0  As>  liitn  Street.  Hartford,  Conn. 


PRESSES— Foot      and     power. 
■WIRE  FORMING  MACHUfES 
— Standard    or    special. 
TUMBLERS — All  kinds. 
BALL   BtTRNISHING   EQUIP- 
MENT. 

BAIRD      MACHINE     CO., 
Bridgeport,    Conn. 


• 


CRUCIBLES 


STOPPERS 


COVERS 


PHOSPHORIZERS 


SLEEVES 


and  oltier  articles  lor  use  in  mellina  and  refinins  metals 
THE     BEST     IS     TRUE     ECONOMY 


MCCULLOUCH-DALZH-L  CRUCIBLE  CO. 


Pittsburfih,  Pa. 


I 


J 
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There   is   a   Size   that  Will    Successfully 
Meet  your  Exact  Requirements 


Presses  with  correct  proportions  for  use  in  the 
manufacture  of  large  sheet  iron  and  steel  goods. 
The  large  diameter  shafts  and  well-gibbed  sides 
allow  quantity  production  that's  profitable. 


f  Bliss  Double-Crank  Presses 


Adapted  lor  the  economical  production  of  vapor  stoves, 
wrought  iron  ranges,  agricultural  implements,  auto- 
mobile stampings,  steel  car  parts,  ceilings,  sidings,  metal 
doors,  window  frames  and  sashes,  metal  furniture  and 
similar  goods. 

Built  in  over  150  sizes,  there  is  one  adapted  to  your 
special  requirements.  Write  today  for  descriptive  matter. 

Talk  to  U3  about  presses    for  any  and  every  requirement. 

E'W^T      T>1«  /^  5  Adams  Street 

.  W.    OllSS    V>.0.,  BROOKLYN.  N.Y. 


ICIO     ItflultvnrJ     Vl.tor     lIuEo.     St.     Oueo.     Paris.       Poc«ck    St., 
lilnoktnars  Itoad.   l-ondou.  S.  E. 


miiiMiiiimn 


"CLEVELAND" 

TOGGLE  DRAWING  PRESSES 

Perfect  dwell  and  perfect  timing — "Cleveland"  Tog- 
plo  Presses  are  unusually  heavy  In  their  propor- 
tions,  and   are   built   in   all   sizes — both   single   and 

double  crank,  for 
t  h  e  production 
of  all  classes  of 
drawn  sheet 
metal  parts. 
They  are  equip- 
ped with  auto- 
matic or  hand 
operated  mul- 
tiple disc  fric- 
tion clutches. 
Yokes,  rock 
!<hafts,  cranks 
and  links  are 
steel  castings. 
.■Ml  pin  bearings 
are  bronze 
bushed. 

We  are  prepared 
to  furnish  complete  equipments  of  Presses,  Shears 
aiul  Dies  for  the  production  of  large  or  small  sheet 
metal  articles  of  every  description. 

sriid  us  pour  imiuiiics. 

THE  CLEVELAND  MACHINE  &  MFG.  CO. 

4944    Hamilton    Avenue 

CLEVELAND  OHIO,  U.  S.  A. 


I'alont  Alil.Uttl    I'o 


SWAINE 

No.  4  Double  Seamer 


A  thoroughly  depend- 
able machine  for  ac- 
curacy in  this  line  of 
work,  and  particular 
ly  adapted  for  high- 
speed production  and 
quick  adjustment. 
Vibration  is  reduced 
to  a  minimum  by 
running  the  belt 
close  to  base  of  ma- 
chine, and  any  lost 
motion  that  might 
occur  can  be  readily 
taken  up.  This 
•■SW.\1NK"  has  hard- 
ened tool-steel  wear- 
ing parts,  adjustable 
bed,  two -speed  ar- 
rangement, a  n  d  is 
very  strongly  con- 
structed. 

SOOpage  Catalog  for 

complete  rit'taih. 


FRED  J.  SWAINE  MFG.  CO. 

7th  and  OFallon  Sts.  ST.  LOUIS.  MO. 

LARGEST    PRESS    BUILDERS    IN    THE     WEST 
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NIAGARA  POWERPRESSES 


Inclinable 
Punching 


Big  Output 
Long  Service 
Low  Cost 

The  presses  to  in- 
stall for  hard  service 
are  '.'Niagaras."  They 
have  power  and 
strength  to  stand 
continuous  opera- 
tion, means  for  quick 
and  accurate  adjust- 
ments, with  reliable 
locking  devices. 
Shafts  are  forged 
from  high  carbon 
steel  and  ground  to 
size ;  bearings  are 
extra  large ;  surfaces 
are  carefully  scraped. 
No  matter  what  your 
work  is  there's  an 
economical  "Niagara" 
to  handle  it. 

Send  for  complete  line. 


NIAGARA  MACHINE  &  TOOL  WORKS 


BUFFALO 


N.  Y..  U.S.A. 


1  r 


Hydraulic  Banding  Press 

An  efficient,  rapid-operating  machine  for 
compressing  bands  on  shrapnel  shells 
and  for  other  work  of  a  similar  nature. 
Designed  to  handle  work  up  to  ISV^"  in 
diameter,  and  to  follow  specifications  to 
the  letter.  A  special  feature  of  construc- 
tion holds  bands  in  position  for  entering 
groove  without  being  set  in  by  hammer. 

More  dctailfi  o)i  request. 

THE  WEST  TIRE  SETTER  COMPANY 

ROCHESTER,  N.  Y. 


HIGHSPEED 
HAMMERS 

For  High  Speed  Work 


FEA  TURES: 

Economy  in  floor 
space,  elimination 
ot  weight  and  a 
guaranteed  saving 
or  from  15%  to  20T« 
on  any  class  of 
work.  The  life  ot 
the  machine  is  prac- 
ticaUy  indefinite 
as  phosphor  bronze 
bushings  are  used 
throughout. 

No  riveting  too  in- 
tricate for  us;  no 
riveting  which  our 
machine  cannot  ac- 
complish. 

Send  for  out 

High  Speed  Hammer 

Book 


THE  HIGH-SPEED  HAMMER  CO. 

ROCHESTER.  N.  Y. 


Copper  Hammers 

All  Weights 
From  4  oz.  to  16  lbs. 

Every  shop  should  use  them 

Also 

Soldering  Coppers 

Eureka  Style 
Best  in  the  World 

yVrite  for  prices. 

The  Eureka  Company 

North  East,  Pa. 
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A  High  Class  Radial 
at  Low  Cost 

Production  is  often  limited  because  of  the 
absence  of  a  radial  drill,  high  investment 
cost  preventing  its  installation.  The  No.  51 
Canedy-Otto  Self-Feed,  Wall  Type  Radial 
Drilling  Machine  relieves  the  pressure. 
Reasonably  priced — within  the  reach  of  any 
manufacturer — and  handles  a  wide  range  of 
work  just  as  satisfactorily  as  higher  priced 
drills. 

It  is  equipped  with  quick-return  lever,  serv- 
ing as  pilot  wheel  to  move  spindle,  four  in- 
stantaneous speed  changes  and  automatic 
cut-off.  Furnished  with  2\[.'  and  S\U'  arms ; 
is  powerful  and  accurate,  fully  guarded  and 
easily  operated.    Capacity  up  to  1'  j"  holes. 

Write  for  complete  details. 

CANEDY  OTTO  MFG.  COMPANY 


CHICAGO  HEIGHTS 


ILLINOIS,  U.  S.  A. 


PRICES 

No.  51— 2 1/-,  ft.  Arm     -     -     -     -     $175.00 

No.  51—31/.  ft.  Arm     -     -     -     -     $185.00 

F.  b.  B.  Chicago  Height.s 


Carried  in  stuck  hy  Icudiiuj  jobbers  and  machinrrij 
ilcalers  everywhere.  Send  us  your  name  and  we  icil'l 
tiive  you  the  name  of  our  dealer  in  your  locality. 


To/ye 

"NAZEL" 

A   One -Man   Hammer 

The  "Nazel"  is  a  one-man  hammer.  In 
most  cases  a  second  operator  wouldn't  in- 
crease the  amount  of  work  nor  the  ac- 
curacy with  which  it  is  handled.  The  foot 
control  is  perfect  and  adequate  for  all 
except  work  too  heavy  for  one  man  to 
handle  and  run  the  hammer  at  the  same 
time. 

This  matter  of  control  was  one  of  the 
thinps  considered  most  important  by  the 
National  Transit  Pump  &  Machine  Co., 
Oil  City,  Pa. — and  largely  influenced  the 
purchase  of  the  NazeJ  Hammer  we  fur- 
nished this  concern  six  months  ago. 

Let  us  tell  you  more  about  "Nftzel" 
control,  "Njizel"  economy  in  power. 
"Nazel"  efficiency.     You  should  know. 


Nazel 
Engineering   Works 

4043  N.  5th  St.,  Philadelphia,  Pa. 
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Hydraulic  Briquetting 
Presses 


We  Build  Briquetting  Presses  For  a  Great 
Variety  of  Purposes  From  Briquetting  Coal 
Dust,  Sugar,  Salt,  etc.,  to  Making  Concrete 
Building  Blocks. 

We  show  here  a  small  press  for  experimental  pur- 
poses, to  determine  the  pressures,  volumes,  etc.,  re- 
quired for  briquetting  granular  materials. 

It  is  equipped  with  hand  pump  and  gauge  so  that 
the  pressure  applied  can  be  accurately  controlled  and 
indicated. 

The  briquetting  mould  can  be  made  in  various  shapes 
and  sizes. 

If  you   need   presses   for  any    purpose,    write   to   us. 

Our  line  of  over  4000  complete  machines  probably 
offers  a  press  to  meet  your  needs.  If  not, 
our   60  years'  experience    is    at   your   disposal. 

The  Watson -Stillman  Co. 

192  Fulton  Street         New  York,  U.  S.  A. 

CHICAGO,   McCormick  Building 


Thread 
Millers 

Do  You 
Need  Them? 

We  are  filling  rush  orders  for 
Smalley-General  Thread  Mill- 
ing Machines  fitted  for  eight, 
nine  and  two-tenths  and 
twelve  inch  shells,  and  mak- 
ing good  delivery  on  all  sizes. 
The  Smalley-General  line  in- 
cludes Thread  Millers  in  sizes 
to  handle  shells  up  to  16 
inches.    Belt  or  motor  drive. 

Full  description  and 
prices  on  request 


Smalley-General  Co. 

BAY  CITY,  MICH.,  U.S.A. 
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FERRACUTE 


FOR  CUTTING,  FORMING  AND  DRAWING  METAL 


Double-action  Toggle  Drawing  Presses,  all  widths,  giv- 
ing pressures  of  100,  150,  200,  300,  400,  500,  700,  1000, 
1500  and  2000  tons. 

The  press  shown  exerts  700  tons  pressure.  Ram  stroke 
up  to  18  inches  and  plunger  stroke  up  to  36  inches. 
Distance  between  columns,  124  inches.     Friction  clutch. 

Pholonriiithti  mill  full  hifiirniiiliiiii   for  the  ashiiirj. 

FERRACUTE   MACHINE   CO. 

BRIDGETON  NEW  JERSEY 


The  Etna  Cutting-Off 
Machine 

Equipped  with  features  heretofore  found  only 
in  high  priced  machines,  and  possesses  all  their 
advantages  with  lower  investment  and  operat- 
ing costs.  The  double  cut-off  insures  a  square, 
true  cut.  while  the  centering  attachment,  correct 
to  within  .005"  is  available,  if  desired.  Etna 
construction  is  strong  and  rigid  ;  these  machines 
are  built  to  withstand  heavy  cuts  and  hard  ser- 
vice.   Made  in  2".  3".  4"  and  (>"  sizes. 

Full  information  on   request 

THE  ETNA  MACHINE  COMPANY 

Maplewood  Ave.  and  Ca.tle  Blvd.     TOLEDO.  OHIO.  U.S.A. 


HYDRAULIC 


ACHINERY 


"Q<s.^ 


Every  Shop  Has  Use 
for  This  Hydraulic 
Straightening  Press 

E\'KKV  medium  or  larco  maclune.  auiomobiU'.  repair  f>r 
railroad  shop  has  use  for  this  250-ton  Inverted  Hy- 
draulic Forcing  Press  for  Bending,  Straightening, 
liroaching  and  Miscellaneous  Forcing  work  which  is 
sure  to  come  up  daily.  Its  adaptability  to  a  wide  range  of  such 
work  is  unsurpassed,  two  of  its  features  being  a  large  pressing 
bed  and  an  ailjustable  daylight  space. 
For  small  shops  and 
smaller  work  we  have 
hydraulic  presses  of 
the  same  type  in 
smaller  designs  and 
lighter  pressure  ca- 
pacities. 

Just  ask  us  about 
any  type  of  hydraulic 
bending  or  straight- 
ening press — we  have 
it.  Shall  we  send 
you  catalogs  and  bul- 
letins? 

Whatever  Your 

Pressing  Problems 

May  Be     We 

Have  the  Press 

No  matter  wlwit  or 
how  intricate  your 
pressing  problems 
may  be,  we  have  a 
design  to  exactly  fit 
your  requirements. 
We  have  been  build- 
ing hydraulic  etiuip- 
nient  exclusively  for 
•10  years.  Here  is 
only  a  partial  list  of 
our  products: 
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Shall  we  send  you  bulletins  on  any  of  this  equipment  ? 

The  Hydraulic  Press  Mfg.  Co. 

84  Lincoln  Avenue      MOUNT  GILEAD,  OHIO 


Branch    Offices: 


yOR  YOUR\ 


'mwmmi 
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THE  NEW  SHOP 


MACHINERY'S  MECHANICAL  LIBRARY 

Is  an  investment  which  will  return  you  many  hundred  per  cent. 

THE  mechanic  primarily  interested  in  machine  construction  and  design  should  ac- 
quaint himself  in  particular  with  the  tools  and  methods  in  modern  machine  con- 
struction and  with  the  mechanics  and  mathematics  of  the  machine  shop.  It  is  useless 
for  him  to  study  abstract  mathematics  which  have  no  application  in  ordinary  shop 
work;  but  he  should  study  to  become  generally  well-informed,  and  should  endeavor 
to  gain  a  knowledge  of  the  basic  principles  of  the  various  processes  of  manufacture 
in  the  works  where  he  is  employed.  The  practical  and  theoretical  should  go  hand  in 
hand.  It  should  always  be  remembered  that  the  man  whose  training  is  along  purely 
theoretical  lines  is  worth  but  little  in  practical  life.  The  man  whose  training  is  en- 
tirely along  practical  lines  is  worth  more,  yet  he  seldom  occupies  a  responsible  posi- 
tion. The  man  who  combines  a  well-balanced  training  in  both  theory  and  practice  is 
the  man  who  takes  the  leadership  and  holds  it. 

Every  foreman,  draftsman,  machinist  and  toolmaker  conscious  of  his  inability  to 
fill  any  responsible  position  should  resolve  to  secure  the  knowledge  he  needs  to  qualify 
himself.     We  can  assure  him  that  openings  at  the  top  are  always  available. 
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PRACTICE  LIBRARY 

It  is  perfectly  safe  to  say  that  no  mechanic  can  hope  to  achieve  any  special  degree  of  success 
in  his  work  unless  he  mixes  brains  with  it.  All  good  mechanics  are  thinkers,  as  the  complete 
machine  or  tool  is  itself  the  realization  of  thought.  The  great  thinkers  are  all  great  readers, 
which  follows  logically,  for  reading  gives  knowledge,  without  which,  thinking,  and  especially 
thinking  along  mechanical  lines,  can't  go  far.  These  books  cover  the  fundamentals,  and  with 
authority.  They  explain  the  engineering  principles,  describe  the  mechanical  details  and  show  all 
the  significant  shop  operations.  They  present  in  simple  and  concise  style  the  whole  of  modern 
machine  shop  practice.  A  great  many  books  are  written  by  men  whose  only  sources  of  informa- 
tion are  other  men's  books.  Machinery's  books  come  straight  from  the  shops — from  the  men 
who  are  engaged  in  shop  practice.  They  are  edited  by  Machinery's  staff,  who  are  constantly 
roving  through  the  most  advanced  shops  everywhere,  studying  the  latest  methods,  photographing 
the  most  interesting  and  efficient  shop  operations,  gathering  right  at  the  sources,  the  actual  figures 
of  production.  This  is  the  kind  of  information  you  want.  No  matter  what  books  you  own, 
they  are  not  quite  like  Machinery's.  You  may  have  full  10  days  to  look  them  over  before  you 
decide  to  purchase.     We  take  all  the  risk  and  expense. 


VOL.  I.  TURNING  AND  BORING— A  Specialized  Treatise 
for  Machinists,  Students  in  Industrial  and  Engineering 
Schools,  and  Apprentices,  on  Turning  and  Boring  Methods, 
including  Modern  Practice  with  Engine  Lathes,  Turret 
Laflies,  and  Vertical  and  Horizontal  Boring  Machines;  216 
illustrations;    By   Franklin    D.   Jones. 

VOL.  II.  PLANING  AND  MILLING— A  Treatise  on  the 
Use  of  Planers,  Shapers,  Slotters  and  Milling  Machines 
and  Their  Attachments;  234  illustrations;  By  Franklin  D 
Jones. 

VOL.  III.  DRILLING  PRACTICE  AND  JIG  DESIGN— Com 
piled  and  Edited  by  Erik  Oberg  and  Franklin  D.  Jones 
Editors  of  Machinery's  Handbook;  245  illustrations. 
VOL.  IV.  ADVANCED  GRINDING  PRACTICE— A  Text 
book  covering  every  important  Branch  of  Modern  Grinding 
Practice,  Including  Cylindrical  Grinding,  Internal  Grinding 
Surface  Grinding,  Cylinder  Grinding,  Form  Grinding,  and 
Disk  Grinding;  158  illustrations;  By  Douglas  T.  Hamilton 
and   Franklin  D.  Jones. 

VOL.  V.  MODERN  TOOLMAKING  M ETHODS— Compiled 
and  Edited  by  Franklin  D.  Jones,  Associate  Editor  Ma- 
chinery;   222   illustrations. 


VOL.  VI.  DIEMAKING  AND  DIE  DESIGN— An  important 
work  on  the  Design  and  Practical  Application  of  Different 
Classes  of  Dies  for  Blanking,  Bending,  Formmg,  and  Draw- 
ing Sheet-Metal  Parts,  Including  Modern  Diemaking  Prac- 
tice and  Fundamental  Principles  of  Die  Construction;  222 
illustrations;    Compiled  and   Edited   by  Franklin   D.  Jones. 

VOL.  VII.  TOOLS,  CHUCKS  AND  FIXTURES— By  Albert 
A.    Dowd,    Production    Engineer:    186    illustrations. 

VOL.  VIII.  HEAT-TREATMENT  OF  STEEL— A  Compre- 
hensive Work  on  the  Hardening,  Tempering,  Annealing 
and  Casehardening  of  Various  Kinds  of  Steel;  73  illustra- 
tions;   Compiled   and    Edited   by   Erik  Oberg. 

VOL.  IX.  SPUR  AND  BEVEL  GEARI NG— Covering  Prin- 
ciples, Dimensions,  Calculations,  Design  and  Strength  of 
Spur  and  Bevel  Gearing;  142  illustrations;  Compiled  and 
Edited   by   Erik  Oberg. 

VOL.  X.  SPIRAL  AND  WORM  GEARING— A  Treatise  on 
the  Principles,  Dimensions,  Calculation  and  Design  of 
Spiral  and  Worm  Gearing:  132  illustrations:  Compiled  and 
Edited   by    Erik   Oberg. 


TKe  entire   set    of  Ten  Volumes  sent    on    approval.   Express    or    Parcel    Post    chiarges 
all  prepaid.     No  money  required  in  advance. 

MACHINERY,  140-148  Lafayette  St.,  NEW  YORK  CITY 


This  Library  of  Modem  Shop  Prac- 
tice for  only  5  cents  a  day. 


ORDER  FOR  MACHINERY'S  MECHANICAL  LIBRARY 

$1.00  in  ten  days  after  receipt  of  Prio*»    S5  1  Q  OO 

books  and  $1.50  monthly  until  paid. 

Machinery,  140-148  Lafayette  Street.  New  York: — 

You  may  send  me,  all  delivery  charges  prepaid.  Machinery's  Mechanical  Library,  ten  volumes, 
price  $19.00.  After  inspection  I  will  decide  either  to  keep  the  books  on  terms  of  $1.00  in  ten  days  and 
$1.50  monthly  thereafter  for  twelve  months  or  $18.00  cash  in  30  days;  or  I  will  return  the" books 
at  your  e.xpense. 


Name 


Address   to   send    books. 


Occupation With 


(Name  of  Workil 

icash    or   installments)    of    this   set    of   books    Is    purposely    made   very    low   tor   direct-by-mall    selling.      If   sold  throuoh 

^ook   stores   the    price   would    have   to   be   much    higher.     The  set  can  be  purchased  from   us  only  at  $18.00.  cash  30  davs 

monthly   payments.      THERE    IS   NO    DISCOUNT    TO    ANYONE.  7  •  .  t*»n  o«  aays. 
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This  Chuch  for  All  Purposes 


operating  Universally  the  jaws  give 
that  united  strength  that  is  found  only 
in  well-made  scroll  chucks. 

Operating  Independently  the  jaw  s  in 
this  chuck  will  hold  just  as  rigid  as 
those  of  any  Iron  Independent  Chuck. 

This  Chuck  is  Substantially  and 
Carefully  constructed  with  the  ex- 
pertness  that  characterizes  the  Union 
Standard. 

Profit  by  Our  Experience. 


UNION   No.  83 
Geared  Scroll  Combination  ChucK 


UNION   MANUFACTURING  CO. 

NEW  BRITAIN,  CONN. 

MaKers  of  a  Complete  Line  of  ChucRs 


Catalog  of  the  Champion 
line  of  Tools  and  Shop 
Equipment     on     request. 


"Champions" 
That  Deserve  the  Title 

Champion  products  did  not  win  their  reputa- 
tion without  competition ;  it  took  a  stiff  fight  to 
show  they  would  produce  better  results  than 
the  other  fellow's — and  win  the  decision. 

Champion  Tool  Holders 

Are  good  examples  of  the  Champion  line.  A  big 
advantage  is  the  heavy  support  under  the  cut- 
ting edge  which  prevents  mashing  down  under 
continued  strains.  These  holders  use  cutters 
close  up,  are  strong,  durable  and  make  heavy 
cuts  possible  with  rapid  operation. 

Champion  Tool  Stands 

A  typical  piece  of  Champion  Shop  Furniture. 
Made  of  cast  iron  or  sheet  metal,  with  or  with- 
out drawer.  Strongly  built  and  easily  moved. 
A  real  economy  in  any  shop. 

THE  WESTERN  TOOL  & 
MANUFACTURING  CO. 

SPRINGFIELD,  OHIO,  U.  S.  A. 

FOREIGN  AGZNTSt  Alfred  Herbert.  Ltd..  Great  Britain.  Ital.v. 
rinii.-.-  eti'.  A.  It  V.  LowoiuT.  Copenhagen,  Stockholm.  LOCAL 
AGENTS:      Anv    first-class    Hardware    House. 
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The  Steel  Vitals  of  the  Yale  Triplex  Block 


From  Vale's  early  recoKiiilion  ol  llie  danger  of  suspeiulod 
loads  came  Yale  Safety  Hooks.  A  visible  warning  of 
over-strain  whicli  tjie  operator  must  liaiidlc  before  tlie 
load  can  be  lifted. 

Yale  Steel  Suspension  Plates  connect  the  upper  hook  and 
the  load  sheave,  supporting  the  load.  With  this  con- 
struction wrought  steel,  not  castings,  resists  shock  or 
overload. 

All  the  vitals  of  Y'ale  Triplex  Blocks  represent  the  ap- 
plied experience  of  years  of  successful  chain  block  build- 
ing.    To  these  vitals  are  added  the  proofs  of  methods — 
the  50  per  cent  overload  test,  in  long  tons — tlie  final  in- 
spection before  shipment.     All  this  is  only  part  of  what 
the  "YALE"  on  a  chain  block  means  to  the  user. 
For  l<(ilc  Ini  Mmhincrii  tiuyiplii  Houses. 
Put  your  hoisting  problems  up  to  us. 
A.k  for  n«w  cmMoK. 
TL       VI       0    T  \Mi        f  9  East  40th  Street 

Ihe  Yale  &  lowne  IWig.  to.,       New  York 


All  that  You  Need  for 
Economical  Threading 

is  found  in  the  "Ideal"  Self-opening  Die. 
You  can  cut  clean,  straight,  accurate 
threads  regardless  of  pitch  or  size.  In 
the  "Ideal"  the  head  revolves  around  a 
stationary  cam,  thus  utilizing  the  belt 
power  or  cutting  strain  as  the  opening 
power.  Chasers  supported  directly  back 
of  cutting  strain — no  tendency  to  bell 
out  and  cause  taper  threads.  With  this 
tool  you  can  cut  threads  as  cheaply  and 
etticiently  as  with  any  die  on  the  market. 
We  can  prove  it,  too.    Ask  us  how. 

IDEAL  TOOL  &  MFG.  COMPANY 

PA.,  U.  S.  A. 


BEAVER  FALLS 

H.   B.   Eaton  &   Co.,  Inc 
H.   E.   B.rton  Tool  Co 


Boston,  IVIats 
104  So.  Jeff* 


Di«lributar< 
Chicago.  III. 


Ciipyrisht  Judge.  N.  Y.  1916 
'IF  THAT'S  A  SHELL,  I'M  A  NUT" 


Write  for  a  copy 
of    this    mid-year 

ITradr  MarV  Rmulcrrdj 

CALENDAR 


with  the  above  attractive  fotir 
color  illustration  from  Judge. 

We  will  also  send  our  booklet 
telling  of  the  splendid  results 
many  shell  makers  and  other 
machine  tool  users  are  get- 
ting from  Aqualene  —  the 
Scientific  Cutting  Lubricant. 


Crescent  Oil  Company 

54  Church  Street,  New  "^'ork 

Factory  and  Laboratory 
Indianapolis,  Indiana 


Bnlish  .Agentt 
Nail.  EnginMts  Supply  Co 
Lj\erpool 


NEIDOW  &  PAYSON  CO.  X  ^ 

9  South  Clinton  Street  /  ,j^.^  ^  ^. 

Chicago.  lU.  Xd>^  *'V^' 
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"DOEHLER"  Die-Cast 
Speedometer  Case 


l^^^^^^i 


are  the  standard  by  which  all  die-castings 
are  compared.  "DOEHLER"  quality  and 
"DOEHLER"  service  have  attained  for 
them  this  enviable  position. 

"DOEHLER"  QUALITY  is  more  than  a 
mere  phrase — it  is  an  achievement  at- 
tained by  rigid  adherence  to  the  use  of 
virgin  metals  of  the  highest  grade  ob- 
tainable— by  scientific  alloying — and  by 
skillful  casting. 


"DOEHLER"  SERVICE 

word  implies. 


is    all   that    the 


The  fact  that  "DOEHLER"  die-castings 
are  extensively  used  by  the  largest  and 
most  conservative  manufacturers  of  auto- 
mobiles and  automobile  accessories,  is  am- 
ple proof  of  their  merit. 


BROOKLYN.  N.Y. 

NEWARK. N.J.  TOLEDO.  OHIO. 


Producers    of    Die-Castings    in    Aluminum,    Tin, 
and    Lead    Alloys —  Manufacturers    of 
Babbitt-lined   Bronze  Bearings 


Old    . 
R^gIicOdIq 

."SgIIs". 


Who   buys 
"SELLS" 


Bearings — 

and  then  buys 

them  again? 

The  makers  of  Gillette 
Safety  Razors 

During    the    last    few    years 
Gillette     Safety     Razor     Co. 
have  installed  a  large  number  of  "SeUs"  Roller  Bearings 
in  their  enormous  Boston  plant,  and  write,   "We  are  ob- 
taining satisfactory  results." 

The  makers  of  Goodrich  Tires 

The  B.  F.  Goodrich  Company  has  one  of  the  largest 
plants  in  the  world  at  Akron,  Ohio,  devoted  to  the  man- 
ufacture of  tires.  During  the  last  year  their  orders  have 
totaled  about  1000  "Sells"  Bearings. 

The  makers  of  65  %  of  all  railroad  cars 

The  American  Car  &  Foundry  Co.  operate  great  plants 
in  various  parts  of  the  country,  in  the  last  three  or  four 
years  building  large  new  plants  in  Chicago,  Berwick  and 
Detroit,  equipping  completely  with  "Sells."  At  the  De- 
troit plant  alone  between  400  and  500  "Sells"  Bearings 
have  been  ordered  during  the  year. 

Other  enormous  concerns  "come  back"  Just  like  these  big 
ones— Baldwin  Locomotive  Works,  Standard  Oil.  Bethlehem 
Steel,  and  many  others  besides. 

And  aside  from  their  other  excellent  qualities,  one  of  the 
chief    reasons    for    these    con-  ^ 

tinued   purchases   is   that  they  /L-/       ^^~—ry^y* 

fit    practically    all    standard  /p^7i.^<-<,-X;  .CJ^.xij^a—% 

hangers,    and   can   be   installed         /]  -m.i„.,£,o,.  ^"^^ 

over  night.  (/  -Manager. 

Royersford    Foundry    fQ.    Machvine  Company 

54  North  5th  Street  Philadelphia 

Babbitted  Ring  Oil  Bearings— Skafi  Hangers.  Collars  and  Cuut^lings-- 
Punches  and  Dies — Punching  and  Shearing  Machines — Sensitii-e  Drill 
Presses — Drill  Presses — Foot  Presses — Grinding  and  Polishing  Machines — 
Tumbling  Barrels — "RoUerine."   the  ball   and    roller   bearing  lubricant. 


For  Cyanide  Hardening,  Use 


The  efficient  case-hardening  chemical 

Belter  than  cyanide  or  any  compound,  and  cheai>er. 
Approved  by  the  largest  consumer  in  the  country. 
A  trial  will  convince  you. 

Write  for  fuller  details  and  prices 

C.  G.  BUCHANAN  CHEMICAL  CO.,  Cincinnati,  Ohio 


Two  Salient  Features  of  Conway 
Patent  Friction  Clutches 

(a)  The  Leverage  is  compounded 

(b)  The  Fulcrum  Floats 

Therefore  (a)  Power  and  (b)  Complete 
and  Perfect  Contact  are  assured. 

Conway  &  Company,  Cincinnati,  O. 

Manufacturers  of  Friction   Clutches  since   1895 
Publithert  of  CATALOG  12  B. 
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Avs^utoOillQSsBQciritisSs 


SAFETY  demands  sel/conlained  countershaft  bearing— 
and  it  demands  one  that   wears  for  years  without 
attention  — one  that  is  self-contained  because  it  itself 
takes  care  of  its  lubrication. 

Forgetting  Arguto  Oilless  Bearings  for  the  moment — 
haven't  the  drastic,  expensive  (but  undoubtedly  bene- 
ficial) compensation  laws  been  caused  by  preventable 
accidents? 

—  like  the  case  of  a  man  oiling  a  countershaft  bearing, 
whose  clothing  happened  to  be  caught  by  a  moving  belt, 
or  whose  ladder  may  have  been  pushed— acci<ifnto//)'.  of 
course  — but  pushed  enough  to  break  his  neck  when  he 
struck  the  floor. 
ARGUTO  has  a  record  of  over  fifteen  years'  daily  running 
with  no  lubrication  and  no  attention,  and  with  haidly  any  wear. 
Countershaft  bearing  lubrication— and  the  risk  to  the  human 
who  does  it — is  eliminated  by  ARGUTO. 
Let  us  prove  this  to  you  in  your  own  shop  now. 

Arguto  Oilless  Bearing  Company 

143   Bcitlcy  Sli«l.  Wayne  Junclion.  PhiUdclphi. 


^^    \v      We're  specialists  in  recutting 
^^  \       old  cutters  and  would  like 
^    \y^    \\      to  prescribe  for  that  scrap- 
^^^  \^    pile  of  yours.     In   nine 
^S^  \      cases  out  of  ten  they 
^    %P ^^S\     can  be  recut  to  give 
"^F     \\    the  same  service  as 
^j     \    new  cutters  and  at 
/^    \  one-third  the  cost. 


Our  sei'vice  re- 
news the  cutter, 
preserves  the  orig- 
inal    temper     and 
will  reduce  your  cut- 
ter  expenses    50   per 
cent  at  least. 

We'll  recut  one  of  your 

old  cutters  and  return  it 

prepaid;  no  charge  unless 

absolutely  satisfactory.  ^%7^^^\ 

SITTHKLANDTOOLCOA^ 


■'4 


Formerly  Flint  Tool  Salvage  &  Machine 

FLINT.  MICHIGAN,  U.S.A. 


Co. 


Perfect 
Balls  of  Steel 


f.VNrFAt'TrRKHS    realize   the   big   importance   of   per- 
fect  sphericity   in   ball   bearings.     These  bits  of  steel 
are  responsible  for  the  easy-running  qualities  of  an.v 
machine.     One  Imperfect  bearing  will  cause  unending 
ilitflculties. 

Hoover  Steel  Balls  are  recognized  and  acknuvvledged  to  be 
"IH-rfi-d"  wherever  steel  balls  are  known 

HOOVER 

"Micro-Chrome" 

STEEL   BALLS 

.ire  manufarturi'il  fnMii  tliu-s!  Kr.ul.'  in:it.ruil.i,  lOv.ry  ball  Id  car»- 
full.v  tested  .iiul  mu.st  be  enual  to  the  task  of  bcarlnit  tlie  tremen- 
dous crushing  slrenRih  of  over  100.000  |>ounds.     Hoover  Steel  Balls 

•  lie  accurate   to  1  I'o.OOO  Inch. 

Over  12,000,000  Steel  Ball*  ETcry  Day 


HOOVER  STEEL  BALL  COMPANY 


ANN  ARBOR 


MICHIGAN,  U.S.A. 
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What 
Do  You 
Suppose 


Foreman 


Here  is  a  Cray  c^  I'rior  Uni- 
versal Joint  on  a  four-head 
milling  machine  made  by  the 
Beaman  &  Smith  Company, 
^1  which  has  been  in  use  for  five 

tue  years   in   the   factory   of  the 

Mianus  Motor  Works,  Stam- 
ford, Conn.  Has  it  given  satis- 
C^;jp  faction?      This   question   had 

0<tlU  •  never  occurred  to  the  foreman 

at  the  Mianus  Works  until  re- 
cently, when  he  was  asked  about  it,  and  it  then 
suddenly  dawned  upon  him  that  the  joint  had 
been  running  for  five  years  and  he  had  never 
given  it  a  thought.  Upon  close  inspection  it  was 
found  that  the  joint  was  in  every  way  as  good  as 
the  day  it  was  installed — a  little  more  limber  if 
anything.  Therefore,  a  little  improved. 
For  machine  tool  purposes  Style  ".\"  Gray  &  Prior  Uiii 
versal  Joints  lill  all  needs.  They  are  compact,  incon- 
spicuous, hardened  all  over  and  give  general  satisfaction. 
A  universal  joint  is  a  small  thing;  hut  you  know  the 
saying  ahout  a  chain  and  its  weakest  link.  Investigate 
Gray  &  Prior  Joints— now. 

The  Gray  &  Prior  Machine  Co. 


38  Suffield  Street 


HARTFORD,  CONN. 


Hydraulic 
Intensifier 


BETHLEHEM  STEEL  COMPANY 

MACHINERY     DEPARTMENT 

ENGINEERS  AND 

MACHINERY   BUILDERS 

SOUTH  BETHLEHEM  PENNA. 


- 

Save 
Money 

Tr>ERH.\PS  a  lot  of  the  small 
_f^  parts    you    are    using   are 
costing     you     more     than 
they     should.      Have     them 
stamped!   Cheaper, also  stronger 
and    better   looking   than    cast- 
ings.    Put   the   job  up   to   us. 

We    are    stamping    specialists, 
with  unsurpassed  facilities  for 
quick  delivery.    Let  us  figure  a 
job  for  you. 

Have  Them 
Stamped 

Erie  Stamping  &  Mfg.  Co. 

ERIE,  PA.,  U.  S.  A. 

Murcott-Duden    Co..    New    York    Eepre- 
sent.itives.    263    Broadway 

GREASE  CUPS 

Pressed  Steel  and  Brass 

Oilers 


Oil  Cups 

Spring  Shackle 
Bolts 

Dowel  Pins 


The  Winkley  Co.,  Detroit,  Micli.  Li 


Write  today  for  Catalosu 
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Would  You  Save  $300:20  a  Month 

— or  even  a  part  of  it? 

Think  of  the  number  of  tools  which  were  hardened  by  fuel-burning  furnaces,  that  are  con- 
tinually breaking  in  your  plant — the  necessary  delay  in  replacing  these  tools  and  the  machines  that 
are  idle  while  these  tools  are  being  replaced.  Think  of  the  money  that  is  wasted  in  the  breakage 
of  these  tools  and  the  loss  in  dollars  and  cents  it  means  to  you  during  just  one  month. 

//OSMNS 
Electric  Furnaces 


CVjiisidtT  now  the  tools  liiat  are  hardeiiod  in  a  Ifoskins  Elec- 
tric J'^iirnace  where  the  teniiieralure  is  accurately  controlled  and 
where  every  part  of  the  tool-body,  edges,  and  thin  parts  are 
heated  alike,  eliminating  all  internal  strain  and  preventing  the 
liability  of  sudden  breakage   In   the   tool. 

In  a  plant  where  tools  were  heated  In  fuel-burning  furnaces  and 
the  tool  cost  was  $1000.00  a  month,  a  saving  of  $300.00  a  month  was 
made  when  a  Hosklns  Electric  Furnace  was  installed. 

Hoskins  Electric  Furnaces  have  cut  many  tool  bills  in  half — 
aiul  in  many  Instances  the  saving  has  been  from  50  to  several 
hundred  per  cent. 


Write  for  hitllrtin  itcscribina  Httskititt  furnaces,  fjiriny  uh 
Ktnne  iiifnriiiution  regardiiiu  yvur  totil  itpceijirafiffii:<,  atid 
let   IIH  nhoH''  unit  hniv  to  reduce  }/intr  tool  coni,  and  recinn- 

HOSKINS  MANUFACTURING  CO. 


459  Lawton  Avenue 


nd  Cenlrnl  Tern 
NEW  YORK 

IB,  Ltd..  W>lker 


Detroit,  Michigan 

innl  185  Devonshire  Si. 

BOSTON 
ille,  Ont. 


LEIMAN    BROS.  High  Pressure 

-e  BLOWERS 

.,„.,  „„.!  and   VACUUM    PUMPS 


LNrd  fur  clc.lini,  hiiil, 
hr.l  wilh  ««•  and  ,.>! 
hiirnins  nppTinncrs.  (i][ 
nnc,-,  and  l,lnw,.i,»-,; 
fni  aeitalinu  liguim;  lof 
sand    bias 


fithi 


and 


nairi< 
ively    used 

Automatic 
Machinery    and 
Other  Devices 


el. alio      l^c 


cl  conlotm- 
Ihc  su.face> 

in  ihrir 
.ihneu-lhii 
iseajvonel- 
I  and  lillle 
cr  requited. 


"Take  up  their  own  wear" 

NINE    4   lo    338  cubic   (eel   per  minute. 
SIZES    I    ounce  lo   10  lb>.   prcasule. 
I   lo  20  inch  vacuum, 
eialiy  lilted  ma< 


higher  degrees 


UrtUI ion  VIEW 


I  pump  ihal  it  durable — ihal  can'l  get  out 
n(  order— il'«  loo  umpiy  constructed  (or  ihat— utilir-ing  ihc 
natural  principle  o(  cenlri(ugal  force — this  (urce  it  alwayt  present 
when  ihe  machine  it  in  motion-never  wean  oul. 
II  we  say  our  machine  will  do  your  work-il  we  say  il  will  do 
.1  well  ihcn  il  will  more  than  do  il-don'l  overlook  ihal- we 
.l.n'l  ovcnale  ihem— most  every  buyer  lells  us  ihe  tame  ihing 
but  ill  not  clnmimu  loo  much  we  asjuir  satitlncUon. 

LEIMAN  BROS.,  NEWARK, N. J. 

New  York  Office.  62  John  Street 


Positive  Pressure  Blowers 
and  Vacuum  Pumps  Patented 

In  all  size«  and   for  till   services. 

"Built  Like  A 
Machine  Tool" 

Quiel  Durable  —  Efficient 
Will  posit  ivoly  deliver 
their  full  rated  capne- 
ily.    Liberally    desisiiod. 

\Viil,<    fiM-   ,l:Ua 

QUICK  DELIVERY 


THELEBRANCO. 

910  N.9lh  St..  Philadelphia.  Pa. 


Steel  Works  Pumps 

Main  Line  or  Auxiliary 
Service 


"Burt'aio  Pumps"  are  built  for 
capacities  up  to  50,000  G.  P.  M.  and 
heads  as  hiirh  as  1000  feet.  Both 
single  and  multi-stage  pumps  have 
horizontally  divided  shells  and 
double  suction  runners. 

Buffalo  Steam  Pump  Company 

Buffalo,  N.  Y. 

Branches  in   ail  Principal   Cities 
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REAL  DRILLING  STAMINA 

There's  a  quality  in  Rich  Drills  that  enables  them  to  stand  a  hard  produc- 
tion pace  in  a  manner  truly  surprising.  Don't  take  our  word  for  it,  just  watch 
one  of  them  at  work.  No  burning  or  binding.  A  clean  cut  right  through. 
No  frequent  trip  to  the  grinder,  either — Rich  Drills  stay  on  the  job.  The  . 
kind  of  drill  service  you  want  is  in  Rich  Drills.  Look  for  that  name  on  the 
shank — it  means  profitable  results. 

Send  for  Catalog  describing  the  full  line  of 

RICH  TOOLS 

THE  RICH  TOOL  CO.,  410-A  Railway  Exchange,  Chicago,  III. 


Allen  Safety  Set  Screws— Every  Diameter,  All  Lengths 


Allen  Safely  Set  Sorews  .are  niaiie  in  every  diameter,  every 
length  and  every  shaped  point  for  any  purpose  to  which  a 
safety  set  screw  can  be  put.  The  diameters  range  from 
V^   inch  up  to  1^   inches. 


All  '*.\llen"  Screws  are  made  by  a  Patent  process  which 
produces  a  clean  socket  and  adds  SOTi  more  strength  to  the 
screw. 

Write  for  Catalog  No.    12  and  free  tample 


The  Allen  Manufacturing  Company,  135  Sheldon  St.,  Hartford,  Conn.,  U.S.A. 


Peoples  Life  lusurance  BIdg.,  Chicago,  III. 


173  Princess  Street,   Manchester,  Eng. 
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What 

It 

Does 


•\ 


s 

MM. 

Ice  -  Cooled 
Bubbling 

Drinking 
Fountain 

What  It  Is 


ll<j|(ls  75  pcniiuls  ice;  15'-  coils  brass 
pipe;  supplies  ir.O  persons;  to  be  at- 
tached to  municipal  water  supply; 
sanitary  throughout,  and  economical 
of  both  ice  and  water.  Write  us  your 
requirements. 

Our  line  includes  Wash  Bowls,  Metal 
I.ockers,  All  Steel  Stools  and  Chairs 
with  Inset  Wood  Seats,  Stock  and  Stor- 
iiRO  Racks,  Metal  Shelving,  Metal  Vault 
Fixtures,  Improved  Soda  Kettles,  40 
and  60  gallons.  Water  Heaters  and  In- 
stantaneous Mixers.  Bubbling  Drinking 
Fountains.  Work  Benches  and  Bemh 
Legs.  Drawing  Stands,  et<'. 


MANUFACTURING    EQUIPMENT    AND 
ENGINEERING    COMPANY 

136  Federal  Street  BOSTON,  MASS. 


IT  NEVER  MOVED 

The  Swivel  Base  of  the  Athol 
Vise  Can't  be  Started  this  Way 


You  have  used  the  old  types  of 
Swivel  Base  Vises— one  with  the  pin 
that  drops  in  a  hole,  or  the  one 
that  clamps  on  a  bench  with  the 
lever  underneath.  The  one  with 
the  pin  either  becomes  loose  from 
wear  or  sticks  tight  when  you  wish 
to  move  it — the  ones  which  depend 

upon  friction  alone  slip  when  you  need  them  most.  It  is  dii:crciii  with  tiie 
"Athol."  You  turn  the  lever  and  loosen  a  taper  block  having  corrugated  sides 
that  mesh  in  the  corrugated  slot  just  as  the  phantom  view  shows.  We're  prouil 
of  this  construction.  It  doesn't  wear  loose — it  won't  stick  nor  can  it  be  "started" 
by  any  strain,  no  matter  how  severe. 

The  "Athor"  line  comprises  vises  from  the  simplest 

to   the   new   Starrett    improved    vise   shown   above — 

vises  for  every  purpose — and  nil  good.     We  want  to 

acnuaint  yo\i  with  the  line  and  send  a 

catalogue  for  your  tiles. 

Ask  for  it. 
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Phoenix 
Turret  Attachments 

Give  an  Engine   Lathe  the  Capacity 
for   Handling  Turret   Lathe  Work- 
Ideal  for  Short  Runs 

Every  shop  is  confronted,  more  or  less  frequently,  with  the  perplexing  problem 
of  doing  difficult  work  in  small  quantities.  It  seems  unprofitable  whichever 
way  it  is  handled.  On  the  turret  lathe — not  enough  pieces  to  make  up  for 
time  lost  in  setting  up.  On  the  engine  lathe — too  many  tool  changes  to  make  it 
pay.    What's  to  be  done?    Use  a 

Phoenix  Turret  Toolpost  or  a  Phoenix  Carriage  Turret 

These  attachments  fit  any  engine  lathe,  are  quickly  adjusted,  and  provide  a 

profitable  means  of  doing  such  odd  jobs.    A  three-quarter  turn  of  the  handle 

releases  the  rigid  locking  device  and 

^.^^    brings  the  next  tool  into  play  without 

^^•i'T^    re-adjustment.  Convenient — adaptable. 

Circulars  and  prices  on  request. 


Phoenix  Mfg.  Co. 


EAU  CLAIRE 


WISCONSIN 


Cleveland  Office:    1430  West  6th  SI. 


-'11 1  III!  I 


The  Superior  18-inch 
Engine  Lathe 


belongs  in  the  first  rank  of  modern  high-grade 
manufacturing  machines.  Designed  for  severe 
service,  it  is  made  exceptionally  strong,  rigid 
and  powerful.  It  is  adapted  for  a  wide  variety 
of  work  and  has  every  aid  to  I'apid  handling 
that  long  experience  has  proved  practical.  Swings  I8V2  i^i-  over  bed — llio  in.  over  car- 
riage— length  6  feet  to  14  feet,  as  desired.  If  you  want  a  fast,  accurate  lathe  that  will  do 
its  work  economically,  the  18-inch  Superior  is  the  machine.     Early  deliveries. 

Write  for  full  description, 

SUPERIOR  MACHINE  TOOL  COMPANY,  Kokomo,  Ind. 


mm: 
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Our   Catalog   tells   a  lot   more     send  for  it. 


Uncle  Sam  Finds  This 

"BRIGGS" 

Equal  to   the  Demand 

Beveling  off  the  corners  of  axle  bushings 
for  3"  artillery  vehicles  is  one  of  the  jobs  at 
the  U.  S.  Government  Arsenal.  Rock  Island, 
Illinois,  which  proved  to  be  too  small  for  a 
large  milling  machine  and  too  big  for  a 
small  one;  but  just  right  for  the  "Briggs." 

The  milled  section  is  ^h"  wide  and  about 
i/a"  deep  at  deepest  point;  four  beveled 
sections  are  milled  off  each  bushing;  pro- 
duction, 300  bushings  per  day. 

The  "Briggs"  Miller  is  a  manufacturing 
machine  of  many  advantages,  accurate  on 
all  operations,  a  producer  on  all  work 
within  its  range  and  in  a  class  by  itself  for 
power,  strength,  rigidity  and  ability  to 
lower  costs. 

Writ'      for    pnrtiriihirs 

GOOLEY&EDLUND.lnc. 

CORTLAND,  NEW  YORK 

FOREIGN    AGENTS:    Allird    M.chinny   Co.    o(    Amcrio.    p.m. 

Tutln.  7unch  and  Prtrograd  :  C.  W.  Burton.  CHfilhi  «c  Co,  LotidoB. 
Manchnin    and    Cla<|iuw:     Batand.atan.    MrhMrr.    Cairau    ftc    Cia.    SaD 


A  Profit  Maker  on  Heavy  Contract  Work 


Here's  a  machine  that  fairly 
sition  on  work  that  is  often 
Planer   action   can   be   quickly 


MORTON'S  DRAU'  CUT 
CYLINDER    PLANER 

Horizontal  Feed  Shaft 
Rapid  Power  Traverse  Lever 
Mom  S^ort  &  Stop  Lever 

ReverseLevei 

Steel  Heod'^eel  R.: 


Cylinder  CInucks  Ad 
justable  to  fit  any 
si;e  Cylinder^' 


bristles  with  good  points — features  that  make  it  a  profitable  propo- 
expensive  and  ditficult  to  machine.  The  regular  Morton  Draw  Cut 
changed   to   a   push-cut.   converting  the  machine   into  a   Horizontal 

Traveling  Head  Slotter.  Built 
with  milling  and  boring  feeds 
and  adjustments,  it  can  handle 
these  operations  with  ea.^e 
and  speed. 

13 he 


-Feed  Geor  Box 
-Feed  Adjusting  Tappets 
.^^Verticol  Feed  Stnaft 
^T^Bonng  Feed  Shaft 

'  '\Boring  Change 
1  Gear  Box 

VU  —  Stroke  Adjustment 


Morton  Traveling 
Head  Planer 

takes  but  hail  the  llour  si);ii.<.' 
and  consumes  only  one-fourth 
the  power  required  for  a 
housed  planer.  Several  oper- 
ations can  be  performed  at  one 
setting.  It  is  adaptable  for  a 
wide  range  of  work,  and  in 
the  hands  of  a  skilled 
mechanic  is  a  machine  shop 
in  itself. 


BULLETIN     No.    8-D     FOR.     FULL     DESCRIPTION. 

MORTON  MANUFACTURING  CO.,  Muskegon  Heights,  Mich. 
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?'.                         OLIVER"  N9  47-W            X 

Circulars                B^B 

B    '  1 

mm 
i 

"OLIVER" 

ENGINE  LATHES 

16"--18"--26' 

TURRET   LATHES 
SCREW  MACHINES 

Early  Deliveries 

Oliver  Machinery  Co. 

Coldbrook  and  Clancy  Sts. 

GRAND  RAPIDS,  MICH.,  U.  S.  A. 


Sidney  Lathes 

19-inch     and     21-inch     Swing 


Sidney  Lathes  have  been  worked  out  along  better 
than  average  lines,  with  the  result  that  service 
values  have  more  to  recommend  themselves  than 
is  true  of  less  carefully  constructed  lathes.  Sidney 
Lathes  are  particularly  strong  in  the  wearing 
parts,  and  are  extra  heavily  ribbed  and  braced  to 
maintain  accurate  alignment  and  balance  under 
all  conditions. 

Tlie  carriage  "V"  is  larger  than  usually  provided 
in  this  type  of  lathe;  the  quick-change  gear  mech- 
anism is  of  high-carbon  steel  throughout,  and  the 
headstock  of  the  closed  type  pattern  that  adapts 
it  especially  for  high  duty. 

Ci'iii lilctc    details   on    rcqucat. 

THE  SIDNEY  TOOL  COMPANY 


SIDNEY 


OHIO,  U.S.A. 
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For  that  reason 
there  are  more 
square  inches  of 
wearing  surface 
on  the  crank  bear- 
ing of  a  Kelly 
Shaper  than  any 
other  shaper 
made.  You  can 
realize  the  im- 
portance of  this 
point.  KELLY 
SHAPERS  are 
built  throughout 
in  the  same  way. 


WeBuild 

Them  To 

Wear 


They  give  uncom- 
mon service,  be- 
cause they  are  de- 
signed and  built 
with  modern  shop 
requirements  1  n 
view.  We  have 
been  making  good 
shapers  for  over  a 
quarter  of  a  cen- 
tury. Catalog  de- 
scribing full  line 
of  these  efficient 
cost  reducers  on 
request. 


THE  R.  A.  KELLY  COMPANY 

XENIA.  OHIO,  U.  S.  A. 


Meet  the  deniand  for  a  stand- 
ard quick-change  lathe  embody- 
ing improvements  that  render  it 
adaptable  to  a  wide  range  of 
work  in  shops  where  production 
demands  are  heavy.  Staunchly 
built,  accurately  finished.  17' 
swing. 


THE  NATIONAL  LATHE  CO.,  15  W.  2d  St., Cincinnati,  0. 


Nos.    1,    2    and    5 
Mai^tifactured 
an 


Hercules  Shears  and  Rod  Cutters 

Bring  the  Work  to  the  Tool  or  the  Tool  to  the  Work 

MADE  IN  6  SIZES 

No.  0  cuts  1-4"  iron  rod  and  under,  1-16"  flat  iron. 
No.  1  cuts  1-2"  iron  rod  and  under,  3-16"  flat  iron. 
No.  2  cuts  5-8"  iron  rod  and  under,  1-4"  flat  iron. 
No.  5  cuts  3-4"  iron  rod  and  under,  5-16"  flat  iron. 
No.  3  cuts  flat  sheets  or  bar  1-4"  or  under  only. 
No.  4  cuts  flat  sheets  or  bar  5-16"  or  under  only. 

The  shear  blades  have  a  drawn-in  cut,  with  no  tendency  to  crowd  work 
out  of  the  shear.  Note  that  leverage  is  directly  over  the  cutting  point, 
also  the  steel  band  that  raises  the  jaw.  dispen.'iins  with  all  springs. 

Send  for  She«r  Catalogue  H,         ,        j  ^ 

alorsaleb.       W.     M.      &      C.      F.     TUCKER         "^^"°C^^N.V 
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A  Big  Down  East  Concern  Bought 
Four  of  Our  Plain  Turning  Lathes 


and  put  them  to  work  on  shell  turning.  Three 
months  later  we  got  a  long  distance  'phone  call 
one  morning,  asking  when  we  could  deliver 
eight  more  lathes.  This  concern  waited  six 
weeks  for  Hercules  Lathes  rather  than  buy- 
other  tools  on  which  immediate  delivery  could 
be  had. 

The  Hercules  is  a  plain,  heavy  lathe  which  can 
handle  all  ordinary  turning  operations — every- 
thing but  screw  cutting— at  maximum  feeds 
and  speeds.  Simple,  rugged,  powerful — let  us 
tell  you  more  about  it. 

Himoff  Machine   Company 


128  Mott  Street 


New  York  City 


Quality  That  Helps 
Quantity 

Buy  the  machine  with  a  capacity  for 
turning  out  accurate  work  fast.  The 
combination  of  these  features  assures 
profitable  production. 

"Ohio"  Universal 
Milling    Machines 

are  compact.  Every  part  works  in 
unison  with  every  other  part,  making 
fast  work  possible,  and  accuracy  is  as- 
sured by  quality,  workmanship  and 
excellent  materials.  Cone  steps  and 
back  gears  are  proportioned  to  give 
spindle  speeds  in  geometric  progres- 
sion. 

For  Profitable  Milling  use  the  "Ohio"— 
for  grinding,  the  '"Oesterlein"  Cutter 
and  Tool  Grinder. 


The  Oesterlein  Machine  Co. 

Manufacturort  of 


Millers 


OHIO 


Grinders 


Cincinnati,  U.  S.  A. 
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Read  Our  Specifications 

Before  going  ahead  get  a  copy  of  our  speci- 
fications  of   this    14"   engine   lathe.      It's   a 

CARROLL-JAMIESON 
Screw   Cutting    Lathe 

It  has  double  back  gears,  quick-change  gears  giving 
thirty-two  changes  of  feed  without  removing  a  gear, 
nine  spindle  speeds,  2V-;"  belt  drive  from  three-step  cone. 

Drop  fi  Mdp  t)0>r  for  a  s<'t  of  apfr-ifirations. 

The  Carroll- JamiesoD  Machine  Tool  Company 


257  Davis  Street 


Batavia,  OKio 


A  Little  Brother  of  its  Big  Brother 
— a  Money  Saver,  Too 

This  No.  2  Pneumatic 
Riveting  Machine 

(No.  I  was  illustrated  in  May  Murhincry) 

does  a  number  of  jobs  not 
adapted  to  No.  1  Machine  and 
with  the  same  quality  and 
quantity  of  production. 

Not  a  machine  for  the  little  Job 
shop — it  is  a  producer  for  manu- 
facturing operations  on  a  large 
scale  where  the  operator  in 
many  cases  needs  another  hand. 
His  toot  does  the  trick  very 
effectively  in  this  design  and 
leaves  both  hands  free  to  han- 
dle the  work.  Air  valve  is  auto- 
matically controlled  by  move- 
ment of  treadle. 

The  hammer  of  standard  make, 
runs  at  exceedingly  high  speed 
and  is  of  the  revolving  type, 
causing  the  metal  to  flow  easily 
without  distorting  the  work  in 
l^lnr.-'S    not    desired. 

Send  us  blue- 
prints  or 
samples  of 
those  parts 
which  you 
Iiave  had  in 
mind  for 
months   but 

"*"*^ for     which 

you  could  not  find  the  right  machine — our  production  esti- 
mate and  proposal  will  surely  interest  you.  Let  us  tell  you 
more  about   It      Write  us  Today! 

Blomquist-Eck  Machine  &  Manufacturing  Co. 


2()3  ST.  CLAIR  AVKMl'K,  .N.  E. 

AGENTS;      E.    H.    .Minani.    .MO    Free    Prps: 


CLEVELANn,  OHIO 

nwg..    Detroit,    Michigan. 


South  Bend  Lathes 

Established  in   1906     over  8000  S.  B.  Lathes  in  use. 

Ki-inch  Lathe 
14-inch  Lathe 
15- inch  Lathe 
IG-inch  Lathe 
IS-inch    Lathe 

Straight  or  Gap 
Beds.  For  the  ma- 
chine or  repair 
shop. 

A  low  price  lathe 
without  expensive 
fads.        Send     for 

catalog  and 
prices. 

SOUTH  BEND  LATHE  WORKS 

426  E.  Madison  St.  South  Bend,  Ind. 


TheFenn 

Tapping 

Machine 


Do  your  tapping 
on  this  machine 
and  save  your 
drilling  machines 
for  the  work  they 
were  built  to  han- 
dle. We  can  show 
you  it  will  pay. 


A  little  machine  that  wins  its  O.  K.  on  the  very 
first  job.  Very  easy  to  operate;  turns  out  a  large 
quantity  of  work  economically  and  with  minimum 
tap  breakage.  The  Fenn  has  adjustable  friction 
rolls  that  permit  quick  speed  changes,  and  can  be 
reversed  at  higher  speed  than  the  forward  drive. 
Capacity  3/16"  holes  and  under.  Write  for  full 
information. 

FENN  MANUFACTURING  CO. 

HARTFORD,  CONNECTICUT,  U.  S.  A. 

W.  L.  FENN  and  W.  A.  FENN,  formerly  of  Taylor  £  Fenn  C«. 

Cable   Address:    "Fenn" — Western    Union    Code. 


H  STAMPINGS  |- 

Dies,  Jigs,  Tools,  Pressed  Metal  Parts 

turned  out  by  us  have  quality,  accuracy, 
suitable  price  and  positively  prompt  de- 
livery to  recommend  them.  We  furnish 
estimates  from  blue  prints  or  samples  and 
solicit  trial  orders. 


Lansing  Stamping  ^  Tool  Co. 

LANSING       Dept.  D       MICHIGAN 
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The  Cleveland  Chucking  Lathe 

Does  One  Thing — Does  It  Well 

This  machine  was  developed  for  the  ex- 
press purpose  of  handling  the  turning, 
drilling,  boring  and  forming  operations 
on  3"  to  6"  shrapnel  and  high-explosive 
shells.  Powerful,  rigid  and  surprisingly 
simple  in  operation,  it  can  be  relied 
upon  to  produce  maximum  output  with 
an  unskilled  operator.  Just  the  machine 
to  help  catch  up  on  those  overdue  pro- 
jectile orders.  We  can  make  prompt 
deliveries.     Send  for  circular. 

The  Cleveland  Crane  &  Engineering  Company 

H'lClil.lKFK.    OHIO.    r.  S.  A. 


MACHINERY. 
TOOLS,  JIGS  AND  FIXTURES 

National  Engineering  And  Tool 

OAK  PARK  Works  ILLINOIS 


Save  Handling  Expense 

I.ot  one  nuin  taki>  tlio  i)l;uo  of  livo,     lie  i:ui  (Id  llio  saiui< 
amount  of  trucking  with   loss  olToil.     An  actual  savinp 

of  from  20'.-  to  SO". 

it  you  use  tho 

Barrett 
Multi-Truck 

Send  for  our  trial 
offer.  We'll  demon- 
strate in  your 
plant    that    wo    can 

save  nioiioy 

BARRETT-CRAVENS  CO. 

750  FEDERAL  ST.  CHICAGO.  ILL. 


If  you  tap  nuts  for  automobile  construction,  or 
any  service  demanding  good  quality,  ac- 
curately tapped  nuts,  investigate  the 

NATIONAL  AUTOMATIC 
(BentTap)NUTTAPPER 

(PATE.NTEO) 

This  design  embodies  radical  departures,  which 
greatly  improve  the  tendency  to  tap  nuts 
"square" — a  requisite  in  good  quality  nuts. 

Also,  you  get  bigger  outputs ;  there  is  less  tap 
breakage;  and  longer  tap  life.  And,  there  is  de- 
cided freedom  from  trouble  and  petty  repair 
common  in  Automatic  Tappers  heretofore. 

We  welcome  investigation.  If  you  will  send 
samples,  we'll  advise  the  possibilities  of  this 
tapper  on  your  work,  or  arrange  a  test  run  if 
you  desire.    A  card  will  open  negotiations. 


THE  NATIONAL  MACHINERY  CO. 

TIFFIN,  OHIO,  U.  S.  A. 

Xatio)ial  Tapper  Talks,  illu^tratiug  in  detail 
the  construction  and  operation  of  this  tapper, 
irill  be  sent  on  rc']>"  ^•^. 
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Why  Does  the 
Peerless  Lead? 


Because  it  was  designed  by  the  originators 
of  this  class  of  high-speed  machinery,  and 
every  detail  is  perfected  from  real  shop  ex- 
perience. It  embodies  all  the  latest  improve- 
ments in  this  type  of  machinery,  and  also 
some  exclusive  features  that  are  well  worth 
consideration  in  selecting  a  tool  of  this  type. 

In  operation  it  is  semi-automatic,  which 
means  it  continually  saves  time  instead  of 
wasting  it.  Just  stop  to  figure — if  one  man 
operates  ten  machines  and  saves  only  ten  sec- 
onds on  each  cut,  in  a  shoi't  time  your  fig- 
ures will  show  a  saving  in  operator's  time 
that  will  cover  the  cost  of  machine. 

A  saw  blade  in  this  machine  will  cut  as  much 
material  as  in  any  other  machine  on  the  mar- 
ket, and  will  also  cut  considerably  faster,  ac- 
cording to  the  grade  of  material. 

In  order  for  anyone  to  appreciate  the  many 
labor-saving  improvements  in  this  machine, 
it  must  be  tried  out  under  your  own  cutting 
conditions;  for  this  purpose  we  will  gladly 
send  you  one  on  thirty  days'  free  trial. 


PEERLESS  MACHINE 
COMPANY 

1611  Racine  St.         RACINE,  WIS. 


ATKINS 

Associate  this  name  with  SAWS.  We  make  SAWS  for 
all  purposes.  Nothing  but  SAWS  and  Saw  Tools.  They 
are  extremely  fine  SAWS.  too.  Very  many  of  the 
largest  buyers  are  using  them  exclusively  and  tell  us 
that  after  comparative  test  they  find  them  much  cheaper 
in  the  long  run. 

Are  you  using  ATKINS  SAWS?  CIRCULAR.  BAND.  HACK 
SAW  BLADES  or  FRAMES?  Send  for  our  248  page  book  "M." 
The  most  interesting  Saw  Book  that  has  ever  been  written. 

E.  C.  ATKINS  &  CO.,  Inc. 

The  Silver  Steel  Saw  People 
Home  Office  and  Factory,  Indianapolis,  Ind. 
Machine  Knife  Factory,  Lancaster,  N.  Y. 
Canadian  Factory,  Hamilton,  Ont. 

r.i.-inche3    carrying    conjplete    stocks    in  _^e    following    cities. 


Atlanta, 
Chicago. 
Memphis, 


Mil 


polis. 


ATKI.NS   i    CO. 
Portland,  Ore. 


The  New  MueUer  "Radial" 

Designed  to  handle  a  wide  range  of  work  and 
built  to  maintain  accuracy  in  hard  service. 
Column  is  stationary  and  is  cast  in  one  piece, 
arm  swings  in  a  complete  circle — features  found 
only  in  this  machine — time  and  labor  saving  de- 
vices are  of  latest  and  best  design. 

The  Mueller  "Radial"  has  strength  and  power 
equal  to  the  heaviest  demand.  Don't  increase 
your  radial  ^^m^m 
drilling   equip-     H^^P  Full  description 

ment       without        M^^B  on  request. 

looking  up  the 
"Mueller." 

The  Mueller 
Machine 
Tool  Co. 

RADIAL    DRILLS 
AND   LATHES 
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HARRINGTON 

MULTIPLE  SPINDLE  DRILLS 


accurate 

dithable 

i:ittcii:nt 

STKONG 

and 

FAST 


EDWIN  HARRINGTON,  SON  &  CO 

Incorporated 

PHILADELPHIA,  PA. 


RATHER  HIGH 

Quality 
Prices 
Production 
Cash  Return 


lUUility 
piUonu 


A  cdinliinatioii 
of  the  most  ef- 
ficient and  flex- 
i  b 1 e  Power 
Transmission 
System  under 
instant,  easy 
control  w  i  t  li 
a  n  t  i  -friction 
Class  B.    8'  Ovorhuiit  bearings,    high 

workmanship,  design   and   material   with   many 
•d  advantages. 


252  VARIETIES 


Our   largest   niailiinrs   will    ilrill    up   ti>    I's    inch    holes. 

THE  HENRY  &  WRIGHT  MANUFACTURING  COMPANY 

760  Windior  Street,  HARTFORD,  CONN.,  U.  S.  A. 

DOMESTIC    AGENTS:      Hill,    cl:iiko    i    c...    In,-..    N,.«-    York.    Hoston. 

i''i'-i-"-       "  .     K.     slil|.U\     .Mii.hliuT.v     Co..     rhllnik-Iplvln.       Clias.    A. 

Cvlctml  Wrlslit     MaihliuTy    Co..    St. 

n     Mni-blniT.v     Co..     rittsliurKll.       The 

71,-    .Mnrloii    niilR..    ClcvplnnJ.    Ohio. 

Italtlmoro.   Mil.     Coirlilln   Maohlnprr  * 


U'uls.     Mo.       Urown     &     /.oiluii 
Uramios    Mnchlnery     Comitanv. 
C«re.v  .\Iaililiu-r.T  &  Supplv  Co.. 
S\i|.|.l.\-    Co..    ToliHlo.    O.      C.    11. 
K...I..S1.T,     N.    Y. 


I!,     \.H 


The  Last  Word  in 

Sensitive 

Drill  Presses; 

^ 

o.\fi;tv  fik.st  1)i;.sig.\  in,-,    ] 

O  four     .spuuU     cluuiBes,      IN- 

U._ 

STANTI.Y     obtained     with- 

out   slopping    Ihf    machine    for 

c.Toh    .size    drill;    hence    EFFI- 

a"^^    ^-^ 

CIKN'T    speeds    will    be    used       ' 

anil    when    equipped    with    a:: 
AUTOM.\TIC  chuck,  drills  an. 1 

|i-^/1i5\ 

tools  ntav  .ilso  be  changed                1 

without  stoppiiiR  the  ma-             ^  L 

1        (-^-A"- 

chine.       The     STR.MGHT      «^  pL^ 

Hi;i,T   transmits   full     ^MliiHItl 

I  W* 

Helt  STKKTCn  Is  AIJTO-        ^^  1 

the      lll'loiiATni?    N«      not'        f^Hlkt.J 

'  ^^^ 

r..i|iHi-...|       (rt       1  ^  .|    Y  ,>       f||.^        ^^"^^^   life' 

bikM^^^i^^^^V^-. 

\v'oi!Kl.\t-,     position:              1    Wi'' 

■^F";          \ 

MI.MMCM  olllnir  troublp.s:                     Imtj'. 

spindle  Sl.KKVI-:  Is  Rulded                    ■■ 

H 

rlKldly.     A  SU'l'  will  Rive                    ^H 

H 

you    the   most    wholesume                  ^H| 

H 

satisfaction.     IliKh  tirade.                    WB^i 

1        ■ 

HlRh   Speed,  all  B;ill  Dear-                   fKF~\ 

H       1 

Iuk;  one  to  elRht  spindles.               ^^ST    ' 

V        1 

Net    weight.    .Klnsle    spin-      ^^T^       ' 

^^  E vtntcji 

Printed  matter                                 ~^ 

^^fe^^^P  Sttrtf 

on   request                                        ""^-^ 

"^  ^'4^^ 

THE  SIPP  MACHINE  CO..  F 

M  .    ' 

\t.i 
ll.ir 
M.I.  ' 

^aterson,  N.J. 

i;iu.  , 
Ward    &    r 

\v 

nuMin      « 

.1 
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The  "Racine"  for  Economical 
Metal  Cutting 


The  "Racine"  is  the  orig- 
inal automatic,  positive 
lift,  draw-cut  metal  cut- 
ting machine,  with  pat- 
ented lifting  device  which 
lifts  the  blade  clear  of  the 
work  on  the  non-cutting 
stroke,  thereby  increasing 
output  as  well  as  the  life 
of  the  blades. 

It  cuts  faster,  truer  and 
more  economically  than 
any  other  machine  of  this 
kind.  A  broad  statement, 
but  one  we  prove  with 
every  sale.  We  can  con- 
vince you.  The  machine 
is  compact,  rigidly  built 
and  stands  hard  service. 
Circular  on  request. 


RACINE  TOOL  &  MACHINE  CO.,  250 15th  Street,  Racine,  Wis. 


"Metalwood" 
Shaft  or  Axle 
Bending  Press 

This  ruggedly  built, 
well  balanced  machine 
has  capacity  for 
straightening  work  up 
to  6"  diameter  on  36" 
centers.  It  is  compact 
and  convenient  and 
handles  the  heaviest 
work  quickly  and 
easily. 

Equipped  with  "Metal- 
wood"    Duplex    Pump 
operated   by   5   H.   P. 
—  Motor  through  a  "Link- 

Belt  Silent  Chain" 
drive.  The  traveling  head  is  carried  on  roller 
bearings  packed  in  grease.  Operated  through 
compound  gearing  and  so  nicely  balanced  that 
little  effort  is  required  to  move  it. 
Metalwood  Straightening  Presses  are  also 
built  in  60-  and  90-ton  sizes.  Furnished 
with  hand-operated,  two-pressure,  two-plunger 
pumps  when  desired.  Descriptive  circulars  on 
request. 

METALWOOD  MFG.  CO.  Sf^H.^i^N 

E«sl<.rn   Office  : 
PAUL  R.  KETZER,  EasUrn  M.n.ter.  Bourse  Bldg.,  Philadelphia.  Pa. 


THE  "COLBURN" 

A  heavy-duty  drill  press  of  remarkable 
power,  strength  and  rigidity.  Developed 
to  meet  the  demands  of  heavy,  difficult 
work,  it  has  unusual  range,  and  can  be 
handled  with  the  ease  and  speed  that 
])lainly  spell — profit.  It  will  pay  you  to 
write  for  further  details. 

COLBURN  MACHINE  TOOL  CO.,  FranKlin,  Pa. 
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Smurr  & 
Kamen 
Screw 
Machines 

These  productive  machines  are  built  in  four  sizes  with  wire  feed  capacities  from 
11-16"  to  1  7-8".  Continuous  wire  feed  eliminates  the  necessity  of.push  collars.  The 
heavy  hexagonal  turret  is  well  supported  on  a  wide  bearing  on  the  turret  slide  and 
upon  indexing  is  automatically  clamped  and  locked.  Tools  are  thus  always  in  per- 
fect aligninent  with  the  spindle.  Positive  independent  stops  are  provided  for  each 
tool.    Built  with  either  plain  or  friction  geared  heads. 

]Ve  can  give  you   some   interesting  facts  about  these    handy  ma- 
chines.   Let  us  tell  you  how  they  will  fit  in  with  your  requirements. 

YOUNG,  CORLEY  &  DOUN,  Inc.,  115  Broadway,  New  York,  N.  Y. 


CHILLED  WAYS 


Are  now  being  made  for  the  Ram 
Bearing    in    the    Column    on    all 

Cincinnati  Shapers 

This  EXCLUSIVE  feature,  being 
used  by  us,  together  with 
SQUARE  WAYS  with  SIGHT 
FEED  OILERS  and  FULL 
LENGTH  TAPER  GIBS  endwise 
adjustable  by  SINGLE  SCREW 
for  taking  up  wear,  are  a  few  of 
the  characteristics  that  place 
CINCINNATI  SHAPERS  in  a 
class  by  themselves. 

Catalog  G  upon  request. 


THE  CINCINNATI    SHAPER  CO.,   Cincinnati,  Ohio 

AGENTS:      Mnniil.i(r.    Maxwell    .V    Mwr.-,    1,,.-..    N,.,v    York.    PlilI,.,lH„hl»     rM..„„     n„-,™     o,     , 


.■n    .V    .M.«.r.-      in,...    N,.,y    York.    PMIa.lHphln.    Chlr.po.    Ponton.    St.    I 

■■• -""   ^■".'-      ■■.«....   &    /ortmnn    Mnohliior.T   Co..    rittsburKli.     The    National    Siim.lv    r.. 

Kranclsro.    Cal.      ZiMnnorninii  WHlsHroni.    Co..    Portlan.l.    Or.-s«n.     C    T     rntt"r-i.n    Co       I   , 
I.t.l.,    Lon,lon.    IllnnlnKlmin.    Mnnchosl-r.    N-wraMl.,,,  Tv,,,.     ,:i„,coi:  k'.    H     ScM.il.-;   V-«l«s,'. 

Vienna,    rracne   ami    llihluii.>t 


cheslc 
nilbno.    IVtrograil.      I>onainvork    Kr 
Andrews  &  Georpe.   Yokoliama. 


L:i.,   MilUjuxue 
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A  Motor  Drive  May  Be 
Added   at  Any  Time 

FOSDICK 


3    to    1    Variable    Speed    Motor 


The  "Heavy  Duty" 
Hadials  are  made  in 
five  sizes — 3-,  SVi-i  4, 
5-  and  C-foot,  and  the 
"High  Speed  Manu- 
facturing" Radials  are  in  three 
sizes — 2-,  21,4-  and  3-foot.  Any 
one  of  these  machines  can 
be  converted  to  four  different 
standard  drives  without  altera- 
tion of  base.  At  any  time  after 
purchase  you  can  convert  to 
speed  box,  constant  speed 
motor,  variable  speed  motor 
or  cone  pulley  drive. 

This  is  an  invaluable  asset 
should  you  ever  desire  to  sell 
your  radial,  or  alter  your  own 
shop   conditions. 


Constant  Speed  Motor 

Another  feature,  motors  of  any 
speed  or  any  make  may  be  used. 
The  variable  speed  motor  is 
connected  by  rawhide  or  cloth 
pinion,  and  is  thoroughly  pro- 
tected by  neat  cast-iron  gear 
guard. 

The  constant  speed  motor 
drives  through  large  rawhide 
(or  cloth)  intermediate  and 
improved  shock  absorber  gear 
on  speed  box,  which  greatly 
prolongs  the  lite  of  both  motor 
and  machine. 


THE  FOSDICK  MACHINE  TOOL  COMPANY,  CINCINNATI,  OHIO,  U.S.A. 

AGENTS;  ColoonlWright  Machinery  &  Supply  Ck)..  St.  Louis;  Eceles  &  Smith  Co..  San  Francisco.  Los  Angeles.  Portland;  The  Fairhaiks  Co.,  New 
York  City,  Haltimore;  The  E.  A.  Kiusey  Co.,  Cincinnati,  Indianapolis;  J.  L.  Osgood,  Buffalo:  W.  M.  Pattison  Supply  Co.,  Cleveland:  Peninsular 
Machinery  Co..  Detroit;  H.  A.  Smith  Machinery  Co.,  Syracuse;  Swind  Machinery  Co.,  Philadelphia;  Somers,  Fitler  &  Todd  Co.,  Pittsburgh;  H.  A. 
Stocker  Machinery  Co.,  Chicago.  Milwaukee;  Taylor  Machinery  Co..  Boston;  A.  R.  Williams  Machinery  Co.,  Ltd..  Toronto;  0.  W,  Burton,  Grlfflthi 
&  Co..  Ix)ndon;  Fenwick  Frcres  &  Co.,  Paris,  Turin,  Zurich;  Wynmalen  &  Hau.amann,  Rotterdam;  Rylander  &  Asplund,  Stockholm;  Wilh.  Sonesson 
&    Co.,    Malmo;    Russian    Metal    Trading    Co.,    Petrograd;    Roku-Roku    Shoten,    Tokio;    R.    L.   Scrutton    &   Co.,   Sydney. 


TheGrant  Riveter 

2,000  RIVETS  PER 
DAY— AND  SILENTLY 

The  operator  is  riveting  adding  machine  key 
levers,.  81  rivets  in  each  machine,  and  as  one 
operator  can  do  25  machines  in  one  day  of  nine 
hours,  this  means  over  2000  rivets  per  day  for 
one  operator.  And  all  this  is  accomplished  with- 
out any  noise  or  inconvenience. 

There  are  seven  Grant  Riveters  in  this  factory,  all 
of  which  have  been  doing  satisfactory  work  for 
over  seven  years.  No  breakdowns — and  no  re- 
pairs have  been  necessary.  This  manufacturer  is 
highly  pleased  with  his  Grant  Riveters,  and 
knows  there  is  no  other  machine  that  can  so  com- 
pletely meet  his  requirements. 

Where  fast  production,  perfect  workmanship  and 
noiselessness  are  desired,  the  Grant  Riveter  com- 
pletely fills  all  requirements. 

Let  us  tell  you  more  about  it 


THE  GRANT  MFG.  &  MACHINE  CO.,  N.W.Station,  Bridgeport,  Conn. 
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,     MFLO" 

I      GRINDER 

^      PUMP 


The  Pump  with  the  Full  Eeisy  Flow 

That  is  one  way  a  "Fulflo"  Grinder  Pump  differs  from  the  ordinary  pump — it  doesn't  squirt  and  si)lash  all 
over  the  machine  and  surrounding  floor.  Instead,  it  delivers  a  large  volume  of  cool  lubricant  at  the  point  it  is 
needed — the  cutting  point.    Force  enough  to  wash  all  chips  and  grit  away,  but  no  splash. 

The  "KulHo"  is  centrifugal  in  action;  can  be  mounted  in  any  convenient  position  because,  on  account  of  Its 
positive  trap  feature,  it  will  retain  its  prime  regardless  of  whether  it  is  above  or  below  the  level  of  the  liquid. 
Grit  cannot  reach  bearings  nor  interfere  with  action  of  pump.     Complete  description  on  request. 

THE  CINCINNATI  LUBRICANT  PUMP  CO.,  126  Opera  Place,  Cincinnati,  Ohio 


We  are  Oil- Pump 
SpecialiMlM 


\u>> 


Don't  Shut  Down  Your  Plant 

Even  if  you  must  have  the  engine  cylinders  re- 
bored  it  is  not  necessary  to  dismantle  the  engine 
and  declare  a  protracted  shut-down.  If  you 
have  an  Underwood  Portable  I'oring  Bar  Outfit, 
it  is  an  easy  matter  to  refinish  the  cylinder. 
Simply  take  out  the  piston  and  start  the  tool  at 
work  and  the  job  is  quickly  linished.  Why  have 
a  costly  plant  stand  idle  when  a  small  inve.'^t- 
ment  will  avoid  it.  There  are  other  profitable 
uses  for  the  outfit  also.  We  will  gladly  explain 
them  in  detail.     Write  us. 

H.  B.  UNDERWOOD  &  CO. 


PHILADELPHIA 


Estnblishrd    1870 


PENNSYLVANIA 


A  Good  Flow  of  Cool  Lubricant 

is  always  assured  with  a  Roper  Pump.  The 
flow  can  be  varied  to  meet  the  requirements  of 
different  jobs  by  the  simple  method  of  regu- 
lating the  cock  on  the  delivery  pipe.  There  are 
no  valves  to  adjust  on 

ROPER'S  PUMPS 

Ihe  surplus  and  overllow  are  automaticallv 
taken  care  of  and  the  flow  is  kept  at  a  constant 
pres.><ure.  These  simple,  efficient  pumps  can  be 
readily  attached  to  any  machine.  Plain  suction 
and  delivery  pipes  only  are  required.  One- 
way and  reversing  styles.  Capacities  from  4  to 
It;  quarts  per  minute,     rirciilars  mi  requo^t. 

CF.  ROPER  &  CO.,  Hopedale,  Mass. 
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Building  aWrench 
to  Last 

requires  knowledge  of  modern  manufac- 
turing practices — of  conditions  that  test 
the  strength  and  service  of  any  tool. 

"Goes"  Wrenches  have  a  place  in  the  line 
with  the  tools  of  highest  quality — they  are 
not  made  to  look  at,  but  to  serve  with 
durability  hard  to  attain  in  a  wrench  of 
any  other  name. 


You  can  put  an  end 
to  money  wastes 
that  are   caused 
by       buying 
weak  -  backed 
wrenches — buy 
"COBS" 
Wrenches. 


This  wrench 
is  30% 
stronger 
than  others 
of  its 
type— it's 
a  "GOES" 
—that's 
why. 


The     "Goes"     Steel 
Handle     Model     No. 
91    is    an    all-metal 
wrench    designed    for 
use    where    a    wood- 
handled    tool    will    not 
do.     The   bar  is  hard- 
ened     steel      and      cold 
swaged — the  stiffest  bar 
ever    put    in    a    wrench. 
The  Jaw  is  extra  heav.v, 
semi-steel  and  hardened. 
Screw    is    hardened    steel 
and     the    handle    is    com- 
posed of  a  semi-steel  cast- 
ing— of      patented      design. 
This  construction  malies  the 
wrench  30  per  cent  stronger 
than    any    other    wrench    of 
similar  design. 

Try    a     "Coes"     Wrench — any 
one    of    our    mnrlpls— and    note 

the    differ.  I Ii.uvoen    it    and 

some  olli.rs  \.iii  h  i\..  used.    The 


COES  WRENCH  CO. 

Worcester,  Mass.,  U.  S.  A. 

AGENTS:      J.      C.      M.C.MiTY     &      CO..      L'!l 
rraj-     Street,     New     York.       4S8     Market 
et.     San     Frnneisco,     Ciil.       1515     Lorimer 
et.    Denver,    Colo. 
AGENTS:     JOHN     H.     GRAHAM     &    CO.,     113 
<'hnuil«is    Street.    New    York.      London,    E.    C, 
IIS-IL'J     Holliorn.     for    Great     Britain     and     Con- 
tinental   Enn.pe. 


There  Is  no  delay,  no  hesitancy, 
no  doubt,  when  you  use  this 
mandrel.  There  is  no  measur- 
ing, no  calipering.  You  are 
always  positive  that  It  will  fit 
perfectly.  The  principle  on 
which  the  Nicholson  Is  built- — 
and  that  it  is  appreciated  and 
fully  understood  is  evidenced  by 
the  huge  number  of  shops  that 
have  made  it  a  standard  tool 
— does  not  allow  of  doubt  or 
imperfect  fits.  The  tapered 
grooves  in  the  arbor,  the 
corresponding  tapers  in  the 
jaws,  give  an  Infinite  rance  of 
sizes  between  the  limits  of  the 
mandrel. 

We  will  gladly  loan  you  one  of 
these  high-speed  mandrels  for 
test.  Send  for  yours  today.  No 
obligation. 

W.  H.  Nicholson  &  Co. 

112  0resonSl.  WUto-Barrc,   Pa. 


Complete  line  described  in  catalog 


Gerstner 
Tool  Cases 

Are  the  choice  of 
workmen  who  appre- 
ciate orderly  meth- 
ods and  good  work- 
manship. "Gerstuers" 
are  practical  in  de- 
sign, light  in  weight, 
but  very  strong  and 
durable;  are  hand- 
somely finished  and 
unsurpassed  for  con- 
venient arrangement. 


oXS^iUe/s^m    li-2f  Columbia  St.,  Dayton,  Ohio 


Wear-Ever  Spacing  Collar 

Saves  Time  in  Setting  Up 
Milling  Cutters 

Don't  waste  time  picking 
out  and  measuring  spacing 
collars.  Use  a  "Wear-Ever" 
and  get  the  exact  spacing 
instantly.  Twelve  adjust- 
ments of  0.002"  each. 
Doesn't  lose  its  accuracy 
througli  wear.  For  a  quick 
milling  set  up.  the  "Wear- 
Ever"  is  the  logical  collar 
to  use.     Write  for  circular.  . 

SCULLY-JONES  &  COMPANY 

647  Railway  Ejichange  Building 

CHICAGO  U.  S.  A. 
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MADE    BY    EXPERTS 

It  takes  a  highly-efficient  organization,  with  every  modern  mechanical  facility  at  its  command, 
to  produce  Die-Castings  which  will  be  uniformly  satisfactory.  Possibly  there  is  no  other  branch 
of  the  foundry  business  which  requires  greater  skill  and  longer  experience. 

Such  an  organization  is  behind 

ACME  DIE-CASTINGS 


Every  member  of  the  organization  is  an  ex- 
pert at  the  business.  The  Acme  Die-makers  are 
the  best  and  highest  paid  men  in  their  line. 
The  chief  engineer,  who  oversees  every  detail 
of  your  work,  knows  the  business  so  well  that 
he  has  been  able  to  invent  and  perfect  the 
wonderful  Acme  Die-Casting  Machines  which 
produce  a  larger  quantity  per  hour  of  perfect 
die-castings  than  any  others  in  existence. 

From  the  Acme  Laboratory  you  will  get  the 
toughest,  most  homogeneous,  velvety-grained 
metals  for  this  purpose  possible  to  obtain. 
Metals  that  remain  constant  in  formula. 

And   from   the   Acme  organization   you   get 


deliveries,  when  you  want  them  and  how  you 
want  them. 

That  is  the  kind  of  service  you  have  a  right  to 
expect  when  you  negotiate  for  the  purchase  of 
die-castings. 

It's  the  kind  of  service  we  give  you — a  service 
so  closely  in  touch  with  your  requirements  that 
our  factory  virtually  becomes  a  department  of 
]jOur  oivn  busine.ss,  ready  at  all  times  to  meet  or 
anticipate  your  needs,  no  matter  how  severe 
they  may  be. 

We  solicit  correspondence  with  manufac- 
turers who  wish  to  realize  the  remarkable 
possibilities  of  fiie-casting  economies. 


ACME    DIE -CASTING    CORPORATION 


'1    n    il 

at 


BUSH  TERMINAL  BUILDING  No.  5 

35th  Street  and  3rd  Avenue 

BROOKLYN,  N.  Y. 


JV. 


SALES    OFFICES: 
I'.iiMll.N— ITi;    r.-.l.Tiil   SI. 

r"UiLAi>i:i.i'iii.\— wi.iMicr  iii.ig. 

(•|ncAc;iP— ■-'.IL'   S.    Clnrk   SI. 

III."!  l:iil  I        ■.»■,.-,     \V,«.,|„ir.|      Av«. 


A  Really  Good  File  Handle 

The  UsgDoil  l-'ilu  Handle  never  splits.  The  sleel 
tuhe  on  the  inside  takes  all  the  strain  o(  the 
tool  and  holds  it  securely  at  the  same  time. 
So  reasonable  in  price  you  can't  afford  to  be 
without  it.  A  trial  brings  proof — samples  free 
to  dealers  and  manufacturers;  eight  cents  each 
to  individuals. 

J.  L.  OSGOOD  TOOL  COMPANY 


43-45  PEARL  STREET 


BUFFALO.  N.  Y. 


Taylor  -  Newbold  Milling  Cutters 


For  Service — Utility — Strength — Power 

4  in.  DIAMETER  FOR  GENERAL  USE 


Wrilr    for    B„IUlin    RP 


THE  TABOR  MANUFACTURING  CO. 

PHU.ADtLPHlA.  PA.,  U.  S.  A. 


Oxy- 

Acetylene 
Welding 


Stnd  for 
Booklet. 


Ill  UK'  nuuiulaclure  of  metal 
goods  this  method  for  making 
strong,  smooth  joints  is  being 
adopted  so  rapidly  that  we  have 
our  hands  full  keeping  up  with 
the  orders. 

It  costs  less  and  makes  a  stronger, 
smoother  union  of  metals  than 
any  of  the  old  ways  of  riveting  or 

pressinjr  tojrether. 

K-GWEDING&  CUTTING  CO.,  Inc. 

556  W.  34th  St.  New  York  City 

•Phonf  6358  CrcrUr 
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Engine  Lathe  to  Turret  Lathe 
in    15    Seconds— Cost,  Trifling 

Attach  a  Netvman  Multiple  Rotary  Chuck 

to  the  tailstock  of  an  engine  lathe — presto — 

you  have  all  the  advantages  of  a  practical 

turret  lathe.    Handles  the  odd  jobs,  where  it  doesn't 


pay  to  set  up  a  turret  lathe,  with  surprising  speed 
and  economy. 

Drills,  counterbores,  reams,  taps,  etc.,  without  changing 
tools.  Try  it  for  30  days  free.  VVrite  for  our  Bulletin  M.T. 


also  make  Tool  Pos 


1  Drill  Press  Tu 


NEWMAN  MFG.  COMPANY 


717  Svcainore  Street 


CINCINNATI.  OHIO 


OFFICIAL 

AWAR  D 
RIBBON 


PANAMA  PACIFIC 

INTERNATIONAL 

EXPOSITION 

SAN  FRANCISCO 

1915 


^^^^^ 


MEDAL 
HONOR 


MANUFACTURESAND 
VARIED  INDUSTRIES 


TRIMO  TOOLS 


Nut  with  Nut  Guards 

BE  sure  to  ask  for  the 
T  r  i  m  0  Wrenches, 
both  Pipe  and  Monkey. 
They  are  equipped  with 
Nut  Guards  that  pre- 
vent the  accidental  turn- 
ing of  the  adjusting  nut 
in  close  quarters,  and 
in  the  principal  sizes 
with  Steel  Frames  that 
will  not  break. 

Send  for  Catalog 
No.  38 

Trimont 

Manufacturing 

Company 

55-71  AMORY  STREET 
ROXBURY,  MASS.,  U.S.A. 


Need  a  Set  of  Figures? 

To  prove  that  S  &  L  steel  stamps,  as  a  result  ot  20  years' 
experience,  have  unusual  qualities  to 
recommend  them,  we  will  send  you 
a  set  of  ligures  1/lG,  3/32  or  1/8", 
prepaid,  for  .$1.50.  We  feel  it's 
merely  a  question  ot  your  trying 
them — after  that  we  will  not  have  to 
sell  them — you'll  biui  them. 
S  &  L  stamps  are  made  of  the  best 
stock,  carefully  treated  by  experts  to 
stand  the  knocks.  It'll  pay  to  in- 
vestigate. 

Catalog  for  full  details 

SCHODER  &  LOMBARD  STAMP  &  DIE  CO. 

Canal  and  Lafayetl'e"sts.,""NEW  YORK  CITY 


Sellew 
Adjustable 
Drill  Heads 

Save 
Money 


Three 
Holes  at 


instead 
of  one 


Wnte  for 


SELLEW  MACHINE  TOOL  CO.,  Pawtuckel,  R.L,  U.S.A. 
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Here's  Common  Sense 
Steel  Furniture 

-UHL-n 


Steel  Tool 
Trays 

and 

Steel 

Factory 

Stools 


Construction  is  a  safe  guide  to  service  in  factory 
furniture.  You  wouldn't  buy  upholstered  stools, 
for  instance.  UHL  Steel  Stools  are  sensible 
stools;  they  give  life-time  service,  never  break, 
and  really  cost  less  than  other  stools,  because  re- 
placements are  unnecessary. 

Write  us  for  prices  and  circulars. 


UHL  Steel  Portable  Tool  Trays  are  just  as  sensi- 
ble in  their  way,  and  give  practically  double  ser- 
vice, as  the  trap  can  be  reversed  to  form  a 
smooth,  level  table  top  when  desired.  Con- 
structed of  pressed  steel,  they  are  considerably 
lighter  than  cast-iron  trays,  are  mounted  on 
.strong,  easy-running  3"  steel  wheel  casters,  and 
can  be  furnished  in  various  combinations. 


THE  TOLEDO  METAL  FURNITURE  COMPANY 


3309  DORR  STREET 


TOLEDO,  OHIO,  U.  S.  A. 


The  "Boehm"  Die  Head 

The  Two  Locking  Pins 


No  cramping  strain  on  the  die  when 
two  locking  pins  are  used — nor  can 
the  die  catch  on  one  pin  and  spring 
out  of  size  or  cut  a  poor  thread.  Im- 
portant points,  tJtcse.  Also  floating 
the  lock  on  two  pins  in  this  manner 
provides  a  means  of  compensating 
cutting  pressure  when  the  spindle 
on  which  the  Die  Head  is  used  is  not 
in  exact  alignment  with  the  work. 

The  catalogue  explains  this  and  other 
features  of  the  " Boehm"  Die  Head 
fully.  Let  us  send  a  copy.  (See  also 
the  next  issue  of  MACHINERY). 

Rickert-Shafer  Co. 

612  West  12  St.       Erie,  Pa.,  U.S.A. 
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We    carry   in  stock,    usually    ready    for  immediate 
shipment,    STRAP    JOINTS   in  63   standard   sizes. 


IVe  will 

appreciate  ^our 

inquiries. 


We  make  CONNECTING  RODS  smooth 
forged  or  finished,  also  Straps,  Wedge- 
blocks  and  all  kinds  of  Bearings  either 
finished  or  in  the  rough. 


We  make  Finished  Machine   Keys  and  all  kinds 

of  Special  Keys.     Can  now  make 

very  quick  deliveries. 

WM.  E.  LEARD,  New  Brighton,  Pa. 


j»araiias%@Mnni»^ 


SIMPLEX  SEAMLESS  STEEL  TUBING 

BRASS  —  COPPER  —  BRONZE 
NICKEL-ALLOY  ALUMINUM 


Screw    Machine 
Products,  Springs, 
Metal     Stampings, 

Tungsten    Hacl< 
Saw    Blades 


C.    R.   Strip   Steel 
Anald.  and  Tempered 

Spring    Steel, 
Tool    &    Alloy    Steels, 

Magnet   Steei 


STEEL— BRASS-BRONZE  BALLS 


IMMEDIATE  STOCK  SHIPMENTS 


PROMPT  MILL  SHIPMENTS 


Cold  Drawn 

Screw  Steel  Shafting 

Cold  Drawn  Flat  and  Special  Shapes 

lULIUS  BLUM  &  rOMPANY 


510-512  West  24th  Street,  Ne 
Rranrkoc    PhiUdelphi.  Buffalo        Clevel. 

OranCneb.    Sa„  Fr.nciKO         SealUe         Los  An 


{{    SHAFT! NGIj 


iffnk  B^  Wtm  mmM  I  ^ 


Stock  sizes  to  hold  25,  50, 100  or  200 
pounds  of  ice.       Prompt  shipments. 

Write  for  folder  on  "Drinking  Water  Coolers  That  Save  Money  " 

THE  ALLEN  FILTER  COMPANY,  Toledo,  Ohio,  U.  S.  A. 


Almorth  Practical  Drawing  Table 


$9.50 — Guaranteed 

ONE  hand-nvit  adjusts 
to  any  angle.  Thor- 
oughly rigid;  very 
simple.  Two  foot  rests; 
plenty  of  leg  room.  Price 
for  castings,  hinges,  cab- 
inet brackets  and  B/P  to 
make  tie  rods,  etc.,  $9.50. 
Everything  except  board 
and  cabinet,  $13.25.  Com- 
plete, with  best  wliite  pine 
board.  30"  x  42"  x  %-, 
$17.00.  Other  sizes  if  de- 
sired. If  three  -  drawer 
cabinet  is  wanted,  add 
$8.00.  Order  while  prices 
are  low.     Send  for  folder. 

G.  A.  ALMORTH 

964  Gruid  Ave. 
NEW  HAVEN  CONN. 


■'^G-.-K.    Screw  Plate 

. E.Wells  8,  Son  Co. 

^        __,  ..Greenfifld,   Mass.,U.S£ 


0.  K.  Screw  Plates  and  Dies 

Are  designed  to  secure  great 
strength  with  minimum  weight. 
They  are  hammered  from  flat  bar 
steel  and  subjected  to  our  special 
hardening  treatment  which  insures 
exceptional  toughness  and  dur- 
ability. Plenty  of  room  for  oiling 
and  chip  clearance  insures  smooth, 
accurate  threads  and  ease  in 
operation. 

Catalog   7-A   for  fall  details. 

F.  E.  WELLS  &  SON  CO. 


GRKKNFIKLD 


MASS..  r.  S.  A, 
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'^^V  SET  SC^^ 
It's  All  in  the  Way  they're  Made 

y  We  might  have  made  the  hole  in  the  Eagle  Hollow  Safety  Set 
Screw  a  different  shape,  but  we  didn't — because  the  square  hole 
provides  the  greatest  advantages  for  strength  and  economy. 
We  might  have  made  the  Screws  of  ordinary  steel  but  every  Eagle 
Set  Screw  is  made  of  specially  hardened  bar  steel.  Eagle  Set 
Screws  never  bind  or  jamb,  stand  all  strains,  and  meet  mechanical 
requirements  as  well  as  those  of  safety. 

If  you  are  interested,  let  us  send  you  samples  for  a  trial — be  sure 
to  mention  size. 

Catalog  on  request 

THE  PROGRESSIVE  MANUFACTURING  COMPANY,  TORRINGTON,  CONN. 


CAMDEr^l 


These  men  are  sitting  on  a 

Camden  Forging 

which  everybody  concedes  to  be  a  big  one, 
and  they  are  holding  what  is  fairly  termed 
a  little  one,  which  goes  to  show  the  variety 
of  work  we  put  through  our  shops.  We  can 
make  forgings  and  make  them  right.  We'll 
rough  it  out  or  completely  machine  it  if  you 
wish.  We  can  help  you,  as  we  have  helped 
hundreds  of  other  concerns  with  their  forg- 
ing problems. 

Let's  talk  it  over  and  show 
what    we    can    do    for    you 

Camden  Forge  Co. 

8th  &  Bulson  Ave. 
Camden,    N.   J. 


Forgings 

As  Large  or  as 
Small  as  You 
Need    Them 
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liJ\Li 


I 


i3_d^\jij;jGS 


How  About  Your  Ball  Bearings 

Look  to  the  equipment  of  your  machines.  Where 
endurance  and  dependability  are  essential  features 
in  the  make-up  of  any  mechanism,  you  will 
always  find  Fafnir  Ball  Bearings  applied. 

No  better  bearings  are^made 


THE  E4FNIR  BEARING  CONPANY 


DETROIT  OFFICE: 
752  DAVID  WHITNEY  BUILDING 


CONEAD  PATENT  LICENSEE 

MAIN  OFFICE  AND  FACTORY: 

NEW  BRITAIN,  CONN. 


CHICAGO  OFFICE: 
39  S.  CLINTON  STREET 
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Heat 

Treated 
Carbon 
Steel 
Drills— 


A  Story 
Worth  Reading 

The  National  Automatic  Tool 
Company,  Richmond,  Indiana, 
asked  us  a  few  weeks  ago  if  we 
could  heat  treat  a  carbon  steel 
drill  and  what  could  be  expected 
from  a  drill  so  treated.  We 
answered  by  asking  the  Natco 

people  to  send  us  any  drill  they  wished  to  experiment  upon ;  we  to  heat  treat  it 
and  they  to  test  it  out.  We  have  just  received  the  figures — they  may  interest  you. 
Supt.  Baker  (Natco)  set  up  the  drill  as  soon  as  it  reached  Richmond  and  con- 
ducted the  tests  himself.  The  test  blocks  were  cast  iron,  0.2"  thick,  the  drill  •Vj", 
speed  267  R.  P.  M.,  feed  0.018".  At  the  time  the  photograph  was  taken  this  drill 
had  completed  10  holes  and  showed  no  signs  of  wear  whatsoever. 

We  are  now  heat  treating  more  drills  for  Natco,  orders  which  are  proof  positive 
that  this  concern  is  satisfied. 

Our  cards  are  face  up  on  the  table  no  tricks  to  pull  oflf. 
We  know  how  to  heat  treat  all  manner  of  work  and  are 
doing  great  quantities  of  it  for  concerns  everywhere. 
We  do  it  economically  because  we  do  it  right  without 
waste.     May  we  do  something  for  you? 

VINCENT   STEEL    PROCESS   COMPANY 


751   Bellevue  Avenue 


DETROIT,  .MICHIGAN 


MACHINERY 


Welding  a 
Big  Job 
Requires 
Dependable 
Apparatus 


Davis-Boumonville  Welding  Apparatus 


VORK-  CHJ 


Leads  the  world  in 
range,  efficiency, 
and  number  of  out- 
fits in  use. 


The  Treadwell  Engineering  Com- 
pany, Easton,  Pa.,  had  a  contract 
for  tube  sheets  for  sugar  mills. 
Specifications  called  for  •-4"  sheet 
ingot  iron,  13  feet  in  diameter. 
Single  sheets  of  this  size  could  not 
be  obtained  so  two  half  sections 
were  welded  together. 

It  was  an  out  of  the  ordinary  weld- 
iiig  job — a  13-foot  weld — and  once 
the  weld  was  started  it  had  to  be 
kept  up  until  the  piece  was  com- 
pleted, because  allowance  had  been 
made  for  expansion. 

Davis-Bournonville  equipment  was 
selected  and  for  six  hours  on  each 
piece  it  gave  a  steady,  even  flame, 
without  over-heating  or  fluctuat- 
ing— a  satisfactory  record  on  a  dif- 
ficult job. 

If  your  welding  requirements  are 
exacting  there  is  eveiy  reason  why 
you  should  use  Davis-Bournonville 
apparatus.  Consider  it  from  the 
viewpoint  of  safety,  economy,  de- 
pendability and  positive  results  and 
you  -wall  find  a  host  of  superior  fea- 
tures. Give  us  a  chance  to  show 
vou. 


DAVIS-BOURNONVILLE    COMPANY 


NEW  YORK 


General  Offices  and  Factory:  Jersey  City,  N.  J. 


CHICAGO 
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Highest  Quality 

rerro 


Tun^sfen 


Do  You  Analyze  Your  Ferro -Tungsten? 

If  Not,  It  Would  Pay  You  To  Do  So—         't^ 

The  value  of  a   product    is   largely   controlled    by   the 
purity  of  the  materials  of  which  it  is  made. 

We  Guarantee  — 

Our    Ferro -Tungsten    to    this    analysis: 

Tungsten 70  to  80% 

Carbon — not  over .  ^2% 

Sulphur — not  over .05% 

Phosphorus —  not  over .08>% 

Our  facilities  are  of  the  very  best  due  to  a  strictly  modern  plant  and 
equipment.  We  are  able  to  offer  quick  deliveries.  Write,  Wire  or 
Cable  for  prices. 

THE  VANADIUM-ALLOYS  STEEL  CO. 

LATROBE,  PENNA. 

Makers  of  "Rgdeirt  Superior"      A  Quality  High  Speed  Steel 
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Your  Business  no  doubt  is  Booming  and  every  second  of 
time  saved  means  an  increase  in  Production  and  Profits! 


This  you  can  accomplish  by  using  the 


// 


Wiard  *" 


Change 


The  Wiard  saves 
Time,  Temper, 
Tools  and  Fingers. 
It  does  not  flop; 
it  does  not  slip, 
nor  wobble;  but, 
it  does  change 
quicKer  than  any 
other  ChucK  and 
runs  absolutely- 
true.  Because  it 
is  built  on  correct 
mechanical  prin- 
ciples. 

All  parts  are  prop- 
erly hardened 
and  finished. 


Chuck 


ft 


If  your  factory  is 
not  equipped  with 
the  "Wiard  QuicK 
Change  ChucK" 
send  us  a  sample 
order  and  then 
compare  by  its 
use  the  time  you 
will  save  and  the 
quality  of  worK- 
manship  your  me- 
chanics will  pro- 
duce. 

Manufactured  by 

The  Edipse  Interchangeable 
Counterbore  Company,  Inc. 


DETROIT 


U.  S.  A. 


IRON  AND  STEEL 

This  book.  No.  36,  Machinery's  Reference  Series,  graphically  describes  the 
processes  of  manufacture  of  iron  and  steel,  from  the  time  the  iron  ore  is 
mined  until  it  is  ready  for  the  market.  It  is  written  in  a  practical  way 
and  is  extremely  interesting  even  to  anyone  who  is  not  directly  engaged 
in  the  production  of  iron  and  steel.  The  process  of  making  pig  iron  from 
the  ore  and  the  development  of  this  pig  iron  into  the  various  sorts  of  iron 
and  steel  are  described  briefly  and  clearly.  The  difference  in  composition 
of  the  different  steels  is  shown,  and  there  is  a  discussion  of  the  steel- 
hardening  metals  and  their  effects  on  steel.   A  book  you  need— 25c   a   copy. 

Published  by  MACHINERY,  148  Lafayette  Street,  New  York 
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These  Drop  Forge 
Dies  were  made  on 
a  Keller  Automatic 

Do  you  realize  what  automatic 
die  sinking  means  to  the  Drop 
Forge  Industry? 

Tell  us  your  problem — we'll  be 
glad  to  give  you  the  benefit  of 
our  experience. 

KELLER  MECH.  ENG.  CO.,  New  York 

70  Washington  Street,  Brooklyn 

Mfrrd  Herbert.  Ltd..  Aiirnll  for  ElniiUnd  (Coventry).  France  (P«ri.)  and  Italy  I  Milan) 
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Need  a  Tool  Grinder? 

Look  This  One  Over 


It  has  features  which  recommend  it 
— the  large  diameter  of  the  column, 
for  example,  also  the  length  of  the 
column  bearing,  the  heavy  construc- 
tion of  both  head  and  tail  stock,  our 
improved  double  countershaft,  the 
convenient  location  of  all  handles 
within  the  natural  working  position 
of  the  operator. 

These  features  all  contribute  to  the 
speed  and  accuracy  with  which  work 
can  be  handled.  Range  covers  all  tool 
and  cutter  grinding  and  similar 
work.    Write  for  the  circular. 


902  Singer  Bldg. 
New  York  City 


SIMMONS  MACHINE  CO.,  Inc.,  Ti^; 


985  Broadway 
N.  Y. 


Turret 

Pays  even  on  Short  Run  Work 

A  Turner  Turret  is  profitable  on  runs  of  work 
shorter  than  most  machines  can  be  set  up  for 
because  the  tooling  is  simple  and  easily  applied. 

Consider  the  job  shown  herewith,  for  instance. 
These  parts  are  slides  for  lathe  carriages.  There 
is  drilling  on  five  faces  of  the  work,  the  holes 
ranging  from  14"  to  %"  diameter;  there  are 
reaming  and  tapping  operations  also — seventeen 
operations  in  all.  All  that  was  required  in  the 
line  of  special  tools  was  the  jig.  Two  spindles  are 
used  for  the  two  largest  drills  and  the  smaller 
drills  are  used  as  needed  in  the  other  two  spindles. 

Let  us  tell  you  more  about  the  Turner  Turret  and 
its  advantages — the  machine  of  "Drill  Press  Sim- 
plicity— Turret  Lathe  Output." 

TURNER  MACHINE  COMPANY 

DANBURY,  CONN.         and  Newark,  N.  J.  U.  S.  A. 

Incorporated  with  Turner,   Atherton  &  Co..  Ltd., 
Denton.  Manchester  and  Stockport.  England. 
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IT  IS  NOT  THE  MAN 

Today,  it  is  not  the  man  who  gets  results.  The  most  expert 
machinist  gets  NOTHING  from  a  poor  machine.  But  put  a 
man,  even  with  little  experience,  on  a  good  lathe  and  watch 
the  work  fly. 

CISCO'S  DO  NOT  REQUIRE  EXPERTS 

Even  a  boy  can  operate  them.  They  are  so  simple  in  oper- 
ation, yet  so  thorough  in  efficiency,  requiring  only  ordinary 
caution  in  running.  Powerful  and  satisfying,  giving  the  boss 
just  what  he's  looking  for:-ACCURACY,  EFFICIENCY, 
ECONOMY;  and  that's  why  YOU  buy 

THE  LATHE  WITH  THE  PULL 

THE  CINCINNATI  IRON  &  STEEL  COMPANY,  Cincinnati,  L.  S.  A. 

14%  16%  18%  24"  LATHES 


Nutter  &  Barnes  Saw 


Recently  Installed  for 
Cutting-off    Gear    Blanks 

lilt'    .Mi'isel    Press   Manufacturing   C'omi)an.v, 
Uostoii.  Mass..  selected  this  Xutlrr  rf  Barn<  x. 
and   it   has  been   a  busy   machine  from   Iho 
(lay   it   was   installed,  cutting  off  3-'s"   gear 
blanks  from  40carbon  steel. 
\uttrr  it   lianiis  Cutlintj-ojJ  Machines  have 
the    strength    and    rigidity    to    stand    hard 
usage;    size   of   anv    considered,    they    have 
ureater  capacity  than  any  similar  machine. 
They  not  only  cut  fast, 
but  they  cut  accurately. 
They  are  standard   ma- 
chines  which,  with   the 
addition  of  inexpensive 
li.xtures.  can  be  used  on 
work    not    usually    han- 
dled    on     machines     of 
this   type.     Let    us   tell 
you  more  about  them. 

Nutter  &  Barnes  Co. 

7/.f    Mrlal    Cutlint    of! 
Machinery     SptcialitI, 

Hinsdale,        -       -        N.  H. 

13  South  Clinton  Street,  Cluciih'.< 


FOREIGN    AGENTS:      EnRland.    Alfred    Hrrtxrl.    LUI.. 
Klik-liin.l.       Si-ancllnnvlii.      Willi.     Sononsna     *      Co..      I.M, 
Sweden:    ropfiihrtircn.    !»i-niiiiirK       Ki;>'.i.i.    i".    s-'.:  r 
.<|.oln.    So.-le.lii.l   D.niTnl   il. 
A.  AoJier  Sniltli.  s.v.ln.-,v.     s 
Aim..    A.    11.     DOKESTIC    A 
J.l;i:,,    l\i.       I'.il:.  r-.i,    T...1    .V 
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The 


EeirlG 

Single-Ptifpose 

Lathe 


FOR  plain  turning  in  high-output 
manufacturing,  these  18"  high-duty, 
back-geared  lathes,  with  6"  belt  ca- 
pacity and  quick-change  feed  box,  are 
replacing  24"  machines,  because  they 
have  practically  equivalent  cutting  ca- 
pacity. 

Frequently  they  are  fitted  with  turrets  for 
boring. 

We  have  an  interesting  folder  analyzing  the 
manufacturing  possibilities  of  these  lathes. 

May  we  mail  you  your  copy  Tunc  ? 

The   Earle  Gear  &   Machine   Co. 

103  Elast  Wyoming  Avenue 

PKiladelphia 


i 


I^^Kal 

1" 

BICKFORD 

MILLING 

MACHINE 

among  its  many  ad- 
vantages has  one 
that  eliminates  chat- 
ter and  vibration  in 
cutting.     It   is 


Something  New  in  a  Rack  Feed 

By  using  a  quarter  section  screw  as  a  rack  we  have  a 
simple  mechanism  which  gives  a  smooth,  direct  drive. 
This  machine  is  unequaled  for  producing  small  and 
medium  size  duplicate  parts.  Simple,  speedy  and 
handy.  Vertical  attachment  takes  power  direct  from 
spindle.  A  weight  returns  the  table  when  cut  is 
finished. 


Send  for  furthe 


Bickford 
Machine 
Company 

Greenfield,  Mass. 


TAPPING 

REVOLUTIONIZED 

WITH  THE 

'' DOUBLE -GRIPP" 
TAP   HOLDER 


THE  NEW  WAY  OF  HOLDING  TAPS 


The  advantage  in  usmg  the 
"DOUBLE-GRIPP"  is  that  you  do 
not  require  bushings  or  sleeves  for 
the  different  size  taps,  as  they  are 
all  equipped  with  the  famous 
"DOUBLE-GRIPP"  self-centering 
jaws  and  wUl  take  any  standard 
make  of  tap.  Straight,  taper  and 
special  shanks  to  fit  any  make  of 
machine. 


WILLIAM   L.    PROCUNIER 


208  N.  FIFTH  AVENUE 


CHICAGO.  U.  S.  A. 
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If  you  want  drills  such  as 
were  used  to  drill  6,000,000  holes  on 
Panama  Canal  Work— drills  that  will 
stand  up  under  work  that  sends  other 
makes  to  the  repair  shop  tell  us  what 
your  work  is  and  we  will  quote  you  on  a 
tool  that  will  stay  out  of  the  repair  shop. 

The  (Ts^r*^  Electric  Tool  Co. 

Yj^t/t^^^^'^leveland,  O. 

SALES  OFHCES 

Now  York.  N.  Y..  30  Church  St.:  Boston,  Mau.. 
170  Purchase  St.;  Baltimoro.  Md..  339  Titlo  Bldj. ; 
Clno.i4co.  111..  001  Monndnock  Bldit. :  Pittsburgh.  Pa.. 
701  Empire  Bldg. ;  Ciminnati.  0..  Socond  Natl.  Bank  Bldit. ; 
Atlanta.  Oa..  1018  Hoaly  Bldg. :  St.  Paul.  Minn..  American 
Natl.  Bank  BldK. ;  Kansas  City.  Mo..  1311-13  Baltimore 
A»o.;  Denver.  Colo..  Ideal  Bldit.:  San  Francisco.  Calif..  616 
Mission    St.;    Los    Anfrelos.    Calif..    326    Sooarity    Bide. 


Tighten  the 
Grip 
of  the 
Main  Belt 


This  cork  inset  pulley — in  every  other 
respect  exactly  like  the  standard, 
smooth-faced  American  Steel  Split 
Pulley — insures  absolute  grip  at  that 
"one  time  out  of  a  thousand"  when 
other  pulleys  mifjht  slip. 

It  is  made  to  take  the  load  of  the 
main  drive  belt  and  transmit  all  of  it. 
So  the  cork  insets  are  put  in.  They 
hold  the  belt.  It  can't  slip.  The  belt 
would  tear  first. 

The  insets  will  wear  almost  as  long 
as  the  pulley. 

These  pulleys  have  been  on  the  mar- 
ket several  years,  and  we  don't  know 
of  any  that  have  actually  worn  out  in 
service. 


AMEDICAN 

PULLEY 

-  with 

CORK 
INSETS 


Over  60,000  pulleys— 
3"  to  120"  In  diameter 
— stocked  at  centers 
named  below,  a.  ii  d 
additional  thousamls 
stocked  by  over  200 
dealers,  Insure 
prompt  deliveries. 
Write  for  quotations 
and     delivery     dates. 

American  Pullejr  Co.. 

4208-60  Wuuhickon  A%e. 
Philsdclphia.  U    S.  A 
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The  Lindgren 

13-INCH  HIGH  SPEED  DRILL 


All  bearings 
are  bronze 
bushed  and 
provided 
with  ring 
oilers.  The 
spindle  has 
ball  thrust 
bearings. 
The  sleeve  is 
graduated  in 
inches. 


Elgin  Precision  Lathes 


liavc  licc-n  built  for  yoars  and  supplh'I 
to  an  exclusive  list  of  very  particular 
latbe  users.  They  are  superior  in  de- 
sign and  worlimansbip  and  especially 
adapted  for  the  tool-room,  laboratory 
or  experimental  room  where  super- 
accurate  worlc  is  a  necessity.  If  you 
want  a  latbe  made  lilsc  a  watch,  buy 
an  Elgin. 

Write  fi 


THE  ELGIN  TOOL  WORKS 

ELGIN,  ILLINOIS 


ANDERSON  GRINDERS 


New  lubrication  features 
No  leakage  of  oil. 

F.  W.  LINDGREN  CO. 

ROCKFORD  ILLINOIS,  U.  S.  A. 


SOMETHING  NEW  IN  BALANCING  MACHINES 

It  is  a  more  universal  machine  than  any  we  have  built  previ- 
ously. Obtains  its  power  from  a  motor.  Drill  spmdle  and 
motor  adjustable  up  and  down.  Takes  fly- 
wheels 10"  to  18"  diameter  and  handles 
shafts  30"  long  between  the  tool  standards. 
We  have  just  sold  eight  of  these  tools  to 
the  Ford  Company. 

Can  you  use  one? 

Rockford  Tool  Company 

ROCKFORD,   ILLINOIS 


ENGINE  LATHES 

18"  to  48"  Swing 

The  Boye  ®  Etnmes  Machine 


White  Metal  Die  Castings 


PARKER  WHITE  METAL&MACHINE  CO. 

ERIE,  PENNSYLVANIA 


Francke  Flexible  Couplings 

FOR  DIRECT  CONNECTED  MACHINERY 

Any  Size  Shaft,  Power   or    Sp««4 

SMITH-SE.RRELI'  CO..  Inc. 

Oenepal  S.leo  Affent  lor  THB  FRANOKB  OO. 

144  CEDAR  STREET  NEW  YORK  CTTY 


The  Cincinnati  Ball  CrankCompany 


Cincinnati,  OHio 

;  to  this  ilept.  of  t!ic  Soliaollt  Mfp.  Co 


SPECIAL  STAMPINGS 

More  than  thirtv-four  years'  experience  in  drawing, 
spinning  and  stamping  metals,  and  a  plant  covering  more 
thin  fifteen  acres  of  floor  space  enable  us  to  do  difficult 
work    right.      Send    blueprints    or    samples    for    estimates. 

GEl]DER.PAESCHKE&FREYCO.,1350-1700St.PauiAve.,Milwaukee.ll.S.A. 


SHAPERS 

EXCLUSIVELY 


12"  to  32"  StroKe 


SMITH  &  MILLS  CO. 

CINCINNATI,  OHIO,  U.  S.  A. 


FOREIGN  AGENTS:   C.  W.   Kur 


F. 


Crrillitlis  J^  IV>..  London. 
Limbourg  Iteres.  Brussels.  V»n 
Rietscboton  &  Houwens.  Rotterdam. 
GlaenziT.  rorre.Tiui  &  Thomine. 
r.Tris.       Stnssi     &     Zweifel.     Milan. 


GEARING 


Four  compact  books  covering  this  important  subject  completely.  No.  1- 
Worm  Gearing.  No.  15 -Spur  Gearing.  No.  20- Spiral  Gearing.  No.  37- 
Bevel  Gearing. 


All  units  in  M  ACH I N ER VS  Reference  Series,  25c.  each. 
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Complete 
description 
on  7'equrNt 


Simplified  Cam  Cutting 

The   Rowbottom   Universal   Cam  Milling    Machine 

tloe.s  work  that  formerly  required  two  types  of  ma- 
chines to  handle,  cuts  any  style  cam  up  to  28  inches 
diameter,  and  does  its  work  at  extremely  low  cost. 

The  "Rowbottom"  differs  in  principle  from  all 
other  cam  cutting  machines.  Cutter  is  mounted  on 
a  head  that  operates  vertically  through  a  roller 
against  the  master  cam — no  chance  for  backlash — 
the  weight  of  the  cutting  head  is  always  in  com- 
pression.   Other  interesting  features. 

THE  ROWBOnOM  MACHINE  CO. 

WATERBURY  CONNECTICUT,  U.  S.  A. 


iiiiiiiitiiiiiiiiiiiiiiitiiitiiiiiiiiiiiiiiiiiiitiiniiiiiiiiti 


FACTORY:     W.terville.  Conneclicut 

iiiiiniiiiiiiiiniiiiiiiiiiiiiiitiuiiiiiiiiitiiiriiiNiimiiiiiiiiriiiimiiiiiiiiiiii: 


Machinists'  Swivel  Vise 

with  sc>ll':iiijvisting  jaw  that  is  as 
strong  ami  duralile  as  any  solid  Jaw, 
and  a  Swivel  Bottom  that  gives  any 
desired  adjustment  to  right  or  left, 
and  is  solid  and  firm  at  any  angle. 
We  make  all  sorts  of  good  vises,  and 
have  been  leaders  in  this  line  for 
forty  years.  Send  for  catalogue  and 
price  list. 

PRENTISS  VISE  COMPANY 

106-110  Lafayette  St.  NEW  YORK 

Solo   AKi-nts   for  C.inaihi 
A.  MACFARLANE  &  COMPANY 

Coristinf  Bill?.,    Mnntr.'iil. 


J'HE  SCHWERDTLE  STAMP  CO., 


BRIDGEPORT,    CONM. 


PEERLESS 

High  Speed  Steel 

Also  full  line  of  KL*K:ular 
Crucible  Steels  and  Steels 
for  special  needs. 

Write  us  for  particulan. 

HELLER  BROS.  CO. 

NEWARK,   N.J. 


High  Speed  Spiral 
Mills 

Cutters 

Circular  Tools 

Special  Small  Tools 


An   inquiry  may 
enlighten  you. 


WINDAU  TOOL 
COMPANY 

Cleveland,  Ohio,   U.  S.  A. 


A  Set  of  Bits 


■»t     steel, 
pered.    llnely    pollKlie^l. 
uoo  escb  1-4.  S'lG.  SS, 
1110,    3-4.     I.I-IC,     T  s. 
handy,     npricht     wood     hox, 
nice-ly  vara  -  '     ' 


full    set    ul    lo 

of  our  popular 
Lakeside  Solid 
Center     Stem 

AugiT    !<lt>.     Doable 
flPQn, 


'W.     Bore 

at   and   Inip. 
bailed,     well     tem- 


In 


1-2.   910.   5-8, 
.     1     Inch 
hlncwi     <*orer 
KhlppinK  welrlit  .-.  l-l  tt>« 
one    of    Ihe    nmn.T    liariralni 
from  onr  Mr  moeli  of  looln 


May 


.■nd 


KUKE. 


Tool 
Hoy 


Dcpt.    AHSll 

Chlcijco  New    Tork 

Kuiaaa     Citr 

rt.    Worth         Pr.f.l.n.1      Or-. 


A    STARK    BENCH    LATHE 


Will   soiiii   .-^hciw   it.s  wnrth    in   \\\--  flioji 
wlliTi'    McrlllMIi'    w.'rk     is    rssoi.I:.'.; 

STARK    PRECISION    TOOLS 

are  made  from  tiiiest  materials,  by  skilled 

■workmen  and  from  up-to-date  designs. 

.I.^A-    litr  CntnJnour  Ti. 


STARK  TOOL   COMPANY,   AValtKam,    Mass..    U.  S.  A. 


W&P 


— it  stand.-^  for  progre.'Jsivene.-ss.  We 
have  just  added  the  Hy-Speed  Ac- 
celerating Cut  Planers  to  our  stand- 
ard planers  and  reversing  motor 
planers.      „    .■    , 

^  Pnrftrulnrs.  if  you  II  trntr. 

Woodward  &  Powell  Planer  Co. 

WORCESTER.   .MASS..  I  .  S.  A. 
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TRADE    'VJBSP^    MARK 
U.  S.  MADE  FOR  U.  S.  TRADE 

Accuracy  'Assured  in 
U.  S.  Ball  Bearings 

U.  S.  Ball  Bearings  are  the  result  of 
the  determination  to  produce  perfect 
ball  bearings. 

Every  possible  precaution  is  taken  in 
order  to  be  sure  that  no  bearings  leave 
our  factory  that  do  not  conform  in 
every  way  with  the  high  standards  we 
have  set  for  ourselves. 

Only  the  highest  quality  chrome  al- 
loy steel  is  used  in  the  manufacture 
of  U.  S.  Ball  Bearings.  Each  bar  of 
steel  must  pass  our  test  for  chemical 
and  physical  properties  and  be  ap- 
proved by  our  laboratories  before  being 
allowed  to  enter  our  production  de- 
partment. Each  ball  in  order  to  pass 
our  rigid  inspection  must  be  true  in 
size  and  spherical  to  within  one  ten- 
thousandth  of  an  inch. 

After  every  operation,  each  component 
part  of  our  bearing  is  subjected  to  the 
most  minute  inspection,  and  again  as 
an  assembled  unit  each  bearing  must 
pass   a   ruthless   final    inspection. 

No  bearings  less  accurately  con- 
structed can  achieve  the  same  elimina- 
tion of  friction  and  saving  In  wear  on 
bearing  parts. 

Let  us  help  you  solve  your  bearing 
problems.  Our  engineering  depart- 
;gent  comprised  of  a  staff  of  ball  bear- 
ing experts  is  always  at  your  service. 

Write  for  Catalogue  "/■"■. 

U.S.Ball6earingMfg.Co. 

(Conrad  Patent  Licensee) 

Palmer  Street  and  Kolmar  Ave. 
CHICAGO,  U.  S.  A. 


Band  Grinder       ] 

Straight  Grain  Grinding 
Now  Done  Flat 

Why  the  emery  cloth  or  wheel?  Now  lay  your 
work  lightly  against  an  endless  band  of 
abrasive  cloth.  Result — clean,  flat,  smooth 
surfaces — sharp,  square  corners,  no  scratches 
— saving  of  time,  reductions  in  cost,  increased 
productions.  Unskilled  labor  can  produce 
high-grade  results. 


Duplex  Emery 

Band  and  Disc 

Grinder 


Compared  to  Simplex  or  Duplex  Grinders,  past 
methods  appear  slow  and  laborious.  Here  a 
band  travels  over  a  fiat  table ! 
No  need  to  experiment.  Leading  manufac- 
turers in  all  lines  have  the  Band  Grinders  in 
their  machine  shops — names  of  those  in  your 
own  line  on  request. 


Ask  us  to  show  you  ho 


Duplex  B 

Emery  Band 

and  Disc 

Grinder 


T.  P.WALLS 
TOOL  CO. 

75-77  Walker  St. 
New  York,  N.  Y. 


an  help  you—  illustrated  data    free. 
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Riveting  Costs  Reduced  60%  to  90% 


What's  the  use—  of  riveting  when  you  can  spot  weld  10  to  20  times  as 
fast? 

What's  the  use—  of  having  8  to  10  men  do  the  work  that  two  boys  will 
do  with  a  "TOLEDO"  electric  welding  machine? 

What's  the  use—  of  employing  5  or  6  blacksmiths  to  weld  iron  rods  or 
bars — when  one  unskilled  laborer  can  do  more  work 
with  a  "TOLEDO"  butt  welding  machine? 

What's  the  use—  of  using  $3.00  to  $10.00  worth  of  high-speed  steel  or 
"stellite"  for  tools  when  a  piece  costing  40  cents  can 
be  welded  to  30  cents  worth  of  carbon  steel  to  do  the 
same  work? 

WHATS    THE    USE? 

Our  BnUctinft  Nos.  lJ,-l(!-i:  fell  all  about  the  saving  waif. 


NO   LEASE 


NO   LICENSE 


NO    ROYALTY 


THE  TOLEDO  ELECTRIC  WELDER  CO. 


KNOWLTON  AND  LANGLAND  STREETS 


CINCINNATI,  OHIO 
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Ketos  Steel  Dies— Blanking  Out  Locomotives 

Not  real  locomotives — toys.  And  the  Ives  Manufacturing  Company  (Bridgeport,  Conn.) 
uses  Ketos  Steel  dies  to  blank  out  the  parts.  Some  of  these  dies  are  of  complicated  construc- 
tion, others  are  comparatively  simple ;  and  Ketos  has  been  used  exclusively  since  1907. 

The  die  shown,  for  punching  out  side  frames,  0.041"  hot  rolled  steel,  for  the  little  electric 
motor,  has  punched  a  million  frames  in  the  last  five  years — and  it  is  good  for  many  thousands 
more. 

Ketos  is  a  wonderful,  oil-hardening,  non-shrinking  steel.  We  recommend  it  for  die  work.  Ask 
for  more  details. 

HAWKRIDGE  BROTHERS  COMPANY, 


303  CONGRESS  STREET, 
BOSTON,  MASSACHUSETTS 


HOOVER' 


The 


Meter 


THIS  BOOK  WILL  POST  YOU  on 
the  Brinell  Method  for  testing  the  hard- 
ness of  metals,  and  on  the  Brinell  Meter, 
a  portable  instrument  for  the  accurate 
determination  of  the  Brinell  hardness 
of  metals  and  metal  products,  inde- 
pendent of  their  dimensions,  shape 
and  location.  The  book  costs  you 
nothing — write  for  it  today. 


erman   A.   Hoh 


50  aurch  Str, 
New  York 


OXY- 

ACETYLENE 
PRODUCTS 
COMPANY 

810  Diversey 
Parkway 
CHICAGO,  ILL. 


Stands  for  Quality,  Elfficiency, 
Economy  and  Durability  in 
Oxy- Acetylene  Welding  and 
Cutting  Apparatus. 


You  owe  it  to  yourself 
to  investigate  our  equip- 
ment before  you  buy. 
Write  for  catalogue. 


Tougher  and  Stronger  Carbon 
and  High  Speed  Drills 


That's    what    our    hot    forging 
process  makes  certain. 


Drills    in     which    the 
steel       ia       refined 
and     the     grain 
strength  se- 
cured. 


All  our  drills 
are  ground  to  mi- 
crometer    caliper 
gauge   after   tempering. 

And  all  are  absolutely  guar- 
anteed. The  booklet  contains 
!ir  story— send  for  copy. 


New  Process  Twist  Drill  Co. 

TAUNTON,  MASSACHUSETTS 
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Reliability 

Insurance 


If  Your  First  Aim  in  the  Design  of  Your  Ma- 
chinery Is  Reliability,  Insure  Reliability  by  Using 
the  Best  Gears  Money  Can  Buy. 

Reliability  Is  Nowhere  More  Essential  Than  in 
Electric  Locomotive  and  Motor  Car  Operation, 
and  There  You  Will  Find  Over  Half  a  Million  Nuttall  Gears  and 
Pinions,  from  Ordinary  Cast  Steel  to  Glass-Hard,  Case-Hardened 
Grades.  That  Is  Worthy  of  Your  Consideration  When  Deciding 
What  Gears  to  Use  in  Your  New  Machine  Tools. 

The  Quality  of  Our  Materials  and  Workmanship,  Our  Heat-Treat- 
ing Processes  and  Our  Guarantee  Constitute  Reliability  Insurance 
of  the  Proven  Sort. 


Nuttall 


Pittsburgh 


District  Sales  Reprecentatives 


Atlanta— fJporgc    E.    Watta.    Caii.ll.T    Itull.llne. 
BoBloii— Charlr-s    N.    Wood    Co..    79    Milk    St. 
Olnolnnntl— Monroe  Brass  &  WIro  Co..  Traction  Bldg. 
New  York— EliTtrlc  Service  Suiipllos  Co., 
l-.O   Chnn-h    St. 

Butte,    ChlcaEO,    Dallas,    Denvi-r,    D>-trolt,    El   Paso.    Kansas   City. 
Snlt  I..ike  City.  St.  I/)uls.  San  Francisco,  Los  Angeles.  Seattle — The  WesHnuhonse   Electric  &   Mfg.   C«mi>»r, 


FRANKLIN  DIE-CASTINGS 


FRANKLIN    MANUFACTURING   COMPANY 


738  GIFFORD  STREET 


SYRACUSE.  N.  Y. 
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The  Gilbert  ®  Barker 
Fuel  Oil  System 

will  save  you  money. 
Hundreds  of  progressive 
concerns  are  showing  a 
large  annual  saving  over 
their  former  operating 
by  using  our  corn- 
fuel   oil  equipment. 


costs 
plete 


We  manufacture  a  variety  of  burners  to  suit  all 
pressures — as  low  as  12  oz.     And  what  is  more  im- 
portant,   all    our   burners    are   designed    to    completely 
atomize  fuel  oil,  and  thus  insure  a  clean,  clear  fire  and  com- 
plete combustion.     Further  details  are  furnished  in  our  Fuel 
Oil  Pamphlet.    Write  for  it. 


GILBERT  ®  BARKER  MANUFACTURING  CO 

"WEST    SPRINGFIE-LD.    MASS. 


A  BOOK  ON  HELICAL  AND  ELLIPTIC  SPRINGS 

Many  otherwise  well-informed  and  progressive  machine  designers  are  ignorant 
of  calculations  relating  to  the  strength  of  springs,  and  prefer  to  guess  at  the  si^e 
or  kind  of  spring  required  rather  than  undertake  its  calculation.  Yet  the  form- 
ulas upon  which  these  calculations  are  based  are  simple  in  their  application,  and 
anyone,  with  the  help  of  this  book,  can  gain  knowledge  enough  to  detenuiae 
accurately  the  sort  of  spring  demanded. 

The  subject  of  helical  and  elliptic  springs  is  covered  in  this  book  in  the  prac- 
tical and  thorough  manner  characteristic  of  all  Machixejiy's  famous  2o  cent 
Reference  Books.  It  supplies  the  definite  information  that  the  practical  man 
wants  and  must  have  in  his  daily  work.  Although  comprehensive,  the  book  i> 
concise,  and  lias  been  kept  down  to  essentials. 

It  is  an  unusual  book  at  an  unusual  price.  Some  of  the  chapters  arc  aloue 
worth  more  than  the  cost  of  the  entire  pamphlet.  Take  for  instance  the  first 
chapter.  Principles  of  Spring  Calculations.  This  begins  with  an  explanation  of 
the  theory  of  spring  tension,  and  goes  on  to  show  the  various  shapes  of  springs 
and  the  reasons  for  their  evolution.  The  strength  of  the  different  classes  of 
springs  is  shown  with  formulas  explaining  wliv  one  spring  is  stronger  than  an- 
other.    The  peculiar  value  of  the  liook  lies  in  the  fact  that  it  gives  specific  information  and  is  up-to-date. 

Contents  of  Reference  Book  No.  58 — Helical  and  Elliptic  Springs — Springs  and  Spring  Calculations — 
Carr.ving  Capacity  of  Flat  Springs — Deflection  of  Flat  Springs — The  Modulus  of  Elasticity — Springs  of  Uni- 
form Strength — Miscellaneous  Classes  of  Springs — Torsional  Springs — Helical  Springs — Formulas  for  Ca- 
pacity and  Deflection  of  Helical  Springs — The  Design  of  Heavy  Helical  Springs — Springs  for  Railroad  Cars 
— ^The  Design  of  Elliptic  Springs — ^Deduction  of  General  Formulas — Springs  for  Automobiles — Suspension 
of  Automobiles — Steel  used  in  Automobile  Springs — Practical  E.xamples  of  the  Calculation  of  Springs. 

25    CENTS    A   COPY 

Published  by  Machinery         140.148  Lafayette  St.,  New   York 
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Just  One  Reason  Why  We  Should  Make  Your  Tools 


It's  a  sound  business-like  reason — we 
can  make  them  cheaper.  That  doesn't 
mean  that  we  slight  quality.  Oh,  no. 
They  are  cheaper  because  they  are  bet- 
ter— you  get  economy  through  quality. 

We  can  do  your  tool  work  more  cheaply 
because  we  have  the  specialized  equip- 
ment for  handling  it — the  machines,  the 
tools,  the  men.  In  our  long  experience 
we  have  found  better  methods,  the  little 


time-saving  kinks  that  cut  off  the 
minutes  here  and  there  and  yet  produce 
an  A-1  job. 

A  number  of  manufacturers  make  regu- 
lar use  of  our  service.  They  find  that  it 
pays  to  turn  their  tool  work  over  to  us, 
not  because  they  can't  do  it  themselves, 
but  because  we  do  it  quicker  and  better. 
Our  representative  can  show  you  how  to 
save  monev.    When  shall  he  call? 


THE  CARROLL  ENGINEERING  COMPANY,  Dayton,  Ohio,  U.  S.  A. 


Prompt  Deliveries 


HEAVY  VOLUME: 


Automatic  Screw 
Machine  Products 
up  to  One  Inch 


SEND  US  YOUR    BLUEPRINTS 
AND  SPECIFICATIONS 


Sears-Cross  Company 

Conlract  Doparlment 
BUSH  TFRMINAI.,  BROOKLYN,  N.Y. 


CUT  THE  EXPENSE 

on  assembling  and  repair  work  by  doing  the 
nut  turning  with  a 

FAVORITE  7S^  WRENCH 

Quiciv      straight-ahead      ratchet 
movement  saves  the  time  wasted 
by      the      old-fashioned 
wrenches. 


TIME 
avoiding 
useless  motion 


The  socket 
form  of  head 
prevents  slip- 
ping and  in- 
jury to  nut,  to  say  nothing  of  loss  of 
time. 

BUILT  STRONG  FOR  ROUGH  USAGE 


Let   us  give    you 
full  particulars. 

Greene,  Tweed 
&Co. 

Sole   Manufacturer* 

109    Duane    St. 
New  York 
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Second-Hand 


Machinery,  Tools  and  Accessories 


NEW,    REBUILT    AND 


USED      MACHINERY 


USED  MACHINERY 


BORING    MACHINES 

62"  vertical,  two  heads. 

6   spindle   Baker  cylinder  borer. 

314"  bar  Newark  horizontal. 

5"  bar  Beaman  &  Smith  horizontal. 

DRILLS 

4  spindle  Gardam  sensitive. 

4  spindle   Barr  sensitive. 

20"   Barnes  all-geared   upright. 

26"  Sibley  &  Ware  stationary  head. 

10 — D2  Colburn   high   duty  drills. 

3'   Bickford    plain    radial,   motor  drive. 

4'   Universal   radial. 

4!  2'  Niles  half  universal  radial. 

12  spindle  Gardam  multiple. 

ORINDERS 

Pratt   &   Whitney   vertical   surface. 
No.   1    Norton   cutter  and  tool. 
No.  4  Springfield   planer  type  surface. 
Morse  double  wet  tool. 


GEAR    CUTTERS 

No.  1   Whiton  spur  and   bevel. 
64  X  16  G.  &  E.  spur. 
26  X   10  Cincinnati   spur. 
LATHES 

10  X  4   Reed  compound  rest. 

11  X  5  Barnes  compound   rest. 
18  X  6   Reed  compound  rest. 

16  X   12  American   compound   rest. 
18  X  8   LeBlond   compound    rest. 

20  X   10   LeBlond   compound    rest. 

21  X   10   Bogart,   plain   rest. 

28  X   15   Flather  compound   rest. 
36  X   14  Pond,  compound  rest. 
38  X   10   Harrington   compound    rest. 
41"   lathe   head. 

MILLERS 

No.  3   Kempsmith  plain. 

No.  2   Milwaukee   plain  all  feeds. 

No.  2   Becker  vertical. 

No.  0  Van   Norman  duplex. 

No.  3  Garvin  duplex. 

Pratt   &   Whitney    Lincoln. 


PLANERS 

15  x   15  x  3   New   Haven,   1    head. 
24  X  24  X  8  Sellers,  1   head. 
22  X  22  x   5   Wheeler,   1    head. 
24  X  24  X  5  Whitcomb,  1  head. 

MISCELLANEOUS 
40"    Hilles  &  Jones  fish-plate  shear. 
26"  Waiss  &  Root  punch. 
18"   Perkins   punch. 
No.   17   Higley  saw. 
No.  4  Q.  &  C.  hacksaw. 
20"  Juengst  crank  shaper. 
16"   Gould   &   Eberhardt  crank  shaper. 
13"   Gisholt  turret   lathe. 
18x7  Fay  &  Scott  turret  lathe. 
No.  3A  Warner  &  Swasey  turret. 
31/4"  Cleveland  automatic. 
3  X  36  Jones  &  Lamson  turret  lathe. 
%"  Cleveland  automatic. 
1|,'2"   Landis  bolt  cutter. 
6"  Armstrong  pipe  machine. 
No.  2,  3  and  4   Lapointe  broachers. 
4"   Baker   Bros,  tapper. 
%"   National-Acme  Automatic. 


PRENTISS  TOOL  &  SUPPLY  COMPANY 


Singer  Building 


149  Broadway,  NEW  YORK 


BOSTON.  MASS. 


BUFFALO.  N.  Y.  ROCHESTER.  N.  Y.  SYRACUSE.  N.  Y. 

Warehouse:     4-39  Communipa-w  Avenue,  Jersey  City,  N.  J. 


SCRANTON,  PA. 


Turret  Lathes 

12 — Wire  Peed  Turret  Screw  Ma- 
chines, individual  stop  for  each 
turret  position,  cut-off  slide; 
new. 

Milling  Machines 

1 — No.  3  LeBlond,  3-step  cone  pul- 
ley, double  back  geared,  quick 
change  gear  for  feed;  excellent 
condition;  can  be  inspected  in 
operation  in  New  York  City. 

1—24  X  8  Ingersoll  Slab  Miller  with 
extra  vertical  head. 

Heavy  Duty  Drills 

2 — No.  24  Foote-Burt,  can  be  in- 
spected in  operation  In  New 
York  Gity. 

Lathes 

1 — New  18"  LeBlond,  quick  change 
gear. 


Machinery  Merchants,  Inc. 

128  MOTT  STREET,  NEW  YORK 


SECOND-HAND 
TOOLS 

6 — %   Automatic  Screw    Machines. 

6 — %   Hartford   Automatics. 

6 — ^%    Hartford    Automatics. 

1 — ^'^   Gridley   IVIulti-Spindle. 

1 — 2i<i    Gridley   Automatic,    M.    D. 

2 — 1    X   6    Pratt   &    Whitney   Screw 

Machines. 
2 — 1!/2    X    6    Gray    Screw    Machines. 
1—30  X  30  X  10  S.  H.  Sellers  Planer. 
1 — 36  X  26  X  8  Putnam   Planer. 
1—36  X  36  X   10   Niles  Planer  S.   H. 
1 — Niles  Floor  Planer  Head. 
1 — No.  1   Cincinnati  Cutter  Grinder. 
1—26"    Rockford    Drill,  T.   A. 
1 — 4-Spindle    Avery    Drill. 
1 — Safety    Wet    Tool    Grinder. 
1 — Grindstone   and    Frame. 

THE  CINCINNATI  PLANER 
COMPANY 

CINCINNATI.    OHIO 


FOR  SALE 

STOKERS 

2  Detroit  4  Murphy 

Now  being  used  under  600 
and  800  H.  P.  boilers. 


condition, 
Write  to 


all     corn- 


Good 
plete. 

STOKERS     -     BOX  996 

MACHINERY,  148  Lafayette  Street,  New  York 


Automatic  Screw  Machines 

ALL  REBUILT 

1  5-16"  UVigne  I  5-8"  aeveland 

3  5-8—3-4"  aevelands  1  1"  Qeveland 

1  7-16"  aeveland  4  1  1-8"  LaVigoes 

2  3-4"  Hartfords  1  2"  Hailford 

1    2'j"  Hartford.  Geared  Spindle 

ALL  IVIACHINES  READY  TO  GO  INTO 
IMMEDIATE  SERVICE 

A.D.WHITEMACHINERYCO. 

108-1 14  N.  Jefferson  St.      CHICAGO.  ILUNOIS 


I 


SECOND-HAND,    REBUILT 


M 


AND     NEW     MACHINERY 


LATHES 

2— No.  6I/2  Sloan  tc  Cha«e  Bench  Lathes. 
Three-step  Conoa.  .Complete  set 
collets  by   leths. 

1 — 28"   z   10'   Ames,    PCT.    complete. 

1 — 28"  I  10'  Ames.  PCF,  chuck,  com- 
plete. 

2 — 16"  X  S'  South  Bend  PCT  complete. 
1 — 18"  X  8'  Porter  compcund  rest.  PCT. 
npound  rest, 

npound 


1— P.    4    J.    Somi-Auto.    Turret    Lathe, 

4'/i"   hollow  spindle,   complete. 
1—34"    X   22'   Now    Haven    Lathe,    block 

to  44",   with   84"   chuck,    complete. 
1—40"  I  14'  Harris,  PCF,  chuck,  J.  tc  L. 

erearod   head. 
1—60"    X    10'    Now    Haven    Boring    and 

Facin?    Lathe,     power    feeds    in    all 

directions. 
1 — 18"     X     10'     American,     <iuick-change 

pear — with   chuck. 
1 — 20"   X    8'   LoBlond   PCF,    S-step   cone, 

hollow    spindk — complete. 
1 — 26"    X    10'    Pond    extra    hoavy^om- 

pound   rest — power   cross  food. 
12—22"    I    8'   American   QCO.    DBO,    tur- 
ret  tool   post,    complete. 
1—30"     X     12',     L.     Ic    S.     Sinjr.     PuUoy 

Drive,   triple  goartd,    QCO. 
1—66"  X  16'  Bed  Pond,   C.   R.,  P.  C.  F., 

H.    S.    i'/i"    hole.    6"    belt,    complete. 


3—14"    X    6'    Bed    Hamilton    Tool    K( 
Lathes,   complete  with  taper  attach.; 
pan  bod. 

1—13"  X  6'  Bed  Worcester  Lathe,  C.  B.. 
P.   C.    F..    H.   8.,   complete. 

MILLERS. 
1 — Van  Norman  Bench  Miller,   complete. 
1— No.    2   Kempsmith    Plain   Miller,    per- 
fect condition. 
1— No.  24  Oeaterlein  Heavy  Plain  Miller. 
1— No.   3   Kempsmith   Plain   Miller. 

SHAPERS. 

1—16"     American     High     Duty     Shaper, 

motor  drive. 
1—25"  Smith-Mills  Back   Geared  Shaper. 

complete,  New. 

GRINDERS. 


PLANERS. 

1 — 24    X    24    X    6    Gray,     excellent 

dition. 
1 — 30   X   30  X    16   Bement   Extra   Heavy. 

perfect    condition. 
1 — 24  X  24   X   8  Oinclnnatt   Planer,    good 

as  new.   1  head. 

MISCELLANEOUS 

1—3"     Hurlbut-Rorcrs     Cutting-off    Ma- 
chine. 
1 — 16"    Bement    Slotter — pood    condit 
1—4'  Niles  Radial   DriU. 


'i^mmm 


-^eWorld 
is  Our  Field. 


MACHINERY 


SIMMONS  MACHINE  CO.,  Inc. 


985    Broadway,    Albany,    N.    Y. 
902  Singer  Bldg.,  New  York  City 


FOR  SALE- 


6  — 13"  Gisholl  Semi-Aulomaric  Lathes,  July  20th,  delivery 
1  0 — 2  I "  Gisholt  Semi-Automatic  Lathes,  July  3 1  si  delivery 
6 — I  3"  Gisholt  Semi-Automatic  Lathes,  Aug.  1 0th  deiivety 
1  0—2  I "  Gisholl  Semi-Automatic  Lalhes,Aug.  I  5th  delivery 
These  machines  have  been  in  use  one  year. 

TRAYLOR  ENGINEERING  &  MFG.  COMPANY.  Allentown,  Pa. 


TOOLS 


Reamers    —    Milling  Cutters 

Mandrels  —  Gauges 
Flat  and  Circular  Form  Tools 


ADVANCE  TOOL  CO. 


Canal  and  J.ck.on  Street. 

,     CINCINNATI,    OHIO 


1—28x28'  Fitchburg  Standard  Change  Engine 
Lathe,    Swing   over    bed    30'.    with   Compound 
Rest  and  Countershaft.  Change  Gears,  etc. 
Price,  $1,600.00  f.o.b.  Toledo. 

1—48x30'  Fitchburg  Standard  Change  Engine 
Lathe,   Swing   over    bed    50',    with   Compound 
Rest  and  Countershaft.  Change  Gears,  etc. 
Price,  $1,100.00  f.o.b.  Toledo. 

Machines  in  fair  shape  and  for 
immediate  shipment. 

THE  NATIONAL  SUPPL^    CO. 

TOLEDO,   OHIO 


Second  Hand  Machine  Tools 
For  Sale 


_-    „.     .    2S  ft.    niaver   Lathe   Sorew    Cutting. 
Tno  20    in.    I   8   ft.    Johnson   I^Ulcs  Quick   Channc 

Gears. 
Two  20  in    X  8  ft.   achuniskcr  Tni>or  .\tUchnient. 
18  in.    X  I!  ft.   Hullnrd  Tai>pr  Aftailmipnt 
Ten    1(1    In.    I    0    ft      Now    Witkis    Latbos    Quick 

t'hftUKC. 

Tivo  M  lu.  X  in  ft.   llradfimi  Sirc«   Cutting  Ijithrs. 

(H)-l)c.uiiil    Ilradlc.v    Helve    Hammer. 

2«00-I)OUU(I    Chamlwrsburg   Steam    Ilanuner. 

Three  V   .%  O  No    .S  rronsws.   2  in    stroke. 

Tno  Col.i   Metal   Saws  cut  to  «  in. 

Two    Itulldoiers. 

Gairin    .V:    Kempsmith    Milling   Machines. 

8  In.   ami   lit  in.    Ilement  Slolters. 

Thrt-e    Now    L'O    iu     Urill    rres.«.'»    U.    C, 

(liM'  K  Ml     V   K  Ml     X   11   ft     Hett.<  riiinor 

WICKES  MACHINERYCO.,"  JERSEY  CITY.  N.  J. 


FOR  SALE 


FOR  IMMEDIATE  SHIPMENT 

8  ft.  Poole  Vertical 
Boring  and  Turning  Mill 

GOOD  AS  NEW 

I'ntlor  holt  for  (iomoiistration 
only.  S4"  table.  100"  between 
housings,  one  head  arranged  for 
slotting,   24"   stroke. 

For  furthrr  information  and 

Somers,  Filler  &  Todd  Co. 

PITTSBURGH.  PA. 


Good  Tools  for 
Immediate     Delivery 

1 — Plain  Miller.  Kempsmith  No.  1 
with  vise  arbor  and  counter. 

1— Universal  Miller.  B  &  S  No  1. 
with  Div.  Head,  centers,  arbor, 
gears,  chuck  and  counter. 

3— Power  Hammers.  Bradley  Helve 
type.  15-,  25-,  75  lbs.  Belt  driven. 
Perfect  condition. 

J.  L.  LUCAS  &  SON 

4    Fox    Strcfl.    Bridgeport.    Conn. 
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SECOND-HAND,    REBUILT 


w 


AND     NEW     MACHINERY 


MACHINE  TOOLS 


The  Very  Best 


GRINDERS 

Two  (2)  14  X  72  Norton,  plain,  ex- 
cellent condition,  modern  type, 
each    $2500 

Two  (2)  10  X  72  Norton,  plain,  ex- 
cellent condition,  modern  type, 
each    2200 

12  X  36  Cincinnati   Universal 1250 

No.  3  Brown  &  Sharpe  Universal, 
12  X  50    

No.  60  Heald  Cylinder 

Landis,  plain,  8  x  38 

Springfield    Universal,   16  x  40 

Two  (2)  No.  5  RIvett,  each 

No.  3  Brown  &  Sharpe  Cutter 
Grinder     

No.  7  Geo.  Gorton,  double  end  disc 
grinder  with  wheel  chuck  on 
one  end,  steel  discs  and  tilting 
table    

Diamond  Side  Type  Shop  Face 
Grinder,  working  surface  of 
table  9"  wide  x  2'  long,  cup 
wheel   14"  dia 

Wells    Cutter    Grinder 

No.  1  Peerless  Surfacing  Machine, 
10"    belt    

Plain  Grinders,  Wet  Tool  Grind- 
ers. Polishing  Machines,  large 
and   small. 

HAND   MILLING   MACHINES 
Two  Chicago,  each $200 


2000 

1000 

1400 

850 

550 

300 


300 


300 
75 


75 


Pratt   &   Whitney    No.   2 175 

Four  Pratt  &  Whitney  No.  1,  each     125 

Two   No.  2  Garvin,  each 150 

Two   No.  3  Garvin,  each 175 

Six     Pratt    &     Whitney,     No.     I^/^, 

each    175 

Two      Pratt      &      Whitney      Hand 

Millers    

Reed    150 

Pratt  &  Whitney   150 

Pratt  &   Whitney,  with   vise 150 

Two  Pratt  &  Whitney 

HORIZONTAL    BORING    MACHINES 
No.  2   Beaman    &   Smith    Combina- 
tion Boring,  Drilling  and   Milling 

Machine,  good  as  new $5000 

Beaman  &  Smith   No.  8,  5"  spindle  3500 
Bement  &   Dougherty   No.  3,    Knee 
Type,   3%"    bar 1450 

PLANERS 
48  x  48  X  20'  Putnam,  2  heads  on 

rail,    excellent    condition $3500 

36   X   36   X   14'   Powell,  2   heads   on 

rail    1750 

32  X  32  X  10'  Gleason,  single  head, 

good  as  new 700 

LATHES 
60  X   28'   Fifield,   raising    blocks  to 
swing    75",    double    back    geared, 
face     plate    drive,     dia.    of    face 
plate  56"  x  8";  good  as  new         $5000 


50  X  20'  Fifield,  Massive  Pattern, 
48"   four  jawed   chuck 2750 

52  X  16'  Gleason,  heavy  triple 
geared,  face   plate   drive 2500 

24  X  18'  Lodge  &.  Shipley,  quick 
change  gear,  taper,  motor 
driven,   carriage    control 2000 

16  X  8'  Pratt  &  Whitney,  quick 
change  gear,  taper  attachment, 
H.S.,  C.R.,  good  as  new,  latest 
type    1000 

MULTIPLE     SPINDLE     DRILLS 

Bausch  8  spindle,   ^V^  joints $1150 

Foote-Burt  8  spindle,  spindles  ad- 
justable on  rail,  center  to  center 

outside   spindles  6'   max 800 

Snyder  28"  4  spindle,  back  geared, 
sliding     head,     table     30"     long, 

16VV'  wide    300 

Five  (5)  Gardam  4  spindle,  each  250 
No.  11  Pratt  &  Whitney  15  spindle  325 
Two   14"   Barr  3  spindle  Sensitive, 

each    90 

No.  11   Pratt  &  Whitney  10  spindle     325 

2  spindle  Barr 60 

Baush  16  Spindle   750 

Three    4    spindle    Fenn    Sensitive, 

adjustable    heads,   each 150 

Allen   4  spindle 200 

Henry   &   Wright   3   spindle 200 


Remember  these  are  only  Samples!  machine  tool  dept.  Write  for  our  stock  List 

THE  CO-OPERATIVE  USED  MACHINERY  COMPANY 

so  CHURCH  STREET  telephone  cortlandt  ees  NEW  YORK 


TELEPHONE  CORTLANDT  665 
Warehouse,  408  Claremont  Ave.,  Jerse}*  City,  N.  J. 


Do  You  Want  to  Let 
Out  Part  of  Your  Work 


If  so,  we  can  help  you  out. 
We  especially  want  to  build 
grinders,  automatics,  or  special 
machines.  We  have  a  modern 
shop  for  contract  work,  and 
our  present  crew  are  trained 
machine  tool  builders.  We  will 
now  consider  taking  on  ad- 
ditional contracts. 


iiiiiitiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiniiiiiiiiitiiiiiitiiiiiiiiiiimiiiiiiitiDi 


GIDDINGS  &  LEWIS  MFG.  CO. 


FOND  DU  LAC 


WISCONSIN 


Machinery  For  Sale 


1— No.  12  Pratt  &  Whitney  10- 
spindle  Multiple  Drill  with  8  x 
IS-in.    rectaa^Tilar    head. 

1 — S-spindle  Western  Machine  Tool 
Co.'s  Multiple  Drm  with  18-in. 
circular  head. 

1 — 6-in.  Bilgram  Bevel  Gear  Planer. 

1 — 24-in.    Fellows    Gear    Shaper. 

1 — 10- lb.  Bradley  Cushion  Helve 
Hammer. 

1 — 24  X  12  Porter  Lathe,  with  com- 
pound  rest. 

1—26  X  12  New  Haven  Lathe,  with 
compound   rest. 

1 — 32  I  16  New  Haven  Lathe,  with 
compound  rest. 


1—34  I  12  Fitchburg  Latha,  with 
compound  rest. 

1 — 30  I  30  I  8  Putnam  PUner. 

4 — 4i4.in.  Cleveland  Automatio 
Screw   Machines. 

1 — 24-in.  Stroke  Morton  Draw-cut 
Shaper. 

1 — No.  3  Garvin  Single-spindle  Pro- 
filing Machine. 

1 — No.  20  Oesterlein  Plain  Back 
Geared    Milling    Machine. 

3— No.  3  Burke  Bench  Milling  lU- 
chines. 

1 — No.  3  Burr  Circular  Cold  Saw. 

1— No.  12  Higlcy  Cold  Saw. 


The  W.  M.  Pattison   Supply  Co. 


197   St.  Clair  Avenue 


CLEVELAND,  OHIO 


GILMER  BELTS 


Woven  endless,  uni- 
form thickness,  strength  and  pliability.  Minimum 
stretch,  maximum  efficiency.  Necessary  tor  high  speed, 
advisable  for  all  speeds.  Made  for  grinders,  drill  presses, 
motors,  light  and  heavy  power  transmission,  polishing, 
conveying  and  special  machinery. 

L.  H.  GILMER  COMPANY,  Tacony,  Philadelphia,  Pa. 


Reclaim  Your  High  Speed  Scrap 

VmnvM^ft  Process 

ONONDAGA  STEEL  CO.,  Inc.,  Syracuse,  N.  Y. 


SECOND-HAND,    REBUILT 


^ 


AND     NEW    MACHINERY 
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FOR     SALE 


1— Wllmarth  &  Mo 


GRINDING  MACHINES 


Universal  Tool  &  Cutter 
UniverBal     Tool     Sc     Cutter 


2_Wells 

Grinders    (Nowi 

1— Wilmarth    4     Morman    Style    B-X    Universal 
Cuttor   Sc   Drill   Grinder    (New) 

1— lO'iSe"  Landia    Plain    Orinder    (New) 

1 — 10"i20"   Landia     Plain     Orinder      (Good     Con- 
dition) 

2 — 12"x24'   Modern  Plain  Grinders   (Nearly  New) 

1— 14-I60"   Norton    Plain    Grinder    (Nearly    New) 

2— 18"-30"x96"    Norton     Gap     Grinders      (Nearly 
New) 

2 — Landis   Internal   Grlnderfl 
Heads    (Nearly   Now) 

I— No.     70    Heald    Intomal 
dition) 

»— No.     60     Heald     Cylinde 


New) 


with  No.   76  Heald 

Grinder    (Fine    Con- 

(Nearly 

ider     (18 


Grinde 


1— 16"x66"     Landis     Crank     Shaft 
Months  Old) 

2 — 14"  8win«  Speoial  Internal  Grinders,  capa- 
city Vi"  to  14*  dia.,  straight  or  taper  (Fine 
Condition) 

l_New  Yankee  Style  L  Drill  Orinder   (New) 

1— No.  6M  Besly  Double  Disc  Orinder  (Fin« 
Condition ) 

I— No.  300  Safety  Emery  WTiool  Ring  Wheel 
Orindor    (Nearly    New) 

ET    LATHES 

8— Potter  &  Johnston  No.  6-A  Automatic  (ijoiirly 

New) 
12—13"    Gisholt   SomlAutomatio    (Ono  Year   Old) 
20 — 21"    Oisholt  Bomi-Automatio    (Ono   Year    Old) 
6-^.    &   L.    two   spindle 

1 — J.  &  L.  2x24  with  bar  equipment,  motor 
driven    (Fine   Condition) 

MILLING    MACHINES 
1— No.   8   Oarvin   Universal    (New) 
1— No.    8  Bonkcr   Duplex    (New) 
1— No.   2   Rockford    Hand    Miller    (Nearly   New  i 
3— No.   0  Bristol  Hand  Millers   (Nearly  Ne 

l_Newton    Duplex    with    72" 

Condition) 
1— No.    3'i    Becker   Vertical 

(Nearly  Now) 
1 — Small  Duplex  Miller   (Good  Condition) 

4    Hcndey    typo    Lincoln    Miller    (Nearly 


Table   Feed    (Good 
Kith   Dividing  Head 


Ne 


DRILLING  MACHINES 
1—8    Spindle    Baush    Multiple    1"    capacity    (Old 
machine    but    (Ine   condition) 

Spindle  Oardam    '/j"   capacity    (Fine   Con- 


rtiti< 
e— Bar] 
1—24" 


4— Henry     4     Wright     No.     1     Style     K     (Nearly 
New) 
12 — Colburn    Heavy  Duty  Size  D-2    (New) 
27— Colbum  Heavy  Duty  Size  D-4    (New) 
1 — 26     Rockford   Sliding   Head    (Fine  Condition) 
3 — 4    Spindle   Dwight    Slate    14"    Swing    V,"    Ca- 
pacity   (Good   Condition) 
2— Peerless   20"    (New). 
1—20"    Mechanics    (New) 
1—20"    Buffalo     (Now) 

1 — 28"    Hamilton   Sliding  Head    (Fine  Condition) 
11— Burke    No.    1    Bench    (New) 
1—26"   Kern  Sliding  Head  with  Tapping  Attach- 
ment   (Fine   Condition  I 
862— Paragon   High   Speed   DrilU  l%~  z   14*  Flute 
21"   over  all    (New) 

RADIAL    DRILLS 
1 — 36"    Dreses    with    Quick    Retom    Tapping   At- 
tachment   (Fine    Condition) 

ENGINE    LATHES 
88 — 16"     X     6'     Fairbanks     Morse     Heavy     Doty 
(Nearly  New). 
1— 18"-36"  X  8'    Fay    Ic    Scott    Ezteniion    Oap 


1—12" 


6'   American    (Good   Condition) 

14'    FUeld     (Good    Condition) 

Blaisdell    (Oood    Condition) 


les  24".  2  Spindle.   All  Gear  Drive   (New) 
Hoofer   Sliding   Head    (New) 

•WR.ITE    US     FOR. 


1—28" 

1-14' 

1 — No.    4'j    Barnes    (Good   Conditic 

1 — 26     X    10'   Bradford    (Oood   Condition) 

MARKING   MACHINES 
2 — Noble   &    Westbrook    No.    1    (New) 

PR0Fn.ER8 
1— No.    3H   Becker    (Nearly   New) 

PLANERS 
1—30"  X  30"  X   10'  Ohio  with  two  Heads   (Now) 
1—44"  X  44"  X   12'  L  W  Pond  with  three  Head* 

(Fine  Cen.litioni 
I — 40"  X  40"  X  12'  New  Haven  with  one  or  two 

Heads    (Fine    Condition) 
1—36"    X    36"    X    12'    SoUert    widened    to    It- 
(Fair) 

AUTOMATIC    GEAR    CUTTERS 
1— No.    3    Broun    Sc   Sharpe   26"    (Old    Machine — 

Fair    Condition) 
1 — 36"    X    4"    Fellows    Gear    Shapor    (Fine    Con- 
dition). 
1 — 18"     Schuchart 
(Nearly   New) 

CUTTINO-OFF   MACHINES 
1 — 4"     Hurlbut-Rogers     Cone    Drive     (Fine    Con- 
dition) 
18— Newton  No.   600  Cold  Saw  Machines  with  20" 
Inserted   Tooth  Blades    (Now) 

BELT  LACING   MACHINES 
1—12"   Jackson    (Now) 

KEYSEATERS 
1— No.     1    Catlin    (New) 
WHAT    YOU    -WANT.       NE'W    OR 


Schutte     Tooth     Rounder 


W.   F.  DAVIS  MACHINE  TOOL  CO., 


SCREW   MACHINES 
1— No.    3    SUcher    (New. 
1—1"   X  6"   Pierce      Newi 
3— No.   2  Southworth     Nearly  New) 
4 — No.    2    Warner    &    Swaaey    vritli    Power    Faad 

Turret    (New) 
4 — No.    64    I},"    capacity    National-Acme     (Two 

Years   Old) 
1— No.    4    B    &    0    Power    Feed    Turret    Frictioa 

Back    Gears    (Fine    Condition) 
1— No.   4<,    B   &   0   Power   Feed   Turret   Friction 

Back    Gears    (Fine    Condition) 
1— No.   6  Wame-   • 
Geared    but   I 
Condition) 

BROACHING  MACHINES 
1 — No.  3  Lapointe   (Nearly  New) 
BOLT   CUTTERS 
1—2"   LandU  Double   Head    (Nearly  Now) 

BORING    AND    TURNING    MACHINES 

1 — 4'   Bickford    Boring   and   Turning   Mill    'Now) 

1 — 20-    Swing    4-spindle    Molino    Vertical    Boring 

'  Machine  with   18'   x  36"  Table   i  Nearly  New) 

BULLDOZERS 

1— No.    4    Williams    White    (Old    Machine — Fair 

Condition)  . 

1 No.    1    Williams    White    (Good    Condition' 

FU.INO   AND   SAWING   MACHINES 
1 — Large   Filing    and    Sawing   Machine    with    IZ' 
Stroke    (Fine  Condition) 

PUNCHES  AND  SHEARS 
1 — No.    3    Walah    Punch    Presa    (Fine    Condition) 
1— Moser    I'i"    Stroke    Punch    Freaa    with    Auta- 

matic    Feed     (Fine    Condition) 
1— No.   17  Williams  White  Doable  End  8"  Throat 

Capacity    '4"   x    '4"    (Good   Condition) 
l—f!<,-  Throat  Lever  Punch  ',■  Capacity,  l'»" 

Stroke    (Good   Condition) 
1— Thompson    Bevel    Shear    ',"    Capacity    (Oood 
Condition) 

PIPE    MACHINES 
1 — 6"    Saunders    (Good    Condition) 
SRAPER8 

1 I4~  Hendey  Geared  Friction   (Good  Condition) 

1 20'  Hendey  Geared  Friction   (Oood  Oonditlon) 

TAPPING  MACHINES 
1 — Garvin    No.    1    Automatic    (New) 
4 — Geometric  High-speed  Tapping  Devices  (New) 
4 — Murchey   2      Collapsible   Taps    (New) 

THREAD    ROLLING    MACHINES 
1 — Waterbury-Farrell    »,      Capacity    .New) 

THREADING   MACHINES 
6 — Special     Threading     Machines     for     Threading 
3"    Steel    Shells    (Nearly    New) 
SPOT    WELDERS 
1— No.  3  Toledo  Typo  14A  220  Volts,   60  Cydee 
(Nearly    N.-u- 
SECOND'HAND. 

33    N.    Clinton    Street,    CHICAGO 
403    Singer    Bld^..     NE^V    YORK 
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Lathes  For  Sale 

IMMEDIATE  SHIPMENT 

Absolutely  Brand  New 


16 

14 

1 


Fitchburg  LO-SWING  Lathes. 
HAMILTON  Lathes. 
-BARDONS  &  OLIVER  Turret  Lathe. 


Lo-Swing  31/2  X  60-in.  lathes  are  equipped  for 
motor  drive  (motors  not  included)  with  15-in. 
power  feed  carriage. 

Four  No.  3  tools  holders,  including  blank  tools, 
fitted  with  all  necessary  shell  equipment,  neck- 
ing tools  and  knurling  irons  NOT  included. 

The  Hamilton  lathes  are  18-in.  x  8-ft  heavy 
patterns,  equipped  with  positive  double  back 
gears,   adjustable  speed  motor  drive,   oil   pan 


under  bed,  hexagon  turret  on  carriage,  holes  in 
turret,  l''i.-in.  diameter,  special  thrust  gib 
under  front  of  carriage,  large  pilot  shell  on 
pattern  pinion  shaft. 

The  Bardons  &  Oliver  lathe  is  a  regular  No.  9 — 
2'-j-in.  turret  latlie.  belt  driven,  with  power 
feed  to  turret  and  to  cut-off  slide.  Incluiies  oil 
pan  bed  and  oil  pump.  Wire  feeds  and  counter- 
shafts not  included. 


All  of  these  machines  are  absolutely  new.  never  used.  Ready 
to   be    shipped    instantly.      Write    or    telegraph    for   prices. 

Worthington  Pump  and  Machinery  Corporation 

Successor  to  International  Steam  Pump  Co. 

115  Broadway  -  -  -  New  York 
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STEAM  HAMMERS 

,  FOR   IMMEDIATE   SHIPMENT 

We  have  on  hand  ready  for  immediate  shipment  the  following 
Standard  Steam  Forging  Hammers : 

One     (1)      600  Pound  Single  Stand 
Three  (3)  2,000  Pound  Single  Stand 

These  hammers  are  complete  in  every  detail  and  include 
anvil  blocks  and  standard  forging  dies.  Catalog  and  prices 
furnished  upon  application.  Inquiries  are  solicited  for  Mill 
Machinery  covering  complete  Mills,  Tables  and  Shears,  also  all 
types  and  capacities  of  Electric  Cranes  for  all  purposes. 

We  are  in  position  to  make  prompt  shipments  of  Piercing 
and  Drawing  Presses  for  Shrapnel,  also  Straight-Hydraulic 
High  Speed  Forging  Presses  complete  with  Pumps  and 
Accumulators  of  any  capacity. 

The  Morgan  Engineering:  Co.,  Alliance,  Ohio 

PITTSBURGH  NEW     YORK  CHICAGO 

M.  Mett  &  Company.  Petroerad,  Russia.  Sole  Aeent  for  Russia. 


Steel  Agents  \\^nted 

For  whoie  or  any  portion  of  Canada  and  U*  S*  A* 
For  our  specialties  in  the  follo'wing: 


Tool  Steels 

High  Speed  Steels 

Nickel  Chrome  Steels 

Chrome  Steels 

Chrome  Vanadium  Steels 


Manganese  Steels 
Silicon  Steels 
Rustless  Steels 
Magnet  Steels 
Ball  Bearing  Steels 


SPEAR  &  JACKSON,  Limited 

AETNA  WORKS,   SHEFFIELD,   ENGLAND 
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CLASSIFIED  ADVERTISEMENTS 

SITUATIONS,  HELP  WANTED,  FOR  SALE,  ETC. 


Advertisements  in  this  column,  20  cents  a  line,  seven  words  to  a  line.     The  money  should  be  sent  with  the  order.     Answers 
addressed  to  our  care  w  ill  be  forwarded.   Ori);lnal  letters  of  recommendation  should  not  be  enclosed  to  unknow  n  correspondents. 


HELP  WANTED 


HELP  WANTED 


MACHINISTS 

Increasing  Business  on 
our  Regular  work  causes 
increase  in  the  force. 
We  want  steady  men  who 
are  looking  for  perma- 
nent p  o  s  it  i  o  n  s  with 
chance  for  PROMO- 
TION. All  around  ma- 
chinists, good  lathe, 
planer  and  milling  ma- 
chine hands.  Assembly 
and  drill  press  men. 
Write  to  the  Employ- 
ment Office  of  the 
Erie  Works,  General 
Electric  Company, 
Erie,  Pa. 


WANTED — Young  man  with  mechanical  experi- 
ence unU  ability  to  write  descriptive  articleH  for 
olllcc  Jill).  Snliiry  $25  a  week  to  start.  Box  1004, 
cure  M.\t  iiiNBUV.   118  Lafayette  St..  New  York. 

SHOP  AOENT.— Mve  man  to  (llntrlbute  our  tools. 
Gooil  cliancc.  WIOLLKS  CALIPER  CO.,  Milwaukee, 
Wis. 

A  OOOD  MAN  In  each  shop  to  sell  my  Oraduated 
nciim  riillpcrs  lui.l  Itound  Levels.  Good  pay.  EUNST 
a.   SMITH,   S\T,   W.    Park   Ave,,   Tampa.    Fla. 

DRAFTSMAN  WANTED.— MuHt  be  experienced  on 
nioclilncry.  State  experience  and  salary.  Box  047. 
cure  Maouinhhi.   lis  Lafayette  .St.,   New  York. 

MACHINE  SHOP  FOREMAN.— Salary  $1S0  per 
nioiitli.  In  llrst  letter  state  experience  for  past  ten 
yciMH.  Box  «fi:t.  .arc  MiClMNEltr.  148  Lafayette  St.. 
New    York. 

TOOLHAKER,  A-No.  1  on  dies.  Jigs,  Uxturea  and 
sninll  tciiila;  lutclllgcnt  and  wlllinc  worker.  State 
wiiKcs    desired.       Box     1003,     care    Maciiinekt,     148 

Lariiydtc    St..    New    York. 

EXPEEIENCED    OXY-ACETYXENE    WELDER.— 

Ill  itiiswcrhiK.  please  Kive  experience,  wages  ex- 
iKitcil  unci  references.  INGKltSOLL-KAND  CO., 
I'lilnleil    I'cist,    N.    Y. 

EXPERT  IN  HEAT-TREATMENT  of  all  kinds  of 
steel.  A  liberal  salary  and  itemianent  position  to 
one  who  can  qiiiilify.  Box  077,  care  Macuinrby, 
148  Lafayette  St.,   New  York. 

WANTED  AGENTS— Sannders'  Pocket  "nand 
ll.Kik  of  Practical  Mechonlcs"  for  tool  cheat  $1.00 
"lily.  Why  pay  more?  It  lllls  bill  for  shop  klnka, 
ready  reference,  slni]ile  arlthnietio.  Send  for  circu- 
lar. !•;.  U.  SAl'Nl)i:itS.  210  Purchase  St.,  Boston, 
Mass. 

TOOLMAKER  who  can  act  as  working  foreman 
In  small  shop'.  Salary  at  start;  written  eonlraci  for 
percentage  of  prullls  added  to  salary  of  satisfactory 
man.  Olve  full  particulars  in  llrst  letter.  Conllden- 
llal.  Box  070.  care  Maciuxkuv.  148  Lafayette 
St..    New    York. 

COMPETENT  CLERK  for  order  and  tralDc  depart- 
ment. Kxperlen.e  lu  Iron  and  steel,  particularly 
tool  steels  and  alloy  steels  and  specialties.  pr>>tern-d. 
To    receive    attention,     state    age.     experience    and 


CHIEF  INSPECTOR  for  an  Antoniohlle  Company. 
Splinilhl  opiwrtunlty  for  an  ambitious  young  man 
with  go<id  mechanical  ability.  Would  prefer  man 
with  automobile  cxperiene,..  Write  stating  experi- 
ence In  detail.  Box  10<)l.  care  M.\<-iiixeiit,  148 
Lafayette    Street,    New     York. 

-  PRESS  ROOM  FOREMAN  familiar  with  sheet 
NKlui  manufacturing,  particularly  drawing  brass 
IuIks.  Must  have  executive  ability.  State  age.  past 
experience,  where  now  employed,  and  wages  ex- 
pected. Plant  lo  central  Pennsylvania.  Lieellent 
■  Miportunlty  for  the  right  man.  Box  083,  earc 
.Ma.  iiixKur,    148    Lafayette    St.,    New    York. 

SALES-ENGINEER.— Mechanical  engineer  or  sales- 
man with  equivalent  ability,  to  sell  small  special 
tools  direct  to  the  manufacturer.  A  high-grade 
position  for  a  high-grade  man.  To  lie  considered, 
niipllcant  should  give  age.  reft.rences,  past  ex|>erl- 
ence,  salary  expected,  and  whether,  or  where  now, 
employed.  IConndential.)  Box  1002,  enre  MAriiiNEuv 
148  Lafayette  Street,  New  York. 

A  FEW  HIGH-GRADE  MACHINISTS  on  Hue  light 
work.  IVrnianenl  p..sitious.  with  l,esl  „t  working 
.■..millions  on.l  highest  wages  ur.-  ..IT.red  lo  steady 
and  lli'liistri.>iis  m.-n  in  open  shop  with  modern  equlp- 
iiienl.  ia.nte.l  at  Y.iungstown.  Ohio.  Trouble  over. 
No  war  business.  Address,  stating  experience  and 
refereuies,  to  Box  000,  care  Macuinkkv  148 
Lafayette   St.,   New   Y'ork. 


DESIRABLE  MACHINES,  r.ady  for  work:  Imme- 
diate .lellvery.  On-at  bargains  to  close  out  quickly. 
Open  die  Manvllle  Bolt  Threaders  fSS.OO.  (SO.OO. 
$75.00.  1'  spln.llc  Garvin  Drill  Press  $40.00.  Power 
Press  $20.00.  Nut  Tappers  $15.00.  $.V).O0.  Stud 
I-athes  $l.'..0O.  Power  Shears  $75.00.  Small  Slitters 
$20.00.  Prices  Include  crating  an.l  cartage.  Fuel 
Oil  Burners.  Forges,  etc.  Large  lot  Wo.jd  Split  Pul- 
leys, all  sizes,  cheap.  Complete  deM-rlpIlve  list  and 
j.hoIOB   on    request.     SIIKLTON   COMPANY.    SbeitOD, 

COMPLETE  LIKE  OF  MACHINEBT  for  the  man- 
ufacture of  3"  to  0-  shells.  Including  lathes,  Jone* 
&  I.amson's.  Gridleys:  sha|x-rs.  planers,  thread  cut- 
ting machines,  grinders,  etc.:  also  B.jme  large  tools. 
Most  of  the  machinery  alsjut  ..ne  y.ar  old.  THE 
PBOVIKKNCK  KNGINKKHING  WOIIKS.  Provlden.t. 


GENERAL  FOREMAN  FOR  MACHINE  SHOP 
wanted  by  large  maniifacturiui;  loinpany  inaking 
hlgh-gra.l.'  mncbiiiery  anil  pans  on  Ih.f  Inter.hange- 
able  plan.  Plant  llnely  equlpp.'.l  and  pleasantly  lo- 
in ted  conv.nient  to  New  York  City.  A  stea.ly  posi- 
tion nt  libiral  salary  Is  open  to  a  llrst-ciass  man  of 
experience  and  executive  ability.  No  others  will  be 
considered.  Write,  giving  age.  nationality,  experi- 
ence, etc.  Box  995,  care  Macuinebt,  148  Lafayette 
St.,    New  York. 

AUTOMATIC      SCREW      MACHINE      FOREMAN 

waiiteil  III  a  large  works  to  take  permanent  charge 
of  als,i,l  forty  ma.hlnes  of  various  makes,  at  a 
liberal  salary.  Appli.aul  sh.>iil.l  have  broa.l  exiKTl- 
en.e  an.l  must  al.so  have  executive  ability.  No  others 
will  be  eonsl.lered.  Location  convenient  to  New 
York  City.  Write  giving  ace  and  full  particulars. 
Box  904.  care  Ma.minkuv.  lis  I .:.f,.v..|i..  St  New- 
York. 


GET  A  "LAST  WORD."  The  Test  Indicator  Par 
F.xcellence.  11.  A.  LllWi;.  1374  E.  SSth  St.,  Cleve- 
land,   Uhlo. 


SITUATIONS    WANTED 

FOREMAN  ASSISTANT  or  WORKING  FOREMAN 
In  Drop  I'orge  Die  Department;  thoroughly  under- 
stands drop  forging  and  handling  men.  B<,x  W7, 
care    Macuinehi.    148    Lafayette    St.,    New    York. 

HARDENER  AND  HEAT-TBEATZR  desires  fore- 
man's .,r  assistant's  |KisiII.,n:  wide  eliierience  in 
heat-treating  carU.n.  high  bi»-.-.|  and  alloy  steels, 
also  corburliing  and  case-har.lenlng;  general  shop 
and  lalxirotory  exp.rien.e;  ei.-.dlent  references;  age 
:«;  salary  reasonable;  l.icatlon  Immaterial.  Box 
1000.  care  MA.lll.VEiir.  148  Lafayette  Street,  New 
York. 

ENGINEER,  practical  mecbaiil.-,  fourteen  years' 
experi.n.e  with  American  machine  tools,  seeks  an 
oprH,rl»nily  after  the  war  to  represent  or  manage 
lnl..re8ls  for  American  manufa.tur..r  In  Bu.Iaiiesi. 
Austria-Hungary.    Age   33;    sis-aks    thn-e    lancuaee 

Selling,     managing     ■■-■     - -     

Box      lOiMl.     rare      N 
New    York. 


auufa.  luring     experlenc.  , 
iiv.      IIS     Lafayette     SI. 


EMPLOYMENT  AGENCIES 

UNDERSIGNED  COUNSEL  will  .  ..nu.l.nll.illy  ne- 
gotlale  prellmluarl.s  r.,r  in.i-.rlaiil  ...erutlte.  tech- 
nical, admlulstrative.  manufaclurlog.  and  profes- 
sional positions.  Insuring  strictest  privacy.  Though 
listed  as  an  agen.y  (f..r  want  .,f  .,  „.  .r.-  .  xpllell 
heading),  there  is  no  ctui  :-  iv^ 

in   my  service,   but  a   c.i  >  ,^ 

only.     $2.,V)0   to  $15,000   .  ..„i, 

your  name  and  ad.lress   f.  «• 

Bi.XllV.    f.l     Nlairar..    .v.,  ,,    .       i:    -^  •, 


FIRST  CLASS  MACHINIST  who  has  had  experi- 
ence with  match  luaking  machinery.  State  age, 
experience  and  salary  expected.  Box  1005.  care 
M.40iiixEaT,  148  Lafayette  St..  New-  York. 


LE  CHATEUER  PYROMETER  with  thermo- 
couple; latest  and  liest  type;  cheap.  Address 
KAltLK  .\l.  SCOTT.  Pur.  Agt..  Jas.  H.  Matthews 
&   Co.,    Inc.,    Pittsburgh,   Pa 

attention:  machinists.— $1.00  Imys  Saun- 
ders' Poik.t  "llan.l  lt,...k  ..t  Practical  Mechanics." 
Increase  y..ur  salary.  It  gets  there.  Send  for  clr- 
seconil-han.l  liul  in  goo.l  con.litlou.  For  further  par- 
ton,   Mass. 

LOT  OF  SOLID  IRON,  also  spilt  Iron  and  wood 
pulleys  of  varl.iiis  sixes.  Hangers  and  shafting.  AH 
se.Hin.l-han.l  but  In  good  condition.  For  further  par- 
ticulars write  TIIK  AMIiltlCAN  PAD  Sc  TEXTILE 
CO.,   Grccnn.dd.    Ohio. 

TWO  STEWART  FLOATERS  for  making  cans:  A-1 

••■■n.llt Also  2  Torris  W..1.I  IxM-kcrs.     Will  sell  at 

right      i.rl.-.s.        Il.,x      1«I2.      ear.-      Ma.  uivr.BT.      148 
Lafayette   St..    New    York. 

FOUNDRY.  MACHINE  AND  STRUCTURAL 
SHOP.  Ixwatlon  Western  New  England.  Structural 
shop  suitable  for  arihltectural.  Iron,  sheet  luetal. 
highway  bridges  and  building  work,  or  rea.llly  en- 
verte.l  Into  a  machine  shop.  Main  shop  50  ft.  x  .100 
ft.  Foundry  40  ft.  x  3<Hl  ft.  Good  lobor  conditions. 
Plant  now  running.  G.wd  shipping  facilities.  No 
incutnhnince.  Box  911.  care  .Macuincrt,  148 
Lafayette  St.,   New   York. 

M  H.  P.  GAS  ENGINE  FOB  SALE-Thrw- 
cyllu.ler  Nash  Gas  Engine.  Electric  starting  system. 
.Vlm..sl  new.  A  bargain.  Can  tie  seen  working. 
niRUMAN-KVEUETT  FOUNDRY  CO..  41  Nye 
Pla.e,    Irvington,    N.   J. 

FOR  SALE— One  9-10-  Pratt  ft  Whitney  auto- 
matic s.n'w  machine  with  friction  countershaft, 
full  set  of  iwllets  and  pushers.  Ouaranleed  to  be 
In  Brst-.-lass  .-ondltion.  Con  lie  seen  running.  Price 
$400.00.      WEST  SIDE   FOrNDUY   CO..   Troy.   N.    Y. 


CONTRACT   WORK 


HARDENING,  CARBONIZING.   GALVANIZING  — 

r.    I  .   SI  tllT.    ll.a.l  ..f   Wall  St.,    iuieniH.rt.    iena. 

AUTOMATIC     AND     SPECIAL     MACHINES     de- 

slgn.-.l.  Working  .iranlngs.  Tracings.  Sp.-.  lal  Tools 
and  Fixtures  desiglo.l.  C.  W.  PITMAN.  .L.l;.  I'rink- 
ford   Ave..    Phllaileli.l.la.    P.i 

PATENTS 

PATENTS  SECURED.— C.  L.  PABKKn.  P.i  mem. 
Isr  lUamiulUK-  f..rps.  U.  S.  Patent  OtUcr.  Instrac- 
tlons    nism    nspiesl.     McGlil    Uulldlnc.    Washington, 

PATENTS.— U.  W.  T.  JENNER.  patent  attorney 
and  uiechani.-al  exi«>rt.  006  F  St..  Washinrloo.  D.  C. 
Established  1883.  I  make  a  rre«  eiamlnalloa  and 
reiKirt   if  a    iMtent  can   he  had,   and  the  exact  cost. 

.•ien.l    f..r    full    Information. 


MISCELLANEOUS 


FRENCH   CONC:  :  ■  ■,„, 

to    rcpres4'nt     .\it  „« 

To..|s.    Small    T.-  .  ,^, 

Agen.-e  Genernle    -         _.     .,,.    ,,,  ,    ;  ,q1 

algriers,   Paris.   Xem, . 

WANTED — S  motor  IniTellnK  cranes.  IS  (o  23  too 
.•ai«icily.  45  to  00  ft.  span.  Advise  H.  P.  of  uoton 
lon.-st  cash  pri.-.-  an.l  iocall..n.  Box  806.  car* 
Ma.-iiinebt.  148  Lafayette  St.,  New  York. 

WANT  TO  PURCHASE  plant  for  maklnc  pneo- 
matlc  aiilomohlle  tine*,  or  maehlDerr  to  Ht  one  up 
IVix  000.  care  Macbixvbt.  148  Lafayette  Street. 
New    York. 


FOREIGN    MACHINERY  MERCHANTS 


AUSTRIA-HUNGARY 


DONAUWERK  EBN.ST   KRAUSE   &  CO., 
Vieunn,.  XX  a  En(ferlhatra8Be  166. 
AMERICAN  MACHINERY  AND  TOOLS. 
Cables  :  Donauwerk.  Vienim.     Lletaers  Code.      


F.  G.  KRETSCHMER  &  CO., 

VInnna,  IX  2  Mlcholbouerngaaoo  I, 
BiidnpoBt.  VI  Oyar  utcza  21. 
IMPORTERS  OF  AMERICAN  MACHINE  TOOLS. 
Main  offlce:  F'rankfurt  a/  Mala.  Germany. 


SCHUCHARDT  &  SCHUTTE, 

Vienna,  I,  Tranz  Joseph  Qual  7-9. 

Budapest,  terez  koru  46. 

Prague.  Bohemia.  II.     HavUcekplatz  28. 


BELGIUM 


LANDBB  He  ULINDERMAN.  Brus 

131   Boulevard  Lauibermont. 
Importers  of  Machinery  and  Machine  Tools 


ALFRED  H.  SCHUTTE, 

34,  Rue  Melsec 
MACHINERY  AND  TOOLS. 


R.  S.  STOKVIS  &  FILS,  Soc.  An. 

No.   I   Boulevard  du  Jardln  Bautanlque,  Brussels. 
MECHANICAL  ENGINEERS. 
MACHINE  TOOLS  AND  TOOLS. 
Rotterdam.    Brussels,    Paris,  Petroffrad.     (Soerabaja, 
,  Dutch  Bast  Indies). 


York  Office:  17  1 


Ne 


York  City. 


FBNWICK  FRERES  &  CO., 

1.  Avenue  Blonden,  Liege. 
AMERICAN  MACHINERY  AND  TOOLS. 


SCHUCHARDT  &  SCHUTTE, 

24  Kiangse  Road,  Shanghai. 
MACHINERY  AND  TOOLS. 


DENMARK 


V.  LOWENEB 

Vesterbrogade  9  B,  Copenhagen 
MACHINERY  AND  TOOLS 


SCHUCHARDT  &  SCHUTTE, 

Norregade  7,  Copenhagen. 
MACHINERY  AND  TOOLS. 


WILH.  SONESSON  &  CO.,  Ltd., 

Copeuhaeeu  City  and  Freeport 


ENGLAND 


RICHARD  LLOYD  &  CO., 

Steelhouse  Lane.  Birmingham 
IMPORTERS  OP  AMERICAN  MACHINERY,  TOOLS 
AND  ENGINEERING  SPECIALTIES. 
Established   1856.      Cable   Address,  "Cogs,  Birming 
am."     Lieber's  and  A  B  C  Codes. 


C.  W.  BURTON,  GRIFFITHS  &  CO., 

Ludgate  Square.  Ludgate  Hill,  London,  E.  C. 

IMPORTERS  OP  AMERICAN  MACHINE  TOOLS. 

Also  at  Mancliester  and  Glasgow. 

ABO  and  Lieber's  Codes  used.    Telegrams, 

"Hlbou,"  London. 


CHAS.  CHURCHILL  &  CO.,  Ltd., 

9  to  15,  Leonard  St.,  London,  E.  C. 

THE  PIONEERS  OF  AMERICAN  TOOL  TRADE 

IN  GREAT  BRITAIN. 

Established  1865.     Large  Warehouses  in  Birmingham, 

Manchester,   Newcastle-on-Tyne,    Glasgow.     See   ad. 

vertlsementa  in  this  journal  for  agencies. 


COATS  MACHINE  TOOL  CO.,  Ltd., 

Gaston  Hou.s,.,    Westminster,  London,  S.  "W. 

TOOL  MAKERS  AND  IMPORTERS  OF  AMERICAN 

MACHINERY'. 

Branches;  Glasgow  and  Newcastle-on-Tyne. 

New  York  Oltice:  SO  Church  St. 


GEO.  W.  GOODCHILD  &  MACNAB. 

66-67 .58  Riffle  St..  Southampton  Row.  London.  W.  C. 
IMPORTERS  AND  EXPORTERS  OF  AMERICAN  MA- 
CHINERY. TOOLS  und  ENGINEERING  SPECIALTIES. 
Cables;  "Whizzing."  Codes;  Lieber's,  ABC  5th  edition. 
Western  Union  and    Private. 


GEORGE  HATCH,  Ltd., 

20.21.  Queenhithe.  Upper  Thames  St..  London.  E.  C. 
IMPORTERS   OF  MACHINE  AND   HAND  TOOLS.  EN. 
GINEERING  SUPPLIES.    SPECIALTY;  NEW  TOOLS. 
Cable,  George  Hatch,  London.    Codes.  ABC  and 

Lieber's. 


HENRY  KELLEY  &  CO., 

26.  Pall  Mall,  Manchester. 
AMERICAN  MACHINERY  AND  TOOLS. 
Telegrams' "Advantage.  Manchester."  Lieber's  Code 


POLLOCK  Si  MACNAB,  Ltd., 

Bredbury.  Mancheste 

IMPORTERS  OF  AMERICAN  MACHINE  TOOLS. 

Cables;  Maonab.  Woodiey.  Codes;  A  B  C.  Al,  Ueber' 


FINI^AND 


FINSKA   A/B.    G.   HARTMANNS  MASKIN- 

AFFAB,  Helsingfors 

'  MACHINERY'    AND    TOOLS 


FRANCE 


LEON  CHAPUIS  &  CIE.. 

IMPORTERS  OF  MACHINE  TOOLS 
18  Rue  du  Plat.  Lyon. 
36  Boulevard    Magenta,  Paris. 


FRANCE 


ALLIED  MACHINERY   COMPANY 
OF  AMERICA, 

19  Rue  de  Rocroy,  Pari* 
HIGH  GRADE  AMERICAN   MACHINE  TOOLS. 
Branches;  Brussels.  Turin.  Genoa.  Zurich,  Budapes; 
Cable  Address; 


LOUIS  BESSE,  39  Rue  de  Lappe.  Paris 

IMPORTER  OF  AMERICAN   MACHINERY   AND 

TOOLS— LARGEST  STOCK  IN  PARIS. 

Agent  for  the  Whitcomb-Blaisdell  Machine  Tool  Co. 

Wm.  E.  Gang  Co..  J.  E    Snyder  i  Son. 

Lapointe  Machine  Tool  Co.,  etc. 

Cable  address  ;    Besselap.    Paris.  Lieber's  Code 


EDGAR  BLOXHAM,  M.  I.  E.  E., 

Offices  and  Show-rooms.  12.  Rue  du  Delta.  Paris. 
IMPORTER  OF  AND   DEAI^R  IN  AMERICAN 
MACHINERY.  TOOLS  AND  SUPPLIES. 
Telegrams;     Bloxham-Parls.     Code:    Western  Union 


BURTON  FILS,  68  Rue  de  Marals.  Pari! 

IMPORTERS  OP  AMERICAN  MACHINE  TOOLS 

AND    MACHINERY   SUPPLIES 


FENWICK  FRERES  &  CO., 

8.  Rue  de  Rocroy,  Paris. 
AMERICAN  MACHINERY'  AND  TOOLS. 
Branches   or   Representatives;    Liege,   Turin,  Zurich. 
Barcelona  and  Lisbon. 


GLAENZEB  &  PERREAUD. 

18-20,  Faubourg  du  Temple,  Paris 
IMPORTERS  OF  AMERICAN  MACHINERY 
and  Mechanical  Supplies.  Agent  for  the  Niies-Bement- 
Pond  Co.,  etc.  Lieber's  Code.  Al  Code.  ABC  Code. 
Cable  Address;  Blakeniles,  Pans.  New  Y'ork  Oflace  : 
43.47  West  33rd  Street. 


R.  S.  STOKVIS  &  FILS.  Soc.  An. 

Rue  Lafayette.  103.  Paris. 
MECHANICAL  ENGINEERS.    MACHINE    TOOLS 
AND  TOOLS. 
Rotterdam,    Brussels,    Paris.  Petrograd.     (Soerabaja, 

Batavla,  Semarang,  Dutch  East  Indies). 
New  Y'ork  Office;  17  Battery  Place.  New  York  City. 


AUX  FORGES  DE  VULCAIN, 

3  Rue  Saint  Denis.  Paris. 
IMPORTERS  OF  MACHINE  TOOLS. 
VERY  LARGE   STOCK. 


GERMANY 


HEINRICH  DREYER, 

Kaiser  'Wllhelmstr.  48,  Berlii 
IMPORTER  AMERICAN  MACHINERY. 
Telegrams:   "Firstclass." 


SCHUCHARDT  &  SCHUTTE, 

IMPORTERS  OF  MACHINE  TOOLS. 

Berlin,  Vienna.  Budapest.  Shanghai.  Tokio.  London, 

Stockholm.  Copenhagen.  Petrograd. 

New  Y'ork  Office;  90  TPest    Street 


THIELICKE  &;  CO., 

Berlin,  Charlottenburg,  Kaiser  Friedrlchsl;rasse  66-67. 
MACHINE  TOOLS  AND  SPECI.4L  MACHINERY. 


ALFRED  H.  SCHUTTE,  Cologne 

MACHINERY'  AND  TOOLS. 

Brussels.  Belgium  ;  Paris,  France  ;  Berlin,  Germany 

Milan,  Italy;  Petrograd,  Russia  ;  Barcelona, 

Bilbao,  Spain. 

New  York  OfBee  ;  90  'West  Street. 


FRANZ    KUSTNER,  Dresden,  N. 

AMERICAN  MACHINERY.  TOOLS  AND  SUPPLIES. 
Cable;  Ambition-Dresden.  Lieber     and    ABC   Codes. 


M.   KOYEMANN,  Dusseldorf. 

IMPORTER  OP  AMERICAN  M.\CHINE  TOOLS. 


F.  G.  KRETSCHMER  &  CO.,   Frankfurt  a  Main. 

IMPORTERS  OP  AMERICAN  MACHINE  TOOLS. 

Branch  offices  in  Austria  and  Hungary 

Cable;  "Micrometer  Frauklurtmain."  Codes:  Lieber's 

and  ABC.  4th  Edition. 


HOLLAND 


LANDRE  &  GLINDERMAN,  Amaterd 

ROY'AL  MACHINERY'  STORES- 
Importers  of  Machinery  ond  Machine  Tools 


PECK  &  COMPANY,  Amsterda 

IMPORTERS  OF  AMERICAN  MACHINERY'. 
Tools.  Factory  Suoplies.     Lieber's  and  ABC  Code 


FRED.   STIELTJES  &  CO.,  Amsterdat 

ENGINEERS  AND  IMPORTERS  OF  AMERICAN 

MACHINERV 


H.  G.  AIKEMA  &  CO.,  Rotterdam. 

ENGINEERING  AGENTS  AND  MERCHANTS. 
Importers  of  American  Machinery  and  Tools. 


POST  VAN  DER  BURG  &  CO.         Rotterda 

DEALERS    IN    AMERICAN    MACHINERY' 
AND    TOOLS 


SPLIETHOFF,  BEEUV/KES  -'ic  CO.. 

Rotterdam. 
ENGINEERING  AGENTS  AND  MERCHANTS. 


R.   S.   STOKVIS    &   ZONEN,   Ltd.     Rotterdam 

MECHANICAL   E'^OINEERS.  TECHNICAL 

DEP.\RTMENT  11. 

MACHINE  TOOLS  AND  TOOLS. 

Rotterdam.    Itrussels.    Pans.  Petroprad.     (Soerabaja, 

Batavia.  femarani;.  Dutch  East  Indies), 
Now  York  Office:   17  B-ktterv  Place.  New  Y'ork  CItv 


VAN  BIETSCHOTEN  &  HOUWENS, 

West  7.eedyk.  554.  Rotterdam 
LARGEST  DEALERS  IN  AMERICAN  MACHINERY 
In  Holland.  New  show.room  U.OOO  sq  feet.  Cable 
"Machinery."  Codes  used  ;  ABC.  6th  edluou  ;  Lieber's 


HOLLAND 


WYNMALEN   &   HAUSMANN,         Rotterdam. 

ENGINEERING  AGENTS  AND  MERCHANTS 
Glashaven,    4-14       Established    1875.     Special   Tools, 
Metal  and  Wood  'Working  Machinery-. 


ITALY 


GRIMALDI  &  C,  Casella  320.  Geno 

AMERICAN  MACHINERY  AGENTS. 
Branch  House  in  Milan.  Italy. 


ALFRED  H.  SCHUTTE, 

Vlale  Venezla.  22.  Milan. 
MACHINERY  AND  TOOLS. 


ING.  ERCOLE  VAGHI, 

MACHINE  TOOLS.  Corso  Porta  Nuova  34.  Milan. 


\V.    VOGEL,  Foro  Bonaparte  44A.  Milan. 
AGENT  FOR  AMERICAN  MACHINERY. 


FENWICK  FRERES  &  CO., 

6  Via  Lagrange,  Turin. 
AMERICAN  MACHIN-ERY  AND  TOOLS. 


NORMTAY 


J.  S.  COCK,  Christiania. 

IMPORTER  OF  ENGINEERING  SPECIALTIES  FOR 
STEAMERS  AND  MANUFACTURING  INDUSTRIES. 
MACHINE    TOOLS.     ENGINEERS    SUPPLIES,    OILS 

AND  CUP  GREASES,  ETC. 


A  S.    G.  HARTMANN, 

Dronnlngens  gt  13,  Chrlstianla 
MACHINERY    AND  TOOLS 
Chrlstianla,  Bergen.  Norway;  Stockholm,  Sweden; 
Helsinirfors.   Finland. 


V.  LOWENERS  MASKINFOBRETNING. 

Klrkegaden  20.  Chrlstianla. 

MACHINERY  AND  TOOLS. 
Sverre  Mohn.  


K.  LUND  &  CO.. 

Dronnlngens  gt.  4.  Chrlstianla 
MACHINERY'  AND  TOOLS 


V.  LOWENER, 

Miassnltzkaja  32,  Moskau 
MACHINERY  AND  TOOLS 
Represented  b3-  K.  Kreba ^^^ 


IZNOSSKOFF,  SUCKAU  &  CO.,           Petrograd 
MACHINE  TOOL  AND  SMALL  TOOL  DEPT. 
Branches  at  Mosco\p  and  Ekatarinburg.     Show 
and  wareiousea  In  all  three  centres. 
Cable  address:  Iznosskoff.  Petrograd 


M.  METT  &  CO.          6  Simeonovskaia.  Petrograd. 
ENGINEERS  AND  TECHNICAL  BUREAU. 
MACHINE  TOOLS  AND  SMALL  TOOLS.     


C.  SCHINZ,  Mechanical  Engineer, 

Gorochowaja  4.  Petrograd. 
M.^CHINERY    AND  TOOLS. 


HEINTZ  &  TASCHEIT.  Inc. 

'W.  O.    lOth.     Line  No.   1,  Petrograd. 

ENGINEERS  AND  IMPORTERS. 
Telegramd-     "GIVPETROGRAD" 


GR.  WEINBERG  &  AL.  POSNER 
ENGINEERING  CO. 

Foorstadskaia  31,  Petrograd.        Cables;  "GreTreco." 

GENERAL    MACHINERY'    IMPORTERS. 

MANUFACTURERS'    REPRESENTATIVES. 

Branches  &  Agencies  throughout  the  Russian  Empire. 

Branch  Office    1  20  Broadway.  New  Y'ork. 


SOUTH    AFRICA 


D.  DRURY  &  CO.,  Central  House.  Johannesburg 
MACHINERY'  AND  SMALL  TOOLS;    GENERAL 
ENGINEERING    SUPPLIES.    INCLUDING    MIN- 
ING MATERIALS.  Cables:  "Drurco." 
Representing  the  'whole  of  South  Africa  lor  the 


SPAIN 


LA  MAQUINARIA  ANGLO- AMERICANA, 

R    d'Aullgnac.  Cortes  559— Barcelona, 

MACHINERY.  TOOLS  AND  SUPPLIES. 


ALFRED  H.  SCHUTTE, 

Calle  Laurla  18,  Barcelona. 
Gran  Via  29.  Bilbao. 
MACHINERY'  AND  TOOLS      


■WILH.  SONESSON  .Si  CO.,  Ltd., 

Malmo.  Gothenburg  and  Stockholn 


A/B.    G.  HARTMANNS  MASKINAFFAR. 

Va-iagatan  5.  Stockhol 
MACHINERY    .\ND    TOt'LS 


B.  A.  HJORTH  &  COMPANY, 

Klara  Korra  K.\'rkogat»  31.  Stockholm. 
M.^CHINERY  AND  TOOLS  


SAM  LAGERLOF'S  MACHINE-BUREAU, 
Stockholm. 
SPECIALTY:  MACHINE  TOOLS. 
Cable  :  "Machinlacerlof    '     A  B  C  and  Lieber's  Code. 


AKTIEBOLAGET    V.  LOWENER, 

Vasagatan  14,  Stockholm. 
MACHINERY  -AND  TOOLS. 
Cable:    Stallowener  Codes'    Ueber's  and  A  B  C. 


SCHUCHARDT  &  SCHUTTE, 

Vu.^apatan  N    R  24.  Stockholm. 
M-'\CHTNFRV   .^\D  TOOLS^ 


S'WITZERLAND 


L.^MBERCII' R  .V  CIE, 

IMPORTERS  OF  AMERICAN  MACHINERY. 


THE  AMERICAN  MACHINERY   IMPORT 

OFFICE  24.  Wembergstrasso  Zurich. 
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That 

HENDEY 

Backing-off 
Attachment 


When  the  foreman  gave  this  job  to  the  tool- 
maker  he  remarked:  "Hustle  it  through  as 
quick  as  possible,  George;  Dover  is  waiting 
tor  this  cutter."  "Nothing  to  it,"  thought 
George  as  he  started  for  his  Hendey  Lathe. 
He  knew  he  could  bore  and  turn  the  blank  on 
that  machine  in  "jig  time." 
Then  after  milling  he  has  that  Hendey 
Backing-off  Attachment  to  relieve  the  teeth. 
He  quickly  attaches  it  to  the  lathe,  and  cut- 
ting the  correct  clearance  is  a  simple,  easy 
matter.  So  with  Hendey  equipment  he  can 
turn  in  the  finished  cutter  in  time  that  wins 
the  foreman's  praise. 

All  shops  using  Hendey  equipment  get  the 
same  sei^ice.  The  Hendey  Lathe  has  a  repu- 
tation for  tool  room  work.  Sturdy,  hardy 
and  adaptable,  with  a  thread  cutting 
mechanism  of  unusual  simplicity  and  ac- 
curacy. These  lathes  are  a  paying  propo- 
sition wherever  used.  The  Hendey  Backing- 
off  Attachment  can  be  used  for  relieving 
hobs,  taps,  threading  dies  and  other  spiral 
work,  just  as  well  as  for  straight  work. 

THE  HENDEY  MACHINE  COMPANY 


The  Hendey  cata- 
logue is  a  book  of 
unusual  interest. 
Send    for  a  copy. 


TORRINGTON,    CONNECTICUT,    U.  S.  A. 


UNITED  STATES  AGENTS:  Laiik'lilln  Itn 
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O.    K.   Tool   Holder  Co 209 

Ready   Tool   Co 117 

Western  Tool  &  Mfg.   Co 220 

Brazing: 

Buffalo   Dental   Mfg.    Oo 204 

Chicago   Flexible  Shaft  Co 10 

Broaches 

Lapointe  Co.,  J.  N 50 

Lapolute    Machine    Tool    Co 102 


Broach   Grinding;   .Machines 

Lapointe  Co..  J.  N 50 

Broachlne    Machines 
Harrington.    Son   &    Co.,    Edwin...  178 

Lapointe    Co..    J.    N 50 

Lapointe  Machine  Tool  Co 102 

Bronze 

Lumen    Bearing    Co 141 

Buffers 

Blount   Co.,   J.   G 125 

Bridgeport    Safety     Emery    Wheel 

Co,    Inc : 124 

Builders    Iron    Foundry...- 279 

Forbes  &  Myers 124 

Hisey-Wolt  Mch.  Co 158 

Nell   &  Smith    Electric  Tool   Co... 124 

New  Britain   Mch.   Co 62-63-186 

Stow  Mfg.  Co 212 

Bulldozers 

AJax  Mfg.   Co 91 

Bliss  Co.,    E.    W 218 

National   Machinery   Co 233 

Watson-Stlllman  Co 216 

Williams,  White  &  Oo 139 

Burnlshine  Machinery- 
Abbott   Ball   Co 110-146 

Baird   Mch.    Oo 212 

Globe  Mch.   &  Stamping  Oo 140 

Bushinss,  Brass,  Bronze,  Etc. 

Brown  Engineering  Co 172 

Bunting    Brass  &   Bronze  Co 149 

Eureka  Co 214 

Johnson    Bronze   Co 109 

Lumen    Bearing   Co 141 

Walworth  Mfg.  Oo 3 

Cabinets,  Filing; 

Fritz  Mfg.  Oo 212 

Keuffel  &  Esser  Co 203 

Cabinets,  Tool 

Armstrong  Bros.  Tool  Co 90 

Gerstner   &   Sons,    H 240 

Hammacher,  Scblemmer  &  Co 89 

Morse  Twist  Drill   &   Mch.   Co 29 

Union   Tool   Chest    Works 277 

Wedell   &   Boers 202 

Calipers,    Bow    and    Microm- 
eter 

Brown  &  Sharpe  Mfg.   Co 83A-83B 

Greenfield    Tap    &    Die   Corp.  .  .112-113 

Slocomb    Co.,    J.    T 49 

Smith,   E.   G 196 

Starrett  Co.,   L.   S 151 

Union   Tool    Co 159 

Cams 

Boston    Gear   Works 195 

Garvin  Mch  Co 137 

Rowbottom    Mch.    Co 257 

Carriers    and    Conveyers, 
Gravity 

Caldwell  &  Son  Co..   H.   W 146 

Mathews    Gravity    Carrier    Co 176 

Case-hardeuin|!r 

Meisel   Press   Mfg.    Co 197 

Williams   &   Co..   J.    H 78-79 

Case-hardenin)?  Compound 

Buchanan   Chemical    Co.,    0.    G 222 

Houghton  &  Co.,   B.   F 59 

Case-hardening;    Furnaces 
See    Furnoces,    Case-hardening. 
Castlners,  Brass,  Bronze   and 


All 


.185 


Douglas,    W.    &   B 

Imperial    Brass   Mfg.   Co .").> 

Newman    Mfg.    Co 242 

Castings,  Die  or  Die-Molded 

Acme    Die-Casting    Corporation 241 

Doehler    Die-Casting    Co 222 

Ftanklin    Mfg.    Co 261 

Lumen    Bearing   Co 141 

Moberg,    C.    J.,    Inc 209 

Parker  WWte  Metal  &  Mch.  Oo. 

174-256 

Van   Wagner  Mfg.    Co.,    E.   B 201 

Veeder   Mfg.    Co 203 

Centering  Machines 

Hendey  Mch.  Co 271 

Niles-Bement-Pond    Co 4-5 

Pratt  &  Whitney  Co 5 

Springfleld   Mch.    Tool   Co 53 

Wells   &   Sou   Co.,    F.    B 122-244 

Whiton    Mch.    Co.,    D.    E 140 

Centers,  Planer  and  Miller 

Bickford    Mch.    Co 254 

Cincinnati    Planer   Co 25 

Morse  Twist  Drill  &  Mch   Co 29 

Reed-Prentice     Co.,     P.     E.     Reed 

Dept.  and  Prentice  Bros.  Dept.40-41 
Woodward   &  Powell  Planer  00...257 
Chain   Blocks 
See  Hoists,  Hand. 
Chains,   Driving;,   Etc. 

Baldwin   Chain   &  Mfg.   Co 110 

Boston    Gear    Works 19."> 

Diamond   Chain   &   Mfg.   Co 172 

Frasse   &  Co.,    Inc.,    Peter   A 202 

Link-Belt   Co 189 

Morse   Chain   Co 168 

Union  Chain  &  Mfg.  Co 174 

Whitney    Mfg.    Co l.'>2 

Checks,  Time,  Tool  and  Pay 

Matthews  &  Co.,  Jas.   H 201 

Noble  &  Westbrook  Mfg.  Oo 212 

Schoder  &  Lombard  Stamp  &  Die 

Co.,   Inc 242 

Schwerdtle    Stamp    Co 257 

Chucking;     Machines,     Auto- 
matic and  Senii-Antomatic 
See   also  Lathes,   Turret. 
Cleveland    Automatic    Mch.    Co....   58 

Davis  Mch.  Tool  Co.,   Inc 185 

Glsholt  Mch.    Oo 94-95 

National-Acme    Mfg.    Oo 283 

Now    Britain    Mch.    Co 62-63-180 

Potter  &  Johnston   Mch.   Co 76 

ChucklnR     Machines,     Multi- 
ple   Spindle,    .Automatic 
New    Hrllain    M.b.    ("o 02-03-186 


<  bucks.  Air 

Bardons  &  Oliver 38 

Garvin   Mch.   Co 137 

Glsholt   Mch.    Co 94-95 

Manufacturers     Equipment    Co 188 

Churks,  Drill 

Almond    Mfg.    Co.,    T.    B 188 

Brown   Co..    A.    &   P 175 

Cleveland  Twist   DriU  Co 31 

Cuahman  Chuck  Co 191 

Detroit  Twist   Drill   Co...Kront  cover 
Eclipse    Interchangeable   Counter- 
tore    Oo.    Inc 250 

nynn  Mfg.  Co..  J.  T 190 

Greenfield   Tap   *   Die   Corp. .  .112-113 

Gronkvlst  Drill  Chuck  Co 19 

Horton   *   Son   Co..    E 190 

Jacobs   Mfg.    Oo 187 

McCrnsky    Reamer    Co 128 

MilhoUand  Mch.  Co.,   W.  K 187 

Modem  Tool   Co 85 

Montgomery  &  Co 284 

Morse  Twist   Drill   &  Mch.   Co 29 

Narragansett    Mch.    Co 190 

National  Twist  Drill  &  Tool  Co...   77 

Oneida  National  Chuck  Co 190 

Pratt   Chuck    Co 187 

Rich    Tool    Co 226 

Skinner  Chuck  Co 188 

Standard    Tool    Co 51 

Trump   Bros.    Mch.   Co 190 

Union    Mfg.    Co 220 

Westcott    Chuck    Co 188 

Whiton  Mch.  Co.,  D.  E 140 

Chucks,  Lathe,  Etc. 

Oushman  Chuck  Oo 191 

Glsholt     Mch.     Co 94-90 

Hardings    Bros.,    Inc 283 

Hoggson   &  Pettis  Mfg.   Co 189 

Horton    &  Son   Co.,    E 190 

McCrosky    Reamer    Oo 128 

Montgomery    &    Co 284 

Oneida   National  Chuck  Co 190 

Pratt   &   Whitney   Oo 5 

Pratt   Chuck   Co 187 

RIvett   Lathe   &  Grinder   Co. 

Inside  back  cover 

Skinner    Chuck    Co 188 

Stark  Tool  Co 257 

Union  Mfg.  Co 220 

Westcott  Chuck  Co 188 

Whiton    Mch.    Co..   D.    E 140 

Chucks,  Magrnetlc 

D   &   W    Fuse   Co 191 

Heald    Mch.    Co 46-47 

Walker  Co..   O.  S 281 

Chucks,  Planer 

Cincinnati    Planer   Oo 26 

Oushman  Chuck  Co 191 

Harrington,    Son    &    Co.,     Inc., 

Edwin     173 

Hoggson   &   Pettis  Mfg.  Co 189 

Horton  &  Son  Co.,   E 190 

Skinner  Chuck   Co 188 

Union  Mfg.  Co 220 

Chucks,    Tapping 

Beaman  &  Smith  Co 13-190 

Bicknell-Thomas    Oo 188 

Errington,    P.   A 191 

Greenfield  Tap    &  Die   Corp. .  .112-113 

McCrosky    Reamer    Co 128 

Millbolland  Mch.   Co..   W.    K 187 

Peter   Bros.    Mfg.    Co 191 

Procunler.    Wm.    L 254 

ScuUy-Jones   &   Co 190-240 

Circuit   Breakers 

D  &  W    Fuse   Co 191 

General    Electric    Oo 156-164 

Westiughouse    Elec.    &    Mfg.    Co. 

155-194 
Clamps 

Armstrong   Bros.  Tool  Co 90 

Brown   &   Sharpe   Mfg.    C0...83A-83B 

Hammacher,  Scblemmer  &  Co 89 

Hoggson    &    Pettis    Mfg.    Co 189 

Starrett    Co.,    L.    S 220 

WlUiams   &    Co.,    J.    H 78-79 

Clamps,  Pipe 

National   Tube   Co 153 

Clocks,  Watchmen's 

Hardlnge   Bros.,   Inc 283 

CIntches,  Friction,  Etc. 

Bicknell-Thomas  Oo 188 

Brown  Co.,   A.  &  P 175 

Brown    Engineering    Co 172 

Caldwell  &  Son  Co.,   H.   W 146 

Conway   &   Oo 222 

Edgemont  Machine  Co 175 

Johnson    ilch.' '  Co.,    CaVlyle! !!!!!. 203 

Link-Belt    Co 169 

Moore  &  White  Co 171 

Reliance  Gauge  Column  Oo 17S 

Standard  Pulley  Co 170 

Wood  Sons  Co.,   T.   B 273 

Collars,  Safety 

Automatic    Shaft    Ooupltng   Oo 146 

Bridgeport    Safety    Emery    Wheel 

Co..     Inc 124 

Brown  Co.,  A.  &  P 175 

Safctv  Emery  Wheel  Co 120 

Standard    Pressed    Steel    Oo 93 

Collars,    Spacing;,    Etc. 

Scully-Jones    &    Oo 190-240 

Collets 

See   Chucks,   etc. 

Commutators 

Eureka    Co 214 

Westinghouse  Electric  &  Mfg.  Co. 

155-194 
Compounds,    Cutting;,   Grind- 
ing;,  Etc. 

Cataract  Refining  &  Mfg.  Oo 166 

Crescent    Oil   Co 221 

Haws.    Inc..    Geo.    A 166 

Houghton  &  Co.,   E.   P 59 

Compound.  Welding; 

Gisholt   Mch.    Co 94-95 
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Are  There  Any  Power 
Thieves  in  Your  Plant? 

The  idea  of  stealing  power  sounds  odd,  but  that  is 
virtually  what  poorly  designed  or  unsuitable  trans- 
mission does  in  a  factoiy.  It  is  a  constant  insidious 
drain  on  your  profits,  hard  to  detect  and  often 
costly  to  remedy. 

But  there  is  no  necessity  for  such  a  condition. 
Power  can  be  transmitted  with  maximum  efficiency 
if  the  right  transmission  machinery  is  used.  If 
you  are  equipping  or  remodelling  a  plant  or  if  you  have  reason  to  believe 
there  are  power  leaks  in  your  present  equipment,  put  the  problem  up  to 
us.  With  years  of  experience  to  aid  us,  we  will  go  into  the  matter  thor- 
oughly and  advise  what  we  consider  the  best  equipment.  From  our  com- 
plete line  we  can  furnish  everything  necessarv  for  the  economical  trans- 
mission of  all  kinds  of  power. 

T.  B.  WOOD  SONS  COMPANY,  Chambersburg,  Pa. 

Makers  of  the  most  complete  line  of  Power  Transmission  Machinery  made  by  any  one  manufacturer 


If  You  Want   to    Make 
Sure,  Make  it  "Sterling" 

If  you  are  contemplating  the  purchase  of  a  grinder  for 
small  work,  you  will  find  it  good  business  to  buy  a  ma- 
chine to  handle  a  practically  universal  range  of  work — a 
machine  which  can  be  adapted  to  tool  and  cutter,  surface, 
internal  and  cylindrical  grinding.    The 

Sterling  Universal  Tool 
and  Reamer  Grinder 

was  developed  to  meet  just  such  requirements.  It  is 
completely  universal  in  all  movements.  The  table  re- 
volves entirely  around  the  head,  permitting  the  use  of  the 
wheel  at  any  desired  angle.  Gibbed  slides  take  the  tra%-el 
of  the  knee,  which  revolves  around  a  center  column,  and 
which  can  be  locked  securely  in  position  before  moving 
the  knee.  This  feature  is  very  important  on  work  re- 
quiring close  accuracy.  It  will  pay  you  to  look  into  some 
of  the  possibilities  of  this  busy  little  machine. 

Write  us  about  it. 

YOUNG,  CORLEY  &  DOLAN,  Inc. 


lis  BROADWAY 


NEW  YORK,  N.  Y, 
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CoiiiproHiiorB,  Air  and  Gnu 

ChlcaBo  Pneumatic  Tool  Co 140 

Curtis   Pni-iimatlc   Mchy.    Co 174 

General  Electric  Co 1S6-164 

Jngersoll-Rand    Co 179 

Jeuckes   Mch.   Co.,    Ltd 127 

Condnltil 

General    Electric    Co ISO-IW 

ronneotiiiK  Rodn 

Ix'iiri],     Wm.     K 244 

Contract    Work 

Carroll    EnRlneering   Co 203 

Coliiml)ii8   Die.   Tool   &  Mch.   Co...20<J 

Olsholt    Mih.     Co 94-9.J 

HIniolT  Wclj.    Co 231 

Ingle   Machine   Co 281 

Krasberf  Mfg.   Co 120 

Melael    Press   Mfg.    Co 197 

National  Engineering  &  Tool  Wks.233 

Nelson   Tool   Co.,    Inc 200 

New    Britain    Mch.    Co 82-88-186 

Sloan  &  Chace  MfB.  Co.,  Ltd 20(1 

Taf tPelrce  Mfg.  Co 56 

Taylor-Shantz  Co 193 

Controllorn 

C  &  0  Electric  &  Mfg.   Co 1.59 

Eck  Dynamo  cSt  Motor  CO 159 

General    Electric    Co 108-164 

Hansom    Mfg.     Co 110 

Kellancc  Elec.   &  Eng,   Co 158 

Sprague   Electric   Works 275 

Triumph  Electric  Co 275 

Westinghousc    Elec.    &  Mfg.    Co. 
/-....  •    „  155-194 

Cottera  ami  Cotter  Ptn« 

Whitman  &  Barnes  Mfg.  Co 200 

('oiiiitcrlior.vs 

'•"      "    .  -:.    C0...83A-83B 

'.  '■    '  '  '  '■'> 31 

'  '  . .  Front  cover 

I-' i>i    '     I  N     Counter- 

horc    I,,..    i,„. 250 

Morse  Twist  Drill  &  Mch.   Co 29 

National    Tool    Co 145 

National  Twist  Drill  &  Tool  Co.!'  77 

Pratt  &  Whitney  Co 

Standard   Tool    Co 51 

Rtarrett  Co.,   L.  S '    '"151 

Union    Twist    Drill    Co '.'.'.['.   39 

WiinliUi     -lonl     Co 257 

Countershafts,  Friction,  Btc. 

Almond   Mfg.    Co.,    T.    H 188 

Bardons   &   Oliver 38 

Bridgeport    Safety    Emery    Wheel 

Co.,    Inc 124 

Brown  Co..  A.  &  F 175 

Brown  &  Sharpe  Mfg.  Co. .  .'.83A-83B 

Builders     Iron     Foundry 279 

Diamond  Mch.   Co 07 

Dill  Mch.  Co.,  T.  C.  m 

Evans,  G.  P 

Garvin    Machine    Co..!!!! 


.203 


uiauuil     JUVU.      l_/0 94-9.5 

LeBlond  Mch.  Tool  Co..  R.  K  21 

Norton   Grinding   Co "   115 

Safety  Emery  Wheel  Co !!!!l20 

Wilmarth  &  Morman  Co 117 

Connters,  Revolatlon 

Bristol  Co Inside  front  cover 

Grant   Mfg.    &   Mch.    Co 2.18 

Starrett  Co.,   L.  S...    ,  tsi 

Veeder    Mfg.     Co '! 003 

Countlni;;  Machines        " 

National    Scale    Co irt 

Veeder  Mfg.   Co !!!!!203 

Conplers,  Hose 

Greene.   Tweed  &  Co 263 

Ingersoll-Rand   Co I79 

Conpllngs,  Pipe 

Dart  Mfg.   Co.,   E.  M 145 

National    Tube   Co 15° 

Conpllngrs,  Shaft 

Almond   Mfg.   Co.,   T.    R  iss 

Automatic  Shaft  Coupling  Co 14« 

Brown  Co.,  A.  &  P "175 

Brown    Engineering    Co... 172 

Caldwell  &  Son  Co.,    H,   W     146 

Conway    &    Co 222 

Moore  &  White  Co I71 

Nicholson  &  Co.,  W.  H        240 

Royersford  Pdry.  &  Mch.  Co!!!!!222 
Sellers  &  Co..  Inc.,   Wm  17s 

Smith-Serrell  Co.,   Inc.       250 

Standard    Gauge    Steel    Co!.!!         200 

Wood  Sons  Co.,  T.  B 273 

Cranes 

Box    &    Co.,    Alfred 173 

S"^?,  Crane  &  Engineering  'Co!!!l70 
Curtis  Pneumatic  Mchy.  Co...!  174 
Manning.   Maxwell  &  Moore,   Inc., 

Nlles-Bemcnt-Pond    Co.     ..    .     "^"^l" 

NcirHiorn    Hnglneering   Works 171 

.'■.  llrr-  A    (■„      Inc.,   Wm 178 

'"' ''■'■'  •■      *   Crane   Co 173 

,\^^     '    ,'   ,;  '     '■'■111   Co 207 


l.il'  i   i    iii.c  Mfg.  Co 221 

Cranes,  Ulcctrlcal  Traveling 

Cleveland     Crane     &     Engineering 

Morgan'  ■Kngince'rini"  'co! !!!!!!! !  !26i 

Norlliern    lOiigincring    Works 171 

Cranes,   Klectrlc  Truck 

General    IClcrtric    Co 156-164 

I  ranes,  I'ortaltle 

Canton   Fdry.   ct  Mch.   Co 173 

Ca.se  Crane   &   Engineering  Co 170 

Crank   Pin   Turning  Ma- 

I,.l:i..n.l   M,h.   Tool  Co.,    R.  K..      .   21 
Ii>.U-c   ,■;•   Shipley   Mch.   Tool  Co...     7 

NilrK  n,-ii„.rit-l\,nd     Co 4-5 

r.'lri.li    'I'uul    i   Mch.    Co 124 

Underwood    &   Co.,    H.    B 239 

Crankshafts 

Leard,    Wm.    E 244 

Crnelbles 

MiCiiIIough-Dalzell    Crucible    Co.. .212 

(  upolas,  Foundry 

.Northern  Engineering   Works 171 

Cutters,  Mllllne 

Adams    Co 126 

Advance  Tool  Co 285 


Barber-Colman    Co 192 

Becker  Milling  Mch.  Co 54-5.'; 

Brown    &    Sharpe    Mfg.    C0...83A-83B 

Cleveland  Twist  Drill  Co 81 

Detroit  Twist  Drill  Co... Front  cover 

IngersoU    Milling    Machine    Co 22 

Kearney  &  Trecker  Co 6 

Krasberg    Mfg.    Co 180 

Morse  Twist  Drill  &  Mch.  Co 29 

National  Tool  Co 146 

National  Twist  Drill  &  Tool  Co...  77 

O.    K.    Tool    Holder    Co 209 

Pratt  &  Whitney  Co 5 

Standard    Tool    Co 51 

Tabor    Mfg.     Co 241 

Union  Twist  Drill  Co 39 

Walworth   Mfg.   Co 3 

Whitney    Mfg.    Co 152 

Wlndan    Tool    Co 257 

Cuttlner-off   Machines 

Armstrong-Blum    Mfg.    Co 207 

Hrown  &  Sharpe  Mfg.  Co 83A-83B 

Burr  &  Son,  J.   T 212 

Cochrane-Bly    Co 281 

Davis   Mch.    Tool    Co.,    Inc 185 

Earle    Gear   &   Mch.    Co 254 

Espen-Lucas  Mch.   Works 182 

Etna  Mch.  Co 217 

Fawcus    Machine    Co 197 

Gorton    Mch.    Co..    Geo irA 

Uurlbut,   Rogers  Mchy.  Co 200 

Newton  Mch.  Tool  Works,   Inc 57 

Nutter  &  Barnes  Co 233 

Peerless  Mch.  Co 284 

Pratt  &  Whitney  Co 5 

Sellers  &  Co.,   Inc.,   Wm 178 

Treadwell    Engineering   Co 210 

Vandyek    Churchill    Co 207 

Wcstern   Tool   &   Mfg.    Co 220 

Cnttini^-otT  Machines, 
Abrasive  Wheel 

Nutter  &  Barnes  Co 233 

Cuttln^-olI  Tools 

Armstrong    Bros.    Tool    Co 90 

Billings  &  Spencer  Co 201 

Cleveland  Twist  Drill  Co 31 

Gisholt    Mch.     Co 94-93 

O.   K.  Tool  Holder  Co 209 

Pratt  &  Whitney  Co 5 

Ready    Tool    Co H7 

Western  Tool  &  Mfg.   Co 220 

Cyclometers 

Veeder  Mfg.   Co 203 

Cylinder  Borers 

See  Boring  and  Drilling  Machines, 

Vertical. 
nemaKnetizers 

D    &    W    Fuse    Co 191 

Heald    Mch.    Co 46-47 

Die    Blocks 

Dyson   &   Sons.   Jos 201 

Nicholson    &    Co.,    W.    H 24U 

Die  Castings 

See    Castings,    Die   or   Die-molded. 

Die  Machines 

Anderson    Die   Machine   Co 140 

Dies,  Drop  Forglns 

Keller   Mech.    Eng.    Co 251 

Die  Sinkers 

Keller    Mech.    Eng.    Co 231 

Walcott    Lathe    Co 105 

Die  Sinkers,  Automatic 

Keller  Mech.   Eng.   Co 251 

Die  Slnldngr  Machines, 
Meelianlcal 

Keller  Mech.   Eng.   Co 251 

Dies,    Lettering   and    Em- 
bossing: 

Matthews  &  Co.,   Jns.   H 201 

Noble  &  Westbrook  Mfg.  Co 212 

Sehoder  &  Lombard  Stamp  &  Die 

„  Co.,    Inc 242 

Schwerdtle    Stamp    Co 257 

Dies,  Sheet  Metal,  Btc. 

Acklin  Stamping  Co 212 

Bliss  Co.,    E.    W 213 

Cleveland    Mch.    &    Mfg.    Co 213 

Columbus  Die.  Tool  &  Mch.  Co... 200 

Ferracute   Mch.    Co 217 

Geuder,    Paeschke    &   Frev    Co 256 

Krasberg  Mfg.  Co 130 

Lansing   Stamping   &   Tool   Co 232 

National  Engineering  &  Tool  Wks.233 

Nelson  Tool  Co.,    Inc 200 

Pratt  &  Whitney  Co 5 

Sloan  &  Chace  Mfg.  Co.,  Ltd 206 

Swaine   Mfg.    Co.,    P.    J 213 

Taft-Pelrce    Mfg.    Co 56 

Taylor-Shautz    Co !l93 

Waltham    Machine    Works !!l94 

Dies,  ThreadlnK,  Opening 

Bickford   Machine  Co 034 

ButterDeld   &   Co "'283 

Errington,    F.   A '"wi 

Foote-Burt    Co go 

Geometric   Tool   Co "  4-, 

Greenfield  Tap  &  Die  Corp ll'2'.113 

Ideal  Tool   &  Mfg.   Co 221 

Jones  &  Lamson  Mch.   Co. . .  .16-'l'7-5'' 

Landls   Mch.    Co.,    Inc 11 

Modern  Tool  Co 35 

Murchey  Mch.  &  Tool  Co !!!!lS5 

National-Acme  Mfg.  Co 285 

Pratt   &   Wliitney   Co 5 

Rickert-Shafcr   Co    '243 

Drafting    Machines 

Keuffel  &  Esser  Co 203 

Dran-inu'  Board.s  and  'Tables 

Almorth,   Gustav  A o.i^ 

Fritz     Mfg.     Co !!212 

Keuffel   &   Esser  Co 20;i 

New    Britain    Mch.    Co 82-63-180 

Drawing   Materials 

KeulTel  v%  Esser  Co 203 

Dratving  Pencils 

Dixon    CrucU>le   Co.   Jos 132 

Drill  Heads,  Multiple 

Haker    Bros i^n 

Barnes  Drill  Co.,    Inc 184 

Bansh   Mch.   Tool  Co g 

Covington  Multiple  Drill  Co 80 

Morse  Twist  Drill  A  Mch.  Co 29 

Foote-Burt  Co 80 

Garvin  Mch.   Co 137 


.National  Automfltle  Tool  Co 72 

Newman     Mfg.     Co 2»1' 

Itockford    Drilling   Mch.   Co 139 

Sellew    Mch.    Tool    Co 242 

Drill  Sockets 

Cleveland  Twist  Drill  Co 31 

Detroit  Twist  Drill  Co Front  cover 

National    Tool    Co 14.') 

National   Twist    Drill   &  Tool   Co..   77 

Scully-Jones    &    Co 190 

Standard  Tool  Co 51 

Union  Twist  Drill  Co 39 

Drill  Speeders 

Graham    Mfg.    Co 142 

Peter  Bros.   Mfg.    Co 191 

Drill  .Stands 

Cleveland  Twist  Drill  Co 31 

Morse  Twist  Drill  &  Mch.  Co 29 

New  Process  Twist  Drill  Co 280 

Standard  Tool  Co 51 

Drilling  Machines,  Bench 

Barnes  Co.,  W.  F.  &  John 08 

Buffalo   Steam    Pump    Co 225 

Canedy-Otto    Mfg.    Co 215 

Hisey-Wolf    Mch.    Co 158 

National  Automatic  Tool  Co 72 

Pratt  &  Whitney  Co 5 

Reed    Co..    Francis 208 

Reed-Prentice     Co.,     F.     E.     Heed 
Dept.  and  Prentice  Bros.  Dept.40-41 

Rockford    Drilling   Mch.   Co 139 

United  States  Electrical  Tool  Co...  37 
Drilling  Machines,  Boiler 

American  Tool   Works  Co 14-15 

Cincinnati    Bickford    Tool    Co... 26-27 

Foote-Burt     Co 80 

Reed-Prentice     Co.,     P.     E.     Reed 
Dept.  and  Prentice  Bros.  Dcpt.40-41 

Sellers    &    Co..    Inc..    Wm 178 

Drilling  Machines,  Electric, 
Portable 

Chicago   Pneumatic   Tool   Co 140 

Cincinnati    Electrical  Tool   Co 44 

Clark  Electric  Co.,  Inc..  Jas..  Jr..  1,59 

Hisey-Wolf     Mch.     Co 158 

Independent   Pneumatic   Tool   Co.. 179 

Nell  &  Smith  Elec.  Tool  Co 124 

Standard    Electric    Tool    Co 158 

Stow  Mfg.  Co 212 

United  States  Electrical  Tool  Co. .  37 

Van   Doro   Electric  Tool   Co 255 

Drilling   Machines,   Hori- 
zontal,  Duplex 

Garvin    Mch.    Co 137 

Drilling  Machines,  Multiple 
Spindle,  Adjustable 

Baush  Mch.  Tool  Co 8 

Fox  Mch.  Co 81 

National   Automatic  Tool  Co 72 

Pratt  &  Whitney  Co 5 

Drilling  Machines,  Multiple 
Spindle,  Adjustable,  Inde- 
pendent   Drill    Speeds 

National  Automatic  Tool  Co 72 

Drilling  Machines,  Multiple 
Spindle,   Horizontal 

Baush    Mch.    Tool    Co 8 

Moline  Tool  Co 136 

Drilling  Machines,  Multiple 
Spindle,  Turret 

National  Automatic  Tool  Co 72 

Newman   Mfg.    Co 242 

Quint,    A.    E 279 

Turner    Mch.    Co 252 

Drilling  Machines,  Multiple 
Spindle,  Vertical 

American    Tool    Works    Co 14-15 

Baker    Bros 136 

Barnes  Co.,   W.   P.   &  John 68 

Barnes  Drill  Co.,  Inc 184 

Cincinnati    Bickford    Tool    Co... 26-27 
Clark  Electric  Co.,   Inc.,  Jas.  Jr.. 159 

Colburn  Mch.   Tool  Co 238 

Foote-Burt   Co    80 

Posdick  Mch.  Tool  Co 238 

Garvin     Mch.     Co 137 

Harrington,      Son     &      Co.,      Inc., 

Edwin     173-235 

Henry  &  Wright  Mfg.   Co 235 

Leland-Glfford  Co 8 

Moline  Tool  Co 138 

National-Acme   Mfg.    Co 285 

National  Automatic  Tool  Co 72 

Newton  Mch.  Tool  Works,  Inc....  57 

Niles-ISement-Pond     Co 4-5 

Pratt   &  Whitney  Co 5 

Quint,   A.   E 279 

Reed    Co..    Francis 206 

Reed-Prentice     Co..     P.     E.     Reed 
Dept.  and  Prentice  Bros.  Dept.40-41 

Rockford    Drilling    Mch.    Co 139 

Sellers  &  Co..  Inc..  Wm 178 

Superior  Mch.  Tool  Co 228 

Taylor   &   Fcnn   Co 130 

Turner  Mch.   Co 252 

Drilling   Machines,  Pneu- 
matic 

Chicago  Pneumatic  Tool  Co 140 

Independent  Pneumatic  Tool   Co.. 179 

Inger.soU-liand    Co 179 

Drilling   Machines,  Radial 

American    Tool   Works   Co 14-15 

Canedy-Otto    Mfg.     Co 215 

Carlton  Mch.  Tool  Co... 124 

Cincinnati   Bickford  Tool   Co 26-27 

Dctrlck  &  Harvey  Mch.  Co 80 

Dreses  Mch.  Tool  Co 18 

Posdick   Mch.  Tool  Co 238 

Harrington.    Son   &   Co.,    Edwin, 

173-23.5 

Morris  Mch.  Tool  Co 74 

Mueller  Mch.  Tool  Co 234 

Newton   Mch.  Tool  Wks.,   Inc 57 

Niles-Boment-Pond     Oo 4-5 

Taylor   &    Fenn   Co 136 

Drilling  Machines,  Rail 

Colburn   Mch.   Tool   Co 236 

Foote-Hurt   Co 80 

Moline    Tool    Co 136 

Newton  Mch.  Tool  Wks.,  Inc B7 

Niles-Bement-Pond  Co 4-5 

Reed-Prentice    Co..     P.     E.     Reed 
Dept.  and  Prentice  Bros.  Dcpt.40-41 

Sellers  &  Co.,    Inc.,   Wm 178 

Taylor   &   Penn   Co 136 


Drilling    Machines,    Rock 

Inpersoll-Itand   Co 179 

Drilling  Machines,  Sensitive 
Albany    Hardware    Specialty   Mfg. 

Co 277 

American  Tool  Works  Co 14-15 

Barnes  Co..  W.  P.  i  Jobo 68 

Fox  Mch.  Co 81 

Henry  &  Wright  Mfg.  Co 235 

Leland-Glfford  Co 8 

Pratt  &  Whitney  Co 5 

Beed    Co.,    Francis 2(M 

Royersford   Foundry  A  Mch.  Co... 222 

Sibley    Mch.    Company 184 

Bipp  Machine  Co 285 

Taylor  &   Fenn  Co 136 

Drilling  Machines,  IpriKbt 
Allmny  Hdw.  Specialty  Mfg.  Co... 277 

Aurora  Tool  Works 277 

Baker    Bros 186 

Barnes  Co..  W.   F.  *  John «8 

Barnes   Drill   Co.,    Inc 184 

Beaman    &    Smith    Co 18-190 

Buffalo  Steam   Pump  Co 22S 

Canedy-Otto  Mfg.   Co 215 

Cincinnati    Bickford    Tool   Co 26-27 

Colburn  Mch.  Tool  Co 286 

Davis  Mch.  Tool  Co.,   Inc 185 

Fenn     Mfg.     Co 232 

Foote-Burt  Co 80 

FoBdick  Mch.   Tool  Co 238 

Garvin    Machine    Co 137 

Harrington,    Son    So    Co.,    Inc., 

Edivin      173-235 

Henry  Ic  Wright  Mfg.  Co 235 

Knight  Mchy.  Co.,  W.  B 184 

Leland-Gifford    Co 3 

Lindgren   Co.,    P.   W 256 

Moline    Tool    Co 186 

XllesBcment-Pond    Co 4-5 

Pratt  &  Whitney  Co 6 

Reed  Co.,   Francis 206 

Reed-Prentice     Co..     P.     E,     Reed 

Dept.  and  Prentice  Bros.  Dept.40-41 

Rockford  Drilling  Mch.  Co I3!l 

Rockford  Mch.  Tool  Co ISil 

Sellers    &   Co.,    Inc.,    Wm 178 

Sibley    Mch.    Company 184 

Snyder  &  .Son,   J.    E 3 

Superior   Mch.   Tool   Co 22S 

Taylor   &   Penn   Co 136 

Drilling    Machines,    "Wall 
Radial 

Canedy-Otto    Mfg.    Co 213 

Drills,   Bonding,  Track,  Etc. 

Rich    Tool    Co 220 

Drills,  Center 

Brown  &  Sharpe  Mfg.   Co 83A-83B 

Cleveland  Twist  Drill  Co.. Front  cover 

Morse  Twist  Drill  &  Mch.  Co 29 

National  Twist  Drill  &  Tool  Co. .  .   77 

Pratt  &  Whitney  Co 5 

Slocomb  Co..  J.  T 49 

Standard  Tool  Co 81 

Drills,  Ratchet 

Armstrong    Bros.    Tool    Co 90 

Billings  &  Spencer  Co 201 

Cleveland  Twist  Drill  Co 81 

Curtis   &    Curtis    Co 2IU 

Detroit    Twist    Drill    Co.. Front    cover 

Greene.    Tweed    &    Co 263 

National  Twist  Drill  &  Tool  Co. . .  77 

Pratt  &  Whitney  Co 5 

Reed  Co..   Francis 206 

Rich    Tool    Co 226 

Standard    Tool   Co 61 

Walworth    Mfg.    Co 8 

Whitman   &    Barnes  Mfg.   Co 200 

Drinking   Fountains 

Allen    Filter   Co 244 

Manufacturing   Equipment   &   Eng. 

Co 227 

Drinking  Water   Systems 

Allen    Filter   Co 244 

Manufacturing   Equipment  &  Eng. 

Co 227 

Dynamos 

C  &  C  Electric  &  Mfg.  Co 159 

Eck  Dynamo  &  Motor  Co 159 

General    Electric    Co 156-164 

Reliance   Elec.  &  Eng.   Co 158 

Sprague   Electric   Works 275 

Westinghouse  Electric  &  Mfg.  Co., 

165-194 
Electrical    Supplies 

General  Electric  Co 156-1&I 

Westinghouse  Electric  &  Mfg.  Co.. 

155-194 
Electric    Pyrometers,    Heat- 
ing Appliances,   Etc. 

Bristol    Co Inside    front    cover 

General  Electric  Co 156-164 

Hoskins    Mfg.    Co 225 

Elevators 

Albro-Clem    Elevator   Co 196 

Mathews   Gravity   Carrier   Co 176 

Emery  Wheels 
See  Grinding  Wheels. 
Emery  W'heel  Dressers 

AViraslve    Co    118 

American   Emery  Wheel  Works...   98 
Bridgeport    Safety    Emery    Wheel 

Co.,    Inc 124 

Calder.    George   H 124 

Desmond-Stephan    Mfg.    Co 124 

Reed    Mfg.    Co 200 

Safety  Emery  Wheel  Co 120 

Standard    Tool    Co 61 

Sterling  Grinding   Wheel  Oo 124 

VitriBed   Wheel   Co 125 

Western  Tool  &  Mfg.  Co 220 

Engines,   Steam 

Bethlehem   Steel    Co 224 

Buffalo    Steam    Pump   Co 225 

Engraving  Machines    ■ 

Gorton   Mch.   Co..   George 154 

Expanders,  Tube 

Nicholson  *  Co..  W.  H 240 

Watson-Stlllman    Co 216 

Eye    Protectors 

WlUson  &  Co..   Inc.,  T.  A 177 

Fans,    Exhaust,    Electric, 

Ventilating 
Buffalo  Steam   Pump   Co 223 
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High  Efficiency  and  Heavy  Overload  Capacity 

are  features  v/hich  maKe  Triumph  Motors  particularly 
advantageous  for  machine  tool  drive  purposes. 

TRIUMPH  ^%^:r^  MOTORS 

are  built  in  all  standard  sizes,  from  14  h.  p.  upwards,  and  with 
^,     speed  ratios  of  1  to  2,  1  to  3  and  1  to  4,  which  are  the  ratios  gen- 
f        erally  demanded  by  machine  tool  manufacturers. 

Let  UM  tell  you  more  about    Triumph  advantages. 

TRIUMPH    ELECTRIC    COMPANY 

CINCINNATI,   OHIO 


A  Quarter-Ton  Hoist 

for 

Lifting  and  Conveying 

Light  Work 

SOMETHING  NEW 


SPRAGUE  ELECTRIC  WORKS 

KAL   KLKCTHIC  COMPANY 

OKicei:  S27-S3I  W.  34th  St. 
New  York.  N.  Y. 

!»  in  all  Principal  Cities 


TUCKER  OIL  HOLE  COVERS 

stylo  D.      Are  UNod  un  iiiiylliiiiti  from  Mcdiouted        Stvi..  o 
I)o^  Gollara  (No  Joke)  to  ItaUlpHliipo 

and  any  meclianism  having  an  oil  hole 
loading  to  a  bearing.  Now  for  pickaxes 
and  shovels.  What's  that?  Sure,  look 
at  the  mechanical  pickaxe  and  shovel, 
the  excavator,  all  the  joints  to  be  oiled 
and  ijrotectod  from  dirt  and  grit.    Get  us? 

Styln  B. 


Style  D. 


Stylo  F. 


W.  M.  &  C.  F.  TUCKER,  Hartford,  Conn.,  U.S.A. 


FOREIGN     AGENTS: 


Two  Dollars 
Insure  This 
Man's  Sight 

He  is  safe  from 
Hying  steel  and 
abrasive  be- 
cause the  grind- 
er is  equipped 
with  a 

UNIVERSAL 
EYE 
GUARD 


Not  only  his  c>e;>  are  safe  but  also  those 
of  every  man  in  the  shop.  Pretty  cheap 
safety  insurance,  isn't  it?  And  you  pay 
only  one  premium.  The  first,  easily  at- 
tached, wears  a  lifetime  and  in  no  way 
interferes  with  the  work  or  tools.  Guards 
for  lathes  $3.50 ;  for  shapers  $3.00. 

THE  SAFETY  ENGINEERING  CO. 


1444  Schofield  Bldg. 


Cleveland,  Ohio 


"Westhaven"  O.K.  Pin  Driving  Punches 

Every  shop  should  be  equipped  and  every  mechanic  should  be  supplied 
with  these  "first  aids"  to  quick  repairs-  "Weethaven"  0.  K.  Punches 
for  driving  out  rivets,  pins  or  bolts.  They  are  necessities.  Well 
made,  strong,  durable  and  cost  less  than  those  made  in  your  own  shop. 


Choice  of  a»sorted 

sets,  or  sets  all  of  one 

size. 


Ask  about  our  other 
new  tools. 


FOK    SALE    GENERALLY  AT  HARDWARE  DEALERS 

The  West  Haven  Manufacturing  Company 

NEW  HAVEN,  CONNECTICl'T.  I  .  S.  A. 
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Kek   IJynauio  &  Motor  Co 159 

Gciicral    Electric    Co :58-164 

It.-llance   Blec.   &   Eng.    Co 158 

WistlDEhouse  Electric  &  Mfg.  Co. 

155-194 
Krrro    TnnK»ten 

Vanadium-Alloys   Steel    Co 181-249 

File   Handles 

Haumxacber,    Schlemmer   8c   Co....   89 

Osgood  Tool  Co.,  J.   L 241 

FIIeH 

American  Swiss   Kile  &  Tool  Co..   74 

Harnett  Co..   G.   &  H 277 

lilsBton  &  Bona,   Inc..  Henry 144 

Hammaclier,    Schlemmer  &   Co 89 

Hayes    File    Co 208 

Montgomery    &    Co 284 

Nilcholson     File     Co 34 

Kelchhelm  &  Co.,   E.   P 128 

Slmonds  Mfg.   Co.    (Fltchburg) 82 

Filing  Machines 

(•«cbrane-HIy     Co 281 

Waltbam    Mch.    Works 194 

Fillet  (Leather) 

Butler.    A.    O.,    Inc 204 

Graton  &   Knlgbt   Mfg.   Co Ill 

Flltern,    Drinkine    Water 

AlUm    Filter    Cto 244 

Flttlnga,    Steam,     Hydraulic, 

Kfe. 

Dart   .\lfg.    Co..    E.   M 146 

Hydraulic   I»rc88   Mfg.    Co 217 

Mitalwood    Mfg.    Co 236 

National    Tube    Co 153 

Walwortb     Mfg.     Co 3 

Wa  tson-SttUman     Co 216 

Flexible    Shaft    OntiltM, 

rortable 

Stow   Mfg.    Co 212 

Flexible    Shafts 

AUiioud    Mfg.    Co.,    T.    R 188 

Obicago  Flexible  Sbaft  Co 10 

Stow     Mfg.     Co 212 

Foreres 

Hillings    &    Spencer    Co 201 

HulTalo    Dental    Mfg.    Co 204 

Buffalo   Steam   l^umy    Co 225 

For^'in;^  Machines 

Acme    Macblnery    Co 283 

Ajiix     Mfg.     Co 91 

Beaudry   &   Co.,    Inc 208 

Bliss    Co..    E.    W 213 

National     Mcby.     Co 233 

Williams,    WWte    &    Co 139 

ForeinsN,   Drop 

Billings  &  Spencer  Co 201 

Eureka     Co 214 

Johnston    &    Jennings    Co 147 

Whitman  &  Barnes  Mfg.  Co 200 

Williams  &  Co.,   J.   U 78-79 

Wyman-Gordon  Co 192 

Forgines,    Iron   and   Steel 

Blum   &   Co..   Julius 244 

Camden  Forge  Co 245 

Dvson    &    Sons,    Jos 201 

Jolinston  &  Jennings  Co 147 

l,iard.     Wm.     E 244 

Machinery   Forging   Co 194-205 

Forgrln^s,   Vanadlani 
American  Vanadium   Co., 

Inside   front   cover 
Foriuin^    and     Bending    Ma- 

chinCN 

Balrd    Mch.     Co 212 

Bliss    Co..    E.    W 213 

Foundry    Furnishing'S 

Adama  Co 126 

IngersoII-Rand    Co 179 

New  Britain   Mch.   Co 62-63-186 

Western  Tool  &   Mfg.    Co 220 

Fnrnaces,  Annealing,   Hard- 

eningr    and    Teuiperiug- 

American  Gas  Furnace   Co 205 

Brown  &  Sbarpe  Mfg.   Co 83A-83B 

Chicago  Flexible  Sbaft  Co 10 

General  Electric    Co 156-164 

Gilbert   &    Barker    Mfg.    Co 262 

Hosklns     Mfg.      Co 225 

Itockwell  Co.,  W.  S 209 

Strong,    Carlisle    &    Hammond    Co.l63 
FuriinccM,   CaMe-hardeuins 

American   Gas  Furnace  Co 205 

Itri.un   &  Sharrie  Mfg.   Co 83A-83B 

CI, I,      •,,   1-1,  sil.Ic  Shaft  Co 10 

c;ill..  I       A     r.:,rkcr    Mfg.     Co 262 

Sli.ni/,    (  .i!ii-h-   &    Hammond    00.163 
I' II  I- nil  CVS,    lOIeetric 

General    Elcclrlc    Co 156-164 

Hosklns    Mfg.    Co 225 

Furnaces,    MeltluK- 

Anierican  Gas  Furnace  Co 205 

Obicago  Flexible  Shaft  Co 10 

Gilbert    &    Barker    Mfg.    Co 262 

Strong,   OarliRle  &   Hammond  Co.. 163 
Gages,  Dall 

Atlas    Ball    Co 143 

GuKes,  Recordiug,  Steam, 

Vacuum 

Bristol    Co Inside    front    cover 

Reliance   Gauge   Colunm    Co 175 

Gages,   Surface,   Depth,  Dial, 

Ktc. 

Advance   Tool   Co 265 

Brown  &  Sbarpe  Mfg.  Co 8aA-83B 

Carlson- Wenatrom    Co 104 

Cleveland    Twist    Drill    Co 31 

Greenlleld  Tap  &  Die  Corp 112-113 

Oronkvist    Drill    Chuck   Co 19 

Krasberg    Mfg.    Co 1,-iO 

Morse  Twist   Drill  Ic  Mch.   Co 29 

Pratt    &    Whitney    Co.s R 

Itogera    Wks.,    Inc..   John   M 116 

Slocomb    Co.,    J.    T 49 

Starrett    Co.,     L.    S 151 

Tatt-Peirce     Mfg.     Co B6 

Taylor-Shantz    Co 19.S 

TTnlon    Tool    Co 159 

Vincent    Steel    Process    Co 247 


Gaskets 

Eureka    Co 214 

Graton  &   Knight  Mfg.   Co Ill 

Greene,    Tweed    &    Co 263 

Gear  Cnttlnn  Machines, 

Bevel  (Generator  and 

Templet    I'laner) 

Bligram     Mcb.     Works 196 

Gieason   Works    Back   cover 

Gear   Cutting  Machines, 

Bevel  (Rotary  Cutter) 
Brown    &   Sbarpe   Mfg.    Co...83A.83B 

Flather   Mfg.    Co.,    E.    J 283 

Gould  &  Eberhardt 42 

Newark  Gear   Cutting   Mch.   Co...  192 

Wilton   Mch.    Co.,   D.   E 140 

Gear  Cutting  Machines, 

Helical  and  Spur  (Gear 

Shaper 

Fellows  Gear   Shaper   Ck) 70-71 

Gear  Cutting  Machines, 

Helical  and  Spur  (Hob) 

Adanui     Co 126 

Barber-Colman     Co 192 

Boston    Gear    Works 195 

Gould    &    Eberhardt    42 

Melsselbacb-Catuccl  Mfg.  &) 196 

Newark   Gear   Cutting   Mch.    Co... 192 
Gear  Cutting   Machines, 

Spur   (Rotary   Cutter) 

Brown   &  Sban>e   Mfg.   Co 83A-83B 

Flatber    Mfg.    Co.,    E.    J 283 

Gould    &    Eberhardt    42 

Newark  Gear  Cutting  Mch.  Co IB;; 

Newton  Mch.  Tool  Works,  Inc .'>7 

Waltbam    Mch.    Works 194 

Whiton   Mch.    Co.,    D.    E :..140 

Gear   Cutting   Machines, 

Worms   and   Worm 

Wheels    (Hob) 

Adams    Co 126 

Barber-Colman    Co 192 

Boston   Gear   Works 195 

(Jould    &    Eberhardt    42 

Melssclbach-CJatucci    Mfg.    Co 196 

Newark  Gear  Cutting  Mch.  (30....192 

Newton  Mch.  Tool  Works,  Inc 57 

Gears,    Cut 

Adams   Co 126 

Aibaugh-Dover     O 193 

Albro-Olem    Elevator   Co 196 

Bilgram   Machine  Works 196 

Boston    Gear   Works    195 

Brown  &  Sharpe  Mfg.  Co 83A-83B 

Brown    Co.,    A.   &   P 175 

Caldwell  &  Son  Co..  H.  W 146 

Oinolnnati    Gear    Co 197 

Crof oot    Geaj    Works,    Inc 196 

Cullman    Wheel    Co 175 

Davis,     Rodney     196 

Earie    Gear   &    Mch.    (3o 254 

Fawcus     Mch.     Co 197 

Fellows  Gear  Shaper   (^ 70-71 

Flather   Mfg.    Co.,    E.    J 283 

PootB  Bros.  <}car  &  M.  (3o 198 

General    Electric    Co 156-164 

Gieason   Works    Back   cover 

Grant    Gear   Works,    Inc 196 

Hindley   Gear   Co 198 

Horsburgh    &    Scott    Co 193 

Melsel   Press    Mfg.    Co 197 

Melsselbacb-Catuccl    Mfg.    Co 196 

Newark  Gear  Cutting  Mcb.  Co 192 

New   Process   Gear    Ck>rporation. 

198-199 
Northern     Engineering     Works...,  171 

Nuttall    Co.,    R.    D 261 

Philadelphia    Gear    Works 197 

Poole   Engineering  &    Mcli.    Co 193 

Slmonds   Mfg.    Co.    (Pittsburgh) ..  .197 

Van    Dom    &   Dutton   Ck) 185 

Westinghouse    Elec.    &  Mfg.    Co., 

155-194 
Gears,   Double    Helical   Cat 

Earle  Gear  &  Mch.  Co 2.54 

Fawcus    Mch.     Ck> 197 

Gears,  Fabroll 

General  Electric  Co 156-164 

Gears,   Molded 

Brown   C!o.,    A.  &  F 175 

Caldwell    &   Son    Co.,    H.    W 146 

Crofoot    Gear    Works,    Inc 196 

FrankUn    Mfg.    Co 261 

Horaburgh    &    Scott    Co 103 

Parker   White    Metal  &    Mch.    Co., 

174-2,16 

Philadelphia    Gear    Works 197 

Poole   Engineering   &    Mch.    Co 193 

Van  Dorn  &  Dutton  C!o 195 

Gears,   Rawhide 

Boston    Gear    Works 195 

Brown    Co.,    A.    &    F 175 

OMcago     Rawhide     Mfg.     (3o 277 

Crofoot    Gear     Works,     Inc 196 

Rarle    Gear   &    Mch.    Co 2.'i4 

Fawcus  Mch.  Co 197 

Footc  Bros.  Gear  &  M.  Co 198 

Grant    Gear    Works,    Inc 196 

Horsburgh    &    Scott    Co 193 

Melsel   Press   Mfg.    Co 197 

New    Process    Gear   (>>rp 198-199 

Nuttall    &).,    U.    » 281 

Philadelphia    Gear    Works 197 

Van  Dom  &  Dutton   Cto 185 

Gears,  \Vorm 

Albaugh-Dover    Co 193 

Albro-Olem    Elevator    O) 196 

Baush  Mcb.  Tool  Co 8 

Boston  {}*ar  Works   lOS 

Brown   Co.,    A.   &   F 175 

Brown  &  Sharpe  Mfg.  Oo 83A-83B 

Cincinnati   Gear  Co 197 

Crofoot  Gear  Works,    Inc 196 

Earle   Gear  &  Mch.   Co 254 

Pawcns    Mch.    Oo 197 

Foote  Bros.  Gear  &  M.  Co 198 

Hindley     Gear     Co 198 

Horsburgh    &    Scott    Co 193 

Melsel    Press   Mfg.    Co 197 

Newark    Gear    Cutting    Mch.    C10..192 

Nuttall   Co..    B.    D 201 

Philadelphia    Gear    Works 197 

Poole  Engineering  &  Mch.  Co 198 

Van    Dorn    &   Dutton    0 195 


Gear    Teeth    Rounders 

Ingle     Machine     Co 284 

I>cBlond   Mch.   Tool   Co..    R.    K....   21 
Gear  Testing  Machinery 

Adams    Co 120 

GleasoD    Works    Back    cover 

Morse  Twist  Drill  &  Mch.  Co 29 

Generators,  Electric 

C  4  C  Electric  &  Mfg.  Co 159 

General    Electric    Co 156-164 

Reliance   Elec.   &  Eng.   Co 158 

Sprague    Electric    Works 275 

Triumph    Electric   Co 275 

Generators,  Gas 

American    Gas    Furnace    Co 205 

International    Oxygen    Co 103 

Gibs    and    Keys    for    Con- 
necting   Rods 

Moltrup  Steel  Products  Co 202 

Goggles,    Safety 

Wlllson   &   (3o.,    Inc.,   T.   A 177 

Grinding  Machines,  Bencli 

Athol   Mch.    Co 227 

Bridgeport    Safety     Emery    Wheel 

Co.,    Inc 124 

Builders     Iron     Foundry 279 

C    &   O    Electric   &   Mfg.    Co 159 

Cincinnati  Elec.   Tool  Co 44 

Diamond   Mch.    Co 97 

Eck    Dynamo    ft   Motor   Co 1.59 

Forbes    &    Myers 124 

Hardinge  Bros.,    luc 283 

Hisey-Wolf    Mch.    Co 158 

New   Britain   Mch.   Co 62-63-186 

Ransom   Mfg.    Co 116 

Hivett  Lathe  &  Grinder  Co., 

Inside   back   cover 

Standard    Electric    Tool    Ck> 158 

Walker   Co..    O.    S 281 

Worcester  Pattern   &  Model  O0...25O 
Grinding  Machines,  Center 

Cincinnati    Elec.    Tool   Oo 44 

Diamond   Mch.    Co 97 

Standard    Elec.    Tool    Co 158 

Trump   Bros.   Mch.   Co 190 

United  States  Electrical  Tool  Co..  37 

Wilmarth    &   Morman    Co 117 

Grinding    Machines,    Chuck- 
ing 

Bryant  Chucking  Grinder  Co 124 

Grinding   Machines,    Cutter 

Becker   Milling    Mch.    Co 54-55 

Bridgeport    Safety     Emery     Wheel 

Co.,    Inc 124 

Brown  &  Sharpe  Mfg.  Co 83A-83B 

Cincinnati     Milling     Mch.     Co....   85 

Garvin    Machine    Co 137 

Gould  &  Eberhardt    42 

Greenfield     Machine     Co 120 

IngersoU    MilUng    Machine    Ck) 22 

LeBlond  Mch.   Tool  Co..   B.   K 21 

Modern    Tool    Co 35 

Norton     Grinding     Co 115 

Nutter    &    Barnes   Co 253 

Oesterlein    Mch.    Co 231 

Pratt    &     Whitney     Co 5 

Bivett    Lathe    &    Grinder    Co., 

Inside    back    cover 

Union    Twist    Drill    Co 39 

United   States   Electrical   Tool   Co.  37 

Waltbam     Mch.      Works 194 

Wells   &   Son    Co..    F.    E 122-244 

Wilmarth    &   Morman    Co 117 

Grinding   Machines,   Cylin- 
drical. Plain 

Brown  &  Sharpe  Mfg.   Co 83A-83B 

Greenfield     Machine     Co 120 

Landis    Tool    Co 114 

Modern    Tool    Co 35 

Morse    Twist    Drill    &    Mch.    Co..   29 

Norton    Grinding    Co 115 

Pratt    &    Whitney    Co 5 

Grinding   Machines,  Cylin- 
drical, Universal 

Brown  &  Sharpe  Mfg.   Co 83A-83B 

Greenfield     Mch.     Co 120 

Landis     Tool     Co 114 

Modern    Tool    Co 35 

Pratt    &    Whitney    (^o 5 

Thompson    Grinder    Co 125 

Grinding  Machines,  Disc 

Besly    &   Co..    Chas.    H 119 

Bickford    Mch.     Co 254 

Bridgeport    Safety     Emery    Wheel 

Co.,     Inc 124 

Diamond    Machine    Oo 97 

Gardner    Mch.    Oo 99 

Norton    Co 121 

Hansom    Mfg.    Co 116 

Rowbottom  Machine  Co 257 

Safety    Emery    Wheel    Co 120 

Sellew    Mch.    Tool    Ck) 242 

Grinding   Machines,   Drill 
Bridgeport    Safety    Emery     Wheel 

Co.,    Inc 124 

Heald   Machine  Co 46-47 

Morse   Twist    Drill    &  Mch.    Co 29 

Safety     Emery     Wheel     Co 120 

Sellers    &    Co..    In..,    Wm 178 

Standard    T..cil    Co 51 

Sterling    Griding    Wheel    Co 124 

United  States   Elec.   T.Hd  Co 37 

W'ilmarth    &    Morman    Co 117 

Grinding    Machines,    I21ec- 
trlc.  Portable 

Chicago    Pneumatic   Tool   Co 140 

Cincinnati    Elec.    Tool   Oo 44 

Clark  Electric  Co.,  Inc.,  Jas.  Jr.. 159 

Diamond   Machine  Co 97 

Dillon    Electric    Oo 125 

Forbes    &    Myers 124 

General  Electric  Co 156-1(M 

Hise.v-Wolf     Mch.     Co 158 

Independent    Pneumatic   Tool   Co..  179 

Nell  &  Smith   Elec.   Tool  Co 124 

Ransom    Mfg.    Co lUi 

Standard    Electric    Tool    Co 15S 

Stow  Mfg.   Co 212 

United  States  Electrical  Tool  Co.  37 

Van    Dorn   Electric  Tool  Oo 255 

Wisconsin    Elec.    Co 157 

Worcester   Pattern    &    Model    Co.. 256 
Grinding  Maclilnes,  Internal 
Bridgeport    Safety     Emery    Wheel 
Co.,   Inc 124 


Brown  &  Sharpe  Mfg.  Co 83A-83B 

Bryant   Chucking    Grinder   Co 124 

ClnclnnaU    Elec.    Tool    Co 44 

Greenfield    Mch.    Co 120 

Heald  Machine  Co 4»-47 

Landis   Tool   Co 114 

Liosiag   SUmplng   Ic   Tool   00....2S5 

Modem  Tool  C<i 85 

Kivett  Lathe  &  Grinder  Co., 

Inside  back  cover 

SterUng   Grinding    Wheel   Co 124 

United   SUtes   Electrical   Tool   Oo.  37 

Van    Norman    Mch.    Tool    Co 43 

Grinding  Machines,   Knife 
Bridgeport    Safely     Emery    Wheel 

Co..   Inc 124 

Diamond   Mch.    Co 97 

Norton    Grinding   Oo 115 

Rowbottom    Mch.    Co 257 

Safety    Emery    Wheel   Oo 120 

Worcester    Pattern    &    Model    C0..2S6 
Grinding  Machines,  Motor 

Driven,  >on-portable 

Dillon    Elec.     Co 125 

Hansom   Mfg.    Co 116 

Grinding  Machines,  Multiple 

Spindle 

Bryant  Chu.  king  Grinder  Cc.      124 

Grinding  Machines,  l*ipe 

Threading  Dies 

BIgnall    Si    Keeler    Mch.    Wks 211 

Landis  Mch.  Co.,   Inc 11 

National    Machinery   &> 233 

Grinding  Machines,  Piston 

Ring 

Heald   Machine   Co 46-47 

Walker    Co.,    O.    S 281 

Grinding    Machines,    Rotary 

Surface 
Bridgeport    Safety     Emery     Wheel 

Co.,   Inc 124 

Heald    Machine    Co 46-47 

Persons-Arter    Mch.    0 116 

Walker   Co.,    O.    S 281 

Grinding   Machines,   Surface 

Blake    &    Johnson    Co 117 

Blanchard    Machine    Co 122 

Brown  &  Sharpe  Mfg.  Co 83A-83B 

Cleveland    Automatic   Mch.    Co 58 

Diamond    Machine    Co 97 

Garvin     Machine     Co 137 

Heald   Machine   Co 46-J7 

Norton    Grinding    Co ll.'> 

Pratt   &   Whitney   Co 5 

Rowbottom     Machine     Co 257 

Walker    Co..    O,    S 281 

Wilmarth  &  Morman  Oo 47 

Grinding  Machines,  Simplex 

Surface 

Walls  Tool  Co..  T.   P 238 

Grinding  Slachines,  Duplex 

Surface 

WaUs  Tool  Co..  T.   P 258 

Grinding    .Machines,    Tool 

and  Cutter 

Armstrong    Bros.    Tool    (^ 90 

Baird   Mch.    Co 212 

Barnes   (>)..    W.    F.    i   John 68 

Blake   &   Johnson    Co 117 

Blount  Co.,   J.   G 125 

Bridgeport    Safety    Emery    Wheel 

Co..    Inc 124 

Brown  &  Sharpe  Mfg.   Co 83A-83B 

Cinciimati    Elec.    Tool    Ck> 44 

Cincinnati    Milling    Mch.    Oo 85 

Cleveland    Automatic    Mch.    Co 58 

Diamond    Mch.    Oo 97 

Forbes  &  Myers   124 

Gisholt   Mch.    Co 94-95 

Grant  Mfg.  A  Mch.  Co 238 

Greenfield    Mch.     Co 120 

Heald  Machine  Co 46-47 

Landis  Tool  Co 114 

LcBlond  Mch.   Tool  Co.,    R.   K 21 

Meisselbach-Catucci    Mfg.    Co 196 

Modern    Tool    Co \{  SH 

Morse  Twist   Drill  &  Mch.   Co 29 

Newark    Gear    Cutting    Mch.    Co..  192 

Notion   Grinding  Co 115 

Nntter    &    Barnes    Oo 253 

Oesterlein  Mch.  Co.  231 

Pratt  &  Whitney  Oo 5 

Ransom    Mfg.    Co 116 

Rlvett  Lathe  &  Grinder  Co.. 

Inside  back  cover 

Rockford    Drilling    Mch.    Co 139 

Safety  Emery  Wheel  Co 120 

Sellers  &   Co.,    Inc.,    Wm 178 

Standard     Tool     Co 61 

Tabor    Mfg.    Co 241 

tJnited  States  Elec.   Tool  Co 37 

Vandyck   Churchill    Co 207 

Vitrified    WTieel    Co 125 

Walker    Co.,    O.    S 281 

Wells   &   Son    Co.,    F.    E 122-244 

Whitney    Mfg.    Co 152 

Wilmarth    &    Morman    Co 117 

Wisconsin    Elec.    Co 157 

Worcester    Pattern    &    Model    Co.. 256 
Grinding    Machines,    I  ni- 

versal.  Lathe  and  Planer 

Tools 

Gisholt    Mch.    (>) 94-95 

Grinding  Wheels 

Abrasive    Co 118 

American    Emery    WTieel    Wks....   98 
Bridgeport    Safety     Emery    Wheel 

Co.,     Inc 124 

Carbonindnm  Co 123 

Detroit    Grinding    Wheel    Co 117 

Forbes  &  Myers   124 

Norton  Co 121 

Safety    Emery    Wheel    Co 120 

Springfield    Grinding    Co 36 

Sterling     Grinding     Wheel     Co-.  ...124 

Vitrified    Wheel    Co 125 

Gun  Barrel  Machinery 

Diamond    Mch.    Co 97 

Pratt    &    Whitney    Co 5 

Reed-Prentlce     Co.,     F.     E.     Reed 

Dept.  and  Prentice  Bros.  Dept. 40-41 
Hammers,  Air 

Nazel    Engineering    Wks 215 

Hammers,   Copper 

Eureka  Co 214 
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BLACK  DIAMOND  FILE  WORKS 


ESTABLISHED  1863 

Twelve  Medals  of 

Award  at 

INTERNATIONAL 

Expositions 


INCORPORATED  1895 


Special  Grand  Prize 

GOLD  MEDAL 

Atlanta,  1895 


Copy  of  Cat«loaur  will  he  irnt  free  to  any  itit^rcslpd    File  Vta  upon  ■ppticatKA 

G.  &  H.  BARNETT  COMPANY 

Owned  and  Operated  by   Nicholson   File  Company 


Philadelphia,  Pa. 


One  of  the  Best  All 

Around  Drill  Presses 

on  the  Market 

There  are  few  tool  rooms  where 
the  Albany  High  Speed  Tool 
Room  Drill  would  not  fill  a  real 
need.  The  spindle  can  be  started 
and  stopped  almost  instantly;  a 
wide  range  of  spindle  speeds  is 
quickly  obtainable;  drills  can  be 
changed  rapidly;  and  a  microm- 
eter depth  gauge  on  the  spindle 
shows  exact  drilling  depth.  Let 
us  tell  you  more  about  this 
unique  machine. 


This  cut  shows 
the  speed  chang- 
ing device  and 
Index  plate 
which  not  only 
gives  spindle 
speeds  but  also 
the  correct  drill 
speeds  for  vari- 
ous metals. 

Albany 

Hardware 

Specialty 

Mfg.  Co. 

Albany  Wi*. 


"MILFORD"  HACK  SAW  BLADES 


'r:GoBi/TfieNanw" 

The  HENRY  G.THOMPSON  &  SON  CO..  New  Havon.  Conn 


"Chicago  Rawhide"  Pinions 

Standard  of  the  World 

Our  new  112-page  Catalogue,  MKCH.WICAL 
LEATHIMl  GOODS,  is  now  ready  for  distribu- 
tion.    Sent  only  upon  requost.    Write  fur  <'()py. 

THE  CHICAGO  RAWHIDE  MANUFACTURING  CO. 

1301  EUton  Avenue  CHICAGO,  ILL. 


Aurora  High  Speed 

Drilling 

Machines 

are  the  machines  to  in- 
stall for  fast,  accurate 
drilling.  They  have  the 
strength  and  rigidity  to 
stand  continuous  opera- 
tion, are  convenient  to 
handle  and  economical  to 
use.  Built  with  heavy 
well  ribbed  base  and  col- 
umn; column,  spindle  and 
all  shafts  ground  to  size; 
adjustable  table;  indi- 
cated feed,  changeable 
while  machine  is  run- 
ning; baclc  gears  and 
automatic  stop  are 
.special  features.  ^^ 

"Aurora"  Ma-        ^ 
chines  are  as  good 
in   action   as  they 
are  on  paper.  May 
we  show  you? 

lllltllKllllllllltllUIIIIItlllt 

Choice  of  II 
sizes.  Write 
for     catalog. 

The  Aurora  Tool  Works 

Aurora,    Indiana,    U.  S.  A. 


You  should  buy  this 

UNION  mS^v 

and  stop  the  nuisance  of 
lost  tools.  Has  a  place  for 
every  tool — you  know  Im- 
mediately if  one  is  mislaid 
or  borrowed. 

Wri««>   for  (hir 
Cataliii^  niui  Priros 

if  we  have  no  dealer  near  you- 
(let  our  special  otfrr. 

UNION  TOOL  CHEST  WORKS 


10  RAILROAD  ST. 


ROCHESTER.  N.  Y. 


Buih  ci  tcJmrd 


p^in  o»  quartn- 
rd  o«k.  alio 
UnKrrrttr     ctw- 

•BO'tl,  pntrcuy 
6nrd     dnwcn; 
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Hammera,  Drop 

BllllngB    &    Spencer    Co 201 

miHs    Co..    E.    W 213 

Chnmbernburg   Bag.   Co 208 

Minor   &    Peck   Mfg.   Co 208 

NllcH-Bemcnt-Pond   Co 4-5 

wmiiimB,    White    &    Co 139 

Haniniern,  Pneantatlc 
InJcpcndent   Pneumatic   Tool   Co.. 179 

IngeruoU-Kand   Co 179 

IIainni<-ra,  Power 

Beaudry   &  Co..    Ine 208 

Bradley  &  Son,   0.  C 208 

Dienelt   &    Eisenhardt.    Inc -..208 

Mayer  Bros.   Co 209 

Nnzel    EnKlneerlng    Wk8 .il5 

WeBt    Tire    Setter    Co 214 

Wllllanw,    White  &  Co 139 

Haiunicra,  Steam 

Chamborsburg    Engineering   Co 208 

Morgan    Engineering    Co 268 

Nllcs-Bemcnt-Pond    Co 4-5 

Sellers  &  Co..   Inc.,  Wm 178 

Vandyck  Churchill  Co 207 

Handlt'H,    Machine   and   Tool 

Cincinnati    Bull   Crunk    Co 206 

Hanefi-d,  Sliaftins 
Bridgeport    Safety     Emery    Wheel 

Co.,     Inc 124 

Brown  &  Sharpc  Mfg.  Co.   ..83A-83B 

Brown   Co..    A.   &   F 175 

H'afnir    Bearing    Co 246 

Hcss-Bright  Mfg.  Co 129 

Llnk-Bclt   Co 189 

New  Departure  Mfg.  Co 178 

Koyersford    Edry.    &   Mch.    Co 222 

Sellers    &    Co.,    Inc.,    Wm 178 

S  K  F  Ball  Bearing  Co 67 

Standanl    Pressed    Steel    Co 93 

Wood   Sons  Co.,   T.    B 273 

Ilurdness    Testlns    Instrn- 

nipiits 

IIolz.     Herman    A 260 

Shore     Instrument     &     Mfg.     Co., 

Inc 192 

Heaters,  Feed  W^ater 

Stewart    Heater    Co 204 

Headne    and    Ventllatlngr 

Aiiiiiiratns 

Butfulo   Steam    Pump   Co 225 

Houghton    &    Co.,    B.    P 69 

Heat  Treatment 

Vincent   Steel  Process  Co 247 

Ilobhine    Machines 

See    Gear    Cutting    Machines,    Helical 

and  Spur   (Hob),  and  Gear  Cutting 

Machines.       Worms       and       Worm 

Wheels    (Hob). 
Hobs 

Adams    Co 126 

Barber-Colman  Co 192 

Brown  &  Sharpe  Mfg.  Co 83A-83B 

Gould  &  Bberhardt 42 

Melsselbach-Catuccl     Mfg.     Co 196 

Union  Twist   Drill   Co 39 

Hoisting  and  Conveying 

Machinery 

Caldwell   &  Son   Co.,    H.   W 146 

Case   Crane  &  Engineering  Co 170 

Link-Belt   Co 169 

Manning,   Maxwell  &  Moore,   Inc., 

174-180 

Northern  Engineering  Works 171 

Wright    Mfg.    Co 172 

Yale  &  Towne  Mfg.  Co 221 

Hoists,   Air 

IngersoU-Band    Co 179 

Northern    Engineering    Works 171 

Hoists,  Chain,  Btc. 

Box    &    Co.,    Alfred     173 

Case  Crane  &  Engineering   Co 170 

Ford   Chain   Block   &  Mfg.   Co 171 

Harrington,     Son     &     Co.,     Inc., 

Edwin      173-235 

Mason  &  Co.,   Volney  W.,   Inc 174 

Wright  Mfg.  Co 172 

Tale  &  Towne  Mfg.   Co 221 

Hoists,  ISIectrlc 

Box    &    Co.,    Alfred    173 

Case  Crane  &  Engineering  Co 170 

Chicago   Pneumatic   Tool   Co 140 

Northern     Engineering    Works....  171 

Sprague    Electric    Works 275 

Toledo   Bridge   &  Crane   Co 173 

Westlughouse  Elec.   &  Mfg.   Co., 

155-194 

Tale  &  Towne  Mfg.  Co 221 

ifolNlN.    IMirnmutic 

Qase  Crane  &   Engineering  Co 170 

lliuago    I'ucumatii:    Tool    Co 14U 

Curtis    Pneumati<-    Mchy.    Co 174 

IngersoU-Kand  Co 17!) 

Northern  Engineering  Works 171 

Hoists,  Portable 

Canton   Fdry.  &  Mch.  Co 173 

Jeuckes    Mch.    Co.,    Ltd 127 

Horses,  Steel 

Prasse  &  Co.,   Inc.,  Peter  A 202 

Hydraulic   Machinery  and 

Tools 

Bethlehem   Stool   Co 224 

Chamborsburg  Bng.  Co 208 

Hydraulic  Press  Mfg.  Co 217 

Lombard   Governor   Co 44 

Metalwood  Mfg.  Co 236 

Wntson-Stillmuu  Co 216 

William,    White    &    Co 139 

Indicators,   Speed 

Brown  &  Sharpo  Mfg.  Co 83A-83B 

Grant   Mfg.    &  Mch.    Co 238 

Greene,  Tweed  &  Co 203 

Johnson   &   Miller    116 

Starrett    Co.,    L.    S 131 

Veeder  Mfg.   Co 203 

Indicators,  Tost 

Brown  &  Sharpe  Mfg.  Co 83A-83B 

Johnson  &  Miller  116 

Norton    Grinding    Co 115 

Starrett   Co.,    L.    S 151 

Injectors,   Steam 

Sellers  &  Co.,   Inc.,  Wm 178 

Walworth  Mfg.  Co 3 


Jacks,  Hydraulic 

Dienelt  &   Elsenbardt,   Inc 208 

Watuon-Stiiiman    Co 210 

Jacks,  Planer 

Armstrong  Bros.  Tool  Co 90 

Jit^H  and  Fixtures 

Becker   Milling   Mch.    Co 54-55 

Carlson-Wenstrom  Co 104 

Columbus   Die,    Tool   &  Mch.    Co.. 200 

Gronkvist   Drill   Chuck    Co 19 

Krasberg    Mfg.    Co 180 

Lansing   Stamping    &   Tool    Co 232 

National  Engineering  &  Tool  Wk«.2S3 

Nelson   Tool   Co.,    Inc 200 

Taft-Pelrce    Mfg.    Co liO 

Taylor-Shantj   Co 198 

Wlndau   Tool   Co 257 

Key  Seaters 

Baker    Bros 186 

Burr    &    Son,    J.    T 212 

Davis  Machine  Tool  Co.,   Inc 185 

Mitts    &    Merrill    28 

Morton  Mfg.  Co 229 

Niles-Bement-Pond    Co 4-5 

Whitney   Mfg.   Co 152 

Keys,  Machine 

Leard,     Wm.      K 244 

Moltrup    Steel    Products    Co 202 

.Morton  Mfg.  Co 229 

Standard  Gauge  Steel  Co 20O 

Whitney   Mfg.    Co 152 

Williams  &  Co.,  J.  H 78-79 

Knives,  Machine 

Coes    Wrench    Co 240 

Disston   &  Sons.    Inc.,   Henry 144 

Simonds  Mfg.  Co.    (Fitchburg) 82 

Knurl  Holders 

Graham   Mfg.   Co 142 

Pratt    &    Whitney    Co 5 

lyanip  Brackets,  Guards,  Etc. 

McCrosky    Reamer   Co 128 

Newman     Mfg.     Co 242 

I.,amps,  Blectrlc 

Edison     Lamp     Works 134 

General  Electric  Co 156-164 

Westlughouse     Lamp     Co 103 

Lathe  and   Planer  Tools 

Armstrong     Bros.     Tool    Co 90 

Billings    Sc   Spencer   Co 201 

Chard     Lathe    Co 183 

Cleveland    Twist    Drill    Co 31 

Gisholt   Mch.    Co 94-95 

LeBlond  Mch.  Tool  Co.,   B.  K 21 

McCrosky  Reamer  Co 128 

(>.    K.    Tool   Holder   Co 209 

Pratt    &    Whitney    Co 5 

Ready   Tool    Co 117 

Thompson  &  Son  Co..  Henry  G 277 

West  Haven  Mfg.   Co 275 

Western  Tool  &  Mfg.  Co 220 

Williams  &  Co.,  J.  H 78-79 

Lathe   Attachments 

American    Tool    Works    Co 14-15 

Barnes   Co..    W.    P.    &  John 6S 

Barnes    Drill    Co..    Ine 184 

Boye  &  Emmes  Mch.  Tool  Co 256 

Bradford    Mch.    Tool    Co 9 

Bridgeford   Mch.  Tool  Wks 75 

Curroll-Jamieson    Mch.    Tool    Co.  .232 

Champion  Tool  Works  Co 200 

Cincinnati   Iron  and  Steel  Co 253 

Davis   Machine  Tool   Co.,    Inc 185 

Diamond    Mch.    Co 97 

Fitchburg    Mch.     Works 33 

Flather    &    Co.,    Inc 138 

Garvin    Machine    Co 137 

Greaves-Klusman    Tool    Co 24 

Harrington,      Son     &      Co.,      Inc., 

Edwin     173-235 

Hendey    Mch.     Co 271 

LeBlond  Mch.  Tool  Co.,   R.   K 21 

Lodge  &  Shipley  Mch.  Tool  Co 7 

Manning,   Maxwell  &  Moore,   Inc., 

174-180 

Mueller  Mch.   Tool  Co 234 

Xewmafl    Mfg.    Co 242 

NIlHs-Bfni.TU-Pond    Co 4-5 

rmll    ,V    Wliitney    Co 6 

li'-^'H  I'lvniirr     Co.,     F.     B.     Reed 

1'^  lit.  ,iimI  I'r.'utice   Bros.  Dept. 40-41 
Itiv.it   ],:iil]o  &  Grinder  Co., 

Inside   back    cover 

Rockford    Tool    Co 256 

Sellers   &   Co.,    Inc.,    Wm 178 

Seneca  Falls  Mfg.   Co 181 

Springfield    Mch.    Tool    Co 63 

Vandyck    Churchill    Co 207 

Willard    Machine    &    Tool    Co 184 

Lathe  Dogs 

Armstrong    Bros.    Tool    Co 90 

Billings  &  Spencer  Co 201 

Hammacher,   Schlemmer  &  Co. ...  89 

Ready  Tool  Co 117 

Underwood  &  Co.,   H.   B 239 

Western  Tool  &  Mfg.  Co 220 

Williams  &  Co.,   J.    H 78-70 

Lathes,  Automatic 

Gisholt    Mch.    Co 94-95 

Jones  &  Lanison  Mch.   Co 16-17-52 

Lombard    Governor   Co 44 

Potter   &  Johnston   Mch.   Co 76 

Reed-Prontioc     Co..     P.     K.     Reed 

Dopt.  and  Prentice   Bros.  Dept. 40-41 
Lathes,    Automatic    Screws 

ThreadlUK 

Automatic  Machine  Co 139 

Lathes.  Axle 

Hridgoford    Mch.    Tool    Works 75 

Manning,   Maxwell  &  Moor«,   Inc., 

174-180 

Niles-Bement-Pond    Co 4-5 

Sellers  &  Co.,  Inc.,  Wm 178 

Lathes,  Band  Grooving 

Jonckes    Mch.    Co.,    Ltd 127 

Lathes,  Bench 

Dalton    Mcli.    Co.,    Inc 188 

Diamond    Mih.    Co 97 

Elgin  Tool  Works   256 

Hnrdinge  Bros..   Inc 283 

lljorth    Lathe    &   Tool   Co 176 

Pratt  &  Whitney  Co B 

RIvett  Lathe  &  Grinder  Co., 

Inside  back'  cover 

Seneca    Falls    Mfg.    Co 181 

Sloan  &  Chace  Mfg.  Co.,  Ltd 200 


Stark   Tool   Co 257 

Van    Norman   Mch.    Tool   Co 43 

Waltham  Mch.   Works   194 

WeUa    &   Sou   Co.,    F.    E 122-244 

Lathes,  Boring 

Gisholt    Mch.    Co 94-95 

Harrington,      Son      &      Co.,      Inc., 

Edwin     173-235 

Sellers    &    Co.,    Inc..    Wm 178 

Lathes,  Brass 

Acme  Machine  Tool  Co 25 

Bardons  &  Oliver    38 

Brown  &  Sharpe  Mfg.  Co 83A-83B 

Diamond     Mch.     Co 97 

Dreses   Mch.    Tool   Co 18 

Garvin     Machine    Co 137 

Springfield    Mch.    Tool    Co 53 

Warner  &  Swasey   Co 61 

Lathes,  Car  IVheel 
Manning,   Maxwell  &  Moore,   Inc., 

174-180 

Nlles-Beraent-Pond     Co 4-5 

Sellers    &    Co.,    Inc.,    Wm 178 

Lathes,  Crankshaft 

American    Tool    Wks.    Co 14-15 

LeBlond  Mch.  Tool  Co..  R.  K 21 

Lodge   &   Shipley   Mch.   Tool   Co. .     7 

Niles-Bement-Pond     Co 4-5 

Lathes,   Engine 

American    Tool    Wks.    Co 14-15 

Barnes   Co.,    W.    F.    A  John 68 

Barnes   Drill  Co.,    Inc 184 

Boye    &    Emmes   Mch.    Tool   Co... 256 

Bradford    Mch.    Tool    Co 9 

Bridgeford    Mch.    Tool    Works 75 

Buffalo  Contractors*   Plant  Corpor- 
ation   181 

Carroil-Jamieson    Mch.    Tool    Co.. 232 

Champion  Tool  Works  Oo 206 

Chard    Lathe    Co 183 

Cincinnati   Iron  and  Steel  Co 253 

Cincinnati   Lathe  &  Tool  Co 283 

Cleveland   Mch.    &    Mfg.    Co 213 

Davis  Machine  Tool  Co.,  Inc 185 

Douglas,   W.    &   B 185 

Earle  Gear  &   Mch.   Co 254 

Flather  &  Co.,   Inc 138 

Garvin    Machine    Co 137 

Gisholt  Mch.   Co 94-95 

Greaves-Klusman   Tool    Co 24 

Harrington,  Son  &  Co.,  Edwin. 173-235 

Hendey    Mch.     Co 271 

Himoff    Mch.    Co 231 

Houston.  .Stauwood  &  Gamble  Oo.  20 

Jenckes   Mch.    Co.,    Ltd 127 

LeBlond  Mch.  Tool  Co.,  R.  K 21 

Lodge    &  Shipley   Mch.   Tool   Co. .     7 

Lombard    Governor   Co 44 

Manning,   Maxwell  &  Moore,    Inc.. 

174-180 

Morgan    Engineering    Co 268 

Morris  Mch.  Tool  Co 74 

Mueller    Mch.     Tool    Co 234 

National  Engineering  &  Tool  Wks. 233 

National     Lathe    Co 230 

Niles-Bement-Pond     Co 4-5 

Ohio   Mch.    Tool    Co 52 

Oliver    Mchy.    Co 230 

Pratt  &  Whitney  Co 5 

Reed-Prentice     Co.,     F.     E.     Reed 
Dept.  and  Prentice  Bros.  Dept. 40-41 

Rockford   Tool   Co 2.50 

Sellers  &  Co..   Inc.,    Wm 178 

.Seneca  Falls  Mfg.  Co 181 

Sidney  Tool  Co 230 

.South    Bend    Lathe   Works :a2 

.Springfield    Mch.     Tool    Co 53 

Summit    Mch.    Works 256 

Superior    Mch.    Tool    Co 228 

Vandyck    Churchill    Co 207 

Walcott    Lathe    Co 105 

Willard  Machine  &  Tool  Co 184 

Lathes,    Extension,    Bed    and 
Gap 

Barnes   Drill    Co.,    Inc 184 

Harrington,      Son     &     Co.,      Inc., 

Edwin     173-235 

Manning,   Maxwell  &  Moore,   Inc., 

174-180 

Willard  Mch.  &  Tool  Co 184 

Lathes,  Foot  PovFer 

Barnes   Co..    W.    F.    &    John 68 

Reed-Prentice     Co.,     F.     E.     Reed 
Dept.  and  Prentice  Bros.  Dept, 40-41 

Seneca   Falls  Mfg.    Co 181 

Lathes.  Patternmakers' 

Blount    Co..    J.    G 125 

Lathes,  Shaft  and  Axle 

Fitchburg    Mch.    Works 33 

Lathes,  Speed 

Blount    Co..    J.    G 125 

Diamond    Mch.    Co !)7 

Himoff   Mch.    Co 231 

Jonckes    Mch.    Co.,    Ltd 127 

L«'Blond   Mch.   Tool  Co.,    K.   K 21 

Pratt   &  Whitney  Co 6 

Reed-Prentice     Co..     P.     E.     Reed 
Dept.  and  Prentice  Bros.  Dept. 40-41 

Seneca   Falls   Mfg.   Co 181 

Wells  &  Son  Co.,   P.  E 122-244 

Lathes,  Turret 

See  also  Chucking  Machines. 

.\cme    Mch.    Tool    Co 25 

Bardons    &    Oliver    88 

Brown  &  Sharpe  Mfg.  Co 83A-8SB 

Bullard    Mch.    Tool    Co 73 

Cleveland  Crane  &  Engineering  Co233 

Davis  Mch.   Tool   Co.,    Inc 185 

Dreses  Mch.   Tool  Co 18 

Earle    Gear    &    Mch.    Co 254 

Fitchburg    Mch.    Works 83 

Foster    Mch.     Co 182 

Garvin     Mch.     Co 137 

Gisholt    Mch.     Co 91-95 

Greaves-Klusman    Tool   Co 24 

Himoff    Mch.    Co 231 

Jones  &  Lamson  Mch.  Oo 16-17-52 

Leitlond  Mch.  Tool  Co.,   R.   K 21 

Lodge   &  Shipley  Mch.   Tool  Co. .     7 

Lombard    Governor   Co 44 

Millbolland  Mch.   Co..    W.   K 187 

New    Britain    Mch.    Co 62-63-180 

Niles-Bement-Pond    Co 4-5 

Oliver  Mchy.  Co 230 

Pratt  &   Whitney  Co 5 


Beed-Prentlce     Co..     F.     E.     Itee<l 

Dept.  and  Prentice    Bros.  Dept. 40-41 

Seneca    FaUs    Mfg.    Co 181 

Springfield    Mch.    Tool    Co 58 

Steinle    Turret    Mch.    Co 60 

Warner  &  Swasey  Co 61 

Wells   &  Son   Co.,    F.    E 122-244 

Wood  Turret  Mch.  Co 178 

Lathes,  Wood 

Barnes   Co.,    W.    F.    &   John 68 

Keed-Prentice     Co..     F.     E.     Beed 

Dept.  and  Prentice  Bros.  Dept.40-U 

Seneca    Falls   Mfg.    Co 181 

Levels 

Keuffel  &  Esser  Co 20S 

Smith.    E.    G 196 

Starrett  Co..  L.  S 151 

Lockers,  Metal 
Manufacturing  Equipment  4:  En^. 

Co 227 

Terrell's    Equipment   Co 186 

Lubricants 

Besly   &  Co..    Chas.    H 119 

Cataract   Refining   &   Mfg.   Co 166 

Crescent    Oil    Co 221 

Houghton   &  Co.,    E.   F 68 

Lumen    Bearing   Co 141 

Koyersford    Fdry.    &   Mch.    Co 222 

S  K  P  BaU  Bearing  Co ffl 

Lubricators 

Besly   &  Co.,    Cbas.    H 119 

Greene,    Tweed    &    Co 268 

iD-perial  Brass  Mfg.  Co 205 

Machine   Plates 

See      Name      Plates.      Cast      Bronze, 

Stamped   and   Etched. 
3Iachlnery  Dealers 

Besly  &  Co.,  Chas.   H 1)9 

CoaU  Mch.   Tool   Co.,    Inc 68 

Co-operative    Used    Mchy.    Co 266 

Davis  Mch.   Tool   Co..    W.    F 267 

Earle    (Jear    &    Mch.    Co 254 

Garvin     Machine     Co 137 

Tucas  &   Son,    J.    L 265 

Machinery     Merchants.     Inc 264 

Manning,  Maxwell  &  Moore,   Inc., 

174-180 

Martens  &  Co.,    R    (Rauian) 165 

National    Supply     Co 265 

Niles-Bement-Pond     Co 4-5 

Osgood   Tool   Co.,   J.   L 241 

Pattlson   Supply  Co..   W.   M 266 

Simmons     Mch.     Co 252-265 

Vandyck   Churchill   Co 207 

Young,   Corley  &  Dolan,   Inc.. 237-273 
Machinists'   Small  Tools 

-ithol    Mch.    Co 227 

Besly  &  Co.,  Chas.  H 119 

Billings   &    Spencer   Co 201 

Brown  &  Sharpe  Mfg.  Co 83A-83B 

Cleveland   Twist   Drill   Co 31 

Disston    &    Sons.    Inc..    Henry....  144 

Prasse   &  Co..    Inc..    Peter  A 202 

Greenfield   Tap   &    Die   Corp. ..  112-113 
Hammacher.     Schlemmer    &    Co..   Sd 

HJorth  Lathe   &  Tool  Co 176 

Montgomery  &  Co 2&4 

Montgomery  Ward  4  Co 257 

Morse  Twist  Drill  &  Mch.  Co 29 

Niles-Bement-Pond     Co 4-5 

Pratt    &    Whitney    Co 5 

JU.h  Tool  Co 226 

Rogers  Wks.,    Inc.,   John  M. 116 

Slocomb  Co.,  J.  T 49 

Smith,  E.  G 196 

Standard    Tool    Co 51 

Starrett   Co..    L.   S 151 

Union   Tool   Co 159 

Walworth  Mfg.    Co 3 

West    Haven    Mfg.    Co 275 

Whitman  &  Barnes  Mi'g.  Co 200 

Williams  &   Co.,  J.   H 78-79 

Machinists'  Supplies 

Besly  &  Co..   Chas.   H 11!> 

Uiimmacher,  Schlemmer  &  Co 89 

Montgomery     &     Co 2SM 

Osgood   Tool   Co.,   J.    L 241 

Whitman   &   Barnes   Mfg.   Co 200 

Magnets,  Steel 

Boker    &    Co..    H 64 

-Mallets,  Ratvhlde 

Chicago    Rawhide    Mfg.    Co 277 

Mandrels,    Expanding 

Manufacturers   Equipment   Co 188 

McCrosky  Reamer  Co 128 

Morse    Twist    Drill    &    Mch.    Co..  29 

Nicholson  &  Co..  W.  H 240 

Western  Tool  &  Mfg.  Co 220 

Mandrels,  Solid 

.\dvance    Tool    Co 265 

Browu  &  Sharpe  Mfg.  Co 83A-8SB 

Brubaker   &    Bros..    W.    L 177 

Cleveland    Twist    Drill    Co 31 

Morse  Twist  Drill  &  Mch.  Co 29 

Pratt    &    Whitney    Co 5 

Rogers    Works.    Inc.,    John    M 116 

Standard   Tool   Co 51 

Marking  Machines 

Bickford    Mch.     Co 2M 

Grant    Mfg.    &    Mch.    Co 2S8 

Noble    &    Westbrook    Mfg.    Co 212 

Measuring  Slachlnes 

Pratt     &     Whitney     Co 5 

Rogers   Works,    Inc..   John  M 110 

Metals,  Bearing 

Besly  &  Co.,   Chas.  H 119 

Cramp    &    Sons    Ship    and    Engine 

Bldg.    Co.,    Wm 96 

Lrmen   Bearing   Co 141 

Metal — Brass,  Copper, 

German   Silver 
Stamford  Rolling  Mills  Co.,   Inc.. 124 
-Milling  and  Drilling  Ma'- 

cliines,   I'prlght 

Knight  Mchy.  Co..  W.  B 184 

Milling  Attachments 

Adams  Co 126 

Becker  Milling  .Machine  Co 54-55 

Brown  &  Sharpe  Mfg.  Co 8SA-83B 

Cincinnati    Milling   Mch.    Co 85 

Garvin   Mch.   Co 137 

Hendey  Machine  Co 271 

IngersoU  Milling  Mch.   Co 22 
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BUILDtRS  IRON  FOUAIDRY 

FROVlDEAiCE  R.I.,U.  S.A. 


(=] 


How  Are  You  Fixed  for  Grinders  ? 

Good  grinding  facilities  and  sharp  tools  go 
together. 

Builders  Grinding  Machines 

conveniently  placed,  will  enable  your  men  to 
keep  tools  in  cost-cutting  condition  with  min- 
imum loss  of  time.  They  are  reliable  grind- 
ers, in  which  there  is  nothing  to  get  out  of 
ordei*.  Being  made  in  large  lots,  they  are 
moderately  priced.  Tested  in  actual  service 
before  shipment,  they  are  safe  to  buy. 

An  equipment  of  these  efficient  grinding  ma- 
chines costs  less  than  you  would  think. 

Write  for  catalog  "D". 

BUILDERS  IRON   FOUNDRY,  Providence,  R.   I. 


JEHJ 


"When  I  was  an  Apprentice" 

said  the  foreman  In  a  large  textile  machinery  manufuc- 
turinj;  plant,  "I  used  to  watch  my  chance  to  work  on  this 

QUINT 
IMPROVED 
TURRET  DRILL 

You  soo  I  could  lio 
nil  the  boring,  drill- 
ing, tapping  and 
reaming  on  a  cast- 
ing at  one  setting 
of  the  work  and 
tools,  and  when 
you've  got  big,  un- 
wieldy castings  one 
setting  or  t/irce 
makes  a  lot  of  dif- 
ference. I've  been 
here  sixteen  years 
and  the  Quint  was 
used  over  a  year  be- 
fore I  came  and  it's 
as  popular  today  as 
ever." 


ALVERSC    LCVCR 


MADE  WITH  FROM  4  TO  12  SPINDLES. 
^^^-    WRITE    FOR    CA  TALOC=^ 

A.E.QUINT,Hartford,Conn. 


A  Powerful  Press  Built  for 

Extra  Capacity  and  Permanent 

Hard  Service 


No.  26  Press  is  shown  hero 
removing  gear  from  automo- 
bile crankshaft.  The  Job  is 
I'asy  for  this  machine,  bin 
nolo  capacity  of  the  press  fi>r 
handling   work   of   this   kind. 

Atlas  Presses  are 
built  in  all  sizes  and 
types  for  driving 
mandrels,  bending 
and  straightening, 
broaching,  embossing 
with  dies,  setting 
bushings,  etc.  In 
fact  all  work  requir- 
ing pressure  up  to  25 
tons  and  centering 
capacity  up  to  3S 
inches  may  be  done 
quicker  and  easier 
on  our  Compound 
Presses  than  by  any 
other  method. 


ATLAS 
PRESS 
CO. 

323  No.  Park  Street 
KALAMAZOO.MICH. 
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Kearnej   &  Trecker   Co 6 

Kcnipumilb   Mfg.    Co 23 

Jx-IUond  Mch.  Tool  Co.,  B.  K 21 

O.Btcrldn    Mch.    Co 231 

I'ratt  &  Wliltney  Co 6 

Kiv<-tt  iMtht  Hi  Grinder  Co., 

In»ide   back  coTer 

Rookford   Milling  Mrti.   Co 183 

Senpca    TallB    Mfg.    Co 181 

WlilLuey    Mfg.    Co 152 

Mllllne   Hacblnes,   Bench 

Carter  &   Ha*eg   Co 196 

Hardlnge     Bros..     Lio 283 

BlTett   Lathe   &   Grinder  Co., 

Inside   back   cover 

Ji«ckford  MllUng  Mcb.  Co 183 

SUrk    Tool    Co 257 

Van  Norman  Mdi.  Tool  Co i3 

MIllInK     Machineii,    Clrcnlar 
Cuntlnuoua 

Becker  MllUng   Mch.   Co 64-55 

(luuM  &  Kberhudt   42 

Milling;  Machlnea,  Band 

AdaniH    Co 126 

lietktr    Mllllnif    Machine    Co 54-55 

Blcktord  Machine  Co 254 

Brown  He  Sharpe  Mfg.  Co 83A-83B 

Carter   &   Haken   Co 196 

Garvin     MacJilne     Co 137 

Pratt    &    Whitney    Co 6 

Steptoe   l'^..  John    208 

Van  Norman  Mch.  Tool  Co 43 

Whitney    Mfg.    Co 162 

Milling  Machines,  Hori- 
zontal, Plain 

Adanuj  Co 126 

Beaman    &    Smith    Co 13-190 

Becker    Milling    Machine    Co 64-55 

Brown  &  Sharpe  Mfg.  Co 83A-83B 

Cincinnati    Milling    Mch.    Co 85 

Garvin    Machine    Co 137 

Goolej    &    EMlund,    Inc 229 

Ilendey    Machine    Co 271 

Ingersoll    Milling    Mch.    Co 22 

Kearney  &  Trecker  Co 6 

Kempsmlth  Mfg.   Co 23 

LeBlond  Mch.  Tool  Co.,   R.  K 21 

Newton   Mch.   Tool   Wks.,    Inc 57 

Niles-Bement  Pond  Co 4-5 

Oesterlein  Mch.  Co 231 

Pratt  &   Whitney   Oo 5 

Rocktord  Milling  Mch.  Co 183 

Vandyck    Churchill    Co 207 

Milling    Machines,    Hori- 
zontal,   Univercial 
Becker    Milling    Machine    Co.... 54-55 

Brown  &  Sharpe  Mfg.  Co 83A-83B 

Cincinnati    Milling    Mch.    Co 85 

Hendey    Mch.    Oo 271 

Kearney  &  Trecker  Co 6 

Kempsmlth    Mfg.    Oo 23 

LeBlond  Mch.   Tool  Co.,   R.  K 21 

Newton  Mch.  Tool  Works,  Inc 57 

Niies-Bement-Pond    Co 4-5 

Oesterlein  Mch.  Ck) 231 

Rocktord  Milling  Mch.   Co 183 

Rowbottom   Mch.   Co 257 

Van  Norman  Mch.  Tool  Co 43 

Milling   Machines,  Portable 

Newton   Mch.   Tool  Wka.,    Inc 57 

Niles-Bement-Pond    Co 4-5 

Pedrick  Tool  &  Mch.    Co 124 

Underwood    &    Co.,    H.    B 239 

Mlliins  Machines,  Vertical 

Adams  Co 126 

Beaman    &    Smith   Oo 13-190 

Becker    MllUng    Machine    Oo 54-55 

Brown  &  Shari)e  Mfg.   Oo 83A-83B 

Cincinnati    Milling    Mch.    Oo 85 

Ingersoll    MllUng    Mch.    Co 22 

Kearney  &  Trecker  Co 6 

LeBlond   Mch.   Tool   Co.,    R.    K 21 

Newton  Mch.  Tool  Wks..  Inc 57 

Niles-Bement-Pond    C<r.    4-5 

Rockford    Mch.    Tool    Oo 180 

Vandyck   ChurchlU  Ck) 207 

Van   Norman   Mch.  Tool  Oo.......  43 

Mililne    Tools     (Hollow     Ad- 
justable) 

Geometric  Tool  Co 45 

Rogers  Works,    Inc.,   J.    M 116 

MininK  Machinery 

Ingersoll-Rand    Co 179 

Moliltne  Machines 

Adams    Co 126 

Tabor    Mfg.    Co. 241 

Motors,  Electric 

C  &  C  Blectrlc  &  Mfg.  Co 159 

Bck   Dynamo   &    Motor  Co 159 

Emerson    Blectrlc   Mfg.   Co.,    Inc.. 1.58 

General   Blectrlc    Oo 156-164 

ReUance  Elec.  &  Eng.  Co 158 

Sprague   Blectrlc   Works 275 

Triumph     Electric    Co 275 

Westlnghouse    Elec.    &    Mfg.    Co.. 

155-194 
Motor  Trnck  Wheels 

Prasae  &  Co..   Inc.,  Peter  A 202 

Name   Plates,  Cast   Bronze, 
Stamped   and   latched 

Imperial  Brass  Mfg   .Co 205 

Matthews   &    Co.,    Jas.    H 201 

Newman    Mfg.    Oo 242 

Noble  &  Westbrook  Mfg.  Co 212 

Sdioder  &  Lombard  Stamp  &  Die 

Co.,   Inc 242 

Schwertle  Stamp  Co 2.^7 

IVlpple  Threadlni^  Machinery 
Blgnall  &  Keeler  Mch.   Works.... 211 

Detrlck   &   Harvey   Mch.    Oo 30 

Landls   Mch.    Co.,    Inc 11 

MerreU    Mfg.     Co 211 

Murchey  Mch.   &  Tool  Co 135 

Saunders'    Sons,    D 211 

Standard  Engineering  Co 210 

Nozzles 

McCullough-DalzeU    Crucible    Co.. 212 

\nt  Tappers 

See  Bolt  and  Nut  Machinery, 


Odometers 

Veeder  Mfg.  Co 203 

Oil  Cans 

Delphos  Mfg.  Co 203 

Oil  Cnps 

Besly    &    Co.,    Ohas.    H 119 

Tucker,    W.    M.    &    C.    F 230-275 

Winkley  Co 224 

Oilers,   Loose   Pnller 

Brown  Englneeriog  Co 172 

Oil  Hole  Covers 

Tucker,    W.   M.   &  C.    F 230  275 

Winkley  Co 224 

Oils 

Besly  &  Co.,  Ohas.  H 119 

Cataract    Refining   &   Mfg.    Co:... 166 

Orescent  Oil  Co 221 

Haws.    Inc..   Geo.  A 166 

Houghton    &   Co..    B.    F 59 

Oils,    <inenchine    and     Tem- 

perinsr 

Cataract    Refining   &    Mfg.    Co 166 

Orescent     Oil     Oo 221 

Haws,    Inc..  Geo.  A 166 

Houghton    &    Co..    B.    F.... 68 

Ovens,  Baking; 

American  Gas  Furnace  Co 205 

Rockwell  Co..  W.  S 209 

Packing: 

Houghton  &  Co.,  B.  F S* 

Packlne;s,  Leather 

Graton  &  Knight  Mfg.  Co Ill 

Houghton  &  Co.,   E.  F 59 

Pans,  Shop  and  Lathe 

New  Britain  Mch.  Co 62-63  186 

Patents 

Parker,    0.    L 196 

Pattern  Letters 

Butler,    A.    G.,    Inc 204 

Pattern    Shop    Tools    and 

3iachinery 

Baker    Bros 136 

Fox    Mch.    Co 81 

Greaves-Klusman    Tool    Co 24 

Hammacher,   Sclilemmer  &   Co 89 

Seneca   Falls   Mfg.   Co 181 

Phosphor  Bronze 

Lumen    Bearing   Co 141 

Phosphorlzers 

McCulIough-Dalzell   Crucible   Co... 212 
Pinion   Cntters 

Stark  Tool  Co 257 

Pipe  Cuttine  and  Threadine 

Machines 

Armstrong    Mfg.    Co 210 

Bignall    i    Keeler    Mch.    Works.. 211 

Curtis  &   Curtis  Co 210 

Detrick    &    Harvey   Mch.    Oo 30 

Foote-Burt    Co 80 

Greenfield    Tap   &    Die    Corp.  .112-113 

Hart  Mfg.   Co 283 

Landls    Mch.    (3o.,    Inc 11 

MerreU    Mfg.    Oo 211 

Murchey   Mch.   &   Tool   Co 135 

Saunders'  Sons.   D 211 

Standard     Engineering    Co 210 

Treadwell    Engineering   Co 210 

Trlmont   Mfg.    Co 242 

Victor  Tool  Co 202 

Walworth    Mfg.    Co 3 

Wells   &   Son   Co.,    P.    E 122-244 

Pipe   Fitters'   Tools 

Brubaker  &  Bros..  W.  L 177 

Butterfleld   &   Co 283 

Cleveland    Twist    Drill    Co 31 

Greenfield  Tap  &  Die  Corporation, 

112-113 

Reed  Mfg.  Co 200 

Saunders'    Sons,    D 211 

Treadwell     Engineering    Co 210 

IMmont    Mfg.    Co 242 

Walworth   Mfg.   Co 3 

Wells    &    Son    Co..    P.    E 122-244 

Williams   &    Co..    J.    H 78-79 

Pipes  and  Fittiners 

National   Tube   Co 153 

Newman     Mfg.     Co 242 

Walworth   Mfg.   Oo 3 

Planer  Attachments 

Cincinnati   Planer   Co 25-264 

Gray  Co.,   G.   A 32 

Reed-Prentice     Co.,     P.     E.     Reed 

Dept.  and   Prentice  Bros.  Dept. 40-41 
Planers 

American    Tool    Works    Co 14-15 

Cincinnati    Planer    Co 25-2G4 

Cincinnati  Shaper  Co 237 

Cleveland   Planer  Works 32 

Detrick   &   Harvey   Mch.    Oo 30 

Gray    Co.,    G.    A 32 

Harrington,      Son      &      Co..      Inc., 

Edwin     173-235 

Morton  Mfg.   Co 229 

Niles-Bement-Pond    Co 4-5 

Ohio   Machine   Tool   Co 52 

Rockford  Mch.  Tool  Co 180 

Sellers   &    Co..    Inc..    Wm 178 

Wilson  Mch.  Co..   W.  A 283 

Woodward   &   Powell   Planer   Co.!257 
Planers.  I>ortable 

Morton  Mfg.   Co 229 

Newton   Mch.   Tool   Wks.,    Inc....  51 

Underwood    &    Co.,    H.    B 239 

Planers.  Rotary 

Newton  Mch.  Tool  Wks.,  Inc 57 

Niles-Bement-Pond    Co 4-5 

Pedrick  Tool  &  Mch.  Co 124 

Planer  Tools 

See  Lathe  and  Planer  Tools. 

Plate  Rolls 

Niles-Bement-Pond    Co 4-.'> 

Sellers  &  Co.,  Inc.,  Wm 178 

Plates,  Steel 

Moltnip  Steel  Products  Co 202 


I'lumbagro  Goods 

McCuUough-Dalzell    Crucible    Co.. 212 
Pneumatic  Tools 

Independent  Pneumatic  Tool  Co.. 179 

Ingersoll-Rand    Co 179 

Manning,   Maxwell  &   Moore.   Inc.. 

174-180 
PoltsiiinK  Machines 

Abbott    Ball    Co 116-146 

American    Emery    Wheel    Wks 98 

Barnes  Co.,  W.  F.  &  John 68 

Besly  &  Co..   Chas.   H 119 

Bridgeport    Safety    Emery    Wheel 

Co.,   Inc 124 

Builders    Iron    Fdry 279 

Diamond  Mch.  Oo 97 

Forbes    &    Myers     124 

Gardner    Mch.    Co 99 

Garvin    Mch.   Co 137 

HIsey-Wolf  Mch.  Co 158 

New  BriUin  Mch.  Co 62-63-186 

Ransom  Mfg.  Co 116 

Royersford    Fdry.    &   Mch.    Oo 222 

Safety  Emery  Wheel  Co 120 

SterUng  Grinding  Wheel  Co 124 

Btow    Mfg.    Co 212 

United   States   Electrical  Tool  Co.  87 

WeUs   &   Son    Co.,    F.   E 122-244 

Portable    Tools,   Repair, 
Railroad,    Ftc. 

Pedrick   Tool  &  Machine  Co 124 

Underwood  &  Co..  H.  B 239 

PoTrer  Lapplnn;  Machines 

Builders   Iron    Foundry 279 

Presses,  Banding 

Jenckes  Mch.  Co..  Ltd 127 

I'resses,    Bronchins 

Ams    Mch.    Co..    Mai 208 

Atlas  Press  Co 279 

Bliss    Co.,    E.    W 213 

Ferracute   Mch.    Oo 217 

Hydraulic  Press  Mfg.   Oo 217 

Metalwood    Mfg.    Co.    236 

Swaine    Mfg.    Co..    F.   J 213 

Toledo  Mch.   &  Tool   Co 212 

Watson-SUUman    Oo 216 

Presses,  Drop 

See  Hammers.   Drop. 

Presses,    Foot    and    Screfv 

Baird    Mch.    Co 212 

Barnes  Co..  W.  F.  &  John 68 

Bliss    Co..     E.     W 213 

Etna   Mch.    Co 217 

Ferracute    Mch.    Co 217 

Niagara    Mch.    &    Tool    Works 214 

Royersford    Fdry.    &    Mch.    Oo 222 

Swaine    Mfg.    Co..    F.   J 213 

Taylor    &    Fenn    Co 136 

Toledo   Mch.   &   Tool   Co 212 

Presses,  Forsring: 

Ams   Mch.    Co.,    Mai 208 

Bethlehem    Steel    Co 224 

Bliss    Co.,     E.     W 213 

Cleveland    Mch.    &    Mfg.   Co 213 

Ferracute    Mch.    Co 217 

Niagara   Mch.  &  Tool  Works 214 

Springfield    Mch.    Tool    Co 53 

Swaine    Mfg.    Co.,    F.    J 213 

Toledo  Mch.  &  Tool  Co 212 

Treadwell   Engineering  Co 210 

Presses,  Hydranlic 

Chambersburg  Elng.  Co 208 

Cleveland  Crane  &  Engineering  Co. 233 
Cramp    &     Sons     Ship     &     Engine 

Bldg.    Co..    Wm 96 

HydrauUc  Press  Mfg.  Co 217 

Metalwood    Mfg.    Co 236 

Morgan    Engineering    Co 268 

Niles-Bement-Pond    Co 4-5 

SeUers  &  Co..  Inc..  Wm 178 

Treadwell    Engineering  Co 210 

Watson-StiUman     Co 216 

Presses,  Poorer  Forcing 

Atlas    Press    Co 279 

Barnes  Co.,  W.  P.  &  John 68 

Lucas  Mch.  Tool  Co 87 

Weaver    Mfg.    Co 108 

Presses.   Sheet   Metal 

Working 

Ams  Mch.  Co..  Mai 208 

Automatic  Machine  Co 139 

Baird    Mch.    Oo 212 

Bliss     Co..     E.     W 213 

Cleveland    Mch.    &   Mfg.    Co 213 

Ferracute    Mch.    Oo 217 

Niagara   Mch.   &  Tool  Works 214 

Springfield  Machine  Tool  Co 53 

Swaine  Mfg.   Co..   F.  J 213 

Toledo  Mch.  &  Tool  Oo 212 

Vandyck    Churchill    C 207 

Wlllard    Mch.    &    Tool    Co 184 

Presses,   Straightening 

Hydraulic    Press    .Mfg.    Co 217 

.Metalwood  Mfg.  Co 236 

Morse  Twist  Drill  &  Mch.   Oo 29 

Springfield    Mch.    Tool    Co 53 

Watson-StiUman  Oo 216 

Press  Guards 

Safety    Engineering    Co 276 

Professional 

Parker.     C.     L 196 

Profilers 

Becker    Billing    Machine    Co 54-55 

Garvin    Machine    Co 137 

Newton    Mch.    Tool   Wks..    Inc 57 

Pratt    &    Whitney    Co 5 

Pnlleys,  Friction,  Cone,  Etc. 

American    PuUev    Co 255 

Brown  &  Sharpe  Mfg.  Co 83A-83B 

Caldwell   &   Son   Co.,    H.    W 14(! 

Link-Belt    Co 169 

Mason   &   Co.,    Inc.,    Volney  W...174 

Moore   &   White   Oo 171 

Poole   Engineering  &   Mch.    Oo 193 

Saginaw   -Mfg.    Co 203 

Sellers    .^    Co..    Inc..    Wm 17S 

Wilniarth    &    Mornian    Co 117 

Wood    Sons    Co..    T.    B.  "'73 

Pnlley  Blocks 

Talc  &  Tonne  Mfg.  Co 221 


Pnlley    Turning    and    Burimg 
Blachlnes 

American    Tool    Wks.    Co 14-15 

Harrington,     Boo     &     Co.,      Inc., 

Edwin     173-235 

Newton   Mch.   Tool   Wks..   Inc 57 

Niles-Bement-Pond    Oo 4-5 

Pnmp    Leathers 

Graton  &  Knight  Mfg.  Co Ill 

Pumps,  Hydranlic 
Ohambersbnrg   Engineering   Co.... 206 

HydrauUc    Press    Mfg.    Co 217 

Metalwood   Mfg.   Co 236 

Wataon  StlUman    Co 216 

Pumps,  Lubricant  and    Oil 
Cincinnati    Lubricant    Pump   Co... 239 

Douglas,   W.  &  B 186 

Roper   &   Co.,    C.    F 239 

Pumps,    Power    Driven 

Bethlehem   Steel  Co 224 

WatKon-fitlllman   Co 216 

Pumps,  Pneumatic 

IngersoU-Rand    Oo 179 

Pumps,  Rotary 

Trahem   Pump  Co 176 

Pumps,   Steam 

IngersoU-Hand    Co 179 

Pumps,  Turbine  Driven 

Barle  Gear  &  Mch.  Oo 254 

Pumps,  Vacunm 

Lebran    Co 225 

Lelman     Bros 225 

Punches  and  Dies 

Ams  Mch.   Co..    Mai 208 

Bliss    Co..    E.    W 213 

Columbus  Die,  Tool  &  Mcb.  Co 200 

Krasberg   Mfg.    Oo 130 

Nelson  Tool  Co.,  Inc 200 

Royersford    Fdry.    &    Mcb.    Co 222 

Swaine  Mfg.  Oo.,  F.  J 213 

Taft-Peiree  -Mfg.  Oo .10 

Taylor-Shantz    Co 103 

Toledo   Mch.   &   Tool  Co 212 

Punches,   Centering 

Brown  &  -Sharpe  Mfg.  Co 83A-83B 

Hammacher.   Scblemmer  &   Co 89 

Slocomb  Co..  J.  T 49 

Starrett  Co..  L.  S 151 

Punching   and    Shearing 
Machinery 

Beaudry  &   Co..    Inc 208 

Bethlehem  Steel   Co 224 

Bliss   Co..    E.    W 213 

Buffalo  Steam   Pump  Co 225 

Canton    Fdry.    &    Mch.    Oo 173 

Cleveland    Mch.    &.    Mfg.    Oo 213 

Ferracute    Mch.    Oo 217 

Mitts  &  Merrill    28 

Morgan  Engineering  Co 268 

Niagara   Mch.    &   Tool    Works 214 

NUes-Bement-Pond    Co 4-5 

Royersford  Fdry.  &  Mch.  Co 222 

SeUers  &  Co..  Inc..  Wm 178 

Toledo  Mch.  &  Tool  Oo 212 

Tucker.  W.  M.  &  C.   F 230-275 

Union    Mfg.    Co 220 

Watson-StUlman    Co 216 

WiUiams.    White  &  Oo 139 

Pyrometers 

Bristol    Co Inside    front   cover 

Hoskins  Mfg.  Co 22.'') 

Shore  Instrument  4  Mfg.  Co..  Inc.  192 
Strong.   Carlisle- &  Hammond  Co..lB.i 
Rack   Cntting  Machines  and 
-Attachments 

Adajns    Co 1*26 

Brown  &  Sharpe  Mfg.  Co 83A-83B 

Gould    &    Eberhardt    42 

LeBlond   Mch.  Tool  Co..   R.   K 21 

Racks,  Cut 

Brown  &  Sharpe  Mfg.  Co S3A-83B 

Fawcus   Machine  Oo 197 

Fellows  Gear  Shaper  Co 70-71 

Horsburgh    &    Scott    Co 193 

LeBlond  Mch.   Tool  Co..   R.   K 21 

Melsel  Press  Mfg.  Co 197 

Newark  Gear  Cutting  Mch.   Co... 192 

NuttaU    Co..     R.     D 261 

Philadelphia    Gear    Works 197 

Slmonds    Mfg.    Oo.    (Pittsburgh) .  .197 

Standard    Gauge   Steel    Co 200 

Racks,  Tool 

New    Britain    Mch.    Co 62-63-186 

Terrells    Equipment    Co 186 

Western   Tool  &    Mfg.    Co 220 

Radiators.    JapanninflT    Oven 

American  Gas  Furnace  Co 205 

Reamers 

Brown  \-  Sharpe  Mfg.  Co 83A-83B 

Brubaker   *    Bros..    W.    L 177 

Butterfield    &    Co 283 

Card   Mfg.   Co.,   S.   W 48 

Carpenter  Tap  &  Die  Co..  J.   M..147 

Cleveland    Twist    DriU    Oo 31 

Detroit   Twist   Drill    Co.. Front    cover 
Greenfield   Tap  &    Die  Corp.  .  .112-113 

KeUy  Reamer  Co 207 

I.apointe  Machine  Tool  Oo 102 

McCrosky    Reamer   Oo 128 

Morse  Twist   DriU  &  Mch.   Oo 29 

National  Twist  Drill  &  Tool  Co..  77 

Pratt  &  Whltnev  Oo 6 

Rich    Tool    Co 226 

Rogers    Works.    Inc..    John    M 116 

Shellenbach-Hunt  Tool    Co 192 

Standard    Tool    Oo 51 

Whitman  &  Barnes  Mfg.  Co 200 

Reamers.  Adjustable 

Cleveland    Twist    Drill    Co 31 

Detroit  Twist    DriU    Co.. Front    cover 

Giaholt   Mch.    Co 94-95 

Kelly    Reamer    Co 207 

Lapointe    Machine    Tool    Co 102 

McCrosky    Reamer    Co.    . . .  l'>8 

Morse   Twist    Drill  &   Mch.    Co..!!   29 

Pratt   &   Whitney   Co 5 

Rogers    Works.    Inc..    John    M 116 

Schellenbach-Hunt    Tool    Co 192 
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Descriptive   Circular  and 
Prices  on  Request. 


A  Grind   in  Time   Saves   Nine 

The  time  to  grind  a  tool  is  when  it  begins  to  show  a 
dull  edge;  not  when  it  has  burned  and  requires  the 
removal  of  a  substantial  amount  of  stock  to  restore 
the  cutting  edge.  The  latter  often  happens  in  shops 
where  there  are  only  big,  poorly  located  tool  grind- 
ers.    Where 

Walker  Globe  Tool  Grinders 

have  been  installed,  no  such  money-wasting  condi- 
tion exists.  Where  there  is  one  of  these  compact 
little  machines  close  at  hand  to  touch  up  tools  occa- 
sionally, operators  get  better  work,  and  a  substantial 
saving  is  reflected  in  the  tool  bills. 

The  "Globe"  swivels,  enabling  the  operator  to  get 
the  light  just  where  he  wants  it.  It  also  holds  water, 
and  protects  the  operator  from  flying  chips  and  other 
possible  injuries. 

O.  S.  WALKER  CO.     °^kS^c.- 

Manufacturera  of 

MAGNETIC    CHUCKS     AND     GRINDING     MACHINES 
WORCESTER,  MASS.,  U.  S.  A. 


Finish  Most  of  Your  Intri- 
cate Dies  at  One  Setting 

This  is  the  ideal  way  to  handle  die-makiny  and  tool-room  work.  It 
is  effective  and  economical.  With  this  machine  many  complicated 
operations  are  performed  without  rechuckinjj.  Another  marked 
advantage  is  that  close  finish  is  obtainable  from  centers  readily 
found  by  means  of  the  compound  and  circular  table 
movements.  Then,  too,  the  saving  in  time  is  an  im- 
'*5^  portant  factor.    The 

Cochrane-Bly  Universal  Shaper 

although  designed  to  be  extremely  accurate  and  sensi- 
tive on  line  work,  stiff  construction  and  ample  power  per- 
mit heavy  cuts  for  quick  roughing.  The  milling  spindle 
and  shaper  ram  are  universal  and  operate  at  any  desired 
angle.  All  handwheels  and  levers  are  placed  to  give 
maximum  facility  in  operation.  P"or  quickly  handling  ac- 
curate work  this  machine  is  highly  efliciont.     Catalogue? 

Cochrane-Bly  Company 

ROCHESTER,  N.  Y.,  U.  S.  A. 

FOREIGN  AOEMTS'  Jamn  Sar.  142  l^r  Mount.  York.  Entland.  tor  Gmt  Brluin 
nn.l  Inland.  Kcnwtok  Fn?rv»  &  Co..  Parts,  for  FVancc.  lulj.  Drlclum.  SirlUcrUnd. 
Spain  and  rortTi|[«I.  F.  (J.  KrMjichmor  *  Co..  Frankfort,  a  M..  nrrmany.  for  G«r- 
:iian.v.    Austrla-Iliintary.    HnMm.l    .ir-1    PilVrin    Si.tv  ..      n      V     •:-.-?  rr    .t    CompMj. 
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Reamera,  electric 

Olnclnuatl    Elcc.    Tool    Co 44 

Standard    Electric    Tool    Co 158 

Van  Dom  Blec.  Tool  Co 255 

Rocordlngr     IiiMtrnmrntii     for 

I'rcKHure,  T«'iii|iern<ure, 

lilcctrlclty,   Motom,   Speed 

und  Time 

Bristol    Co Inside    front    cover 

Glsholt    Mch.    Co 94-95 

HosklnB    Mfg.    Co 225' 

Ile-Cuttlnii;    Milling    Cutters, 

SitwM,  Etc. 

Sutlnrlund    Tool    Co 223 

lllieoNtuts 

Ceneral    Electric    Co 158-164 

Westlnghouse    Blec.    &    Mfg.    Co., 

155-194 

KiniiiK  MachineH 

IriliTjiialonal    Engineering    Co lOT 

IMiiBN,   WeldleSH 

Kywon   &  Sous,   Jos 201 

Johnston  &  Jennings  Co 147 

.Machinery   Forging   Co 194-205 

lllvetem.  Hydraulic 

Clianihevsburg     Kng.     Co 208 

.Niles-I'.ement-roml    Co 4-5 

Sellers  &  Co..    Inc.,    Win 178 

lllveters.  Pneumatic 

Cliicago   Pneumatic   Tool    Co 140 

Independent   Pneumatic  Tool   Co.. 179 

lugeraolMtand    Co 179 

Rlvetem,  Steam 

Nlles-Bement-Pond    Co 4-5 

Sellers    &    Co.,    Inc.,    Wm 178 

Rivetlner   MachlueM 

Blake   &   Johnson    Co 117 

BIomqulst-Eck   Mch.   &   Mfg.   Co.. 232 

Buffalo  Steajn   Pump  Co 225 

Grant    Mfg.    &    Mch.    Co 238 

High-Speed   Hammer   Co 214 

Morgan    Engineering    Co.' 268 

National  Machinery  Co 233 

Niles-Bement-Pond    Co 4-5 

Sellers    &   Co.,    Inc.,    Wm 178 

Itolllns    Machines,     Tapered 
KorKlns 

Ajax    .Mfg.    Co 91 

Williams,    White    &    Co 139 

ItiilliuK     Muclilnes,     Tapereil 
KorKlns 

Ajax    .Mfg.    Co 91 

Williams,    White   &   Co 139 

li(illin|2r  Mill  Machinery 

Ajas    Mtg.    Co 91 

Blake  &  Johnson  Co 117 

Cleveland   Mch.   &  Mfg.   Co 213 

Fawcus  Uch.   Co 197 

Rope    Bresslng    and    Pre- 
servative 

Ollng-Surf ace  Co I'O 

Routine  Machines 

Gorton  Mch.   Co.,   Geo 154 

Rules,  Steel 

Brown  &  Sharpe  Mfg.  Co 83A-83B 

Hammacher,   Schlemmer  &  Co 89 

Keuffel  &   Esser   Co 203 

Slocomb  Co.,  J.  T 49 

Starrett   Co.,    L.    S 151 

Rust    I^reventlves 

Houghton   &  Co.,    B.    I'' 59 

Safety  Devices,  Press 

Safetv     Engineering     Co 275 

Sand  Blast   Eljnlpmeut 

Curtis   Pneumatic   Mchy.   Co 174 

Lelman     Bros 225 

Link-Belt    Co 169 

Saiv   Blades 

Atkins  &  Co.,    E.   0 234 

Blum    &    Co.,    Julius 244 

lllamond  Saw  &  Stamping  Works. 209 

Dlsstou  &  Sons,   Inc.,  Henry 144 

Hammacher,   Schlemmer  &   Co. ...  89 

Montgomery   &   Co.,    Inc 284 

Quality   Saw   &  Tool   Works 159 

Slmonds  Mfg.   Co.   (Pltchburg) 82 

Starrett  Co..  L.  S 151 

Tabor    Mfg.    Co 241 

Thon«pson    &   Son   Co.,   Henry   G..277 

West  Haven   Mtg.   Co 275 

Saw    Frames,   Hack 

Dlsstou  &  Sons,  Inc..  Henry 144 

Hammacher,   Schlemmer  &  Co 89 

Montgomery    &    Co 284 

Quality   Saw  &  T'ool   Works 1.59 

Slmonds   Mtg.    Co.    (Fltchburg) . . .   82 

Starrett    Co.,    L.    S 151 

Thompson   &   Son   Co.,    Henry   G..277 

Union  Tool  Co l-W 

West   Haven   Mfg.    Co 275 

Saivlne:  Machines,  Metal 

Armstrong-Blum    Mtg.    Co 207 

Atklna   &    Co.,    E.    C 234 

Hurr    &    Son,    John    T 212 

Cochranc-Bly    Co 281 

ICarle   Gear   &    Mch.    Co 254 

]:s]H-n-I,ucas    Mch.    W«rks 182 

Ilvirlbut,   Rogers  Mcliy.  Co 209 

N'ewlou  Mch.  Tool  Works,  Inc 57' 

XutliT   &    Barnes   Co 253 

,.,,..-    ,..:■"■:      MfK.    Co 191 

(.■ii  -     •     A    Tool    Works 159 

l:  ,  I  A    Mch.   Co 236 

■I  !,:..;    ■  I.  A      Ml,  Co..  Henry  G 277 

\  .11.  li    1,    Ll.ii:    bill    Co 207 

West   UavLU    .Mfg.   Co 275 

Savvlus    Machines,    'U^ood 

Barnes    Co.,    W.    P.   &   John 68 

Crescent   McU.    Co 174 

Seneca   Falls  Mtg.    Co 181 

Savrs,  Circular 

Atkins   &  Co.,    E.   C 234 

Crescent  Mcli.  Co 174 

Disston    &    Sons.    Inc.,    Henry 144 

Quality  Saw   &  Tool  Wk« 159 

Simouds  Mfg.  Co.    (Fitchburg) 82 


Sans,  Metal   Band 

Crescent   .\lch.   Co 174 

Disstou   &   Sons,    Inc.,    Henry 144 

Quality   Saw  &   Tool   Wks 1.59 

Thompson  &  S<in   Co..  Henry  G...277 

West   Haven   Mtg.    Co 275 

Snivs,  Power  Hack  Slachlnes 

Armstrong-Blum    Mfg.    Co 207 

Atkins  &  Co.,    B.   C 234 

Diamond  Saw  &  Stamping  Works. 209 

Peerless  Mch.   Co 284 

Quality  Saw  &  Tool  Wks 1.59 

Kaclne  Tool  &   Mch.   Co 236 

Thompson  &  Son  Co.,  Henry  G 277 

Western   Tool   &   Mfg.    Co 220 

West    Haven    Mfg.    Co 275 

Saw  Sharpening  Machines 

CochraneBly    Co 281 

Newton    Mch.    Tool   Wks.,    Inc 57 

Nutter  &  Barnes  Co 253 

Saw   Tahles 

Colbnrn   Mch.  Tool  Co 236 

(;re»cent  .Mch.  Co 174 

Seneca  Falls  Mfg.  Co 181 

Scraplnie   Tables 

New    Britain    Mch.    Co 62-03-186 

Scrap  Reels,  Automatic 

Keyes-Davis  Co 1**6 

Screw   Cuttlnsr  Tools 

See  Taps   and    Dies. 

Screw    Machines,    -Automatic 

Brown  &   Slinrpe   Mfg.   Co 83A-MB 

Chicago  Aulomatic   Mch.   Co 08 

Cincinnati  Automatic  Mch.   Co 24 

Cleveland    Automatic   Mch.    Co....   .58 

Macnab    Mchy.    Co.,    John 66 

National-Acme    Mfg.    Co 285 

New  Britain  Mch.  Co 02-63-188 

Oliver  Mchy.   Co 230 

Pratt  &  Wliitney   Co 5 

Wood   Turret    Mch.    Co 178 

Screw    Machines,    Hand 
See   Lathes,   Turret. 

Acme   Machine   Tool    Co 25 

Bardons    &    Oliver 38 

Brown  &  Sharpe  Mfg.  Co 83A-83B 

Dreses    Mch.    Tool    Co 18 

Foster    Machine    Co 182 

Garvin     Mch.     Co 137 

Grant    Mfg.    &   Mch.    Co '^38 

Himott  Mch.    Co 231 

Jones  &  Lamson  Mch.   Co 16-17-52 

Potter  &  Lamson  Mch.  Co 76 

Pratt    &    Whitney    Co 5 

Hlvett   Lathe   &   Grinder   Co.. 

Inside   back    cover 

Seneca   Falls   Mfg.   Co 181 

Warner   &   Swasey   Co 61 

Wells    &    Son    Co.,    P.    B 122-244 

Wood  Turret  Mch.   Co 178 

Screw  Machines,  Multiple 

Spindle 

Cincinnati  Automatic  Mch.   Co 24 

National-Acme    Mfg.    Co 285 

New    Britain    Mch.    Co 62-63-186 

Screiv   Machine   Tools  and 

£]ciuipment 

Acme   Machinery  Co 283 

Bardons  &   Oliver    38 

Brown  &  Sharpe  Mfg.  Co 83A-83B 

Chicago  Automatic   Mch.   Co 66 

Cincinnati    Automatic    Mch.    Co...  24 

Cleveland   Automatic  Mch.    Co 58 

Poster   Machine  Co 182 

Garvin    Mch.    Co 137 

Jones   &    Lamson   Mch.    Co 16-17-52 

Macnab    Mchy.    Co.,    John 66 

National-Acme    Mtg.    Co 285 

New  Britain  Mch.  Co 62-63-186 

Potter  &   Johnston   Mch.    Co 76 

Pratt  &   Whitney   Co 5 

Stelnle  Turret  Mch.  Co 60 

Warner  &   Swasey   Co 61 

Wells  &  Son  Co.,  P.  B 122-244 

s.-i-.-iv    >l:i(>hlne  Work 

All.MiiL-t r    Co 193 

I'.lniii     A      1  ....     Julius     244 

.\I.  1..  1     Pr.-v    Mfg.    Co 197 

-National  .\. -me   Mfg.    Co 28.t 

Parker  White  Metal  &  Mch.  Co., 

174-256 

Sears-Oross  Co 263 

Toledo  Screw   &  Stamping   Co 204 

Scrciv  Machinery,  "Wood  and 

Lag 

Baker    Bros 136 

Serc^v   Plates 

Bay  State  Tap  &  Die  Co 202 

Besly  &  Co.,   Ohas.  H 119 

Bruhaker   &    Bros.,    W.    L 177 

ButterHeld    &   Co 283 

Card    .Mtg.    Co.,    S.    W 48 

Carpenter  Tap  &  Die  Co.,  J.   M..147 

Greenlleld  Tap  &  Die  Corp 112-113 

Iljorth    Lathe    &    Tool    Co 176 

Morse  Twist  Drill  &  Mch.  Co 29 

Wells   &    Son    Co.,    F.    E 122-244 

Screws,  Cap  and  Set 

Allen   Mtg.   Co.,   Inc 226 

Blum   &   Co..   Julius 244 

Hammacher,    Schlemmer    &    Co...  89 

National-Acme    Mfg.    Co 2S5 

Progressive     Mfg.     Co 245 

Scre^vs,  Machine 

Allen    Mfg.    Co 226 

Blum  &  Co.,  Julius  244 

Ham.maclier,   Sclilemmer  &   Co 89 

National-Acme    Mfg.    Co 285 

Progressive   Mfg.    Co 245 

Sears-Crosa  Co 263 

Standard    Gauge   Steel    Co 200 

Screws,    Special   Lead,   Feed, 

Etc. 

Automatic   Mch.    Co 139 

Second-hand    Machinery, 

Etc. 

Cincinnati    Planer   Co 25-264 

Co-operative  Used  Mchy.  Co 268 

Davis   Mch.   Tool   Co.,    Inc 185 

Davis  Mch.  Tool  Co.,   W.   P 267 

Lucas   &    Sou.    J.    L 265 


Machlner.v  Merchants.    Inc 264 

National    .Supply   Co 285 

Nlles-Bement-Pond     Co 4-5 

Pattlson   Supply   Co.,    W.   M 266 

Prentiss    Tool    &    Supply   Co 264 

Slmmona    Mch.    Co 252-265 

Somers.   Filler  A  Todd  Co 265 

Wlckes   Mchy.    Co 265 

Vandyck   Churchill   Co 207 

White,  A.  D.,  Mchy.  Co 264 

WorthlDgtoD       Pump       &       Mcby. 

Corp 267 

Young,   Corley  &  Dolan.   Inc.. 237-273 
Separators,   Oil   and    Steam 

Nicholson  &  Co.,   W.   H 240 

Set  Screws,  Safety 

Allen    .Mfg.    Co 226 

Bristol  Co Inside  front  cover 

Hammacher,  Schlemmer  &  Co 89 

Progressive    Mfg.    Co 245 

Standard   Pressed  Steel   Co 93 

Shafting:,   Steel 

Blum    &    Co.,    Julius 244 

Brown  Co..  A.  &  F 175 

Standard  Pressed  Steel  Co 93 

Shapers 

American  Tool  Works  Co 14-15 

Cincinnati   Shaper  Co 237 

Cochrane-Bly  Co 281 

Davis  Mch.  Tool  Co.,   Inc 185 

Gould  &  Ebcrhardt 42 

Hendey   Mch.    Co 271 

Kelly   Co..    R.    A 230 

.Morton  Mfg.   Co 229 

Newton   Mch.   Tool   Wks.,    Inc 57 

Niles-Bement-Pond  Co 4-5 

Ohio  Machine  Tool  Co 52 

Potter   &   Johnston   Mch.   Co 76 

Pratt  &   Whitney   Co 5 

Rocklord   Mch.   Tool  Co 180 

Smith  &   Mills  Co 2T,6 

Springfleld   Mch.   Tool   Co 53 

Steptoe   Co.,    John 206 

Shears,  Rotary 

Bliss    Co.,    E.    W 213 

Detrick  &  Harvey  Mch.  Co 30 

Niagara  Mch.  &  Tool  Works 214 

Toledo  Mch.  &  Tool  Co 212 

Sheet     Metal     "(Vorklng     Ma- 
chinery   (See    Presses) 

Savage  Co.,   Inc.,   W.  J 207 

Shop  Furniture 

Hammacher.   Schlemmer  &  Co....  89 

Lucas  &  Son,  J.  L 285 

Manufacturing   Equipment   &  Bug. 


Co. 


.227 


New    Britain    Mch.    Co 62-63-186 

Terrell's  Equipment  Co 186 

Toledo  Metal  Furniture  Co 243 

Western  Tool  &  Mtg.  Co 220 

Slide   Rests 

National-Acme  Mtg.  Co 285 

Newton   Mch.    Tool   Wks..    Inc 57 

Nnes-Bement-Pond    Co 4-5 

Reed-Prentice     Co..     P.     E.     Reed 

Dept.  and  Prentice  Bros.  Deri  .40-41 
Slotters,    Machine 

Baker  Bros 136 

Dill  Mch.  Co.,  T.  C 65 

Newton   Mch.   Tool   Wks.,    Inc 57 

Niles-Bement-Poud    Co 4-5 

Sellers  &  Co.,  Inc..  Wm 178 

Slotters,  Portahle 

Newton   Mch.   Tool    Wks.,    Inc 67 

Sockets   and    Sleeves 

Athol    Mch.    Co 227 

Besly  &  Co.,  Chas.  H 119 

Billings  &  Spencer  Co 201 

Brown  Ic  Sharpe  Mtg.  Co 83A-83B 

Cleveland  Twist  Drill  Co 31 

Frasse  &  Co.,   Inc.,   Peter  A 202 

Hammacher,   Schlemmer  &  Co 89 

Hjorth    Lathe   &   Tool    Co 176 

Montgomery  &  Co 284 

Morse  Twist  Drill  &  Mch.   Co 20 

National  Tool  Co 145 

National  Twist  Drill  &  Tool  Co..  77 

Niles-Bement-Pond    Co 4-5 

Pratt  &  Whitney  Co 6 

Rogers  Wks..  Inc.,  John  M 116 

Slocomb  Co..  J.  T 49 

Smith,    R.    G 196 

Standard    Tool    Co 51 

Starrett  Co.,  L.  S 151 

Union  Twist  Drill  Co 39 

Walworth   Mfg.   Co 3 

Whitman  &  Barnes  Mfg.  Co 200 

Williams  &  Co.,   J.  H 78-79 

Soda    Kettles 

Gray  &  Prior  Mch.  Co 224 

Special  Machinery  and  Tools 

Automatic  Mch.  Co 139 

Baird   Mch.   Co 212 

Beaman    &   Smith    Co 13-190 

Bllgram   Mch.   Wks 198 

Blake  &  Johnson  Co 117 

Blanchard    Machine    Co 122 

Bliss  Co.,  E.  W 218 

Brown  Co.,  A.  &  P 175 

Carroll   Engineering  Co 263 

Columbus  Die,  Tool  &  Mch.  Co 200 

Earle  Gear  &  Machine  Co 254 

Fawcus  Machine   Co...* 197 

Fenn  Mtg.  Co ". 2S2 

Garvin  Machine  Co 137 

Glsholt   Mch.    Co 94-95 

Hoggson  &  Pettis  Mfg.  Co 180 

Uorton  &  Son  Co.,  B 190 

Ingle  Machine  Co 284 

Krasbcrg  Mtg.  Co 130 

Lucas  Mch.   Tool  Co 87 

Melsel  Press  Mfg.  Co 197 

Melsselbach-Catuccl    Mfg.    Co 19fi 

Modern  Tool  Co 85 

Morgan  Engineering  Co 268 

Mueller  Mch.  Tool   Co 234 

National  Automatic  Tool  Co 73 

National      Engineering      &      Tool 

Works     233 

National  Machinery  Co 233 

National  Tool  Co 145 

National  Twist  Drill  &  Tool  Co. .  77 
Nelson   Tool   Co.,   Inc 200 


New    Britain    Mch.    Co 62-63-186 

Newman    Mfg.    Co 242 

Pratt  i  Whitney  Co 5 

Slmonds    Mfg.    Co.    (Pittsburgh) .  .197 

Standard   Engineering   Co 210 

Taft-Pelrce  Mfg.  Co 56 

Taylor  &  Fenn  Co 136 

Taylor-Shantz   Co 193 

Toledo  Mch.   &  Tool  Co 212 

Treadwell    Engineering   Co 210 

Wlndau  Tool  Co 283 

Speed  ChanerlniK:  Devices 

EvaOK.    O.    F 203 

M.j<jre  &  Whit*  Cv 171 

Spinnings,  Metal 
Ivober  Art  Bra«»  &  Specialty  Co.. 196 
Spring  Colling  and  Forming 
Maclilnery 

Baird   Mch.   Oj 212 

Springs 

American    Vanadium   Co.. 

Inside  front  cover 

Bamea   Co.,    Wallace 176 

Blum  &  Co.,    Juluis 244 

Sprocket    Chains 

Baldwin  Chain   &   Mfg.   Co 110 

Boston  Gear  Works 196 

Caldwell  &  Son  Co..   H.  W 146 

Cullman    Wheel   Co 175 

Diamond  Chain  &  Mfg.  Co 172 

Link-Belt   Co 169 

Meisel  Press  Mfg.  Co 197 

Morse   Chain  Co 188 

Philadelphia  Gear  Works 197 

Union  Chain  &  Mfg.  Co 174 

Whitney   Mfg.    Co 152 

Sprockets 

Boston    Gear   Works 195 

Cullman   Wheel   Co 175 

Melsel  Press  Mfg.  Co 197 

Philadelphia   Gear  Works 197 

Squaring    Machines 

Bickford   Machine  Co 254 

Stampings,  Sheet  3Ietal 

Acklin  .Stamping  Co 2L2 

Blum  &  Co..  Julius 244 

Erie  Stamping  &  Mfg.  Ck> 224 

Gender.  Paeschke  &  Prey  Co 256 

Globe  Mch.  *  Stamping  Co 140 

Krasberg  Mfg.  Co 130 

Lansing   Stamping   &  Tool   Co.... 232 
Stamps,  Letters  and  Figures 

Matthews  &  Co..  Jas.  H 201 

Newman   Mfg.    Co 242 

Noble  &  Westbrook  Mfg.  Co 212 

Schoder  &  Lombard  Stamp  &  Die 

Co..   Inc 242 

SchwerdUe  Stamp  Co 257 

Stamps,   Steel 

Hoggson  &  Pettis   Mfg.   Co 189 

Matthews  &  Co..   Jas.   H 201 

Noble  &  Westbrook   Mfg.  Co 212 

.Schoder  &  Lombard  Stamp  A  Die 

Co.,   Inc 242 

.Schwerdtle    Stamp    Co 257 

Steam  Specialties 

National   Tube   Co 153 

Reliance  Gauge  Column  C!o 175 

Steel 

Bethlehem   Steel   Co 224 

Blum   &  Co..   JuUus 244 

Boker  &  Co..  H 64 

Firth-Sterling  Steel  Co 150 

Prasse  &  CV)..  Inc..  Peter  A 202 

Halcomb  Steel   O I4S 

Hawkridge  Bros.  Co 260 

HeUer  Bros.   Co 257 

JesBop  &  Sons,   Inc.,  Wm 142 

Johnston  &  Jennings  Co 147 

Vanadlum-.iUoys  Steel  Co 131-240 

Vulcan  Crucible  Steel  Co 133 

Steel  Castings  and  Forgings 

Jessop  &  Sons,    Inc..    Wm 142 

Steel,  High  Speed,  Tool 

Bethlehem   Steel   Co 224 

Blum  &  Co.,  Julius 244 

Boker  &  Co..  H 64 

Firth-SterUng   Steel   Co 150 

Frasse  &  Co..   Inc..  Peter  A 202 

Halcomb   Steel   Co 148 

Hawkridge  Bros.  O) 260 

Heller  Bros.   Co 257 

Jessop  &  Sons.  Inc..  Wm 142 

SUndard  Gauge  Steel  Co 200 

Vanadium- Alloys  Steel  Co 131-249 

Vulcan  Crucible  Steel  Ck) 133 

Steel,  .Machinery 

Bethlehem    Steel    0 224 

Blum    &    Co..    Julius 1 244 

Boker  ft  Co..  H 64 

Firth-Sterling   Steel   Co 150 

Halcomb  Steel   0 148 

Hawkridge  Bros.  Co 260 

Jessop  &  Sons,  Inc.,  Wm 142 

Standard  Gauge  Steel  Co 200 

Vanadium-Alloys  Steel  Co 131-2J9 

Vulcan  Crucible  Steel  Co 133 

Steel  Reclaimers 

Onondaga  Steel  Co..   Inc 260 

Steel    Shelving,    Racks,    Bar- 
rels,  Tables,   Etc. 
Manufacturing  Equipment  &  Eng. 

Co 227 

New    Britain    Mch.    Co 62-83-186 

Terrell's  Equipment  Co 186 

Steel,   A'anadlnm 
American   Vanadium   Co., 

Inside  front  cover 

Halcomb  Steel  Co 148 

Vanadium-Allo.T3  Steel  Co 131-249 

Vulcan  Crucible  Steel  (3o 113 

Stellite 

Haynes   Stellite    Co 100-101 

Stocks,  Die 

See  Taps  and  Dies. 

Stones,  Oil 

American  Emery  'Wheel  Works. . .  98 

Carborundum  Co I2.'t 

Norton  Co J 121 

Vitritied   Wheel   Co 125 
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Yes,  It's  a  Precision 
Lathe,  a  Good  One 
Too— But  It's  Even 
More  than  that 


The  "Cataract"  Lathe  is  a 
new  idea  in  lathe  design — a 
machine  with  a  nominal  swing  of 
9"  that  can  be  changed  to  a  15" 
swing  in  a  couple  of  minutes,  with- 
out impairing  its  accuracy  or  ef- 
ficiency. All  the  advantages  of  two 
machines.  The  change  is  accom- 
plished by  raising  blocks  under  the 
headstock,  cross-slide  and  tailstock. 
This  does  not  interfere  with  the 
change  gear  mechanism,  all  gears 
(with  the  exception  of  one  on  spin- 
dle) being  carried  on  a  frame  in 
the  bed. 


is  not  a  novelty.  It  is  a 
thoroughly  practical  ma- 
chine tool,  capable  of  pro- 
ducing the  finest  work. 
For  fine  tool  and  other 
precision  work  it  is  ideal. 
All  material  in  the  ma- 
chine is  of  the  best,  and  Hardinge 
high  quality  prevails  throughout.  If 
you  are  interested  in  a  good  lathe 
for  tool-room  use,  write  for  further 
details. 


HARDINGE  BROTHERS,  Inc.,  CHICAGO,  ILL. 

BERTEAU  AND  RAVENSWOOD  AVENl  ES 


GREATER     EFFICIENCY 

is  what,  in  brief,  expresses  how  the 


New  -'DUPLEX"  Die  Stock 

tor  tlu'o:i<liiiK  i)i|)t'  compares  with  similar  tools;  but  in 
detail  there  is  imu'h  covered  by  this  that  is  of  interest 
to  the  mercluuit  ami  user.  Write  fur  ilvtaiUd  information. 

The  Hart  Manufacturing  Co. 

L  20lli  Street  and  Marion  Avenue  CLEVELAND.  OHIO,  U.S.A. 


^ 

Clean  Cutting,  Durable 

@^ 

Screw  Cutting  Tools 

Full  Lint.      A,k  for  Cu(a/o». 

BUTTERFIELD  &  CO.,  Derby  Line.  Vl. 

^i?p 

Ke»  Viik  Sim     E2  Rilde  Slrill                    Clilill     Rott  Isljnd  Oie 

iiiitiiiiiiiHiunnt'iiin iiiMmijiiiiiiiiiiiniiiiiiiiiiiiiMiiiHiNuiiiNiiiiiiiiiiMHMiHts 


DO  YOU  GUT  GEARS? 

Then  you'll  be  interested  in  the  Flather  Automatic 
Gear  Cuttins  Machine.  Let  us  cut  your  gears. 
Planed  tooth,  mitre  and  bevel  Rears  a  specialty. 
Guaranteed  accuracy.     Low  cost. 

E.  J.  FLATHER  MFG.  CO..  Nashua.  N.  H. 


BOLT  THREADERS,  BOLT 
HEADERS,  NUT  TAPPERS 

Write  us  your 
needs  in  this  line. 
Makers  of  Bolt  and 
Nut  Machinery 
and  Forging  Ma- 
chines of  ever  y 
kind. 

Catalog  on  rcqiioft. 

THE   ACME   MACHINERY   CO. 

CLEVELAND,  OHIO,  U.  S.  A. 

FOREION  A0ENT8:  Alfrod  n.  S-hott.-.  Coloimo.  HrTi«iN.l..  P«rl«. 
Milan,  lllltmo.  ll.ir.-.lona.  S.lMi.linr.lt  Ji  Schutti-.  Birlln.  8torkbnlm. 
St.  IVtiTsl.iin;.  Vl..nrm.  AiKIrl.-i  lliincarr  aTi.I  tli.-  B»lkin  Sttl-.. 
r.    W.    llurton.    Crlllllh*   St    Co..    Loiulou. 


Automatic  and  Special  Machinery 


ill.       Tnv 
SpeoJ     Ir 


of  all  klnj-  .Ic.leti..!  anl  1.| 
fiotcl.  IliilMors  of  Viirlablo 
Correspondence    Sollclt»Ml. 

EnrlcTi   and   Machiniltt. 

THE  W.  A.  WILSON  MACHINE  CO.,  Rochester,  N.Y. 


CINCINNATI  LATHES 


rontrlbulo  to  tlw  pomianent  w..rtli  of  *aj  »bor.  ETldenM  ererj- 
Rliore  proTM  they  dive  loncul  •aU»f«c-tory  wear.  Suppl.r  thisn 
vlth  Double  Wall  Apron,  Cabinet  Ler.  Chaaini  Dial.  AntoouiUo  Stop 
i:   1   a    QuK-k   Clianrf    FceJ    Box,    tivli,.-    an    ur  ■.ini'.t.-J   ranee.      Cl»»   r 

,;      ,.;,,..rt':     'v     .,      ;-,  ,.      I..     ,,■       :'..■    v'l;..  r!,  t!  V.     of    our    .pertalt: 


THE  CINCINNATI  LATHE  A  TOOL  CO. 

OAKLEY.  CIMCMNATI.  OHM».  U.  S.  A. 
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stools,   Steel 

Toledo    Metal    Furniture    Co 243 

StopperR 

McOulluufc-li-DalzcIl    Crucible    Co... 212 

.StralKTlitenliiK    Machinery 

Morse   Twist    Drill    &    Mch.    Co. . .   29 

NlIe«-Bement-rond     Co 4-6 

Sellers    4.    Co..    Inc..    VVni 178 

Strap   Jolntn 

Leard,  Wm.  B 244 

Stnd  Settem,  Opening 

ErrlDston,    F.    A 191 

Siratclns  Ulaclilncn 

Bxcclslor     Nwdle     Co 179 

Switch  boards 

General    Electric   Co 156-164 

Westlngbouse  Electric  &  Mfg.  Oo., 

15,5-194 
Sivltches 

General    Electric  Co 156-164 

Weetinghouse  Electric  &  Mfg.  Co., 

155-194 
Tachometera   and   Ther- 

uioiuetern 

Bristol    Co Inside   front   cover 

Veeder  Mfg.   Co 203 

Tapes,  Meannrlns 

KeutTel   &    Eoeer   Co 203 

Starrctt    Co.,    L.    S 161 

Tapping:   Attachments   and 

Devices 

American   Tool    Works    Co 14-15 

Baker    Bros 130 

Barnes  Co..   W.  P.  A  J 68 

Barnes    Drill    Co..    Inc 184 

Beaman    &   Smith    Oo 13-190 

BlcknellThomas    Co 188 

Cincinnati    Blckford   Tool   Co.... 26-27 

Brrington,    F.   A 191 

Fosdlck   Mch.   Tool   Oo 238 

Oeoractrlo   Tool    Co 45 

Grant   Mfg.   &  Mch.   Co 238 

I/eland-GilTord    Co 3 

Modern  Tool   Co 35 

Newman    Mfg    .Co 242 

Nlles-Bement-Pond    Co 4-5 

Peter   Bros.    Mfg.    Co 191 

Pratt    &    Whitney    Oo 5 

Quint,    A.    E 279 

Rockford  Drilling  Mch.  Co !!l39 

Wells  &  Son  Co.,  F.  B 122-244 

Whitney  Mfg.  Co 152 

Tapplni?  Machines 

Acme   Mchy.    Co 283 

Fenn  Mfg.   Co 232 

Garyln   Mch.    Co 137 

Geometric  Tool  Co 45 

International     Engineering    Co..!!l07 

Mollne   Tool    Co 138 

National    Machinery    Co 233 

Peter   Bros.    Mfg.    Oo 191 

Rlckert  Chafer    Co 243 

RockfOrd    Drilling    Mch.    Co 1,39 

Saunders'    Sons,    D 211 

Taps  and  Dies 

Bay   State  Tap   &   Die  Oo 202 

Besly  &  Co.,   Ohas.   H 119 

Bmbaker   &    Bros.,    W.    I, 177 

Bntterfleld    &    Co 283 

Card  Mfg.   Co.,   S.    W ""48 

Carpenter  Tap  &   Die  Co.,   J.   M.!l47 

Cleveland   Twist   Drill   Co 31 

Brrington,    F.    A 191 

Foote-Burt    Oo gO 

Geometric   Tool    Co ..."  46 

Greenfield    Tap   &    Die    Corp.. 112-113 
Hammacher.   Schlemmer   &   Co.         89 

Hardlnge     Bros.,      Inc 283 

Hart  Mfg.    Co '283 

HJorth   Lathe   &   Tool   Co!!!!!         176 

Morse  Twist   Drill  &  Mch.   Co 29 

Natjonal-Aeme   Mfg.    Co 285 

Nicholson   &   Co..    W.    H...  240 

Pratt  &    Whitney   Co...  5 

Heed    Mfg.    Co £00 

Rosers    VVorks,    Inc.,   J.   M '"."lie 

Saunders,   Sons,   D...  211 

Standard    Tool    Co 51 

Walworth  .Mfg.  Co. . .  3 

Wells    &    Son    Co.,    P.    B.'.'. '.'.".  122-244 
Taps,  Collapsing 

Geometric    Tool    Oo 45 

Manufacturers  Equipment  Co.'!!!!l88 

Modem   Tool   Co 35 

Murehey    Mch.    &   Tool    60! !!!!!!  !l35 

Victor  Tool   Co !!202 

Testing   Machines 

Sellers  &  Co.,   Inc.,  Wm 178 

Testlne  Ontflts,  Hydranlic 

Metalwood    Mfg.    Co 236 

Thread  Cnttinur  Machinery 

Automatic    Mch.    Oo 139 

Blckford     Mrh.     Co 254 

Billings  &  Spencer  Co !'201 

Boston    Gear    Works 195 

Geometric     Tool      Oo 45 

Greenfield   Tap   &   Die   Corp. .  .112-113 

National    Machinery    Oo 233 

Pratt  &   Whitney   Co 5 

Rivett  Lathe  &  Grinder  Co., 

Inside  back  cover 


Thread   Cnttlne   Machines, 
Senil-Automatic 

Chicago  Automatic   Mch.    Co 66 

Macnab    Mchy.    Co..    Jonn 86 

Thread    Milling    Machines 

Blckford    Mch.    Co 254 

I-ratt    &    Whitney    Co 5 

Smilley-Gcncral    Co 216 

Taft-Pelrce    Mfg.    Co 56 

Waltham    Mch.    Works 194 

Tliread    Rollins  Macliines 

Acme  .Mchy.    Co 283 

Blake   &   Johnson    Co 117 

National   Machinery   Co 233 

Time  Recorders,  Worlcmen's 
Time  on  the  Job— Periodo- 
Kraph 

Gisholt     Mch.     Co 04-95 

Tire   AVelders   and   Benders 

Williams,  White  &  Co 139 

Tools,    ICIectrlc,    Portable 

Cincinnati    Electric   Tool    Co 44 

Clark   Electric   Co..   Inc.,   Jas.   Jr.. 159 

Nell  &  Smith  Elec.  Tool  Co 124 

.Standard    Electric    Tool    Co 158 

United  States  Electrical  Tool  Co. .   37 

Van    Dom    Electric   Tool    Co 255 

Tool  Cases 

Gerstner  &  Sons,   H 240 

Hammacher,    Schlemmer  A  Co 89 

Starrett  Co.,   L.  S 151 

Union  Tool  Cheat  Works 277 

Wedell   &  Boers 202 

Tool  Holders 

Armstrong    Bros.   Tool    Co 90 

Beaman  &  Smith  Co 13-190 

Billings    &    .Spencer    Co 201 

Cleveland    Twist    DriU    Co 31 

Gisholt  Mch.  Co 94-95 

Hammacher,    Schlemmer   &   Co 89 

O.   K.   Tool  Holder  Co 209 

Osgood   Tool   Co.,   J.    L 241 

Ready     Tool     Co 117 

Thompson  &  Son  Co.,  Henry  G..     277 

Western    Tool    &   Mfg.    Co 220 

Williams   &   Co.,   J.   H 78-79 

Windau     Tool     Co 25T 

Tracing  Cloth  and  Paper 

Keuftel   &   Baser   Co 203 

Traclis,  Trolley  and  Over- 
head 

Northern  Engineering  Works 171 

Yale  &  Towne  Mfg.   Co 221 

Transformers 

Eck   Dynamo   &   Motor   Co 159 

General  Electric  Co 156-164 

Reliance   Elec.   &  Eng.   Co 158 

Westlngbouse  Elec.  &  Mfg.  Co.155-194 
Transmission    Machinery 

American    Pulley    Co 255 

Brown  Co.,  A.  &  P 17S 

Caldwell  &  Son  Co.,  H.  W 146 

Morse   Chain   Co 168 

Royersford    Fdry.    &    Mch.    Co 222 

Saginaw  Mfg.  Co 203 

Sellers  &  Co.,  Inc.,  Wm...: 178 

Wood  Sons  Co.,  T.  B 273 

Trolleys  and  Tramways 

Box  &  Co.,  Alfred 173 

Curtis   Pneumatic   Mchy.    Co 174 

Harrington,      Son      &     Co.,      Inc., 

Edwin      173-235 

Wright  Mfg.  Co 172 

Yale  &  Towne  Mfg.  Co 221 

Trolley  Wheels 

Lumen    Bearing   Co 141 

Trncks 

Barrett-Cravens   Oo 233 

Clark  Co.,   Geo.  P 186 

Greenfleld  Tap  &  Die  Corp 112-113 

National   Scale  Co 187 

Trncks,   Klevatlng: 

Barrett-Cravens    Oo 233 

Clark   Co..   Geo.   P 186 

National   Scale  Co 187 

Tnbe  Expanders 

Watson-Stillman    Co 216 

Tnblns,  Flexible  Steel 

Blum   &  Co..    Julius 244 

Pratt  &  Whitney  Co 5 

Wheelock    Mfg.    Co 256 

Tablng,    Seamless    Steel 

Almond  Mfg.   Co.,   T,    U 188 

Blum  &  Co.,  Julius 244 

Frasse  &  Co.,   Inc.,   Peter  A 202 

National   Tube   Co 158 

Standard  Welding  Co 162 

Tnmblingr  Barrels 

.\bbott   Ball   Co 116-146 

Balrd   Mch.    Co 212 

Globe  Mch.  &  Stamping  Co ,140 

Royersford  Fdry.  &  Mch.  Co 222 

Turntables 

Canton  Fdry.  &  Mob.  Co 173 

Sellers  &  Co..    Inc.,   Wm 178 


Turret    Attachments 

Almond   Mfg.   Co.,    T.    R 188 

.MeiBBelbach-Catuccl  Mfg.  Co 196 

Newman    Mfg.    Co 242 
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INGLE  MACHINE  COMPANY 

Rochester  Automatic 
Tooth   Rounders 


Made  In  i  sizes,   12*,   20'  and   30' 

Over  One  Thousand  In  Use  in  the 
United  States  and  Europe. 

371-381  St.  Paul  St.  ROCHESTER,  N.  T. 


FULTON  HACK  SAW  BLADES 


The  Fulton  brand  blades  have  been  in  the  market  a  num- 
ber of  years  and  are  used  by  many  of  the  leading  railroads 
and  factories  throughout  the  country.    Do  you  use  thcmf 
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Demonstrating  the  Practicality 

of  the  NAMCO  Die  and  the  GRIDLEY 
Automatic  for  Dependable  Screw  Cutting 


A  S  applied  to  the  Gridley 
/-\  Multiple  Spindle  Au- 
1.  JLtomatic,  the  NaMCO 
Self-Openin(^Die  represents 
a  dovvn-to-the-minute  econ- 
omy in  the  production  of 
clean-cut,  accurate  threads. 

You  can  rely  on  the  Gridley 
principles  of  construction  —  tlic 
weight  and  strength  of  the  frame, 
the  method  of  holding  the  tools 
and  the  fully  automatic  operation 
are  the  points  responsible  for  ac- 
curate, rapid  and  continuous 
production. 

Likewise  the  NaMCC)  Automatic  Die 
I  lead  is  well  built — it  is  simple  in  tlie 
number  of  parts  required,  has  the  projv- 
er  support  for  chasers  directly  over  cut- 
ting edj^es  and  a  positive  opening  action. 
Chasers  are  carefully  liobbeil  and  han.1- 
ened,  and  a  thorough  flush  of  oil  thru 
the  head,  keeps  the  tool  clean  and  cool 
while  cutting. 

The  Gridley  Automatic,  equipped  \\  ith 
simple  closing  attachment  anil  N.A.MCO 
Self-Opening  Die,  forms  a  combination 
that  sa\es  Time  and  Cost  in  producing 
dependable  screw  macliine  work. 

Cottiph'te  data  upon  request. 

The  NATIOiNAL-ACMH 
MANUFACTURliNG  CO. 

Clevel.\nd,  Ohio 

NEW  ENGLAND  PI-\NT  CAN  VDIAN  PLANT 

WINDSOR.  \T.  MONTRE-VL.  P.  O. 

Branch  OAcea 

NEW  YORK         HOSTON         CHICAGO         DETROIT 

ATLANTA  SAN  FRANCISCO 

FOREIGN  REPRF:SENTATIVES 

.Vnim  g/  Gridln  Simtit  am  J  Mmtlitlt  ShmJU  Ami,- 
mimtittmt  H'imJsmr,  I'l.,  amj  .4cm*  Amttmtmlin,  TkrmJimg 
Dia  amd  .Vrmr    Mackimt  PnJmcti  al   CUfUmJ.    Oki* 
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